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Syste

m Safety

In Modern Flight Training

eneral aviation (GA) pilots

enjoy a level of flexibility

and freedom unrivaled by

their aeronautical contem-
poraries. Airline, corporate, and even
military flight operations are all strictly
regulated, and each employs a signifi-
cant degree of oversight and opera-
tional control to ensure safety. For
better or worse, GA has relatively few
of these encumbrances. As a result,
the immediate opportunity to improve
safety would seem to lie in the devel-
opment of the individual pilot’s internal
“system” for quantifying and managing
risk. Unfortunately, traditional training
materials provide very little direction on
how best to achieve this end. More-
over, the GA instructional dynamic af-
fords little opportunity to reinforce
these skills once the pilot has left the
training environment. Because most
pilots receive minimal structured train-

by Michael W. Brown

ing after earning their airmen certifi-
cates, it is imperative that instructors
emphasize these skills during initial
and recurrent training.

In the parlance of modern airman-
ship, the aforementioned skills com-
prise the “system safety” approach to
flight training. While the migration of
technically advanced, increasingly ca-
pable aircraft into the GA market is
generally credited with driving this new
focus; a change in our training para-
digm was long overdue. The fact is
that flight training, for the most part,
has changed very little since the dawn
of regulated aviation. For example, a
private pilot trained to standards out-
lined in the Civil Aeronautics Regula-
tions, circa the 1940’s, would likely do
quite well in most operations required
by today’s practical test. This is be-
cause many of the basic skills needed
to pilot an aircraft have changed very

little. As a result, the development of
new technologies and a rapidly evolv-
ing airspace system have outpaced
current training methods. With over a
century’s worth of experience upon
which to draw, we certainly have a
thorough understanding of how best
to impart the necessary stick and rud-
der skills. However, what'’s been lack-
ing is a comprehensive training tech-
nique that looks beyond the simple
mechanics of flight by giving new em-
phasis to system safety.

When introducing the concept of
“system safety” to pilots, their
thoughts immediately turn to algo-
rithms, safety modeling, statistical
analysis, etc., subjects that are largely
academic and have little to do with
practical matters of flight. However,
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despite this perception, the goal of
system safety is quite tangible and
easy to quantify. Put simply, system
safety looks to reduce the severity and
likelihood of risk inherent in all aero-
nautical activities to lower, acceptable
levels. To build upon this further, sys-
tem safety in aviation involves embrac-
ing disciplines such as risk manage-
ment, aeronautical decision-making,
single pilot resource management,
and situational awareness, thus reduc-
ing risk to the lowest possible levels.
To do this, we must not only un-
derstand what it means to be safe,
but also the system that provides a
framework for our discussion. In avia-
tion, the term “system” is intended to
address every element of a flight oper-
ation from conception to completion;
from the time the flight planning be-
gins to the time a pilot leaves the air-
port after reaching his or her destina-
tion. A system involves the mechanic
who maintains the aircraft and the line
personnel responsible for refueling op-
erations, as well as the flight service
specialist who provides a briefing and
the air traffic controller who issues the
landing clearance. In short, if it im-
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pacts the flight in any perceptible
manner, it is part of the system.

Understanding the system, that is
the human, environmental, and me-
chanical aspects of any flight, is the
first critical step in identifying hazards.
The extent to which we can control
these hazards often dictates level of
risk. In short, the less control a pilot
has over a given hazard, the greater
the risk of a critical or even cata-
strophic event. Such circumstances
often demand greater risk control
measures to reduce the possibility of
an accident. An excellent example of
this concept involves weather. The el-
ements around us are something over
which we have no control, yet we
have absolute control over the
weather in which we fly. This control
is the result of risk mitigating strate-
gies, such as thorough preflight plan-
ning and sound judgment.

The terms “hazard” and “risk” are
often used interchangeably, particu-
larly within the aviation community.
While both are factors of concern,

they are two very unique principles
and each must be addressed individu-
ally. To demonstrate this further, each
may be illustrated in the context of a
true-to-life scenario. For example, a
pilot is planning to undertake a flight in
instrument meteorological conditions
(IMC). The minimum en route altitude
along much of the route is 6,000 feet,
and the freezing level is reported to be
4,000 feet. The ceiling is 2,000 feet,
thus the pilot correctly concludes that
airframe and induction icing are very
real hazards for this flight.

This all-too-possible scenario
highlights a condition that exists in the
present, one that could lead to an inci-
dent or accident. In short, icing is a
classic example of a hazard. The risk
posed by this hazard is the aircraft will
accumulate a dangerous level of ice,
possibly leading to a loss of control.
That risk exists only in the future and
requires a triggering event before it
poses any danger. In this case, the
triggering event could simply be de-
parting in an aircraft not certified for
flight in such conditions. Sound judg-
ment and aeronautical decision-mak-
ing are key mitigation strategies. An-




other triggering event could be an in-
flight failure of the aircraft’s deicing
system, or an engine failure that ne-
cessitates prolonged single-engine
flight in severe icing conditions. These
emergencies would require a far more
sophisticated level of planning, yet
each must be addressed prior to flight
if safety is to be optimized.

This same hazard versus risk
model may also be applied to a ma-
neuver required of all certificated pi-
lots, a power on stall. In this example,
the hazards are quite evident, and
each may be covered succinctly within
an instructional exercise. The primary
hazard is the possibility of an inadver-
tent spin. The risk is that a spin will
result in a fatal loss of aircraft control.
The possibility of a spin may be com-
pletely eliminated by not stalling the
aircraft. However, because stalls are
required as part of the pilot certifica-
tion process, risk management strate-
gies must be employed. The first risk
control measure is an emphasis on
coordinated flight during all phases of
training. The second is a thorough re-
view of proper stall/spin recovery tech-
niques. Altitude is yet another consid-
eration that can reduce risk. Attention
to each element will ensure the requi-
site degree of safety is maintained.

In addition, system safety may be
applied to important safety lessons
with less quantifiable performance
standards. For example, controlled
flight into terrain, or CFIT, is an issue of
concern to all pilots. In general avia-
tion, CFIT normally results from a
combination of factors including
weather, unfamiliar environment, non-
standard procedures, breakdown or
loss of communications, loss of situa-
tional awareness, and lack of sound
risk management techniques. Collec-
tively, these conditions are difficult to
replicate in most flight-training environ-
ments. However, the subject may still
be covered effectively during ground
school and cross-country flight opera-
tions by using system safety method-
ology. Because CFIT is always the final
“link” in the accident chain, it must be
taught within the context of other flight
operations; operations that increase
the likelihood of a CFIT accident. This

will not only help illustrate how easily
these accidents can occur, it also
highlights the conditions under which
such accidents most often take place.

While the differences between
hazards and risks may seem largely
academic, the distinctions will become
increasingly important as we move fur-
ther along in our discussions of sys-
tem safety.

The first challenge any pilot faces
involves the identification of every pos-
sible failure involving the flight “crew,”
the aircraft, and the environment in
which he or she operates. Because
hazards can vary greatly with each
unique flight operation, pilots of all ex-
perience levels may find themselves at
greater risk when first entering “un-
charted” territories. For example, the
wake created by passing boats poses
a unique hazard to the seaplane pilot,
something a transitioning land-based
aviator may not have considered. The
risk of capsizing or damaging float
hardware must be mitigated. An in-
structor would, therefore, emphasize
these and other mission—critical items
prior to departure.

Keep in mind that because some
hazards are present in most every
flight, this often leads to a level of
complacency that is difficult to over-
come. For example, every take-off in
a powered aircraft carries with it the
possibility of an engine failure. How-
ever, pilots of most single-engine air-
craft take little time in the moments
prior to departure to consider all
known risks, along with specific miti-
gation strategies. When was the last
time you performed a pre-departure
briefing for an engine failure in your
piston single?

Once a pilot identifies everything
that can go wrong, it is time to care-
fully consider the consequences of
these failings. These consequences,
or risks, must then be analyzed with
an eye toward determining both likeli-
hood (or exposure) and severity.
Combined, these factors help quantify
the level of risk. However, it should be
noted that risk is often measured on a

sliding scale. In other words, the level
of risk may vary even when consider-
ing the same hazard. Certainly the
aforementioned engine-out scenario
constitutes a hazard. Still, the risk in-
volved varies greatly depending on a
myriad of factors. For example, is the
aircraft turbine-powered? If so, the
likelihood of a failure (all things being
equal) is significantly less than if flying
a piston-powered aircraft. Does the
aircraft have one or two engines? In
the case of the latter, you have dou-
bled the likelihood of an engine failure
(exposure increases). However, you
may have also limited the potential
severity of such an event. Of course,
if you are not proficient in managing a
light piston twin that has suffered an
engine failure, the severity portion of
the equation will increase dramatically,
elevating risk to an unacceptably high
level.

In this scenario, both equipment
and training is key to assessing the
overall level of risk. Each is an element
over which a pilot has a superior level
of control. Unfortunately, this is not al-
ways the case. For example, when
engines do falil, they tend to do so at
their own convenience. In many small
aircraft, if an engine failure were to
take place at an altitude of 100 feet
with 5,000 feet of runway remaining,
the risk is considerably less than if that
same engine failure occurred at 300
feet above the ground with no remain-
ing runway. This also speaks to the
correlation that exists between risk
and options. The more options you
have, the easier it is to manage risk.
However, as with all aviation risks, the
better the training, the more options
that are available.

One last point of discussion. For
clients who ask their instructors to
provide a sound litmus test (to go or
not to go), consider offering these
questions and discussion points. “Do
you have the ability to safely complete
this flight if everything were to go
right?” If yes, then move on to ask,
“Do you have the ability to safely com-
plete this flight, if everything were to
go wrong?” If the answer is no, ask
them to identify those things that
could fail, and outline how (or if) the
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likelihood or severity can be reduced.
If the student is unable to keep all ele-
ments of the flight within an accept-
able range of risk, perhaps it’s best to
stay grounded that day or consider an
alternative to the proposed flight.

When introducing system safety
to flight instructors, the discussion in-
variably turns to the loss of traditional
stick and rudder skills. The fear is that
emphasis on items such as risk man-
agement, aeronautical decision-mak-
ing, single pilot resource management,
and situational awareness will detract
from the training so necessary in de-
veloping safe pilots. Also, because
the FAA's current practical test stan-
dards place so much emphasis on
stick and rudder performance, there is
concern that a shifting focus would
leave their students unprepared for
that all-too-important check ride.

However, system safety envisions
flight training that occurs in three
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phases. First, there are the traditional
stick and rudder maneuvers taught
today. In order to apply the critical
thinking skills that are to follow, pilots
must first have a high degree of confi-
dence in their ability to fly the aircraft.
Next, the tenets of system safety will
be introduced into the training envi-
ronment. In the manner outlined pre-
viously, students will begin to learn
how best to identify hazards, manage
risk, and use all available resources to
make each flight as safe as possible.
This will be accomplished through
scenarios that emphasize the skills
sets being taught. Finally, the student
will be introduced to more complex
scenarios demanding focus on several
safety-of-flight issues.

System safety encourages the
use of a scenario-based approach to
impart knowledge during flight train-
ing. This methodology, as time tested
as any used throughout civil or military

(Michael W. Brown photo)

aviation, is advantageous for several
reasons. First, it acknowledges that
while experience is the best teacher, it
is often difficult to acquire in sufficient
quantity during the prescribed training
regimen. Because experience is a key
variable in the risk management equa-
tion, instructors must devise ways to
infuse numerous lessons within a rela-
tively short period of training. Sce-
nario-based training allows you to do
this more efficiently. Next, the consis-
tent use of system safety principles
within the context of realistic training
scenarios helps to cultivate critical
thinking skills. Finally, the use of sce-
nario-based training adds a level of
fun and excitement to aviation training
that is difficult to achieve solely
through repetitive practice. This helps
keep students engaged and inter-
ested, and also illustrates the value of
their training beyond preparing for a
FAA practical test.

Using the CFIT example provided
previously mentioned, let’s take a look
at a lesson plan and training scenario
using system safety methodology.




1. Type of training: Recurrent/
proficiency

2. Maneuver or training objec-
tives: Introduce student to CFIT haz-
ards and risk management strategies
during a cross-country flight.

3. Possible hazards or consid-
erations (These examples are pro-
vided for training purposes only. ltems
may be added or omitted as neces-
sary to reflect your unique operation.):

a. Lack of airport lighting (avail-

able visual/vertical guidance,
VASI or PAPI)

b. Lack of pilot familiarity with air-

port

c. Surrounding terrain and topog-

raphy

d. Precipitous terrain

e. Lack of available approaches

f. Lack of published departure/ar-

rival procedures
. Lack of alternates
. Lack of air traffic radar/commu-
nications coverage
i. Differences in pilot/controller
language

-0 «Q

4. Mitigation strategies and re-
sources (Every hazard or considera-
tion should be addressed through the
use of some mitigating strategy or re-
source. Those provided below serve
only as an example to illustrate the
system safety methodology.):

Airport lighting: The availability
of a complete/operational approach
lighting system may serve as a signifi-
cant mitigating factor in reducing the
risk of a CFIT accident. Based on ex-
perience and a careful review of the
Airport/Facility Directory (A/FD), the
pilot in command should determine
the adequacy of the approach lighting
system prior to departure. If the sys-
tem is inadequate, and the conse-
quences of using the airport are deter-
mined to be unacceptable, an
alternative (see item 5 of this lesson)
must be considered.

Also, the pilot in command must
anticipate the possibility of an airport

lighting system failure while attempting
to land, particularly if a lighting system
is a factor in mitigating other risks. The
probability of such an occurrence may
increase when flying into a non-tower
controlled facility. This event should be
anticipated during the preflight plan-
ning process, and an alternate plan of
action developed. Notices to Airmen
(NOTAMSs) should also be reviewed to
help identify any existing difficulties
prior to launch.

Pilot familiarity with airport:
While experience flying in to or out of a
given airport offers no guarantee of in-
creased safety, it very often does help
to reduce pilot workload. Familiarity
with air traffic and approach proce-
dures, terrain, etc., all help to reduce
the potential for confusion, allowing
the pilot to perform more critical cock-
pit tasks.

While it is difficult to quantify the
CFIT risk presented by flying into an
unfamiliar airport, such considerations
are often used as risk control meas-
ures to counter other safety issues
presented in this lesson. During the
preflight planning process, the pilot
should review all available materials
referencing the intended airport of ar-
rival. This preparation will pay divi-
dends should other unanticipated
risks materialize during the flight.

Surrounding terrain and to-
pography: CFIT accidents are often
associated with mountainous terrain.
However, there are many other poten-
tial hazards of which a pilot should be
aware. For example, the pilot should
know if the airport is surrounded by
buildings, cell phone towers, or trans-
mission lines that create potential
risks. Sectional/terminal charts, the
A/FD, approach plates, and NOTAMs
may prove useful in making this deter-
mination. Because striking any object
in flight rates as severe or catastrophic
on the risk assessment scale, the only
way to effectively manage risk is by re-
ducing the probability of an occur-
rence. In this case, knowledge and
thorough planning are the best tools.

Another potentially significant top-
ographical hazard is the “black-hole”

night- time approach. Unless the pilot
is familiar with the destination airport,
this hazard may not be known prior to
arrival. There are, however, clues that
may foreshadow the possibility of
such conditions. For example, if flying
into a small airport located outside a
major metropolitan area or population
center, the pilot should be aware that
a black-hole approach is more likely. If
an airport is located on an island, this
too may create difficulties. Also, a lack
of ambient (moon) light may contribute
greatly to the black hole phenomenon.

In any case, a pilot flying into an
unfamiliar airport at night should re-
view chapter 15 of the Pilot’s Hand-
book of Aeronautical Knowledge as
part of his or her planning process. Pi-
lots may also wish to adopt an altime-
ter cross-check procedure when these
conditions exist. Finally, should a pilot
find himself succumbing to the effects
of this illusion, good judgment should
be demonstrated by immediately ter-
minating the approach. If able, another
runway could be used, or the pilot
may elect to proceed to an alternate
airport.

Precipitous terrain: This is one
of the most obvious hazards con-
tributing to CFIT accidents. Accidents
such as the one involving a Gulfstream
Il attempting a night instrument ap-
proach into Aspen, Colorado, are
tragic reminders of just how danger-
ous flying can be. Again, because the
severity of CFIT accidents due to pre-
cipitous terrain always occupies the
high end of our risk assessment scale,
the only way to reduce the risk is to
lower the probability of an occurrence.
This may be done by first familiarizing
the student with all available airport
and topographical information prior to
the flight. If there are lingering con-
cerns, consider one of the alternatives
listed in item 5 of this lesson plan.

Available approaches: While all
published approach procedures are
designed to ensure adequate terrain
clearance, some present greater chal-
lenges than others. For example, most
pilots would prefer the precision guid-
ance offered by an instrument landing
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system (ILS) approach when arriving
at an unfamiliar airport, at night, under
instrument meteorological conditions.
In fact, weather conditions may de-
mand the lower minima facilitated by
such an approach. In any case, if the
flight requires the conduct of an instru-
ment approach procedure, selecting
the best one may help in reducing
workload, along with possible risks.
Approach construction is also a con-
sideration when assessing risk. For
example, does the procedure have an
atypically shallow/steep approach
angle? Does the procedure contain
several intermediate step-downs? Is
the approach aligned with the runway,
or does it require a circling maneuver?
While approach availability may only
be viewed as a risk control measure
when discussing other hazards, ap-
proach construction may, in fact, be
considered a hazard necessitating its
own unigue mitigating strategies.
Carefully reviewing approach plates
prior to departure may stave off poten-
tial difficulties. Under some circum-
stances, the pilot may elect to execute
another procedure, fly to an alternate
airport, or wait for visual conditions to
prevail.

Speaking of instrument ap-
proaches, why not stay at or above in-
strument approach minimum altitudes,
even when flying a visual approach.

Published departure/arrival
procedures: The main advantage of-
fered by a published departure or ar-
rival procedure is that of predictability.

6 FAA Avia

Because a published procedure allows
a pilot to more precisely anticipate his
or her route of flight, situational aware-
ness is increased. This is particularly
valuable (and perhaps critical) during
high-workload phases of flight, such
as when operating in a terminal envi-
ronment. Again, while the presence or
absence of a published arrival/depar-
ture procedure might not factor into a
pilot’s list of hazards, it may be con-
sidered a risk control measure when
viewed along side other workload is-
sues. However, the only way to realize
a benefit in this case is to carefully re-
view these procedures as part of the
preflight preparation.

Availability of alternates: De-
pending on the rules under which a
pilot operates, the type and availability
of alternates may be governed by part
91 regulatory requirements. However,
in most cases, both IFR and VFR pi-
lots have at least some latitude in se-
lecting alternate airports. When oper-
ating IFR, it is important not only to
understand the legal requirements for
selecting an alternate, but also the
availability and types of approaches.
Certainly no pilot would want to select
an alternate that increases the oppor-
tunity for a CFIT accident. Accordingly,
if the only alternate available is an air-
port surrounded by high terrain, and
weather dictates that a diversion is
possible, a pilot may want to consider
planning his or her flight to a different
airport (if practical) or simply waiting
until conditions improve.

When quantifying the implications
of an alternate during preflight plan-
ning, consider availability to be a risk
control measure, while the absence of
an alternate airport may be a hazard,
depending on other conditions
(weather, approach type, etc.).

Air traffic radar/communica-
tions coverage: When evaluating the
role air traffic radar and communica-
tions coverage will play in a proposed
flight, the pilot is likely to view it in a
manner similar to quality alternate air-
ports. Having radar and communica-
tions coverage to the surface certainly
helps in mitigating other risks, how-
ever, the absence of one or both of
these services may constitute a new
set of hazards, and with them serious
risks. This may be particularly true
when viewed in conjunction with other
operational factors. If flying into an
area that may not have adequate
radar or communications coverage,
pay special attention to minimum en
route and obstacle clearance altitudes,
as well as published missed approach
procedures.

Differences in pilot/controller
language: Because most GA pilots in
this country will confine their flight op-
erations to English-speaking coun-
tries, this factor may never become a
consideration. However, if planning a
flight south of the border, or flying with
another pilot for whom English is a
second language, take time to con-
sider the potential implications. Pay
particular attention to factors such as
obstacle clearance and minimum safe
altitudes, if being vectored by a con-
troller whose native language is other
than English. A misunderstood vector
or altitude assignment can, and has,
led to catastrophic results.

5. Alternatives:

Time: When planning a training
exercise, time is always a variable to
consider. For example, the pilot and/or
instructor may determine that based
on forecast weather conditions, it
would be prudent to delay a training
exercise (or other mission) until the
winds, ceiling, or visibility improve.




Location: If airport conditions do
not allow the planned training or oper-
ational exercise to be conducted
safely, another venue should be cho-
sen. This flexibility should be stressed
during the planning/instructional
process.

Abort training exercise: This al-
ternate is included to emphasize there
are times when aborting a flight or
choosing not to perform a particular
maneuver or operation is an appropri-
ate and prudent course of action.

6. Requisite skill sets: Profi-
ciency in cross-country flight planning
and operations, as well as skill in man-
aging the aircraft and its systems.

7. Scenario-based training
methodology: The instructor will inte-
grate two or more of the identified
hazards into a cross-country flight op-
eration. The choice of hazards will be
made so as to realistically highlight
risks likely encountered under similar
circumstances. This will force the stu-
dent to use both mechanical and cog-
nitive skills in a dynamic environ-
ment—one that contains the
distractions, challenges, and potential
hazards found in a typical GA mission.

8. Training materials: Aircraft
pilot operating handbook/ flight opera-
tions manual (POH/FOM, AF/D), sec-
tional/terminal area charts, approach
plates, NOTAMs, Pilot’s Handbook of
Aeronautical Knowledge, and any
other necessary flight planning tools.

Clearly CFIT is a complex issue
with many operational considerations,
only a few of which are presented
here. This lesson plan highlights many
of the CFIT hazards that could materi-
alize on any given flight. To illustrate
the importance of addressing these is-
sues during the preflight planning
process, this lesson may be reviewed
as part of a cross-country scenario.
Ground school lessons may also in-
corporate accident/incident scenarios
using data from the National Trans-
portation Safety Board <http://
www.ntsb.gov/ntsb/query.asp>, the
Federal Aviation Administration
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<http://www.faa.gov/avr/aai/iirform.ht
m>, and the National Aeronautics and
Space Administration’s Aviation Safety
Reporting System <http://asrs.arc.
nasa.gov/> web sites.

The flight portion could use the
same resources. For example, to illus-
trate the dangers of high density alti-
tude, the instructor could limit engine
power and simulate high terrain on all
sides of the aircraft. This may force the
pilot to choose between a CFIT or
possible stall/spin accident, and a
forced landing into an off-airport loca-
tion. This lesson plan also allows an
instructor to clearly illustrate how the
cumulative effects of several hazards
may add up to an unacceptable risk.
For example, while a pilot may be pre-
pared to shoot an instrument ap-
proach down to minimums, he or she
may not be prepared to shoot a cir-
cling NDB approach down to mini-
mums, at night, in mountainous ter-
rain, single pilot, with an inoperative
autopilot system after flying six hours.
In such cases, sound judgment and
aeronautical decision-making are the
most valuable risk control measures
available.

When training students, imparting

(Mario Toscano photo)

this level of awareness represents a
formidable challenge. Because not all
risk is visible, the system safety
methodology must be integral to every
lesson taught. While a pool of oil
under an engine cowl may provide evi-
dence of an obvious hazard posing
immediate risks, others will take expe-
rience and keen insight to uncover. As
an instructor, the most important goal
is to teach these critical thinking skills.
Only then can the student apply the
aeronautical decision-making tech-
niques required to optimize safety. Al-
ways remember...

Experience +
Analysis = Situational
Awareness

Situational Awareness +
Aeronautical Decision
Making = Risk
Management

Michael W. Brown is the manager
of the General Aviation Operations and
Certification Branch in Flight Stan-
dards’ General Aviation and Commer-
cial Division.
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A “Three Strlke” ADIZ Vlolator

irst of all, the Air Defense

Identification Zone (ADIZ) es-

tablished around Washington,

DC, after September 11,
2001, is designed to protect sensitive
government facilities from airborne ter-
rorist attacks. I’'m far from a terrorist,
but learned the hard way about the lo-
cation of the ADIZ and how easy it
was to become distracted and pene-
trate the ADIZ, not once, but three
times on the same flight.

Here’s how it all transpired. | had
some radio and instrument repair work
completed on my PA-30, Twin Co-
manche, and wanted to check the re-
pairs. | planned an Instrument Flight
Rules (IFR) flight from the aircraft’s

8 FAA Aviation

Name withheld by request

base in Culpeper, Virginia, to Martins-
burg, West Virginia, to check things
out. The weather was good visual
meteorological conditions (VMC). |
found myself running late and decided
| didn’t have the time to go all the way
to Martinsburg, so | decided to stay
local at Culpepper and fly the RNAV
Runway 22 Approach under Visual
Flight Rules (VFR).

Culpeper is outside of the ADIZ,
so | wasn’t thinking about the special
procedures when | called air traffic
control (ATC) after departure and told
them | wouldn’t need the IFR clear-
ance to Martinsburg. They thanked
me for the call.

| then proceeded to fly the RNAV

approach—still no problem. But the
full approach contains a holding pat-
tern in lieu of a procedure turn. This
holding pattern extends off the final
approach course to the northeast (see
diagram) and enters the ADIZ that ex-
tends all the way to the ground.
There’s no slipping under the layers of
the “upside down wedding cake” of
Class B airspace. The Instrument Ap-
proach Procedure chart does not
show the ADIZ boundaries, so there |
was inside of the ADIZ on a 1200
transponder code. [I've learned pilots
in the local area have come up with a
saying that you’re going to be “Talk-
inand Squawkin’ (an assigned code)”
when in the ADIZ. | was doing neither!
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Fortunately, this didn’t cause the
stir that some other well-publicized
events that other ADIZ violations
have—complete with fighter aircraft in-
tercepts and prime time television cov-
erage showing panicked masses run-
ning from federal buildings in the
District of Columbia near the White
House and U.S. Capitol.

After landing, the FBO manager at
Culpeper said Potomac Approach
wanted me to call them. | didn’t really
know why. | had completed my flight
uneventfully. When | called, they told
me what the radar showed. | admit-
ted it was my aircraft they had seen.
I’'m an officer and a gentleman, and |
wouldn’t compromise my honor and
bicker about the facts of the case.

The instrument approach chart
had no indications of the ADIZ in the
area of the RNAV approach to runway
22. This is an issue that | think must
be addressed. There are many instru-
ment approaches that reflect re-
stricted areas. Why then don’t they
indicate the ADIZ areas as well? If the
ADIZ had been depicted on the chart,
| would have avoided it.

| filed an Aviation Safety Reporting
System (ASRS) form that can provide
limited immunity from the civil penalty
or suspension action resulting from a
violation.

Enter the Enforcement
Action

| called the local FSDO and talked
to people | knew there about the
event. I’m an aviation safety coun-
selor and have written numerous
safety articles for commercial publica-
tions. This was my first violation after
67 years of flying. | felt my situation
was best described by the popular
phrase, “One aw shucks eliminates
100 attaboys.”

| even thought about selling my
airplane and being done with it all.
That would show them! Well, maybe
not. | had been shot down in a C-47
(civil DC-3) in World War Il and es-
caped capture and recovered from in-
juries to return to flight duties. To this
day | have shrapnel in my leg from the
incident. Someone told me, “If the

Emperor of Japan couldn’t bring you
down, don’t let the FAA.”

| learned | would be receiving a
Letter of Investigation (LOI). It took a
long time to arrive and | couldn’t help
but think that maybe they just forgot
about it. No such luck. The LOI ar-
rived by registered mail. | responded
that I, in fact, had been the pilot-in-
command (PIC) on the flight in ques-
tion.

Soon a letter of proposed en-
forcement action followed with a 30-
day certificate suspension. It was al-
leged | had committed three violations,
including careless and reckless opera-
tion. With the ASRS report on file, |
would not suffer any penalty, but
would have the violation on my record
for five years.

The Hearing

At this point, | opted for an infor-
mal hearing to resolve the issue. The
jurisdiction for the DC ADIZ resides
with the FAA's Eastern Region, based
in New York. For convenience, my in-

Online ADIZ Training

formal hearing was set up in the FAA’s
Washington Headquarters.

| brought up the issue of the lack
of ADIZ depiction on the instrument
approach plate and one of the FAA
reps said it would increase the work-
load in preparing the charts. | re-
sponded by remarking that the charts
are revised every 56 days. So why
can’t we make sure our customers will
be able to see the no-fly zones? | also
replied to a remark that the NOTAMS
indicated the location of the ADIZ, | re-
sponded to that by saying you cannot
fly instrument approaches with NO-
TAMS. It isn’t safe. Restricted areas
are shown on the charts, such as
Tangier Island, Virginia, and other lo-
cations in the west such as Albu-
querque, New Mexico, and Las Vegas,
Nevada.

The hearing was fair and | was
treated well. | learned one thing and
have followed it since then. | will not
fly VFR anywhere there exists an ADIZ,
unless ATC has me under control. IFR
is the way | fly these days.

o

You'll find an on-line course at <http://www.faasafety.gov> entitled
“Navigating the DC ADIZ, TFRs, and Special Use Airspace.” It contains helpful
information on all types of Special Use Airspace (SUA). So there’s applica-
tion even for those pilots who do not plan on flying near the DC ADIZ. Tem-
porary flight restrictions can pop-up anywhere. A little time spent brushing
up on airspace and procedures can be time well spent.

There is a pending rule that would require pilots based within 100 miles
of Washington, DC to complete the training and carry the completion certifi-
cate with them when operating near Washington, DC. We’ll have more on

this when the final rule is issued.

Attention “Auto” Transponder Users

Most newer transponders have the “one-button” feature that allows se-
lecting a 1200 code without entering the code through individual selection.
If the “auto VFR” code is inadvertently selected while operating in Special
Use Airspace (i.e., the Washington, DC, ADIZ), the flight crew could be vio-
lated. One manufacturer is committed to offering a software modification
to his transponder to require that a “confirmation” action (like a second
button push) to acknowledge that the selection to the 1200 code is inten-
tional. It’s good to be extra vigilant in selecting the assigned transponder
codes and especially important to remain on the assigned code until landing,
even after leaving the assigned ATC communications frequency to contact an

airport advisory.

JANUARY/FEBRUARY 20069



t is that time of the year again

when we “get” to look forward to

the great flying weather just a few

more months off. In the mean-
time, we have to deal with winter!
Weather settles in for the long stay
bringing fog, rain, snow, or ice (or all
the above!) to take all the fun out of
flying. This is the time we need a
means by which to maintain those
practiced and gained skills that allows
us to “break those surly bonds of
earth” and get us up where we be-
long! Remember, if we do not use it,
we loose it!

‘Tis the season we must find ways
to stay at least mentally current. Of
course, there are always the simula-
tors, flight training devices (FTD), and
home computer programs we can
use. They are great and each does a
fantastic job for its intended use. The
one area of our flying skills that does
not get the opportunity to be used as
much is our flight procedures. Proce-
dures are the basics of all our flying
and should be maintained, although
we cannot get into the air.

As always, full-motion simulators
are the best tools for our overall skills
and knowledge when we are
grounded. They provide identical and
realistic kinetic feelings and sights as
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Tales from an
FAA Inspector

by Al Peyus

our own favorite “bird.” They give us
the ability to run abnormal and emer-
gency problems that we would never
consider doing in our aircraft high
above the ground. Whoever heard of
deliberately failing a vacuum pump to
see if we can spot the failing gyro be-
fore it tumbles while in actual IFR?

Even using an FTD or home com-
puter, we can still accomplish training
that keeps our procedures, knowl-
edge, and skills sharp and current.
We need to do anything and every-
thing we can to keep ourselves as
current as possible. The best way to
achieve that is through constantly
challenging and testing ourselves.
The fun part of “testing” ourselves is
that we, as a group, really do love
being challenged.

So, you say there are no “inex-
pensive” or available simulators or
FTD’s available. Your personal com-
puter has suddenly died. So, what
can a diligent pilot do but sit out the
weather and await the “bluer pas-
tures” to come? Have | got a sugges-
tion for you!

As with everything in this won-
drous flying world we so enjoy, there
are other ways to keep our proce-
dures, skills, and knowledge up to our
high standards. Here are a couple of

Use It or Loose It

langar Talk and Currency

options available to all of us who live
near an airport or other pilots. In each
case, these normally do not cost
much more then your time and a little
gas money for the car.

Option One:

One of the most enjoyable places
for a pilot to be, when not able to be
in the air, is at the airport with other pi-
lots! The comradeship definitely gives
one a peace of mind and a belonging
that no other place on this earth can
provide. Being in a group of same-
minded people is always an interesting
way to spend part of the day. And, it
can be a great learning tool, if you will-
ing to listen and ask questions.

Ever sit around an FBO when the
weather has grounded flight instruc-
tion for the day and listen to the in-
structors talking? It can be an enter-
taining experience as well as a
fantastic learning classroom!

Inspectors in the Flight Standards
District Offices (FSDO) can always tell
the weather around the nation by the
telephone calls that arrive during the
winter months. A group of flight in-
structors (CFI’s) are sitting around
waiting for the weather to clear and
have started asking each other ques-
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tions. This is the “I bet you don’t
know...!” debate that always follows
bad weather. CFI’s love to show their
knowledge, love to be challenged on
their knowledge, and thoroughly enjoy
challenging other CFI's (or anyone
standing near by!).

When the question comes up that
no one can agree on the answer hits
the floor, as it always does, the FSDO
gets called. It is always put as a “clari-
fication of the regulations” or “There is
some confusion about ....” But, the
background sounds give the caller
and question away. (It is the hooting
and laughing that does it!)

One of the more popular ques-
tions that | have received, too many
times to count, is about the ILS Deci-
sion Height (DH). When can a flight
descend below DH? What about a
missed approach at DH? Does the
regulation allow for going below DH
before starting the missed approach?
What if the airport approach environ-
ment is then spotted while below the
DH and after starting the missed ap-
proach, can an approach be contin-
ued? (The answers are at the end of
this article.)

No matter what aviation subject is
being discussed, as a party to this
group, it is a delight to sit and listen to
the CFl's. Yes! Somewhere along
with all the questions, comments, and
commentary, you will be called upon
to offer an answer or opinion. But that
is OK! In fact, that is great! You will
be participating in an age-old activity
that has been around since the Wright
Brothers sold their first airplane! By
listening and participating in these dis-
cussions, we learn. We all get to
stretch our minds and wrap the ideas
around real matters of interest: avia-
tion.

Normally, some time into the
“hangar talk” session, a CFl will ask
what your questions are or what is-
sues you have. This is great because
all the CFI's present will have an an-
swer for you! Each will have his/her
own way of explaining the same issue.
Someone will have the perfect balance
of knowledge and expertise that best
fits your learning methodology! They
are all correct. But, because we all

learn and understand differently, not
every response makes sense to each
of us. This is learning! This is practic-
ing our tradecraft! This is fun! This
helps us to stay current!

As each of us responds to ques-
tions or comments, we start to “fly”
the answer. We are suddenly placed
back in the cockpit doing or respond-
ing to what ever is up for
discussion/question. It really works!
In most cases there is no charge be-
cause no one has been assigned a
ground session. What a great deal—
instruction on a wide variety of aviation
topics, multiple instructors with varied
opinions, and we get to sit there and
not only offer our “two-cents worth”
but we can now decide which of the
opinions best fits our flying and will
work best for us!

Isn’t that part of staying current?
Aren’t we working our gray matter and
keeping the information “up-front” and
exercised? Well, DUH! And it saves
on the wallet/pocketbook!

Pilots do the same thing! Sit
around the hangar on a bad weather
day. As soon as there are three or
more pilots gathered, it will start. For
some strange reason, ego | guess
(Yes! Pilots have egos!), pilots like to
have a “gathering” before the ques-
tions or stories start in earnest. One
pilot will ask a question about an air-
craft’s system, regulations, charts, air-
space, or some limitation, and the ball
is rolling. Soon, everyone in the group
will be asking questions, providing an-
swers, or telling their stories. Some
ask only to see if they can stump the
next pilot and some to get new infor-
mation, and then there are those that
want to tell of their experiences that
either scared the devil out of them or
the one that they learned from and
hope that you will also.

No matter the reason for the
questions or the stories, the idea that
everyone is now thinking aviation, pro-
cedures, rules, and systems is the
best parts of the experience. If you
keep your mind and ears open, the
knowledge is there for the taking!
Each of us learns a portion of the
massive regulations, the airspace sys-
tem, aircraft systems, or environment

in different ways and in different de-
grees. None of us know it all.

Just when you thought you heard
all of the stories, someone always has
that new question or new slant on a
regulation that gets everyone thinking.
And thinking is what is needed for all
of us! By keeping our knowledge fresh
and in the conscious part of our brain,
we accomplish the same thing as sit-
ting in a classroom, but have more fun
getting there.

Even those that have the opportu-
nity to fly during those dreary winter
months can still accomplish the same
objective while flying to the famous
Saturday pancake breakfast. While
sitting down to the warm and tasty
flapjacks, ask the person across from
you a system or regulation question.
Within short order, the game is on!

It will take no time to get a gather-
ing of other pilots joining in on the
question and answer game. It is al-
ways great fun! The best part of this
fun is the practical side of it. Everyone
has their mind back into flying and all
its aspects! This keeps that knowl-
edge flowing into the brain instead of
slowly slipping away!

One of the best parts of all
hangar talk is that it is not restricted to
only the winter season. Pick a rainy
day and you have the perfect combi-
nation: a group of pilots and the ques-
tions, comments, stories, and “I'll bet
you don’t know” conversation starters.
And the fun, information, knowledge,
experiences, and learning start anew.

Some of the stories that are the
best to learn from are those that could
easily end up in the Flying magazine
under, “I learned about flying....” That
time when the engine seized because
the pilot failed to make sure the oil cap
was secure before takeoff, or the en-
gine quit because the fuel cap came
off in flight, make us all stand up and
take notice. If we are willing to admit
it, which could well have been any one
of us that day when we were in a hurry
to get off the ground and beat that in-
coming weather!

We all have had days that we
gained the experience because of
something we forgot to do, or failed to
do correctly, or failed to plan com-
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pletely. For most of us, it was nothing
more then a mild scare when we
found the potential problem when we
got back on the ground. For a few of
us, it was the scare of a lifetime and a
damaged aircraft that gave us the
hard learned experience that hopefully
others will hear and learn how to avoid
the same pitfalls.

Everyone has had a problem at
some time in his/her flying career.
Whether it was a landing gear, electri-
cal, or engine problem, something
happened that challenges our expert-
ise and knowledge. These are the
type of stories that come out during
the “hangar talks.” These types of
stories are the basis for learning.
Many of us have already been there
once, but with knowledge and train-
ing, we hope no one else will join our
group!

It is through these discussions
with other pilots, those same-minded
aviators that are our peers, that we
can keep our knowledge, procedures,
and skills uppermost in our minds.
We need to be able to share that infor-
mation while it is most readily avail-
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able. The sheer excitement of “talking
flying” is, in itself, a learning tool. The
experience of the simple act of talking
with fellow aviators allows us to re-
fresh, review, maintain, and learn all
about skills, our knowledge, proce-
dures, and us.

Option Two:

Here is a way fixed-based opera-
tors (FBO’s) and flying clubs can keep
their flying members active in aviation.
How about sponsoring a weekday
night or weekend day once a month
during the winter months for a gather-
ing of all your customers or club mem-
bers. You can get three or four of your
instructors to participate in a great
“hangar talk” session. (Three or more
is always more fun. Just think of all
the various methods of accomplishing
the same task that can be presented.
And all of them legal, safe, and ac-
ceptable!) All the FBO or club would
have to provide is the space and
maybe a little expense for refresh-
ments. It can even turn into a “Pot
Luck” event!

Provide your customers or mem-
bers a theme or agenda and a loca-
tion and time to get them all together.
After a brief discussion of the main
topic area, all that is then necessary to
start the ball rolling is ask the first
question. It takes little to keep things
going save to ask another question
once in a while. Having the CFI’s
around helps to stimulate everyone’s
interest and provides the expertise
needed to support the answers pro-
vided or to correct an incorrect an-
swer that has come from the group.

Another available asset for a night
or day of “hanger talk” is the local
FSDO. Contact the local Safety Pro-
gram Manager (SPM) at the FSDO.
SPM’s love their job, and they love the
opportunity to discuss aviation safety
and be able to bring everyone up to
date on the latest and greatest in reg-
ulations, temporary flight restrictions
(TFR’s), best practices, and learning
tools. The SPM may help in arranging
the meeting, or, if given sufficient time,
the SPM may be able to even plan a
safety meeting at your location!

We all need to keep current.




When we cannot get into the aircraft
for whatever reason, we need to at
least continue talking aviation no mat-
ter what the season. Winter is that
time of the year when our flying seems
to fall apart. The weather is bad. Itis
cold, snowy, icy, rainy, and no one
wants to venture out because we can-
not fly! Our skills slowly slip away!
Our knowledge fades away from our
conscious mind like an evaporating
ghost! Our procedures get very rusty
the longer we stop thinking of them!

There are three great reasons to
take positive action! Get off the couch
and push away from the dinner table
(well, at least those shaped like me!)!
Get a group going! Visit the airport!
Talk to your local FBO or flying club.
Arrange for a “hangar talk” session. In
order to keep aviation active in our
minds, we need to talk about it. Avia-
tion needs to be discussed and
tossed around. We need the knowl-
edge, skill, and procedures to stay
with us.

It is this constant communication
between ourselves and our fellow avi-
ation folks that help us retain all that
“aviation stuff” we worked so hard to
learn in the first place. Why allow the
weather to dictate when we can “par-
ticipate” in aviation? We can always
enjoy another cup of coffee or tea with
others of the pilot or maintenance
world and play the “Do you know...?”
game challenging ourselves.

Remember, if we do not use it, we
loose it!

The Answer

By the way, here is the answer to
the most frequently asked winter
questions. According to the regula-
tions, Title 14 Code of Federal Regula-
tions, 8 91.175(c), the DH is a hard al-
titude. At that altitude the pilot must
look out. If one of the required airport
visual references listed in this section
for the intended runway is not dis-
tinctly visible and identifiable to the
pilot, the pilot may not continue the
approach below the authorized DH.
Category Il and Category Ill operations
have their own requirements.

In real life, the pilot has set the air-
craft up for a smooth and stable de-
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scent. For an aircraft in the 110 KIAS
approach range, that is about a 500
foot a minute descent rate. The air-
craft will be trimmed, power set, flaps
as required, gear down and locked,
and localizer centered. At DH, without
touching a thing, the pilot looks out
the windscreen and checks for the re-
quired airport visual reference. If at
least one is not in sight, the missed
approach is started. It is extremely
difficult to stop the aircraft from de-
scending below DH once the decision
is made at the DH to go around. This
descent below the DH is calculated
into the procedure. The actual de-
scent below the DH limit should be
MINIMAL!

After the missed approach proce-
dure is started, there is no option to
revert back to the approach mode just
because the airport environment came
into view during the initiation of the
missed approach!

Remember, the visibility require-
ment for the approach is a SLIDING
WINDOW. If it requires a ‘%’ statute
mile, that %4’ statute mile must be
there all the way to the touchdown. If
you loose that visibility the required
action is a missed approach.

o

Al Peyus is an Aviation Safety In-
spector in Flight Standards’ General
Aviation and Commercial Division.
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What You Do in Systems Thinking

by Steve Biedermann

Have you thought about enrolling in a Systems Thinking course? Are
you hesitating because you need a better idea of the skills involved to de-
termine whether you need them? Here’s one way to think about systems
thinking in an aviation context.

When a storm closes O’Hare Airport, it is an event. If we respond sim-
ply by circling the planes, we are reacting. We’ve done nothing to prevent
future occurrences. We haven’t addressed the implications of circling
planes on the rest of aviation.

If our reaction is to circle the planes and then do research into when
and where this phenomenon occurs, we are paying attention to patterns.
We might notice that certain airports require more frequent holding pat-
terns. If we identify nearby airports into which inbound planes can be di-
verted rather than circling, we are “adapting.” But, we still haven’t done
anything to prevent future incidents.

Suppose we take a step back and look at the “big picture”—at the
system that influences these patterns of events. If we examine existing
rules and structures and create procedures to ground-hold planes at de-
parture airports, such that they will arrive at destination airports when the
weather will allow, we have created change and done something to pre-
vent future weather-related holding patterns!

As systems thinkers, our students look at the big picture. They learn
to identify solutions to their issues, to consider how these solutions might
play out over the long run, and to maximize the benefits and minimize any
unintended adverse consequences.

If these are skills you could use, then Systems Thinking is for you. The
course is offered at the FAA Center for Management & Executive Leader-
ship (CMEL) in Palm Coast, Florida. If you are not an FAA employee and
would like to enroll in Systems Thinking, contact Student Services at (386)

J
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Beware V-Squared: Friend or Foe Measure of Risk in Aviation
Copyright 2005 by Dr. Kenneth B. McCool - All Rights Reserved.

ABSTRACT

The old phrase of not being able
to see the forest for the trees has
many applications. In education, there
are often so many pages (trees!) in
books, for example, that connections
between concepts often remain hid-
den; admittedly, the writer finds this to
be true in his own book (AVIATION
METEOROLOGY UNSCRAMBLED:
For VFR & IFR Operations/Certificates
& Ratings). Of course, each concept
should be developed fully, but after-
wards there are ways that concepts
can be presented in a briefer manner,
especially when the concepts can be
shown to have a much closer relation-
ship with each other than would have
been anticipated when first encoun-
tered. This paper will attempt to de-
scribe some close relationships be-
tween flight and meteorological
dynamics through “conceptual or intu-
itive physics,” rather than “precise
physics.” That said, this writer fully
acknowledges and appreciates the
fact that precise physics is the ulti-
mate final test of any theory that em-
ploys physics concepts. In any event,
the “bonus” that comes from exploring
concept relationships is the develop-
ment of a relative measure of risk, with
applications in aircraft operations and
in understanding weather principles.

INTRODUCTION
By way of introduction, the FAA is
advocating “three Ps” — Perceive,

Process, and Perform. The writer of
this article wholeheartedly supports
this effort, and he has already been
doing this through his own COVERED
approach for many years — in teach-
ing, presentations, and writings.
COmprehend and Visualize corre-
spond to Perceive, Evaluate corre-
sponds to Process, Respond corre-
sponds to Perform, and reEvaluate
and Determine are additional consid-
erations. Comprehending (under-
standing) and Visualizing — Perceive
— is something that can be accom-

plished through actual pictures, analo-
gies, and formulas. Ultimately, under-
standing and “seeing with the mind’s
eye” is the first goal, in order to then
effectively Process and Perform. With
the COVERED approach, emphasis is
also placed on the ED, that is, reEval-
uating and Determining a new course
of action, in the event that the first re-
sponse does not work out — weather
does change, for example! So we
begin with COV, or the first P (Per-
ceive), in order to explore the nature
and the effects of v-squared.

PRE-TEST

Joe Pilot is taxiing his wife’s air-
craft at 5 knots when he runs into a
concrete hangar. How much more
damage would the aircraft likely incur,
had the aircraft been moving at 15
knots? Do not consider divorce/attor-
ney fees — his wife told her lawyer
that he should have stopped and
asked for directions!
a) one-third as much
b) same amount
c) three times as much
d) six times as much
(e) nine times as much

Joe is a CFI — he would not have
run into the hangar!
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BASIC CONCEPT

In order to answer the above
question, we introduce a concept that
is often not fully utilized. As one walks
along a floor, one possesses energy of
motion, called kinetic energy. If a per-
son walks into a very soft, elastic wall
(think of the wall as a large rubber
band), then the force of that motion
will be spread out over the distance
that the wall stretches (thus, the ki-
netic energy is being “stored” as po-
tential energy), so there will likely be
no damage to the person. After the
elastic wall stops stretching and starts
to move back toward its original posi-
tion, kinetic energy will be returned in
the form of motion of the person,
eventually away from the wall. How-

ever, had the wall been very rigid, say
made out of concrete, then the force
of the person’s movement into the wall
would have resulted in the energy of
motion causing damage to the per-
son. So whether or not there is signifi-
cant damage to the person depends
largely on the distance that the wall
moves/stretches.

The above example illustrates the
equivalence of kinetic energy with a
force acting through a distance, that
is, the ability of energy to do work. If
Joe Pilot taxies his aircraft at 5 knots
and hits a concrete wall, then since
the wall will have little damage/dis-
placement, then most of the kinetic
energy of the aircraft upon impact with
the wall will result in that energy being
manifested in damage to the aircraft
(an approximation to the law of con-
servation of energy, although some of
the kinetic energy will be realized as
heat energy upon impact), or equiva-
lently, the reactive force of the wall to
the aircraft will impose considerable
damage (a consequence of Newton’s
third law). The actual equation for ki-
netic energy is, in words, kinetic en-
ergy equals one-half times the mass
times the square of the velocity of the
object. If Joe hits a solid wall going at
a velocity of 10 knots, then the energy,
realized as a force through a very
short distance, would be increased by
a factor of four — note that the square
of ten is one-hundred, which is four
times as large as the square of five —
the short way to obtain the factor of
four is to just square two (since ten is
twice as large as five). If Joe hits the
wall going at 15 knots, then his “dam-
age risk” goes up by a factor of nine
(since 15 is three times as large as five
and the square of three is nine). It is
important to note that just telling Joe
not to taxi too fast is a bit vague with-
out the formula for kinetic energy, for
the formula specifies the specific dam-
age risk that Joe incurs. So while “v”
usually gets Joe where he wants to
go, v-squared is the “liability” that he




carries along with him when his air-
plane is in motion. Thus, BEWARE V-
SQUARED when taxiing! At this point,
it should be clear that selection (e) is
the correct answer in the above pre-
test question.

FLIGHT APPLICATIONS

Another formula, and one which
looks a lot like the formula for kinetic
energy, is the formula for dynamic
pressure, whi