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  AT  L E G AC Y  F L I G H T  T R A I N I N G
                     A n  I n t e ra c t i ve  Tra i n i n g  C e n t e r

TAKE 
CONTROL

LEGACY FLIGHT TRAINING PROVIDES:

3 Training in full-motion simulators for the Meridian, 
    Mirage, Malibu, and Matrix
3 Initial and recurrent training courses
3 In-aircraft training always available
3 Flexible schedules to meet your needs
3 Competitive pricing
3 Training in Vero Beach or your airport 
3 Our prices have not increased since 2010
3 FAASTeam Approved Training Provider
3 Insurance approved 

Legacy Flight Training LLC 
3400 Cherokee Drive, Suite 105
Vero Beach, FL 32960  772-539-0420
www.legacyfl ighttraining.com  
EMAIL: bill.inglis@legacyfl ighttraining.com

P E R S O N A L I Z E D  A N D  P R O F E S S I O N A L  T R A I N I N G  I S  O U R  M I S S I O N

FULL-MOTION SIMULATORS

TRAINING IN VERO BEACH, FLORIDA



AIRCRAFT SALES & SERVICE

www.tempusaircraft.com

Discover the benefits of truly 
outstanding sales and service

We're committed to meticulous attention to detail, whether it's a sale or service visit.

If you're looking for a trusted resource to assist you in buying or selling a new or used aircraft, 
or you need a Factory Authorized Service Center to maintain your late model Piper or Pilatus, 

you'll benefit from a relationship with our industry experts.

To see these benefits for yourself, contact Tempus Aircraft Sales & Service today.
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As a young entrepreneur, I soon learned to accept 
and leverage luck — 30 years later I guess you call it 
a career — and I continue to refi ne the art of being 
lucky. When asked about the secret to entrepreneurial 
success, I always state the now obvious but always 
disappointing “work hard at being lucky.”
 Th is luck factor was recently acknowledged by Jim Collins, 
the talented author of the classic business books Built to Last 
and Good to Great. In his current book, Great by Choice, Jim 
acknowledges the role luck has played in the great companies that 
he has written about. All had good or bad luck along the way but 
achieved and sustained success based on how they dealt with it.
 In business, luck serves the prepared. In fl ying, luck serves up 
the unprepared.
 Like most of us, I try to relate (rationalize?) everything to fl y-
ing, and there are many lessons for pilots in these theories of luck. 
At this point in our fl ying careers, most of the training that we 
do anticipates bad luck. Most of us will never encounter the bad 
luck of an engine out landing, but it’s prudent to be prepared. And 
ironically, when you survive such an event, they call that good 
luck – go fi gure. My observation is that aviation accidents fall into 
two categories:  Bad decision on the ground, otherwise known 
as self-induced bad luck, or bad luck in the air induced by some 
higher power or bad metallurgy. Good judgment can avoid the 
former, and good training can prepare for the latter. Th is nicely 
sums up our shared mission as MMOPA members.   

Convention Good Luck
Our conventions off er a special combination of camaraderie and 
education, both of which have a huge impact on safety. Huh? Th e 
education part is obvious, but the peer pressure is even better. For 
example, most of us stand around and talk about the good judg-
ment we exercise as pilots and not our less proud moments. We 
endeavor not to be the guy we are all talking about next year. We 
benefi t from our spouses and guests seeing us earnestly training 
to be better pilots which also serves as a great excuse pool later for 
explaining last-minute trip cancellations to the in-laws, weekend 
hangar-talk sessions, equipment upgrades, etc.  

Th e best peer pressure example I can cite is from last year’s con-
vention. Departure on Sunday morning found dozens of us stacked 
up in the small FBO waiting for the zero-zero conditions to clear.   
(Search “lord of the fl ies” on the website forum for Travis Holland’s 
classic post from the mountain top last year.)  We all waited two or 
three hours to begin departing. OK, how many of the 20 of us would 
have departed in those conditions if the others weren’t watching? Just 
saying. We hope that peer group is watching every time we fl y.

Statistical Good Luck
Manny Casiano, our association vice president and Safety Com-
mittee chair, does the popular, but sobering, safety review each 
year at the convention — one of the best attended and recognized 
sessions each year. Th is year Manny will share the best safety 
report in recent history. A few highlights include:

• First “convention year” – August to August —  since 1997 
with no NTSB fatal accidents.  (Unfortunately, this is not a 
perfect record for the fl eet since the Brazil Matrix accident 
doesn’t appear in the NTSB.)

• Only one fatal accident in CY11 (in July); none so far this 
CY12 in the NTSB database.

• Winter is usually a rough season for PA-46 fatal accidents. Six 
in winter 2010-11; this past winter, none.

• If the last 10 convention years trend had continued, we’d have 
had fi ve accidents with 10 fatalities this year.

• Nose-gear issues continue to be a problem for us.

Th e preliminary 2011 Nall report indicates improvement for 
the PA-46:

• Between 2001-2010, the GA non-commercial fi xed-wing ac-
cident rate has been essentially fl at: low of 5.8 per 100K fl ight 
hours in 2001, high of 6.6 in 2005, 6.3 in 2010.

• Th e fatal accident rate has also been fl at: 1.13/100K hrs in 
2001, 1.16 in 2010.

• MMOPA has been trending slowly downward through that 
decade, so a little better than GA as a whole.

Association Good Luck
We are not alone in our safety investment. All the major type 
clubs (Cirrus, Bonanza, Lancair, RV, Vans, Cessna, TBM, etc.) as 
well as EAA and AOPA, are focusing on increased safety. Eff orts 
generally focus on strong transition training (MMOPA and 
our insurers already promote that), codifi ed voluntary training 
standards (which MMOPA working on now), upgrading instruc-
tor qualifi cations (part of our VTS eff ort), and focused training 
events and seminars (MMSTF a leader for over 12 years.)  You 
would be hard pressed to fi nd an association any more focused on 
improving the good luck of its members.
 My agenda for MMOPA in the coming year:  Work hard at 
staying lucky.

Tom Kieffer is CEO of Virteva, an IT services provider in Minneapolis and Phoenix. He 
can be reached at tkieffer@mmopa.com.

LUCK
Tom Kieffer

FROM THE PRESIDENT
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Bring the 
Luxury Along
With the popularity boom of coff ee prod-
ucts over the last decade, plenty of us just 
aren’t comfortable facing the day without 
our espresso. Th ank heavens for the Hand-
presso Wild Domepod. Add the ground 
coff ee of your choice, hold the unit over 
your aircraft ’s demitasse (!), and you’re in 
business. Start your brew at Handpresso.
com or at 888.389.4123. 
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FIRST LOOK

All-in-One 
Jacket, 
Sleeping 
Bag, 
Raincoat 
and Tent!
Now you can be prepared 
for just about anything 
Mother Nature sends your 
way. Th e patent-pending 
JakPak incorporates a 
waterproof sleeping bag, 
minimally structured tent 
and insect netting into a 
comfortable jacket, creat-
ing an instant getaway from 
inclement weather. It is also the 
perfect addition to the emergency equip-
ment you carry on your airplane.   
   Th e sleeping bag folds down from the 
back of the jacket. You then step in and zip 
it up at the side. Th e hood of the sleep-
ing bag is pulled out from a pocket on 
the back of the jacket and that, in turn, is 
supported by metal tent rods. Weighing 
about 3 pounds, the JakPak is waterproof/
breathable on the front side, and com-
pletely waterproof on the back, removing 
any worry you might have about staying 
dry, even when you’re lying down. Go to 
JakPak.com, or call 800.373.5593.

No More Bad Hair Days
Few things can make a long cross-country flight more miserable than the 

pain of a poorly fitting headset clamped across the top of your head. And 

then there’s the way your hair looks after being “headband-ized” for hours 

on end. Enter Aerous VX3. This new aviation headset installs customized 

earpieces into the pilot’s ear, giving him/her the same high quality sound 

demanded by the snootiest audiophiles you can find.  Communications with 

ATC are crystal clear, and onboard audio files from your MP3 are like nothing 

you’ve heard before. Check it out at Jhaudio.com.

DOG EARS
If you’re concerned enough about 

cockpit noise to wear a headset, 

imagine how your dog must feel. 

He/she has more sensitive hearing 

than you do. Enter Safe and Sound 

Pets, a Maryland-based company that 

dreamed and designed Mutt Muffs. This canine ear 

protection comes in five sizes, and dog owners report 

a high level of satisfaction. See more at 

MuttMuffs.com.
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FIRST LOOK

Now That’s 
Entertainment
If you’re tired of lugging your laptop along 
on your fl ying adventures, or frustrated 
about trying to use your fat fi ngers to 
navigate the internet on your phone, here’s 
a great new solution from Sony. Th e Dash 
can streamline your life using its Wi-Fi con-
nectivity to deliver gmail, Twitter and Face-
book. More than 1,000 apps are currently 
available for the Dash, and more are being 
added every day. You can also use the Dash 
to access sites like NetFlix, YouTube or a 
variety of internet radio stations that allow 
you to customize your tunes. Listen via the 
built-in speakers or plug in your headsets. 
Th e new Dash is one of Sony’s best new of-
ferings! Get the 411 at SonyStyle.com or 
dial toll free, 877.865.7669.

Panoramic 
Possibilities
If you’ve ever marveled at the beautiful images 
the Mars Rovers have sent back to earth, then 
you have an idea just how unique and defi ning 
high-resolution panoramic photos can be. Th e 
same technology (developed in collaboration 
with NASA and Carnegie Mellon University) 
that brought us pictures from the surface of 
Mars is now available to all of us via the GigaPan 
EPIC Pro, a revolutionary robotic camera mount 
designed for DSLR (Digital Single Lens Refl ex) 
cameras. 
 Th e GigaPan EPIC robotic mount empowers 
cameras to take hundreds, even thousands, of 
photos which are combined to create one highly 
detailed image with amazing depth and clarity. 
GigaPan Stitch soft ware (included) blends all the 
photos seamlessly into one brilliant panorama.  
Learn more at GigaPanSystems.com.

Bush Pilot Course
Being able to put your airplane down on a 
400-foot gravel bar in the middle of a river 
or on the meandering rollercoaster of a 
backcountry airstrip is truly an art. So many 
components are at play — winds, altitude, 
animals and runway potholes big enough to 
hide an elephant. Don Lee is a lifelong Alas-
kan bush pilot willing to share his decades of 
experience in the wilds with you. Lee runs 
Alaska Floats and Skis on Christiansen Lake 
just outside of Talkeetna, Alaska. Students 
come to him from around the globe to mas-
ter fl ying in the bush. Th ey learn how to fl y 
on fl oats, skis or tundra tires, all of which add 
immeasurably to their fl ying skills.
 Lee’s base of operations puts his airplanes 
within a few a minutes’ fl ight time of Denali 
National Park, home to the 20,320-foot 
Mount McKinley, the tallest point in North 
America. He off ers fl oat-plane ratings, 
bush-pilot training and ski fl ying. Park your 
TBM and learn to land skis on glaciers, to fl y 
fl oats into remote mountain lakes or, aft er 
installing Lee’s 31-inch bush tires, to safely 
set down in places you’d never imagine an 
airplane could go. 
 Th e fee for the Alaska Floats and Ski 
courses includes lodging, ground and dual, a 
check ride and the examiner’s fee (to get your 
fl oat rating), if required. One thing is certain: 
you’ll learn more about fl ying than you could 
ever imagine.
 For more info, go to Lee’s website at 
AlaskaFloats.com or call him at 
907.733.4500

The Crystal Clear Kayak
Every now and then you stumble across something that pegs the fun meter. 

This is a perfect example. Clear Blue Hawaii makes the world’s only transpar-

ent, foldable kayak.  It fits in a small backpack or in the back of your plane, 

weighing in at a modest 26 pounds. 

 The Napali is supported by a high-tech, durable and corrosion-resistant 

internal carbon kevlar frame system that comes equipped with a transparent 

military-grade urethane skin.  Snap it together, sit in the seat, and you’re the 

captain of your own glass-bottom boat ride!

 The Napali’s overall design is so distinctive that it’s on permanent display 

in New York City’s Museum of Modern Art. Learn more from the company’s 

website, ClearBlueHawaii.com, or call 707.202.8346.
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MERIDIAN 
AVIONICS 
OPTIONS
There’s a surprising number of things to consider 
when investigating a panel upgrade.

BY ANDREW GALLAGHER

It doesn’t take an aircraft sales expert to understand there should be a 
single main goal when purchasing a previously owned aircraft: Acquire 
the aircraft best suited for a specific mission profile at the lowest possible 
price. This does not mean buy the cheapest aircraft available, but rather 
buy the best aircraft for the least amount of money. 
 The art in all of this is determining what exactly classifies “best” for each 
individual buyer. Among the multitude of options and equipment from 
which an aircraft buyer can choose, avionics inevitably plays some sort 
of role in that purchase-decision process. With the world of technology 
changing so rapidly in the past decade, the practical life of avionics has 
been shortened drastically, and thus, the necessity of being equipped 
with the latest and greatest has never before been so important. Whether 
for overall situational awareness (e.g. traffic and terrain alerting) or simply 
entertainment purposes (e.g. satellite radio), value can always be found in 
a well-rounded and modern avionics package. And this theory applies to 
current aircraft owners and buyers alike. What follows here is a discussion 
of the various avionics options a Piper Meridian buyer or owner may con-
sider for his or her aircraft, though again, which of these is the best option 
depends on budget, availability and overall personal preference.
 Since its inception, the Meridian has gone through three base avionics 
platforms from the Piper factory. The Meggitt MAGIC (Meggitt Avionics 
Next Generation Integrated Cockpit) was the first, installed in Meridians 
from 2001-2005. In 2006, Piper brought the Meridian into the “glass-
cockpit” era with the Avidyne Entegra suite, and then in late 2009, Piper 
introduced the Garmin G1000 suite, which is still in production today. The 
G1000 set a new standard, for both the industry and the Meridian, and 
remains a highly desired package. However, when budget considerations 
prohibit purchasing a G1000-equipped Meridian, the options narrow to 
models equipped with either the Meggitt MAGIC suite or the Avidyne 
Entegra. And while there are hundreds of owners perfectly happy flying 
the Meggitt or Avidyne panels, the issue of having the “latest and great-
est” again arises for many owners and soon-to-be owners. Fortunately for 
these individuals, the option exists to buy these older airframes and retrofit 
with newer-age avionics, ultimately saving hundreds of thousands of dol-
lars and flying an aircraft with similar capabilities to the G1000.
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The Retrofit Options
Today, there are essentially two retrofi t op-
tions, though only one fully certifi ed, for 
Meridians with Meggitt MAGIC panels 
looking to transform to a glass cockpit. Th e 
most common is the Garmin G500/G600, 
which combines a 6.5-inch LCD primary 
fl ight display (PFD) and a 6.5-inch LCD 
multi-function display (MFD) in a single 
unit. Th e G500 lacks a few features that come 
standard on the G600 (mainly the ability 
to enable TAWS-B Terrain Awareness) but 
other than that, the units are identical. Th e 
second option is the Garmin G950, which is 
brand new to Meridians and not even fully 
certifi ed yet. Th e G950 has been available to 
General Aviation aircraft  via Supplemental 
Type Certifi cate since 2008 and incorporates 
all the components of the G1000 except the 
GFC 700 autopilot. Th e STC, developed by 
Cutter Aviation and Garmin, is currently in 
the fi nal stages of certifi cation and provides 
the option for either one or two 12-inch PFD 
screens paired with a center-mounted 12-inch 
MFD. Technically, these two STCs also apply 
to Meridians with Avidyne Entegra avionics, 
though from both a fi nancial and practical 
standpoint, the conversion to the G500/G600 
from Avidyne makes little sense (for reasons 
discussed further on). However, converting to 
the G950 from Avidyne could be a more likely 
route — again, once certifi ed — for those who 
already own an Avidyne-equipped Meridian 
and are thirsty for a Garmin panel. 
 Th e G500/G600 and G950 both utilize 
Garmin’s proprietary solid-state sensors for 
fl ight instrumentation, and both off er similar 
options and capabilities, but clearly in diff erent 
screen sizes. A fundamental diff erence between 
the G500/G600 and G950 is that the naviga-
tion portion of the G500/G600 is derived from 
external GPS units, with the most common 
pairings being the Garmin GNS or GTN series 
navigators, whereas the G950 is fed its GPS 
data through a pair of remote-mounted GIA 
63W units.
 Among discussions of the potential retrofi t 
options for the Meridian, there was also talk of 
the Avidyne Revision 9 (R9) system, essentially 
a direct replacement for the Entegra panel, 
eventually becoming certifi ed for the Merid-
ian, but now, aft er about two years in limbo, 
the question remains when or if that system 
will come through for the Meridian. However, 
the R9 suite is STC-approved for the piston-
powered PA-46 variants.

Benefitting From Retrofitting
For purposes of staying relevant — as there 
is only one presently certifi ed retrofi t system 
for the Meridians — this discussion will look 
only at the G500/G600 system. Of the three 
base avionics platforms for the Meridian, 
the Meggitt MAGIC is the most commonly 
retrofi tted system. Th e list of both new and 

long-time owners who have installed the 
Garmin G500/G600 in lieu of the Meggitt 
equipment is constantly growing, and for 
good reason: For a reasonable cost, the panel 
is transformed, and pilots fi nd themselves 
outfi tted with a cockpit with many new 
features. Situational awareness is increased 
dramatically with the ability to display 
Garmin’s Synthetic Vision Technology (SVT 
standard on the G600, a $4,200 option on 
the G500), supplemented with electronic 
approach plates and taxi diagrams (Garmin’s 
SafeTaxi) displayed on the MFD. 
 Further, the G600 comes with the option 
of TAWS-B, a simple solution for those Me-
ridians which are not already equipped with 
a terrain awareness and warning system. Th e 
G500/G600 are designed to be plug-and-play 
with the GNS 530 navigators, which came 
standard in the MAGIC package, though 
many owners have elected also to upgrade 
those units to Garmin’s new GTN 650 and/or 
750 units, which add WAAS-GPS capability 
and touch-screen interfaces, among other 
features.
 Owners of Avidyne-equipped Meridians 
have the option to convert to the G500/G600 
as well, though there is much less incentive to 
convert these panels because of the similarity 
of the Entegra and G500/G600. Although the 
Avidyne Entegra system off ers a similar level 
of situational awareness as the G500/G600, 
neither SVT nor SafeTaxi are available for the 
Entegra. An obvious one-up for the Entegra 
system, however, is the much larger screen 
sizes of the PFDs and MFDs. All in all, an 
evaluation of features off ered by the Avidyne 
Entegra against those of the G500/G600 proves 
both are worthy competitors for each other.
 Most aircraft  owners would agree an 
obvious incentive in retrofi tting an aircraft  
with new avionics is the fact that a panel can 
be transformed to cutting-edge technology. 
However, a less oft en realized byproduct of a 
retrofi t is the reduced cost to maintain newer 
technology. Specifi cally with the Meggitt 
panels in 2001-2005 Meridians, the outdated 
pieces used in the MAGIC suite can be 
very expensive to replace and are no longer 
covered under any OEM warranty. Take, for 
example, the Air Data and Heading Refer-
ence System (ADAHRS) used in the MAGIC 
suite; of all the individual line replaceable 
units (LRUs) used in the MAGIC suite, the 
ADAHRS units — two of them in one plane 
— are the most expensive, with each one 
carrying a price tag of more than $14,000. Re-
placing or repairing any of the screens in the 
Meggitt package is not cheap either; these can 
cost between $2,000 and $5,000, depending 
on the unit and severity of the issue. 
 On the fl ip side, Garmin off ers a two-year 
warranty with all new products, and extended 
warranties are also available; all the consumer 
pays is a fl at-rate fee of a few hundred dol-

lars for the repair of the LRU if it goes bad. 
Avidyne off ers the same warranty support and, 
although most the Avidyne Entegra Merid-
ians have lapsed in original warranty coverage, 
their extended warranty program can also be 
purchased as well. Furthermore, the support 
network for the Meggitt avionics is much 
smaller than that of either Garmin or Avidyne, 
which, oft en times, means longer down times 
for repairs and/or shortage of parts.

The Cost of It All
One of the main reasons avionics retrofi tting 
has gained such popularity is it represents a 
cost-eff ective solution to an expensive issue. 
For someone looking to buy an aircraft , 
retrofi tting may mean the diff erence between 
buying a 2-year-old aircraft  with the latest 
technology and buying a 10-year-old model at 
nearly half the cost and retrofi tting with new 
avionics. For owners of older aircraft , retrofi t-
ting allows these individuals to retain their 
current aircraft  and skip the hassle of buying 
a new plane.
 In the current Meridian marketplace, the 
value of a “fl eet-average” Avidyne Entegra-
equipped airframe (models produced 2006 
through late 2009) lies between $1,050,000 
and $1,100,000; for the G1000-models (late 
2009 to present), that range is between 
$1,500,000 and $1,600,000. Th ere is much 
more variation in the equipment of Meggitt 
MAGIC airframes (year models 2001-2005), 
so an average value is more diffi  cult to dis-
cern. However, in keeping the comparisons 
consistent, an average Meridian of this vintage 
equipped with the same base options as the 
Avidyne and G1000 airframes — notably 
the higher gross weight, TCAS, and TAWS 
— currently holds a value of approximately 
$775,000 to $825,000. 
 As just an example of one retrofi t op-
tion, the cost to upgrade a Meggitt panel to 
a dual-G500 installation with SVT and new 
GTN 750 navigators runs between $90,000 
and $100,000, depending on shop labor rates 
and core credits for the removed avionics. 
Needless to say, there are several ways to 
personalize each retrofi t, but this is only one 
of the more common arrangements. As for 
the G950, once fully certifi ed, pricing looks to 
be about twice as much as the aforementioned 
G500 set-up.
 Resale value is also increased when retrofi t-
ting with new avionics, but unfortunately, not 
dollar for dollar. In fact, it is considered stan-
dard for avionics installations to see a return 
of only 50-65 percent of the initial investment, 
though aircraft  and avionics depreciation is an 
entire topic in itself. In the end, it is easy to see 
the diff erence in dollar signs, but there’s more 
to it than that. Retrofi tting truly is a personal 
preference, and every aircraft  owner or buyer 
has his or her own defi nition of what the “best” 
solution is.

MERIDIAN AVIONICS OPTIONS



When William T. Piper introduced the Piper Cub in 1937 he forever changed the 
world of aviation. The simple and solid design made Piper Aircraft a household 
name and an industry icon. Today we continue to honor the Cub, manufacturing 
our aircraft with the same spirit that made Piper a legend 75 years ago.
Here’s to another 75 years.

Legends take shape over time.
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WIND-SHEAR DETECTION

WIND 
SHEAR: 
Predictive wind-shear detection comes to General Aviation – sort of. By Bill Cox



No one questions that thunderstorms are the worst weather phenomenon a pilot can encounter. They strike 
down amateurs and professionals alike, newly licensed private pilots and 20,000 hour ATPs. 
 One of the most publicized recent accidents involving a thunderstorm was the death of famed X-15 test 
pilot Scott Crossfield in April 2006. Crossfield was returning home from the 2006 Sun ‘n Fun Show in Lake-
land, Fla., when his Cessna 210 penetrated extreme convective activity over Georgia and was torn apart. 
 If severe turbulence is perhaps the most feared hazard of thunderstorms, it’s only one of many. The other 
ills of CB activity have been well documented – hail, strong winds, airframe icing, torrential rain and lightning. 
 One characteristic nearly all those problems have in common is that they’re usually visible. Most of the 
time, you have to be inside a thunderstorm or at least skirting the edges of one to be affected by it. 
 In contrast, wind shear is often invisible and not nearly so discriminating. Though it can be closely related to 
strong convective activity such as thunderstorms, wind shear may be generated by a number of other weath-
er phenomena, topographical as well as meteorological. 
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As retired TWA Capt. Barry Schiff  explained in 
his excellent book Profi cient Pilot, “Wind shear 
is a variation in wind velocity (speed and/or 
direction) that occurs over a relatively short 
distance. Airspeed is aff ected when an aircraft  
is fl own from one wind condition – through a 
wind shear – into another wind condition in 
less time than groundspeed can adjust to the 
new environment. Th e consequences can range 
from annoying power and attitude corrections 
to complete loss of control.” 
 Wind shear is, by nature, insidious and 
rarely predictable. You can be fl ying in what 
appears to be good VFR conditions and still 
run afoul of wind shear. In more than 40 years 
of aviating, I’ve encountered the phenomenon 
a half-dozen times. None of them were fun, 
but I’ve somehow managed to escape without 
damage to anything other than my ego. I had 
a new Piper Seneca that almost bit the dust – 

literally – on an approach to Mobile, Ala., in 
the early 1980s, but that’s as close as I’ve come. 
 If there’s any good news about shear condi-
tions, it may be that the phenomenon isn’t as 
common as a thunderstorm’s better-known 
hazards. Wind shear has nevertheless brought 
down nearly three dozen aircraft  (that we know 
of) in the last 50 years. Airliners are especially 
susceptible because they’re heavier and have 
more inertia. Th ey oft en demand more time to 
recover from severe downdraft s. 
 Accident investigators have long suspected 
wind shear as a probable cause of hundreds of 
otherwise unexplained General Aviation ac-
cidents, but the lack of voice or fl ight recorders 
has made that case diffi  cult to prove. Without 
evidence to the contrary, the NTSB is left  with 
the stereotypical probable cause – pilot error.
 Wind shear can manifest itself in both 
horizontal and vertical components, shift ing in 

random directions. Downbursts and outbursts 
are extreme wind conditions that may be pres-
ent in varying degrees of strength, some related 
to thunderstorm activity, others simply associ-
ated with frontal activity or terrain features. 
 As the name implies, a downburst is a 
sudden downdraft  that may strike the ground 
and bounce back up, oft en in a cone-shaped 
confi guration. An outburst occurs when a 
downburst hits the ground and turns horizon-
tal, sometimes generating instant horizontal 
winds of 40-50 knots.   

Th e Albuquerque Balloon Fiesta demonstrates 
a mild form of topographic wind shear each Oc-
tober when 700-1,000 hot air balloons gather for 
the world’s largest mass ascension. Th e phenom-
enon is called, simply, “the box.” Balloons begin 
their ascent from Albuquerque’s Balloon Park and 
drift  south with the prevailing low-level wind. 
Th en, at about 500 feet, they turn east as the wind 

turns westerly. When the box 
is working, they turn north 
at 2,000 feet AGL, drift ing 
toward Santa Fe. Another 
2,000 feet of height provides 
an easterly wind to turn the 
balloons toward the west, and 
a rapid descent over the Rio 
Grande can send them south 
again. By managing altitude 
properly, a talented hot air 
balloon captain can some-
times drive his air bag in a 
square pattern and land back 
near his departure point.  
   Certainly, the more dra-
matic and dangerous eff ects 
of wind shear are manifest 
in the vicinity of unstable 

weather, most typically, thunderstorms. A 
series of airline accidents in the ‘70s and ‘80s, 
primarily takeoff  and landing crashes, brought 
the subject front and center with accident 
investigators.  

One crash in particular, the 1985 downburst 
accident of a Delta L-1011 TriStar on approach 
to Dallas/Fort Worth Airport, provided impetus 
to study the detection and recovery from wind 
shear. Sadly for the passengers and crew of 
Delta’s fl ight 191 from Ft. Lauderdale to Dallas, 
the crash was the result of an extreme, thunder-
storm-generated downburst. Th e accident oc-
curred when a thunderstorm began to form near 
the ground on a hot, humid, August day just 
north of the threshold of DFW’s runway 17L. 
  A large cone of descending air dropped from 
the building CB and ricocheted off  the ground, 
causing updraft s moving outboard around the 
outer wall of the cone. Th e fi rst offi  cer of the 
Delta Tristar fl ew into those updraft s and had 
to push the nose over and pull thrust to idle to 
stay on the glideslope. All three crew members 
watched airspeed increase from the 149-knot 
ref speed to 173 knots as the airplane tried to 
rise above the glideslope. 
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Illustration shows the effect of wind 
shear on approaching airliner

The grim remains of Delta flight 191
Accident investigators 
have long suspected wind 
shear as a probable cause 
of hundreds of otherwise 
unexplained General 
Aviation accidents, but 
the lack of voice or flight 
recorders has made that 
case difficult to prove. 
Without evidence to the 
contrary, the NTSB is left 
with the stereotypical 
probable cause – pilot error.
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CALL 877-907-7999 OR VISIT CUTTERAVIATION.COM/MERIDIANG950



1 8   M M O P A  M A G A Z I N E   p   F A L L  2 0 1 2

 Th e more experienced captain was im-
mediately suspicious of what was happening. 
Th e Tristar fl ew through the outer wall of the 
downburst and transitioned into the descend-
ing air toward the middle. Th e captain said, 
“Watch your speed. You’re gonna lose it all of a 
sudden. Th ere it is.” 
 Airspeed suddenly plummeted to 133 knots 
in seven seconds as updraft s turned to severe 
downdraft s. “Push it up, way up, way up, way 
up,” the captain shouted, but it was too late. 
“Hang on to the son of a bitch,” the captain 
yelled as speed dropped to 119 knots, and 
the TriStar hung on the edge of a stall. Strong 
downdraft s shoved the Lockheed toward the 
ground, at one point reaching 5,000 fpm.  
 Th e TriStar slammed into an open fi eld a 
mile short of the runway, struck two, four-mil-
lion-gallon water tanks and disintegrated; 136 of 
the 163 people aboard were killed. Predictably, 
the NTSB cited pilot error as the primary prob-
able cause, with lack of an adequate wind-shear 
detection system as a major contributing factor.
 Unfortunately, at that time, wind-shear detec-

tion systems were in their infancy and not always 
eff ective. Th ere was a device known as LLWAS 
(Low Level Wind Shear Alert System) that used 
a network of anemometers located at strategic 
points around major airports. Data from the an-
emometers was fed into a central computer which 
looked for specifi c wind direction and velocity 
trends and warned the tower if conditions were 
suggesting wind shear. (Ironically, an LLWAS was 
installed at Dallas in early 1985, but it didn’t sound 
an alert until AFTER fl ight 191 had crashed.) 
 Th e Dallas tragedy inspired NASA’s Langley 
Research Center to begin studying more ac-
curate methods of detecting wind shear. Aft er 
several years of research on the subject, NASA 
selected a Boeing 737-300 aircraft  as a test 
article and installed a succession of predictive 
shear systems. Specifi cally, NASA investigated 
three diff erent sensors: Microwave radar that 
relied primarily on “wet” wind shear – radar 
waves bounced back to the receiver from 
raindrops; infrared that analyzed the change in 
temperature of air; and LIDAR – Light Detec-
tion and Ranging, a system that used laser 

beams to measure the speed of aerosols and 
dust particles in the atmosphere. 
 NASA fl ew the big Boeing on some 140 
missions and encountered shear conditions 
80 times. To avoid putting the airplane at risk, 
NASA’s test pilots fl ew profi les at Vref plus 70 
knots and added at least 1,000 feet to all ap-
proach altitudes. 
 Two types of systems were analyzed – pre-
dictive and reactive. Predictive systems were 
developed to off er warnings 10 seconds to one 
minute ahead of actual encounters. Reactive 
systems were eventually discarded as unusable 
since they only served to warn you of what you 
were already experiencing. 
 At the same time, NASA was experiment-
ing with an airport warning system known as 
Terminal Doppler Weather Radar. Th is looks for 
the specifi c characteristics of downbursts or out-
bursts and alerts controllers when wind shear 
may be present or developing. Today, WSR-88D 
S-band Doppler radar systems are installed at 
159 major airline airports. Th ese are gradually 
being upgraded to dual polarization units that 
will better be able to diff erentiate between rain, 
ice pellets, hail, birds, insects and ground clutter.    
 NEXRAD (Next Generation Radar) rep-
resents the backbone of the severe-weather 
warning system and off ers a variety of upload 
delivery packages for all levels of aircraft . 
Garmin, Avidyne, Bendix-King and several 
other companies off er options that allow a pilot 
to receive weather information in the cockpit. 
Technology that was once reserved for airline 
and military jets has gradually trickled down to 
the middle rungs of General Aviation. 
 For General Aviation pilots, the obvious 
question is how to avoid wind shear/down-
burst conditions and what to do if you en-
counter them. Since most non-airline airports 
aren’t equipped with either LLWAS or Doppler 
radar, your only hedge may be to subscribe to 
a NEXRAD uplink service and stay well ahead 
of the airplane. NEXRAD isn’t real time, but it’s 
updated every fi ve-six minutes, so you may be 
able to form your own picture of the weather 
ahead. If there are thunderstorms or frontal 
instability near your destination, ask Flight 
Watch for any pilot reports of shear conditions 
at other airports within 30 miles. 
 If you encounter a strong updraft  during an 
approach, consider pulling up to Vy and using 
max power for the missed approach to escape 
the potential downdraft . If you have an angle 
of attack indicator, use it over airspeed, but 
be aware that AOA can become unreliable in 
severe turbulence.
 Wind shear is one of the most dramatic of 
hazards for pilots fl ying aircraft  of all types, 
regardless of whether you fl y behind one or 
two turbine engines. Like practically every-
thing else associated with thunderstorms, the 
easiest solution is to avoid penetrating extreme 
convective weather of any kind – assuming you 
can recognize it.

WIND-SHEAR DETECTION





2 0   M M O P A  M A G A Z I N E   p   F A L L  2 0 1 2

HERE COM

Well, after nearly 20 years in the making, FAA does almost weekly press releases 
about how Automatic Dependent Surveillance-Broadcast (ADS-B for not-quite-so short) 
is the cure-all for every aviation problem known to the FAA. And like all things in avia-
tion, it is easier to put out a press release that very few people outside the FAA under-
stand than it is to install TSO-d equipment that aircraft owners can actually make use of.
 In this article, we’ll take apart what ADS-B can do for the M-Class owner, given the 
installation of remote equipment or the acquisition of portable equipment.

A solution to current problems 
or merely the next generation 
of FAA boondoggles? 
By Paul K. Sanchez

 WHAT ADS-B CAN DO FOR M-CLASS OWNERS



MES  ADS-B
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A TOWER OF BABBLE
Indeed, why, if ICAO is insistent on English being the operational lan-
guage for Air Traffi  c Control, did the FAA, in its infi nite wisdom, decide 
on two (yes, two) separate frequencies for ADS-B aircraft  and ground 
transmitters?
 Th e idea of 978 MHz being used to broadcast weather/NOTAM/spe-
cial use airspace schedule/temporary fl ight restrictions/traffi  c is a great 
one. Th ree hundred and ninety-eight out of 800 (scheduled completion 
by end of 2013) ITT ground-based transmitters put out a tremendous 
amount of data but, alas, only if the aircraft  has a 978 MHz receiver 
to make use of it — and, even worse, no traffi  c information unless the 
aircraft  is actually broadcasting its position on 978 MHz or through the 
mode-s transponder on 1090ES MHz.

As you can gather, the coverage for weather (978 MHz broadcast) 
and traffi  c (978 MHz and 1090 MHz broadcast) does look 
fantastic in about 50 percent of the continental U.S. and 
horrible in the other 50 percent. What this means is that 
even though POPA owners are required to have 1090ES 
MHz out (all aircraft  conducting operations ≥FL180) by 
year 2020, the opportunity of seeing the other 978 MHz 
aircraft  that are seeing you is quite slim unless both of you 
are within reception height of one of the ITT ground-
based transmitters (both 978 MHz and 1090 MHz). 
Fortunately, there are manufacturers who realized this 
FAA design fl aw and have a solution.

LISTEN TWICE AS MUCH AS YOU TALK
On July 16, Garmin announced two brand new ADS-B 
products, the portable GDL 39 and the remote mounted 
GDL 88.
 Garmin GDL 39 portable ADS-B 
receiver (for use with iPad/GPS-
MAP396/496/696/Aera/etc), $800 
and $0 for installation
 Garmin remote-mounted 
ADS-B 978 MHz transceiver 
with 1090ES MHz reception 
as well (starting at $4k with-
out internal WAAS GPS)
 Th e idea, of course, is why 
depend on the airport you are 
landing at to be <45 nm away 
from the nearest ITT ADS-
B transmitter site. If the other 

aircraft  in the pattern are broadcasting their tail number/position/
pressure altitude/track/ground speed on 978 MHz, you’ll receive it 
directly, and the same if the other aircraft  is broadcasting their ADS-B 
out on 1090ES MHz.
 Th e Garmin GDL 39 is portable, which sits on the dashboard, or 
you can use its remote antenna. It works with the following other 
portable equipment.

 Reception of traffi  c 
through the ITT 978 
MHz ground trans-

mitter is limited to 
15nm radius and 30 tar-

gets or more if your aircraft  
is broadcasting its position 

(ADS-B out) with 1090ES MHz.
   For the remote-mounted Garmin 

GDL 88 ADS-B transceiver (yes, it does 
transmit on 978 MHz as well as receive on 

978 MHz/1090 MHz), the following panel-mount 
equipment will harness to it. 

DISPLAY
TIS-B 

TRAFFIC
FIS-B 

WEATHER
CONNECTION

TargetTrend™ 
Capable

Garmin Pilot 
app

30 targets Yes Bluetooth Yes

G3X 30 targets Yes Cable No

aera 795/796 30 targets Yes
Bluetooth2 or 

Cable
No

aera 500 
series

30 targets Yes Cable No

GPSMAP 
695/696

30 targets Yes Cable No

GPSMAP 
495/496

8 targets1 No Cable No

GPSMAP 396 8 targets1 No Cable No

1Displayed using TIS-A Format   2Future capability expected in Fall 2012

Garmin GDL 39 portable 
ADS-B receiver 

 WHAT ADS-B CAN DO FOR M-CLASS OWNERS



320kts
The fastest certifi ed single turboprop

New  with quick change interior

4 persons + 507 lbs 
or 6 persons + 330 lbs 

Max Range : 1,410 Nm

www.tbm850.comTel: (954) 893-1400 (Americas) / +33 5 62 41 73 00 (international) 
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 Another manufacturer off ering TSO’d remote-mounted equipment is 
Free Flight Systems. Th eir product is the FDL-978-TRX which includes 
the WAAS GPS receiver for reception of traffi  c from a nearby ITT 
ground-based transmitter.
 Free Flight Systems FDL-978-TRX (about $8.5k plus installation)
 Other manufactures off ering portable receivers include:

ADS-B OR NOT TO BE, WHETHER IT IS MORE 
NOBLE TO RECEIVE XM OR FIS
Now we get to the more common question for MMOPA owners to an-
swer for themselves. What do I get — or not get — with the “free” ADS-B 
weather versus $50/month for XM Aviator subscription?
 I already discussed the limit of trying to get your weather on the 
ground while the average distance to the ADS-B transmitter is 40 nm 
away. Since many of us have iPads, getting weather on the ground is not 
an issue if we decide to discontinue our XM Aviator subscription ($600/
year). A better question is what weather do we get — or not — even when 
at the minimum reception height for the nearest ADS-B transmitter?

ForeFlight was very nice to create a table of XM weather versus ADS-B 
weather

In closing, it looks as if, from a portable aspect, getting weather from 
ADS-B 978 MHz broadcast sites is a great way to go. Displaying traffi  c on 
the iPad or other portable device is not quite so benefi cial as most of us 
have active traffi  c systems which would create our own radar environ-
ment 2 x second up to a 20 nm radius.
 As for the idea of discontinuing our $50/month XM Aviator sub-
scription and depending on lesser content, I recommend no. We can’t 
even start our aircraft  engine for less than $50 (with operating costs of 
>$500/hour), and we are deciding not to receive a lot of better-quality 
weather content.

 WHAT ADS-B CAN DO FOR M-CLASS OWNERS

Data
ADS-B via 

Stratus
Sirius XM via 

Garmin GDL 69
Notes

METARs

Yes. Low altitude 
stations provide 
data within 250-

500nm. High 
altitude stations 

provide wider 
coverage

Yes, nationwide

TAFs Yes, within 250-
500nm Yes, nationwide

Winds/Temps 
Aloft

Yes, within 500-
1,000nm Yes, nationwide

PIREPs Yes, within 250-
500nm Yes, nationwide

Radar

Yes, for CONUS 
and some local 

U.S. regions 
elsewhere

Yes, for CONUS, 
Canada, and PR

ADS-B NEXRAD 
is 5nm x 5nm 

resolution 
outside 250nm 

ring, plus six 
color gradients 

rather than 
16, and no 

cell-movement 
boxes

Satellite Clouds No Yes

TFRs Yes, within 
100nm Yes, nationwide

NOTAMs Yes, within 
100nm No

AIRMET/SIG-
MET

Yes, within 250-
500nm Yes, nationwide

Special use 
airspace status

Yes, within 250-
500nm No

Users allowed Unlimited
Multiple displays 
such as Garmin 

GMX200

Reception 
coverage

See latest map 
for enroute 
coverage

CONUS, ground 
or airborne

ADS-B generally 
available above 
2,500 foot AGL 
but gaps exist

WAAS GPS Yes No

Device battery Yes, up to 8 
hours

No, requires 
ship's power

Device form 
factor

1 box, optional 
remote antenna

2 boxes con-
nected by USB, 
remote antenna 

for data

Device cost $799 (Stratus) $5.1k for Garmin 
GDL 69

Cost per month Free $35 - $55

DISPLAY
TIS-B 

TRAFFIC
FIS-B 

WEATHER
TargetTrend™ Surf

GTN Series* 60 targets** Yes Yes Yes

GNS WAAS 
Series* 8 targets*** NEXRAD, 

METARs, TAFs No No

*Compatibility expected Q4 2012 with new software.
**Receives up to 30 airborne and 30 ground traffic targets
***TIS-A Symbology

Manufacturer Product Application Price

Appareo 
Systems

Stratus1 978 
MHz receiver

ForeFlight ( 4.5 
version) on iPad $800

Skyradar 
Radenna LLC Skyradar D22 WingX Pro $849

1ForeFlight with Stratus does not currently display traffic
2SkyradarD2 is a dual 978 MHz/1090 MHz receiver but aircraft would need ADS-B out 
(transmitting on 1090ES MHz) to get relay of traffic.

Free Flight Systems FDL-978-TRX 







APPROACHING 
CLASS B AIRSPACE: 
CONSIDER THE 
ALTERNATIVES
Here are some choices that will make your life easier when 
dealing with Class B airspace. BY MARTIN DORAN

MATRIX
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File and Fly IFR 
If you are instrument-rated, the easiest way to deal with Class B airspace is to fi le IFR, 
accept and fl y your clearance. Since you will need permission to enter Class B airspace 
anyway, why not eliminate the need to contact ATC during your fl ight and request 
clearance into very busy airspace? If you are on an IFR fl ight plan, ATC knows you’re 
coming and you’re cleared into the Class B when you accept your clearance as long as 
the clearance limit is to your destination in or around the Class B. Simply fl y the fl ight 
plan, follow ATC amendments to your clearance and radar vectors that are typically 
issued as you approach your destination, and life is simple.
 I always fi le IFR and fl y directly towards the New York Class B when returning from 
my southern vacation home to home base (KHPN), located under the Class B shelf 
north of New York City. Th e normal arrival routing is a Standard Terminal Arrival 
Route (STAR) over the Atlantic. It starts with an overwater route south of Atlantic City 
and continues for more than 100 miles before crossing land again over eastern Long 
Island. I avoid this routing by fi ling “No STARs” in the remarks section of my IFR fl ight 
plan, which is simply V1 JFK KHPN. I just don’t like fl ying over water, especially the 
cold Atlantic, at low altitude for 100 miles in a single-engine piston.  
 Since my fi led route bisects the busiest airspace in the world, ATC will always amend 
my clearance enroute.  Th ey may assign the STAR, to which I simply reply “unable.”  
Aft er I get the polite “standby” response, ATC will inevitably call with the dreaded 
response: “We have an amended full-route clearance. Advise when ready to copy.”  
Whether they try to assign the STAR or not, the amendment is always the same. It is a 
route that takes me off  V1 at an intersection several miles south of the JFK VOR and 
sends me to the west of the New York Class B. I aff ectionately refer to this route as the 
“reverse question mark” or RQM. See Figure 1 for a comparison of the direct route 
to JFK and direct KHPN, versus the RQM which adds 50 miles. I know from experi-
ence that this is coming, but for those new to the New York City area, it is a frustrating 
amendment, especially at the end of a long fl ight in unfamiliar and complex airspace.  

Remain VFR and Obtain Clearance Before Entering Class B
Another alternative to deal with Class B airspace is to fi le VFR and request clearance 
to enter the airspace. One of the most important things to remember when VFR and 
approaching Class B is to contact Approach Control, usually 10 to 20 miles outside of 
the B on the frequency defi ned in the Class B VFR Communication Chart in relation to 
your geographical fi x. You must obtain an ATC clearance to enter the Class B airspace, 
and you will be handled on an ATC-workload-permitting basis. (See Figure 2)
 Th is method works fi ne when I fl y to the north of the New York Class B and return 
VFR. I simply call New York  Approach when about 15 miles north of KHPN with 
aircraft  identifi cation, position, ATIS and intentions.  Approach will issue a squawk 
code and then radar identify me. Since VMC conditions exist, my next instruction will 

Figure 1

Figure 2
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typically be to fl y to the Tappan Zee Bridge, a 
landmark in the Hudson River about 20 miles 
north of Midtown and just seven miles to the 
west of KHPN. On busy days I may be asked 
to fl y a left  or right 360 or receive radar vectors; 
on quiet days Approach will issue a visual clear-
ance and then hand me off  to the tower. 
 So if you are fl ying VFR into busy Class B 
airspace, here are some general rules to follow:

Controllers in congested airspace are generally 
very good about working with local VFR traffi  c, 
particularly traffi  c that is landing within their air-
space or at airports under the Class B shelf. Just 
follow the rules and get your clearance. What 
they don’t like is VFR traffi  c that is circumvent-
ing their airspace or fl ying just beneath the shelf.  
Even though you technically might remain clear 
of the Class B and meet all the requirements for 
equipment and cloud clearance, it is much safer 
to contact Approach, ask for fl ight following and 
advise them that you are navigating around their 
airspace. Th at way they know your intentions, 
can call traffi  c for you, and keep you away from 
the big iron departing or arriving at Big City 
municipal. Nothing gets a busy controller more 
irritated than someone trying to cut corners for 
their own benefi t while making life more dif-
fi cult for those who are in the system.

Cancel IFR and Fly the VFR Corridor
Th ere is a VFR corridor known as the New York 
Class B Special Flight Rules Area (SFRA) which 
provides a VFR transition route through the 
New York Class B airspace. Th e SFRA consists 
of three routes, primarily defi ned by altitude, for 
VFR traffi  c navigating the Hudson River. Th e 
Hudson River Exclusion provides a transition 
route for Local Operations, defi ned on the New 
York Terminal Area Chart and referred to as the 
Skyline Route. Th is route permits fl ight up and 
down the Hudson River, directly through the 
New York Class B, and almost a direct path to 
KHPN when approaching New York City from 
the south. In addition to saving approximately 
50NM over the RQM route, the Skyline Route 
takes you along one of the most scenic man-
made views in the world, the Manhattan skyline. 
Besides saving some fuel, you could enjoy some 
sightseeing that would cost you $200/person 
to get from a helicopter tour operator. I have 
oft en been tempted to cancel IFR and advise 
Approach Control that I would like to go VFR 
up the Skyline Route, simply to get home faster 
and enjoy the view. (See Figure 3) 

 But before you cancel IFR, be sure to deter-
mine that there isn’t another obstacle to the use 
of the corridor. For example, one recent day I 
was planning a return fl ight to the New York 
area and determined that a POTUS TFR would 
be in eff ect for the time of my fl ight, eliminating 
any potential use of the corridor. So, that day, I 
used my standard operating procedure when 
a TFR is along my route of fl ight; I simply fi led 
IFR and let ATC keep me out of trouble. 
 But if you are brave and have done your 
homework, the Skyline Route can be an exciting 
alternative. Aft er being handed off  from Atlan-
tic City Approach to McGuire Approach, advise 
the controller that you would like to continue 
on your fl ight plan up V1 to Dixie intersection 
at which time you intend to cancel IFR and 

contact New York Approach. You will then can-
cel at Dixie, contact New York Approach and 
advise them of your intentions to fl y the entire 
length of the Hudson River Corridor. (Th is will 
make you a “transient operation.”) Descend 
to below 3,000 feet to remain under the Class 
B shelf, which begins about 16 miles north of 
Dixie.  Th en contact Newark Tower before you 
reach the Verrazano Bridge to obtain your Class 
B clearance. On initial contact, provide your 
position, altitude, route name (Skyline) and 
comply with ATC instructions. Transient traffi  c 
will be assigned an altitude between 1,000 and 
1,299 MSL. Stay to the right over the eastern 
shoreline of the river and follow the graphical 
route on the rear of the New York TAC. You 
must keep all exterior lights on and your speed 
below 140 KIAS, but you will probably want 
to go much more slowly for safety, to enjoy the 
view and to have time to comply with ATC. 
 It is also required that you “self announce” on 
CTAF your aircraft  type, position, direction and 
altitude at six mandatory reporting points defi ned 
by well-known landmarks. Around Midtown 
Manhattan, expect Newark to hand you off  to 
LaGuardia Tower. Once clear of the last reporting 
landmark, the Alpine Tower, you will be told to 
contact New York Approach or KHPN tower.
 Th e Skyline Route provides a magnifi cent 
shortcut, but fl ying at low altitude in crowded 
airspace over water is not without risk. Th e cur-
rent rules described here evolved following the 
horrifi c crash of a twin Piper departing Teter-
boro and a tour helicopter over the Hudson. 
Th e current rules provide an added element of 
safety and control and certainly reduce risk, but 
it is still a “see and avoid” VFR operation with 
signifi cant requirements and attendant risks. 
 If you intend to fl y the Skyline, fi nd a safety 
pilot familiar with the route and fl y it on a 
CAVU day before using it for a shortcut home. 
Also, the pilot in command should commit to 
not being a tour guide or not oggling the beau-
tiful sites. Leave that to your passengers who 
can savor the views safely and tell you about it 
when you are on terra fi rma.

MATRIX

1. PLAN AHEAD — Know the airspace, 
the fixes, talk to some locals, ask on 
MMOPA forums about usual ATC prac-
tices and routes, etc. 

2. CHECK TFRS — Presidential candi-
dates are more likely to be visiting big 
cities to hit up big donors! 

3. GET ATIS — Busy controllers expect 
you to have the current ATIS for your 
destination!

4. KNOW APPROACH FREQUENCY 
— Know which Approach frequency 
before you takeoff. Approaching Class 
B is no time to be looking for the proper 
frequency or asking others on the radio. 

5. CONTACT APPROACH CONTROL — 
Frequencies can be very busy, and you 
may not get a response to your first call. 
Wait for the opening and call again.

6. GET A SQUAWK — Approach will 
always assign a code, so be prepared to 
enter it into the transponder.

7. NEVER ENTER CLASS B WITHOUT A 
CLEARANCE! 

8. EXPECT RADAR VECTORS — And a 
visual clearance to your destination. But 
be prepared for anything! Don’t expect 
to be cleared direct to your destination. 
Assume you will get what seems like a 
circuitous route.  Remember controllers 
are working you in with the big iron and 
some other fast moving traffic.

9. VFR — Remember, you are VFR and 
“see and avoid” is still your responsibility.

Controllers in congested 
airspace are generally very 
good about working with 
local VFR traffic, particu-
larly traffic that is landing 
within their airspace or at 
airports under the Class B 
shelf. Just follow the rules 
and get your clearance. 
What they don’t like is VFR 
traffic that is circumventing 
their airspace or flying just 
beneath the shelf.

Figure 3
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MERIDIAN

A HOT-CORROSION 
PHENOMENON
Every turbine engine uses fuel containing sulfur in sufficient amounts 
for sulphidation to occur. BY JUSTIN LAZZERI

The reliability of a turbine engine is undeniable. Specifically, the PT-6 series of 

engines from Pratt & Whitney Canada has garnered worldwide acceptance as 

a bulletproof design and, as such, has been seen under the cowls of hun-

dreds of different aircraft models throughout the years. Initially developed in 

1957 when P&WC set out to produce a gas turbine engine for medium and 

light aircraft, the PT-6 has spawned many different variants and is in opera-

tion in every corner of the globe. However, as tough and reliable as the PT-6 

is, there is a constant battle brewing within the structure of every turbine 

engine that demands our utmost attention—corrosion and sulphidation. Inlet Case Corrosion
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WHAT IS THE DIFFERENCE BETWEEN 
CORROSION AND SULPHIDATION?
First let’s clear up the fact that sulphidation is 
not the same as corrosion although they have 
similar results. Corrosion is the deterioration 
of a material in a reaction with the environ-
ment. All metals will corrode over time; 
however, the rate and severity of corrosion 
varies with the particular metal and the spe-
cifi c environment that the metal is exposed 
to. Corrosion reactions are electrochemical 
in nature. For corrosion to occur, all of the 
following must be present: 

1. Two separate areas of the metal surface 
acting as electrodes 

2. A path for the electrons to fl ow
3. Th e metal itself to complete the 

electrical circuit

Th is series of events creates the chemical 
reaction that is corrosion and leads to the 
consumption of metal. Electrolytes are typi-
cally those from the environment. One of the 
reasons that metals exposed to a “salt-laden 
environment” corrode more quickly is that 
such an environment creates an excellent 
electrolyte. It contains chlorides, sulphides 
and other elements and compounds that 
chemically react with the metal. Th ese mate-
rials hold moisture on the surface where they 
can promote corrosion and pitting unless the 
metal is properly protected.  
 Sulphidation is a hot-corrosion phenom-
enon. Every turbine engine uses fuel contain-
ing sulfur in suffi  cient amounts for sulphida-
tion to occur. When that sulfur is burned at 
high temperatures, it emits sodium sulfate 
gas. Sulphidation is accelerated by the pres-
ence of sodium catalysts in the environment 
such as seawater, atmospheric pollutants and 
volcanic discharges. If the aircraft  operates 
near any area containing the catalysts, such as 

oceans, industrial complexes, cities or volca-
nic regions, the engine’s intake system will be 
a path for those additional catalysts to reach 
the battle already raging within the combus-
tion chamber of the engine.  
 Th e hot section of the engine becomes 

Ground Zero where sulphidation occurs, 
and once the attack successfully penetrates a 
compressor turbine (CT) blade’s protective 
oxide coating and reaches the base metal, 
there is no way to reverse the process. Should 
the sulphidation be allowed to progress too 

Sulphidation is a hot-
corrosion phenomenon. 
Every turbine engine uses 
fuel containing sulfur in 
sufficient amounts for 
sulphidation to occur. 
When that sulfur is burned 
at high temperatures, it 
emits sodium sulfate gas. 
Sulphidation is accelerated 
by the presence of sodium 
catalysts in the environ-
ment such as seawater, 
atmospheric pollutants 
and volcanic discharges. 
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far, the CT blades will have to be replaced – 
at the expense of the owner.

THE DIFFERENT STAGES OF 
SULPHIDATION
Th ere are four progressive stages of CT blade 
sulphidation, per Pratt & Whitney:

Stage 1 – Mild sulphidation 
(coating deterioration)  
Slight roughness of surface due to some 
growth and breakdown of the oxide scale 
layer. Depletion of chromium has not 
started. Mechanical integrity is not aff ected. 
Acceptable for continued operation of the 
blade aft er addressing the sulphidation and 
loss of oxide blade coating.  

Stage 2 – Oxide failure
Roughness of surface is more evident as 
breakdown of the oxide scale layer continues. 
Depletion of chromium from underlying alloy 
has started. Serviceable, subject to repeti-
tive inspections per the Engine Maintenance 
Manual.  Restoring the component to its 
original condition is unlikely.  

Stage 3 – Severe sulphidation
Oxidation of the base material has penetrat-
ed to signifi cant depth. Build-up of blister 
scale noticeable. Mechanical integrity af-
fected. Removal of the blades recommended 
in the Engine Maintenance Manual.

Stage 4 – Perforation
Deep penetration of attack with large blisters 
of scale. Loss of structural material will lead 
to eventual component failure.  

WHAT CAN WE DO?
P&WC recommends that compressor and 
compressor turbine washes be performed 
in accordance with your Engine Mainte-
nance Manual. In short, there are two types 
of washes to help reduce environmental 
contaminates. Th e most common wash 
recommendation is the desalination com-
pressor and compressor turbine wash. Th is 
is a simple process that utilizes “clean” water 
to remove salt deposits on engines that are 
operating in salt-laden environments. 
Th e second type of wash is a more periodic 
wash that utilizes both water and chemical 
steps to remove more stubborn chemicals 
adhering to internal engine components. 
Th is is more commonly referred to as a 
“performance recovery” wash. In addition to 
these methods of internal engine washing, 
there is also a recommended fresh water or 
solvent external wash that can be eff ective in 
removing salt or other corrosive chemicals 
from the outside casing of the engine.  

WASH SCHEDULE
Th e nature and frequency of a compressor 
wash is dependent on the operating environ-
ment of the aircraft . In certain parts of the 
United States, the risk is lower than others. 
In general, the closer you are to the coast or 
any other body of water, the more you are at 
risk of collecting harmful salt and environ-
mental deposits. It is best to consult your 
shop and work out a proactive approach to 
a wash schedule that suites your mission.  A 
shop trained on your engine has the tools 
and knowledge to help you map a course 
that best limits your chances of dealing with 

a corrosive issue. Regular boroscope inspec-
tions of the compressor inlet case and turbine 
blades will help to establish whether the wash 
schedule you have in place is suffi  cient to 
prevent corrosion and sulphidation. Opera-
tor experience may require a more aggressive 
schedule for peak performance and reduced 
maintenance costs.  
 According to P&WC’s SIL, “It is impor-
tant to remember that the compressor wash 
provides the best results if performed aft er the 
last fl ight of the day before salt deposits have 
had a chance to do any lasting damage. Leaving 
the engine to sit overnight will reduce the ef-
fectiveness of a wash performed at a later time. 
Since sulphidation is dependent on tempera-
ture, there is no advantage to performing the 
turbine wash at any particular time of the day; 
however, since the compressor wash will trans-
fer salt deposits into the turbine, it is recom-
mended to perform a compressor turbine wash 
immediately following the compressor wash.”  

ALTERNATIVE MEASURES
In addition to the washes, some P&WC-
approved corrosion-inhibiting products can be 
manually applied to parts of the engine to deter 
future problems. Th ese products, such as LPS 
Procyon, can be obtained and applied locally. 
Th e application is a continuous eff ort and must 
be re-applied,based on use and the environment.
 Prevention is the key to keeping your engine 
operating at peak effi  ciency and performance 
and limiting the exposure to harmful contami-
nants that can do costly damage. As mentioned 
earlier, consult your shop and make sure you are 
on the right path.  
Justin Lazzeri is the director of marketing for Skytech, Inc. 

MERIDIAN

Stage 1 – Mild sulphidation Stage 2 –Oxide failure Stage 3 –Severe sulphidation Stage 4 – Perforation
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FUSELAGE 
AND WINGS
Keeping a careful watch for corrosion damage should be 
part of every inspection. BY KEVIN MEAD

MAINTENANCE

Internal areas of wings 
Interior wing corrosion is usually only a problem in coastal areas. Han-
gared planes in the interior of the country rarely have an issue. Th is 
kind of corrosion is easy to catch in its early stages if the wing interiors 
are inspected at annual inspection. It appears as white pits and can 
aff ect any part of the wing interior. Aff ected areas should be treated 
with corrosion inhibitor. If an aircraft  is being stored for long periods, 
it is very important to inspect the interior of the wings at least annu-
ally. I once saw a plane whose wings had been practically destroyed by 
mouse infestation that hadn’t been caught in time.

External areas of wings
When corrosion on the exterior wing surface appears, it is usually at the 
skin splices and along the skin edges. Th is isn’t very common, however. 
More common is corrosion at the conductive cement sealant areas around 
the de-ice boots. Aff ected areas will look crusty. Th e standard conductive 
sealant material is very porous and needs to be reapplied whenever it starts 
to deteriorate. It pays to keep up with this since deteriorated cement can 
lead to fairly signifi cant corrosion. I once took a hotline call from an owner 
whose inspecting shop was so concerned about corrosion in this area that 
they wanted to remove all of the de-ice boots to inspect for further dam-

PA-46 series aircraft are constructed almost entirely of aluminum. This, of 
course, means they are vulnerable to surface corrosion. This kind of corrosion 
is caused by a combination of plain old moisture, salt and grime. In this article I 
will cover how the belly, wings and interior cabin structure are affected.
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age. Do not let that happen to you. 
 If corrosion is noted in this area, treatment can be time-consuming. 
Existing sealant must be completely removed, the metal treated, and new 
sealant applied. 
 You can use the standard conductive cement sealant, but many people 
prefer the Sterling Lacquer product Brushable Black.  Th is polyurethane 
material is said to contain the conductive materials needed for static bond-
ing of the boot to the airframe and seems to be very durable. 

The belly
If you fl y a reciprocating model or a JetProp, your plane’s belly is likely 
to be the fi rst place you notice corrosion. Blistering paint is a sign that 
the sub-paint surface is corroding, lift ing the paint. Th is occurs pri-
marily in the exhaust trail areas. If you have a JetProp, remember that 
it was a reciprocating model in its previous life, so its belly would have 
been exposed to exhaust in the past. 
 Another cause of belly corrosion is exposure to urine. It looks like 
exhaust trail blistering, but will appear in the relief tube area and will 
typically be much worse. For any of you still using your relief tube, 
I urge you to stop. If you must use it, at least send some plain water 

through the tube aft er the urine and make sure to wash the belly thor-
oughly when you land. 

Interior cabin structure 
Unlike the wings, the fuselage interior of your plane does not get rou-
tine annual inspections. Piper recommends a seven-year fuselage in-
terior inspection, and this is usually adequate. Of course, it also makes 
sense to inspect these areas any time interior pieces will be removed, 
such as when interior upholstery materials are being updated. 
 As with interior wing corrosion, interior cabin structure corrosion is 
usually only a problem in aircraft  that are stored outside. Water can easily 
enter the cabin through the cabin door, emergency hatch or around the 
windows. I once saw an aircraft  that had been stored outside for a long pe-
riod and, as a result, had developed severe structural corrosion.  Moisture 
had entered the cabin and reacted with the fi re retardant chemicals used in 
the interior materials.  If you must store your plane outside, try to keep the 
fuselage covered and keep an eye out for cabin leaks.

Miscellaneous fuselage areas
Corrosion can also attack areas such as window edges, windshield 
frames, fuselage skin lap joints and engine cowlings fastener holes. 
Th ese are not huge problem areas, but it pays to keep an eye on them.

When corrosion gets away from you
Obviously, it is best to treat corrosion while it is still minor. It should 
be removed, the surface treated, and then repainted.
 But what can you do if signifi cant corrosion is found on your air-
craft ? Well, there isn’t really a simple answer to that. Piper doesn’t give 
much guidance regarding corrosion in the PA-46 service manuals. Th is 
means it is up to the shop inspecting the plane to determine how much 
corrosion is too much and how to handle any damage. Occasionally, I 
get hotline calls from shops considering replacing entire fuselage skins 
as a response to surface corrosion. I always suggest that a designated 
engineering representative familiar with corrosion and its treatment be 
consulted before condemning skins.

Prevention
As with most things in life, prevention is key. Keeping your plane 
clean, waxed and in a hangar are the most important steps you can 
take to prevent surface corrosion. Washing removes the grime, waxing 
seals out moisture and dirt, and hangaring keeps the rain out. Th ose 
three things along with regular inspection will go a long way toward 
keeping your plane corrosion-free. 

External areas of wings Internal areas of wings

The belly
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On June 4, about 1830 Pacifi c day-
light time, a Piper PA-46R-350T, 
N488EA, experienced a collapse of 
the nose landing gear at Cameron 
Airpark, Cameron Park, Calif. 

Th e private pilot, who was the sole 
occupant, was not injured, but the 
airplane, which was owned and 
operated by the pilot, sustained 
substantial damage. Th e 14 Code 

of Federal Regulations Part 91 per-
sonal transportation fl ight, which 
departed Palo Alto Airport, Palo 
Alto, Calif., about 45 minutes prior 
to the accident, was being operated 
in visual meteorological condi-
tions. No fl ight plan had been fi led.
 According to the pilot, he made 
a normal, uneventful landing but, 
during the landing roll, the air-
plane’s nose landing gear collapsed. 
Aft er the collapse of the nose gear, 
the airplane departed the runway 
and encountered soft  terrain. 
According to the Federal Aviation 
Inspector who responded to the 
scene, a part of the gear actuation 
and support system had separated 

from the engine mount, whereupon 
it came in contact with the fi rewall, 
resulting in substantial damage. Th e 
airplane has been recovered to an 
on-fi eld maintenance shop where it 
will undergo further examination.

As of this writing, it has been over 
a year since the last fatal PA-46 
accident. However, serious ac-
cidents of the non-fatal kind have 
continued unabated. I am aware 
of this because each quarter there 
is at least one new accident for 
discussion in this article. 
 I have had the opportunity to 
review in detail several PA-46 acci-
dents like this one on behalf of the 
courts in several states and I would 
like to share some observations. 
First, none of these accidents seem 
to have one cause, but each one 
seems to have a precipitating event.  
Second,  an accident free landing 
is more likely when the pilot has 
conducted a proper prefl ight 
inspection including verifi cation of 
tire pressure and the condition of 
the nose landing gear tire, wheel, 
strut assembly. Th ere is a fairly easy 
and eff ective way to accomplish 
this: Put your foot on top of the 
nose tire and push as if you were 
trying to roll the tire aft . Th ere 
should not be any fore/aft  play in 
the strut, also when you taxi check 
for free play in the rudder pedals. 
Th ere should be no looseness or 
tendency for the pedals to move 
independently with no corre-
sponding turning of the tire and 
movement of the nose. Chapter 8 
of your POH lends an additional 
bit of advice which can help you 
discover an abnormal condition. 
It says that when the nose wheel/
tire is straight the rudder pedals 
should be even with one another 
and the rudder surface should be 
defl ected 2 degrees to the right. 
I don’t bring a protractor to the 
prefl ight but I routinely make this 
observation because any large 
deviation could mean that there is 
tow damage to the rudder-steering 
mechanism in the nose wheel bay. 
Any looseness or other discrepan-
cies in this area is a setup for a loss 
of control accident. Th ird, even 
weight distribution from front to 
rear during the landing rollout is 
very important on the PA-46 for 
lateral control, particularly in a 
crosswind. Since the rudder and 
elevator lose eff ectiveness rapidly 

ACCIDENT REVIEW

RUNWAY EXCURSIONS: 
A CASE FOR SERIAL FLYING
BY DICK ROCHFORT, ATP, CFII – MASTER INSTRUCTOR

NTSB Identifi cation: WPR12LA261

14 CFR Part 91: General Aviation

Accident occurred Monday, June 04, 2012, in 

Cameron Park, Calif.

Aircraft: PIPER AIRCRAFT INC PA46R-350T, 

registration: N488EA

Injuries: 1 uninjured.

This is preliminary information, subject to change, and may 

contain errors. Any errors in this report will be corrected 

when the fi nal report has been completed.
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during the roll-out it is important to lower the 
nose promptly/gently and use back pressure 
with the brakes (and beta if you have it) in order 
to get to taxi speed as quickly as practicable. 
 Some pilots have complained about lack of 
stability in the yaw axis aft er touchdown. Th e 
PA-46 wing is long and it is a wet wing design. 
When fuel sloshes in the wing, it is possible for 
the unsuspecting pilot to over control the air-
craft , inadvertently creating an increasing oscilla-
tion with alternating rudder inputs. Th is can lead 
to a ground loop, especially if the aircraft  weight 
distribution is too far forward and/or there are 
unresolved maintenance  discrepancies on the 
nose wheel/tire/strut assembly. Crosswinds, rud-
der over-control and excess airspeed contribute 
to this tendency and an under infl ated nose tire 
will defi nitely make matters worse by increasing 
the tire’s coeffi  cient of friction.
 Brakes are not eff ective when  the nose 
wheel is held off  or when the aircraft  weight 
distribution is too far forward. If you feel a 
need to favor the nose gear during landing by 
holding it off  with back pressure, it could be 
that you are not confi dent that your aircraft  is 
mechanically sound. If this is the case, consider 
getting it inspected and repaired by an expe-
rienced type-specifi c mechanic before you fl y. 
Practice take-off s and landings (full stop only)  
under the supervision of an experienced type-
specifi c fl ight instructor so that you can gain 
the appropriate level of confi dence quickly.  
 It would be a great relief to us all if we could 
infer that there was only one causal factor for 
each accident; preferably one which did not 
implicate pilot error. Th is never seems to be the 
case. We all know good, experienced pilots who 
have been involved in an accident yet some fl y 
tens of thousands of hours without so much as a 
close call. I wonder if some pilots are just lucky, 
or even immune. I doubt it. Improper technique 
and/or deferred maintenance are the most likely 
causes of this type of accident.
 Pilots, like all human beings, can only do 
one thing at a time, so why not choose the one 
best way. I recommend that you always use a 
procedural approach any time you fl y; Land at 
the proper speed, use trim in the fl are to reduce 
the tendency to over-control in the pitch, lower 
the nose wheel promptly/gently and use back 
pressure on the yoke with brakes aft er the nose 
wheel is down so as to get to taxi speed as quickly 
as practicable. If an oscillation occurs, fi rst press 
hard on both rudder pedals (not the brakes) to 
dampen the oscillation, then make the gentle 
correction. Do it the same way each and every 
time to build your muscle memory. Vary the ag-
gressiveness depending on the conditions. 
 I believe we should endeavor to reduce the 
number and severity of PA-46 accidents one 
fl ight at a time on each and every fl ight. Accord-
ing to FAA Program Manager Fred Kaiser,  we 
need to fi nd and focus on the most professional 
way to accomplish each task during the fl ight 
and do it the same way each and every time. 

 When I consider other organizations that 
have been successful at safety management I 
see a common thread. All have a high degree of 
procedural discipline and all operate serially; 
one thing at a time, same way each and every 
time. Training is a two way street. Your pilot 
trainer should provide a framework of type-
specifi c checklists, fl ows, memory items and 
Standard  Operating Procedures. In return, you 
should develop the procedural discipline to use 
this framework consistently. Excellent training 
doesn’t cost any more or take any longer.

 Here are links to some demonstration vid-
eos you may fi nd helpful:
RWRPilotTraining.com/skills-techniques.html
RWRPilotTraining.com/safety-training.html

Dick Rochfort is a full-time Master Certified Flight 
Instructor providing type-specific, 
insurance-approved initial, recurrent 
and instructor standardization  train-
ing, buyer consulting, relocation and 
expert witness services exclusively 
to Piper PA-46 owners, pilots and 
instructors worldwide.
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IS ALASKA 
ON YOUR 
BUCKET LIST?
America’s 49th state is a wonderland of things to see and 
do, especially for pilots. By William Dickerson

One of my Bucket List adventures was to fly to Alaska. Obviously 

hoping to see some beautiful scenery was a powerful incentive, yet 

the challenge of flying into mountainous terrain where weather is 

always a factor made it a bit scary to me. The distance, the terrain, 

the weather were all obstacles that cluttered my head with negative 

thoughts. But the time and opportunity to complete this goal turned 

up, and my wife and I asked my daughter and our son-in-law to join 

us on this exciting 11-day adventure.

 We picked them up in the San Francisco Bay Area, where they live, 

and set out on this journey of a lifetime from KOAK. The sky was 

clear, and the view of San Francisco and the Bay Area was beautiful 

as we started this journey. Little did we know, that this would be the 

last time we would see the sun for almost our entire trip. The hope 

of seeing incredible scenery from a bird’s eye view was quashed for 

the rest of the trip. The sky clouded over as soon as we crossed the 

Oregon/Washington border.  

Our view from the Kenai Fjord Glacier Lodge. Start-ing our 11-day adventure in San Francisco. In Petersburg, bald eagles were like pigeons — they were everywhere. 
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 Our fi rst stop aft er taking off  from Belling-
ham, Wash., (KBLI) was Petersburg, Alaska 
(PAPG). It would be the longest leg of our 
trip, and cruising at FL 280 gave us occasional 
glimpses of the Canadian coast during the rare 
breaks in the clouds. At one point, the lowering 
fuel temperature required us to drop down 
to FL 260, but the fl ight was uneventful and 
smooth.  
 I choose Petersburg because of its unique 
Dutch heritage and the fact that cruise ships 
didn’t visit this beautiful port. I wanted to go 
to a place that most people don’t get to see, 
and my research came up with Petersburg 
as a good option for that tranquil Alaskan 
experience. One thing I learned about Alaska 
is that approaches into many locations are 
challenging and far from precise, thanks to 
the high surrounding terrain. Th e approach 
into Petersburg brought us over the Frederick 
Sound and a circle-to-land approach. Breaking 
through the clouds was spectacular as the 
amazing terrain and smooth water came into 
view.  Sometimes the sudden view of the area 

is more impressive than seeing it from 
high altitudes as you work your way 
down. But there it was, our fi rst stop 
in southern Alaska and we were not 
disappointed with our fi rst impression. 
Th e amazing thing about this charm-
ing town was that bald eagles were like 
pigeons — they were everywhere. What 
a beautiful place to start our Alaskan 
adventure!
 We rented a small boat to take a trip 
to LeConte Glacier across the sound. 
We were the only people on the sound 
that day, and the water was like glass. If 
only the water had been warmer, and 
we had had some water skis, as the wa-
ter was perfect for skiing or wakeboard-

ing. Th e scenery was spectacular, and we even 
saw a whale breach right in front of us. We 
couldn’t make it to the glacier because we were 
unprepared for the ice chunks and freezing 
cold that prevented us from going any closer. 
But this would be one of the highlights of the 
trip as the solitude and natural beauty were 
breathtaking. 
 On Day 3, we got up early and headed to 
Talkeetna which I chose as a stop because it 
was the launching spot for Mount Whitney 
and the inspiration for the TV show Northern 
Exposure. We planned to take a plane ride to 
a glacier on the mountain, but were disap-
pointed to learn aft er landing that weather 
would prevent us from doing that. We did the 
RNAV approach, broke through the cloud 
layer and were greeted with pretty heavy rain 
as a welcome. 
 We stayed at the Talkeetna Lodge and paid 
extra for a room with a view, only to fi nd out 
that, 70 percent  of the time, weather prevents 
anyone from seeing the mountain. I would 
advise anyone going to the lodge to skip the 

MEMBER ADVENTURES

We made the best of the day 
by 

fl oating down a scenic river 
and 

ATVing the next morning.

Homer, a fi shing village and
 the 

seafood eating was the best.

The owner of the small FBO 
was right there to meet us 
warmly, fuel the plane.

The largest crab 
legs I’ve ever seen.
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extra cost of the view rooms as chances are 
you’ll not have a view any way. We made the 
best of the day by fl oating down a scenic river 
and ATVing the next morning. If I had it to 
do over again, I would have skipped this stop 
and picked another coastal area.  
 On the aft ernoon of Day 4, we fl ew to 
Homer (PAHO) with another interesting 
approach and the same sudden, breathtaking 
view as we popped through the clouds. Th e 
owner of the small FBO was right there to 
meet us warmly, fuel the plane (with me add-
ing the Prist) and even drove us to our rented 
condo at the end of the Homer Spit. Since 
we were out at the end of the spit, we had a 
270-degree view of Kachemak Bay. Homer is 
a fi shing village, and the seafood eating was 
the best. My son-in-law had the largest crab 
legs I’ve ever seen. Homer is a must stop on 
anyone’s Alaskan journey, with its scenery, 
atmosphere and excursion opportunities.
 Day 6 we fl ew to Seward for the few days 
we were going to spend at the Kenai Fjord 
Glacier Lodge, which would turn out to be 
the No. 1 highlight of our trip. On the way 
there by boat, we had a private Sea World-
like show as a whale was literally attempting 
to entertain us. For about 20 minutes, he 
jumped, waved with his tail and even his fi ns. 
It was amazing! We were guided for much 

of the trip by dolphins (with markings like 
killer whales) and even saw killer whales near 
the boat.  
 At the lodge, a bear walked right by, and 
there would numerous other bear sightings, 
including a very close one on a kayak trip. Th e 
food at the lodge was 5-star, and the service 
was top notch. Finally, on Day 9, the sun broke 
out for the fi rst and only time on our trip. 
It made the view from our room even more 
spectacular. Th e sunny day gave us a chance to 
row across the lake and hike to the glacier.  
 We hated to leave the lodge, and it seemed 
even the bears were sad as they stood at the 
shore as we departed as if they were saying 
goodbye. We saw a whale wave goodbye to us 
with his tail and wondered if it could be the 
same one that greeted us on our way there. 
But it was time to fl y to Juneau as we had to 
work our way back down to the Lower 48. 
As we broke through the clouds, we were 
exposed to a great view of the Mendenhall 
Glacier. We spent the rest of the day visiting 
the glacier and having a great meal at the 
Hangar on the Wharf Restaurant.  
 Day 10 started early so we could spend 
the entire day in Ketchikan (PAKT). And 
once again, we broke through the clouds to 
another stunning view of the charmingly 
beautiful city of Ketchikan, a unique town 

literally built on the water. Th e highlight of 
the day was the zip line tour of the rain forest. 
Th e zip line was the longest with the most 
multiple lines I’ve ever seen. It was exciting 
and gave us a chance to see more bears as we 
“zipped” by them.  
 We ended the day with another good meal 
knowing that the next day we would be back 
in the Lower 48, sad to see it end, but fi lled 
with some memories we will never forget. As 
we made our way past familiar landmarks 
aft er crossing the border, we realized just how 
lucky we are to be able to have our Merid-
ian and be able to travel to destinations like 
those we just visited. I would encourage any 
pilot to plan a trip to Alaska, but be prepared 
for much of the fl ight to be in IMC and to 
experience some unique approaches. I was 
also surprised that I never experienced any 
ice on the trip considering the moisture and 
low temperatures.  
 Th ere are many books written of Alaska 
fl ying, and I would encourage a pilot plan-
ning such a trip to read as many of them as 
he or she can. It’s an airplane-friendly state 
with more airplanes per capita than any other 
state in the Union because it’s a necessary 
mode of transportation. 
 If Alaska’s not a fl ying destination on your Buck-
et List, I would encourage you to add it.

extra cost of the view rooms as chances are of the trip by dolphins (with markings like literally built on the water

MEMBER ADVENTURES

A bear walked right by at the Kenai Fjord 
Glacier Lodge where we stayed.

Zip line tour of the rain forest.

Killer w
hales ne

ar 

the boat.
 

Clear, sunny days in Alaska 
provide an almost unending 
view of the state’s 
breathtaking landscape.
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STAYCATIONS

VVVaaccaattiioonn oonn SSir Richard Branson’s private getaway where you can experience 
aaaa bbbbiiiitttt oooffff BBBBaaallii-iinnssppired heaven on eaartth. BY TIMOTHY STEVENS

The list of celebrities who are rumored to own a private island is impressive — Mel Gibson, Johnny 
Depp, Nicolas Cage, Julia Roberts, Robin Williams, Ted Turner — it goes on and on. But one island is 
unique in that you can invite yourself for a visit. Meet Necker Island in the British Virgin Islands, owned 
by Virgin über-entrepreneur Sir Richard Branson.
 Visitors have included Princess Diana, Harrison Ford, Mariah Carey, Eddie Murphy, Jimmy Carter, 
Desmond Tutu and Oprah Winfrey, who have returned with stories of the island’s inimitable virtues. 
Branson, who bought this private escape when he was a mere lad of 28, spent millions on turning the 
74 uninhabited acres into one of the world’s ultimate destinations. 





 First came a 10-bedroom Bali-
nese-style villa, the Great House, 
made of local stone and Brazilian 
hardwoods, with antiques, art 
pieces and fabrics, and bamboo 
furniture from Bali. However, a 
catastrophic fi re in August de-
stroyed the Great House which is in 
the process of reconstruction. 
 Th e Necker Island blog promises, 
“as for the Great House itself, much 
of the beautiful features of the for-
mer Great House will be incorpo-
rated into the new design to ensure 
it retains its authentic Balinese style 
with panoramic views of the Carib-
bean but will include a couple of 
new and innovative twists!”
 To make up for the temporary 
loss of the Great House, Sir Richard 
Branson’s private home Temple 
House and his 105-foot luxury 

catamaran Necker Belle have been 
opened to guests.
 Th e six Balinese-style houses, 
intended for a more private island 
experience, have recently been 
renovated and were not aff ected 
by the fi re.  
 Necker Island could accommo-
date groups as large as 28 people, 
served by a staff  of more than 60 
people; slightly smaller groups are 
appropriate during the renovation. 
 Th e reconstructed Great House 
will be equipped with a state-of-
the-art kitchen, from which resi-
dent chefs will prepare a multitude 
of famous dishes. Every great house 
has a great room, and while you 
wait here for your meal, you will be 
able strut your stuff  at the snooker 
table or the piano, or simply relax 
in any number of hammocks or 
chaises that surround you on the 

outdoor terrace. 
 Th e island is also stocked with a 
fi ne range of international wines, 
top-quality spirits, international 
beers and special house cham-
pagne. Because your stay is 
all-inclusive, guests are encouraged 
to help themselves to anything they 
want, at anytime. 
 You can walk the perimeter of 
the island along its private beaches 
in less than two hours. Th ere’s 
also a world-class collection of 
water-sport equipment, including 
sailboats, kayaks, kite surfers, surf-
boards and snorkeling gear. Take 
one of the speedboats for waterski-
ing and wakeboarding or simply 
sit in the middle of the ocean with 
a glass of bubbly and watch the 
sun go down. Scuba diving, bone 
fi shing and deep-sea fi shing are 
available upon request.  
 When it comes time to dry off , 
Necker Island boasts two fl oodlit 
tennis courts, complete with rac-
quets, balls and even a resident ten-
nis pro. Th ere’s also a world-class 
gymnasium with uninterrupted 
views of the Caribbean Sea. 
 Not surprisingly, Necker 
Island has a spa, the Bali Leha, a 
Balinese word meaning peace and 

relaxation. Guests enjoy a number 
of specialized, holistic treatments, 
including a four-handed mas-
sage delivered by two therapists 
simultaneously. Th e Bali Leha Spa 
is built into a cliff  and commands 
an expansive view of the ocean. 
 Meals are remarkable. A beauti-
ful wooden table carved into the 
shape of a crocodile is the most 
popular place for lunch. In the 
beach pool, there are fl oating 
sushi bars — canoes fi lled with ice 
and fl owers and fresh local fi shes. 
Peking duck rolls are available for 
meat-eaters. Wash them down with 
a splash of chilled sake. 
 Dinners can be formal and fes-
tive or casual but complete. White 
Night describes the evening’s dress 
code for a formal six-course meal 
that ends with a fi reworks display. 
Guests are also supplied with a 
selection of pirate costumes for a 
lighthearted Pirates of the Carib-
bean night in sync with the Calypso 
rhythms of an island band. Th e Bali 
Hai Beach Dinner is served on the 
beach under the glow of tiki torches 
and a bright tropical moon. 

Necker Island is available for 
a fi ve-fi gure sum per night, with 
a fi ve-night minimum stay. For 
reservations and complete informa-
tion, go to NeckerIsland.Virgin.
com or make reservations by calling 
877.577.8777. Arrivals: Virgin Gorda 
(VIJ) Expect a 10-minute boat ride 
to Necker; the island also receives 
guests by helicopter. 
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Keeping your Piper M-Class aircraft  
fl ying is critical to our success as 
an aircraft  manufacturer. We work 
very hard to create a world-class 
network of superb service facilities, 
backed by spare parts manufactur-
ing and expeditious distribution.
 Leading that eff ort is Vinnie 
Zarrella, our director of global 
customer support. Zarrella, who is 
well-known throughout the Piper 
support family, has more 25 years 
of maintenance experience, the 
past 10 years at Piper in increas-
ingly responsible roles. He is an 
experienced FAA Airframe and 
Powerplant certifi ed mechanic, 
with extensive experience on 
Beech and Cessna airplanes in ad-
dition to Piper. 
 It is his job to oversee Piper’s 
global network of 90 approved 

service locations, including 43 
facilities in 26 states and more than 
50 locations in the Americas. It’s a 
big job and one that is important 
to MMOPA members and, indeed, 
all of our customers.  
 While I like to talk about all 
our fi ne service providers, I’d like 
to single one out for the article 
today. We will be reporting on the 
activities of other Piper service 
providers in future columns.
 Working closely with Piper and 
providing excellent maintenance 
since our founding 75 years ago is 
Des Moines Flying Service at Des 
Moines International Airport. 
 Des Moines Flying Service 
(DMFS) works on more than 500 
Pipers every year. According to 
Don Jay, the vice president of op-
erations, it works on Pipers from 
throughout the upper Midwest.
 “We have a customer with a 
Meridian that comes out to our 
operation every year for us to do his 
maintenance,” Jay said.  “We have 
another customer, a doctor, who 
recently purchased a pre-owned 
Meridian and just got it painted 
through Des Moines Flying Service. 

 “I talked to that customer re-
cently, and he assured us, no doubt 
about it, he’s coming all the way to 
Iowa for us to do his maintenance. 
And I don’t say that in a bragging 
way; although I’m proud of it.  It 
speaks volumes for our crew,” said 
Jay, who began working on Piper 
products in 1973. 
 With more than $600,000 in 
parts inventory, DMFS is one of 
the largest stocking Piper dealers 
in the U.S. It has a highly experi-
enced staff , extensive parts knowl-
edge with research capability and 
hands-on service center support. 
It off ers prompt AOG service, 
next-day delivery and FBO/service 
center pricing. Th ose are all areas 
that Piper looks at closely to make 
sure our approved service centers 
are meeting your needs.
 As a Piper dealer, DMFS 
recently spent more than $600,000 
in facility upgrades for its service 
group. Its eight service technicians 
and three avionics specialists are 
expert Piper service providers, 
averaging more than 21 years 
of service with DMFS, working 
primarily on Piper airplanes.
 As DMFS Customer Service 
Manager Doug Nehls said, “We are 
totally dedicated to Piper. We are 
still working on some of the early 
models of the Pipers. We have 
several older Pipers we still main-
tain as well as all the PA-46 fl eet. 
Ninety-fi ve percent of our business 
is related to Piper maintenance.”
 According to Jay, “We do a great 
job understanding our custom-
ers and communicating with 
customers during the course of an 
event, getting to the end with no 
surprises. Another piece that is re-
ally signifi cant is that we oft en pick 
up and deliver airplanes and will go 
a considerable distance in doing so. 
In addition, we include complimen-
tary detailing. I do a fair amount of 
that myself. I like to fl y a customer’s 
airplane aft er a maintenance event. 
Th at represents something of a 
value to our customers as well.”
 Piper is committed to sup-
porting our dealers and approved 
service centers, and we expect all 
of them in turn to give MMOPA 
members and all our custom-
ers the fi nest customer support 
experience possible. And we won’t 
accept anything less. 
Lisa Giessert is the head of sales administra-
tion and customer support at Piper Aircraft, Inc.

PIPER SUPPORT 

KEEPING YOUR 
PIPER IN THE AIR
BY LISA GIESSERT
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FFor owners of business aircraft  
who fi nd themselves fl ying 
fewer hours per year than their 
aircraft  can reasonably support, 
an attractive option is oft en to 
contract with a Part 135 charter 
company to use the excess 
capacity of the aircraft  to sell 
fl ights to the public. Such an ar-
rangement can create a valuable 
revenue stream from charter 
customers in addition to the 
owner’s primary reason for the 

aircraft  —enhancement of the 
owner’s business through Part 
91 fl ights to meet with custom-
ers, solicit prospects, manage 
business operations, etc.  
However, incorporating Part 
135 use into an aircraft  structure 
may have surprising eff ects on 
the calculation of aircraft  tax de-
preciation. Th e IRS Chief Coun-
sel’s offi  ce on July 13, released 
a ruling (CCA 201228036) 
holding that the “primary” use 

of an aircraft  governs its depre-
ciation schedule. If the aircraft  
is primarily used for charter 
purposes, then the owner must 
use the slower depreciation 
method dictated for commercial 
air transport property, rather 
than the faster method allowed 
for non-commercial aircraft .

COMMERCIAL VS. NON-
COMMERCIAL AIRCRAFT 
DEPRECIATION SCHEDULES
Th e tax law establishes two 
diff erent depreciation classifi ca-
tions for aircraft  and aircraft  
equipment. Th e fi rst addresses 
“airplanes (airframes and 
engines), except those used in 
commercial or contract carrying 
of passengers or freight, and 
all helicopters (airframes and 
engines)” — a classifi cation that 

NEW CHANGES TO 
THE TAX CODE …
IRS rules on depreciation for mixed-use 
charter/part 91 aircraft 

BY JONATHAN LEVY

TAX TALK
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Now, more than ever, asset 
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P.O. Box 642 
Clovis, CA 93613

p  559.297.6490
800.297.6490
f  559.297.6499

thetrendgroup.com

Total Engine Awareness

typically applies to Part 91 aircraft ; and the 
second addresses “assets (except helicopters) 
used in commercial and contract carrying 
of passengers and freight by air” — typically 
charter or airline aircraft .  (Emphasis added. 
Under most circumstances, non-commercial, 
U.S.-based business aircraft  can be depreci-
ated over fi ve years, while the depreciation 
period for commercial aircraft  is seven years 
(noting, however, that some circumstances 
can extend these periods to six years and 12 
years, respectively).  
 Recently, this distinction between com-
mercial and non-commercial tax deprecia-
tion schedules has received more media 
attention because of President Obama’s 
much-discussed proposal to move all aircraft  
to the longer, commercial schedule. Th e 
future prospects for this proposal remain 
uncertain but, if it were adopted, it would 
render moot this Part 91/Part 135 deprecia-
tion distinction.
 Aircraft  owners, considering partial Part 
135 use but wary of the potential adverse 
depreciation consequences, may fi nd some 
comfort in the following analysis of the 
actual, economic cost of the move from fi ve-
year to seven-year depreciation. Th e follow-
ing analysis assumes an income tax rate of 35 
percent and a time-value-of-money interest 
rate of 5 percent. Using these assumptions, 
it is possible to determine the economic im-
pact of the depreciation change as a percent-
age of the aircraft  price by discounting future 
tax savings according to the assumed interest 
rate. Th is analysis compares the maximum 
percentage of aircraft  price that can be de-
preciated each year under the fi ve-year and 
seven-year schedules, uses the assumed tax 
rate to determine the maximum tax savings 
that could result from the depreciation, and 
then discounts to present value these future 
tax savings. For simplicity, an aircraft  cost of 

$1 million is assumed, although this amount 
does not alter the value of the fi ve- versus 
seven-year schedules, as measured as a per-
centage of aircraft  price. (One potential point 
of confusion on the chart on the next page is 
that, due to an accounting convention, the 
depreciation deductions for property are 
taken over a span of tax years equal to one 
plus the property’s life — for example, six 
years for a fi ve-year asset; eight years for a 
seven-year asset.)
 Th us, with an actual economic eff ect 
(based on the above assumptions) of about 

1.2 percent of the aircraft  value, the diff er-
ence between the seven- and fi ve-year sched-
ules should not generally dictate the decision 
whether to place the aircraft  on charter 
although it will be a relevant consideration.

PRIMARY USE GOVERNS
In its July 2012 Chief Counsel ruling, the IRS 
held that the primary use of the aircraft , de-
termined on a year-by-year basis, will govern 
the aircraft  depreciation schedule. Primary 
use is not swayed by the aircraft  owner’s 
thought process in deciding to acquire the 

The IRS Chief Counsel’s 
office on July 13, released 
a ruling (CCA 201228036) 
holding that the “primary” 
use of an aircraft governs 
its depreciation schedule. 
If the aircraft is primarily 
used for charter purposes, 
then the owner must use 
the slower depreciation 
method dictated for com-
mercial air transport prop-
erty, rather than the faster 
method allowed for non-
commercial aircraft.

TAX TALK



AIRCRAFT COST: $1,000,000

Year 7-Year 
Schedule

5-Year 
Schedule

7-Year 
Depreciation 

Tax Saved 
7-Years

5-Year 
Depreciation

Tax Saved 
5-Years

Present Value 
7-Years

Present Value 
5-Years

1 14% 20% $142,900 $50,015 $200,000 $70,000 $50,015 $70,000

2 24% 32% $244,900 $85,715 $320,000 $112,000 $81,633 $106,667

3 17% 19% $174,900 $61,215 $192,000 $67,200 $55,524 $60,952

4 12% 12% $124,900 $43,715 $115,200 $40,320 $37,763 $34,830

5 9% 12% $89,300 $31,255 $115,200 $40,320 $25,714 $33,171

6 9% 6% $89,200 $31,220 $57,600 $20,160 $24,462 $15,796

7 9% $89,300 $31,255   $23,323  

8 4%  $44,600 $15,610   $11,094  

Aggregate % Difference in Value 1.19%

aircraft . Rather, it simply counts the actual 
fl ights of the plane, disregarding, in many cas-
es, the owner’s motivation for ownership — to 
use the aircraft  for Part 91 fl ights in further-
ance of his or her business, with the Part 135 
fl ights being an incidental way of profi ting 
from the aircraft ’s excess capacity. No alloca-
tion of the aircraft  cost is made between Part 
91 and Part 135 use; the primary use governs 
entirely. An aircraft  used 51 percent for Part 
135 is subject to the same depreciation sched-
ule as one used 100 percent.
 Th e determination of primary use can be 
made in “any reasonable manner,” although 
the only methods the IRS Chief Counsel 
appears willing to consider are fl ight miles or 
fl ight hours during the year — two calcula-
tion methods that will almost invariably 
arrive at the same result.
 With depreciation schedule governed by 
primary use, it is possible for a single aircraft  
to alternate between schedules, year-aft er-
year, as its usage profi le fl uctuates around 
the 51 percent charter cut-off .  Th e tax rules 
for such fl uctuations create an insidious 
trap that, without proper handling, could 
signifi cantly extend the depreciable lives of 
changing-use aircraft .
 When property undergoes a change in use, 
resulting in a shift  from a shorter deprecia-
tion schedule to a longer one, the depreciation 
starting in the year of the change is determined 
as though the property had been subject to 
the longer depreciation schedule ever since 
the taxpayer fi rst placed it in business service. 
Simply stated, if a fi ve-year, Part 91 aircraft  is 
converted to seven-year, Part 135 use, the eff ect 
of that change will be that any remaining future 
depreciation will be recalculated and stretched 
out over an additional two years.
 However, when property changes from 
a longer schedule (such as seven-year) to a 
shorter one (such as fi ve), the default rule is 
to evaluate the un-depreciated basis of the 
property in the year of the change, and then 

depreciate this remaining basis from that 
point forward as if it was initially placed in 
service in the change year, under the new 
schedule. Th is, in eff ect, takes the remain-
ing basis of the aircraft  and “starts over” the 
depreciation on the shorter schedule. Th e 
following examples illustrate this trap:
 Example 1: An aircraft  is purchased and 
placed in service in Year 1 and is depreciated 
under the fi ve-year, Part 91 schedule up until 
Year 4, at which time it is transferred to the 
seven-year, Part 135 schedule. Th is results 
in a recalculation of depreciation, and the 
remainder of the aircraft  cost is depreciated 
according to the extended schedule, so that it 
becomes fully depreciated in Year 8 (exactly 
when it would have become fully depreci-
ated if it had initially been placed in service 
primarily under Part 135).  
 Example 2: For Years 1 through 5, the 
aircraft  is depreciated under the seven-year, 
Part 135 schedule. In Year 6, it is transferred 
to the fi ve-year, Part 91 schedule. Th e default 

rule would treat this as if the aircraft  were 
placed in service anew, under the fi ve-year 
schedule. As a result, the depreciation would 
occur over a total 10-year period: the 4 Part-
135 years, plus the depreciation life of the 
new fi ve-year asset.
 Fortunately, the tax law provides an elec-
tion to escape the time-extending feature of 
conversions of property from longer to short 
depreciation schedules. Th is election has the 
taxpayer ignore the change in use and con-
tinue to depreciate the property under the 
longer schedule, meaning that the taxpayer 
neither reaps a benefi t from the conversion 
in use, nor is punished through a longer 
recovery period.

CONCLUSION
Th e disparate rules governing deprecia-
tion of commercial versus non-commercial 
aircraft  should be a consideration weighed in 
any decision to place your aircraft  in charter 
use. Th e primary use in each year will govern 
the depreciation schedule, with no allocation 
made for a secondary type of use.  Although 
commercial aircraft  are depreciated more 
slowly, the true economic eff ect of the diff er-
ence will oft en not be so large as to change 
the commercial decision for the aircraft  
owner. Th is article is not intended as a com-
prehensive treatment of its subject matter, and 
there may be important other considerations 
that have not been raised.  Always seek out a 
qualifi ed adviser.

Advocate Consulting Legal Group, PLLC is a law firm whose 
practice is limited to serving the needs of aircraft owners 
and operators relating to issues of income tax, sales tax, 
federal aviation regulations and other related organizational 
and operational issues.  IRS Circular 230 Disclosure.  New 
IRS rules impose requirements concerning any written 
federal tax advice from attorneys. To ensure compliance with 
those rules, we inform you that any U.S. federal tax advice 
contained in this communication (including any attachments) 
is not intended or written to be used, and cannot be used, 
for the purpose of (i) avoiding penalties under federal tax 
laws, specifically including the Internal Revenue Code, or (ii) 
promoting, marketing or recommending to another party any 
transaction or matter addressed herein.
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TAX TALK

With the depreciation 
schedule governed by 
primary use, it is possible 
for a single aircraft to 
fluctuate between sched-
ules, year-after-year, as its 
usage profile fluctuates 
around to 51 percent char-
ter cut-off. The tax rules for 
such fluctuations create 
an insidious trap that, 
without proper handling, 
could significantly extend 
the depreciable lives of 
changing-use aircraft.
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