
the unequal distribution of facilities, the enroute
charts use different scales for chart depiction. Most
of the scales used for the US are 1” = 10 NM,
although a few of the charts use the scale of 1” =
20 NM. But, let’s not get too academic. The real
reason for mentioning scale is a reminder that
when “eyeballing” distances on charts, an inch
may represent five minutes on one chart and two
and a half minutes on another chart. This can be
developed into a “rule of thumbnail:”

Assuming your aircraft flies 300 knots, each
nautical mile goes by in .2 minutes. This means
that a “thumbnail” measurement on the 20
NM scale chart takes 3 minutes; on the 15 NM
scale, a “thumbnail” takes 2 minutes; on the
10 NM scale, a “thumbnail” takes 1.5
minutes. Even though the distances are printed
on the charts, there are many times when it is
nice to know quickly how far an airport is off an
airway, or your time to an intersection.

Chart Layout
A large 81/2” x 11” foldout
page in the front of each
enroute chart book
shows the layout of the
low altitude enroute
charts. An excerpt of
this illustration is
also on the front
panel of each
enroute chart.
The chart
outlines
shown
by
heavy
lines indicate the
geographical location of
the chart.

The shaded areas found on the front panel are
used to depict the locations where area charts are
provided.  Because of some of the “hot spots”
mentioned earlier, it is necessary to provide area
charts with a larger scale to show more detail with
less clutter in some of the major terminal areas.
There are 18 area charts in the US for these “hot
spots,” using the scale of 7.5 NM to the inch on
most charts.

Area charts are considered enroute charts and
therefore are located with the enroute charts in
your shipment. When you receive an Airway
Manual service, however, we recommend that
each area chart be removed from the enroute
chart location and filed with the appropriate city.

This keeps the area chart near the approach
charts, SIDs and STARs and provides a better
terminal package when operating to or from 
large airports.

Revision Cycle
If you owned your own VORTAC station and found
when tuning to its frequency that you were
receiving interference from a neighboring
VORTAC, your first reaction would be to change
your neighbor’s VORTAC frequency (or your own),
effective tomorrow. However, that wouldn’t 
allow enough time to distribute the new 
VORTAC frequency to all users of the national
airspace system.

To solve this type of problem, the International
Civil Aviation Organization (ICAO) member
nations have agreed that at least 42 days of
advance notice will be given when major
aeronautical changes are made. Not only is the
advance notice required, the effective date 
must fall on “day 1” of a 28-day cycle. 

Most of the 184 ICAO nations have agreed to
this same cycle. Changes to the
enroute charts are effective 0901Z on

“day 1,” which always falls on a
Thursday.

The high and low altitude enroute charts in
the United States and Canada are revised 

using every other 28-day cycle. During some
cycles there are no changes to the enroute

charts; but even if no changes are made to an
enroute chart, it is reprinted and distributed every
two to three cycles.

Enroute Text Pages
Before looking at the enroute chart symbols, let’s
look at some of those “front” pages at the
beginning of the enroute manual. Each text page
has a name centered at the top indicating the
section to which it belongs.  These names match
the tab pages, which are used as dividers. In
addition to the section name, a page number is
found in the upper left or right corner. If the page
number is “US-8,” for example, that page would
be found only in the United States Airway Manual.
If the page number is not prefixed with letters,
then that page is an international page and is
included with all Airway Manual subscriptions.

When studying the legend pages and chart
symbols, it helps if you understand that they are
international in nature and description. This
technique allows US pilots to use international
charts and non-US pilots to use US charts without

The Chart Clinic – First in a Series

W hen you think of IFR charts, approach
procedures, MEAs, MOCAs and the
myriad of other associated acronyms,

you hardly think of the type of reading material
you would snuggle up with near a fireplace on a
cold, winter evening.  No one would confuse “Fate
is the Hunter,” “Overflight,” or “Bombs Away,”
with the legend pages of the Airway Manual!

This series of articles is written so that pilots can get
the most value from their Jeppesen Airway
Manuals.™ Most of the charts and symbols are very
familiar, because you use them on every trip. Other
pages are read less often than the telephone book.

When using an IFR service, all materials can be
lumped into one of two categories—enroute or
terminal. The enroute operations use low altitude
enroute charts, high altitude enroute charts, area
charts, or RNAV/GPS enroute charts. Terminal
operations normally use approach charts, standard
instrument departures (SIDs) (soon to be called
departure procedures (DPs), and standard
terminal arrival routes (STARs). The opening
subject of this series will be enroute charts.

Enroute Charts
The first enroute charts used by most pilots are the
low altitude enroute charts which portray the
Victor airways.  These low altitude airways are used
in the airspace between the minimum usable IFR
altitude up to 17,999’ MSL. The high altitude
enroute charts display the Jet airways, which begin
at 18,000’ MSL and proceed up through FL 450.

To cover the entire United States with low altitude
enroute charts, there are 52 charts, even though a
subscriber to the full US coverage doesn’t get
every one of the 52 charts. These charts are
labeled at US(LO)1/2 through US(LO)51/52. It
would be simple to design a chart series to cover
the entire United States if our population were
distributed equally throughout all the
geographical coverages.  Unfortunately, certain
“hot spots,” such as New York City, Miami, Dallas,
and Los Angeles, attract large masses of people.
These centers also require large masses of VORs
and airways, condensed in small areas.  Because of
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learning new symbols or abbreviations. For
example, the letters “CTR” are used to indicate a
control zone rather than the Letters “CZ” which
seem to make more sense. The letters “CTR” are
the official ICAO abbreviation for control zone.

Other pages found in the front of the enroute
chart binder include:
• Air Defense Identification Zones
• Florida Keys Free Area
• In Flight Weather Advisory Reference Locations
• Stratification of United States Airspace System
• High Density Traffic Airports
• Preferred IFR Routes
• Tower Enroute Control (TEC) City Pairs

The list above is a reminder to refer to those pages
occasionally. This will help you keep current on
some of the seemingly “trivia” items that have
been forgotten since ground school days.

Another important section is the “Chart
NOTAMs.” The Chart NOTAMs are included
behind their own tab. These pages are revised and
reissued every two weeks. Pertinent NOTAMs
(longer than the daily NOTAMs) in the national
airspace system are included in the revision notice
pages. The NOTAMs listed in the enroute section
are appropriate to the enroute charts and are
listed by the chart on which they are found.
Notices of facility shutdowns, changes of
frequency, and temporarily unusable navaids are
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included in the revision notice. Changes to these
pages are indicated with a large arrow on the left
side of the NOTAM information. These pages
should be reviewed before every flight.

Even though the legend pages aren’t recreational
reading, we recommend that you spend a few
hours on the next layover reading those 
“enroute” pages.
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On most enroute charts, there are one or more
shaded areas on the front panel that represent
areas covered by area charts.  With the redraw of
the low altitude enroute charts in 1997 using
better scales, many of the area charts are no longer
needed. The location of each area chart is
identified by the name of the area chart plus the
small city dot.

One of the most useful pieces of information on
each of the charts is the information included
below the front map layout under the title
“CHANGES.”  Each time a change is made to an
enroute chart, the chart is revised, and the change
that caused the revision is listed on the front panel
of the chart. As an example, in the illustration
shown below, the Big Fork, Minnesota NDB was
commissioned.  Also the Suzli, Minn NCRP (non-
compulsory reporting point) has been designated
on US(LO) chart 25.  To help locate the effected
change, the radial from the reference facility (in
this case the 046° radial from the Duluth, Minn
VOR) is included.

Chart Validity
Pilots trained in the United States know that low
altitude airways are good up to, but not including
18,000 feet.  They also know that all airspace at
14,500 feet and above is controlled – but what if
you are going to fly in South America, in Africa,
over Australia?  Well, you get the idea.

That is why there is a paragraph just below the
chart layout diagram.  In that paragraph, there is
an explanation of the airspace and airway limits 

for the chart.  In the United States,
the explanation is quite simple,
but in many areas, the enroute
chart covers many countries
which all seem to have different
limits to their airways and
airspace. So this paragraph can
be very important.

Time Zones
You will note that the time
zone boundaries are not
located on the internal
portion of each enroute
chart, but are found on
the front panel. The
boundary between time
zones is represented by
a series of letter “T’s.”
With the change to
daylight savings time
in the spring and back

every fall, charts include the conversion to
Coordinated Universal Time (UTC) for both
daylight savings time and standard time within
each time zone.  This conversion factor can be
found toward the top of the Index of Charts on the
front panel of each enroute chart.

City Location Guide
Below the list of changes is a City Location Guide
to help you find cities much easier. There is a
miniature chart layout with the identifier of each
panel on the face of the enroute chart as well as a
list of all the cities on the chart which have an IFR
airport. Some of the cities have more than one
airport. As an example, Minneapolis, which has 
five IFR airports, can be found on panel 2D.

Cruising Altitudes
A reminder showing the appropriate cruising
altitudes for VFR and IFR is included in schematic
form at the bottom of the front panel.  FAR 91.179
says that the east-west hemispheric rules apply 
only for operations in non-controlled airspace.
Therefore, the odd or even thousand-foot altitudes
do not apply within controlled airspace since ATC
assigns the appropriate altitude for IFR operations.
Remember, that degrees 360 through 179, and
180 through 359, apply to the magnetic course
and not to the magnetic heading.  This is true in 
the United States but varies occasionally for
international operations.

The Chart Clinic – Second in a Series

T his series of articles is designed for
instrument pilots who want to get the
maximum value from their Jeppesen charts.

In last month’s article, we covered those seemingly
“millions” of chart symbols. This month we’ll take
a tour of enroute charts.

The portion of the Jeppesen Enroute Chart most
often overlooked is the front panel. It contains
some helpful information, plus other data that 
can be critical to flight.

At the top of each chart are two numbers that
show the title. Each number has an arrow directing
the pilot to turn to the desired geographical area.
Immediately below each chart number is the scale
of the charts.

As mentioned previously, most nations have
agreed to the ICAO 28-day cycle (or every other
28-day cycle for the US and Canada).  As shown
below in the illustrated enroute chart panel, the
effective date of this chart is 6 November 1997.
This date represents “day 1” of the cycle.  More
specifically, the chart is effective at 0901 Zulu.

Within the Neatline
The enroute chart outline, enclosed 
within the solid 
line, includes a
wealth of informa-
tion when examined
closely.  Note the
solid lines in the
middle of the illus-
trated enroute chart
show that the chart 
“in your hand” is the
US(LO)25 and 26.

A number of cities are
included on the chart with
a dot located near the 
city. These dots represent
city locations and are for
orientation purposes. These
also are the names used on
the index panels on the back
side of the chart.
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to 2345 on Sundays. During the other times, it is
Class G airspace.

This article concludes the discussion of the 
enroute text pages and the front and back 
panel information on the enroute charts. In 
the next article, the inside of the chart will 
be explored.
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Zig-dex
It sounds like a fancy marketing term (it is) — but
it really works!  The marketing term for the zigzag
index located on the back panel of each low
altitude enroute chart is “Zig-dex”. To use the 
Zig-dex, simply place the thumb of either the right
or left hand on the name at the top of the back
panel and slide the thumb to the inside of the
chart.  This will open the chart to the desired area.

To further coordinate the Zig-dex names, refer to
the geographical coverage in the first illustration in
this article.  The names that are shown are the
same names that appear at the top of each Zig-dex
panel. For example, on the front panel of
US(LO)26, Watertown, Minneapolis, and Eau Claire
are shown with dots.  These are the same names at
the top of the back panel.

Also, notice the panel numbers next to the city
names at the top of the Zig-dex.  These are used as
reference numbers for the City Location Guide.  For
example, use your left thumb and press the panel
labeled “2 Minneapolis” and slide your thumb
inside and now you should be able to see
Minneapolis in the lower right corner which is
panel 2D.  (If you actually have the US(LO)25/26,
try it.  It really works!!)

Airspace Restricted Areas
Normally, all of the information concerning special
use airspace (SUA) areas are found on the face of
the enroute chart near the respective area.  In
cases where chart congestion limits the amount of
room, special use airspace and their limits are listed
on the bottom of the front panel just above the
cruising altitude symbol, or at the top of the back
panel.  Additionally, all part-time terminal airspace
is included on the chart panel.  For example, the
Class E terminal airspace around Bemidji-Beltrami
County Airport is effective from 0445 to 2345 local
times on Mondays through Saturdays, and 0800 



great circle route — the shortest distance between
two points on our curved earth.

Once you have selected the correct chart,
how do you locate your position fix or destination
airport? Latitude and longitude lines and their
values are shown throughout the chart. In the
chart illustration, just to the northwest of the
Lincoln VOR, is the intersection of 41° north
latitude and 97° west longitude. The coordinate
values are shown adjacent to the latitude and
longitude lines.  This makes it relatively easy to find
locations on the chart, such as the Wahoo,
Nebraska Airport at N41°14.4’ W96°35.7’.

More examples of border information
showing “off-the-chart” facilities are also on the
chart illustration.  On the top and right edges
outside the neatline, the next VORs used on the
airways are Columbus and Omaha. When an
intersection is the next enroute fix beyond the
chart edge, the intersection name and the distance
to that intersection are indicated just inside the
neatline.  This can be seen just above the Lincoln
VOR on V-6-8 at the right of the chart. The Grett
Intersection is 23 miles beyond Yutan Intersection
on V-6-8.

The Panny Intersection just southeast of the
Lincoln VORTAC is formed by the 137° radial from
Lincoln and the 219° radial from the Omaha (OVR)
VORTAC that is just outside the chart border.
When this situation occurs, the three-letter ident
from the navaid off the chart will be included plus
its frequency and the radial forming the
intersection.

Navigation Aids
VOR, VORTAC, NDB, ILS and LF — these

terms are bantered around frequently by pilots.  
I have even heard it said that pilots learn their
language very well so they cannot be understood
by the “lesser” of their peers.

Every VOR facility has a compass rose
surrounding the location of the VOR.  A single line
extends from the 360° radial to indicate magnetic
north.  The small tick at the end of the line is used
to measure angles with the PV-5 plotter.  A box
immediately adjacent to the VOR compass rose
gives the name, frequency, three-letter identifier
and Morse code identifier for the VOR and its 
class. This information is shown in
the example for the Drummond
VOR.  The shadow area on the
right and bottom of the box
denotes that the Drummond
VOR is part of the enroute
structure.

There are two ways of
determining if a VOR has
DME capability. A VORTAC
station that provides DME
information is indicated by both a scalloped circle
inside the compass rose and a small letter “D” to
the left of the VORTAC frequency.  For example,
the Bozeman VORTAC in the illustration shows
both symbols.

Reporting Points
The Bozeman VOR is a compulsory reporting

point, as indicated by the solid triangle in the
center of the compass rose.  In the past, and on
international charts, an open triangle in the center
of a VOR shows that it is a noncompulsory reporting
point.  By looking at the actual enroute charts for
the United States, you will see that all the
noncompulsory triangles are missing from the
center of the VOR symbols.  Why?  All navaids,
when used for overflights on either airways or
direct flights, are potentially reporting points.  The
navaids are mostly noncompulsory reporting
points so there is no need to add the triangle
symbol in the middle of each VOR symbol.

Over the years, the FAA has reduced the
number of compulsory reporting points because of
the large increase in radar capability and coverage.
There are only a handful of compulsory reporting
points remaining in areas where radar coverage is
minimal.  As an example of the decrease in
compulsory reporting points, there is only one
compulsory intersection on US(LO)7 that covers
the less populated areas of Montana and northern
Wyoming and Idaho.

The Chart Clinic – Third in a Series

Flying off the edge of an enroute chart is not
quite as hazardous as flying off the edge of a
flat earth, but if the chart border data is not

utilized, it could be as disconcerting.  Running out
of chart seems to happen at the most inopportune
time, but the changes can be made easily if the
border information is used.

When approaching the edge of a chart, there
is a way to tell which adjoining chart to use — the
shaded blue line about two inches from the top 
of the chart (see illustration below) indicates that
US(LO)18 is the next chart to the north and west.

If the chart and map makers had been
allowed input, the earth would not have been a
sphere — it would have been a cube.  Trying to
project a curved surface onto a flat piece of paper
is like fitting a round peg into a square hole. To
solve this problem, Jeppesen has selected the
Lambert Conformal Conic Projection for most
enroute charts, as indicated in the upper right 
or left corner of each chart. The reason for
mentioning projection? You can draw a straight
line between two points on a chart to represent a
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enroute charts will also depict all the localizers to
indicate their availability. The localizers that per-
form an enroute function will be included with
their frequencies, and the ones depicted to show
localizer availability will be shown without their fre-
quencies.

In the next article, we will talk about all the
communication information found on the face of
the chart as well as the front panel.

Note the number “9” on the navaid facility
box for Bozeman. This indicates additional
information somewhere on the same enroute chart
panel.  On the chart, a note on the top half of the
panel states there is a crossing altitude for V-86 and
V-365 that is formed by the Bozeman VOR.  In
Canada, there are no crossing altitudes that are
separately stated because the MEA of the next
airway segment always indicates the crossing
altitude at a VOR or intersection.

Terminal VORs and VORTACs are normally
used only in the terminal area for approaches and
usually have a range not more than 25 NM.  In the

illustration, the letter “T” just to the left of the
VOR frequency of 109.4 MHZ shows that the

Buffalo VOR is a terminal VOR.  The terminal
VOR name, frequency and three-letter
identifier are not enclosed in a box that
indicates it is not part of an airway.  Most
terminal VORs are for IFR use, but the

letters “VFR only” enclosed in parentheses indicate
that Buffalo can only be used for VFR navigation.

Other Navaids
Pure TACANs do not have compass roses

since the azimuth cannot be used by most civilian
pilots.  When the TACAN channel is compatible
with the civilian VHF frequencies, the VHF
frequency will be placed below the TACAN name in
parentheses.  For example, the Malstrom TACAN

can be used for DME information by
tuning to 115.8 MHZ.  The code “TAC-
105” is used solely by military

navigation receivers to tune TACAN channel
numbers.

A series of dots forming three concentric
circles show the location of non-directional radio
beacons (NDBs). The NDBs are normally presented
in a green color on enroute charts and each has a

magnetic north tick mark above
the facility the same as VORs. The
Hauser NDB transmits on 386

kHz and has an identifier of HAU.
The Morse code identifier for each NDB is
included.

Localizers are currently included only when
they are used to form an enroute intersection. In

the illustration, the Butte, Montana localizer
transmits on 110.9 MHZ

and has an ident of IBEY.
It is used to form the

Ketch Intersection.  Since the Butte localizer
is a LOC-DME facility, the formation of

Ketch is also made by the 30 DME
from the localizer DME.

Beginning in June, the Jeppesen
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the state postal code letters “MT.” Well, let me 
ask you this: What are the two-letter identifiers 
for Germany, Switzerland, Spain, and the
Netherlands? They happen to be DE, CH, ES, and
NL. Our two-letter postal codes may be known by
pilots from the United States, but they are not
necessarily known by pilots from other nations 
that fly to the United States. We use the longer
abbreviations as a way to make them more
meaningful rather than trying to remember the
names for MT, MI, MA, MS, MN, etc.

Under the entry for Great Falls, note that the words
Great Falls, App(R)/Dep(R), Twr, and Gnd are in
bold. When the words and letters are in bold type,
this indicates the names to be used in voice
communications. For example, a call to approach
control would be “Great Falls Approach,” not
“Great Falls International Approach” because the
word Int’l is not in bold. At Hailey, Idaho, it is easy
to see that a call to the tower would be “Hailey
Tower” and not “Friedman Memorial Tower.”

The capital letter “R” in parentheses after the
letters “App” at Great Falls indicates that radar is

available for the approach controllers at Great Falls.
Keep in mind that the lack of the letter “R” does
not necessarily mean that radar is not available. 
It is always a good idea to ask when first contacting
Approach Control. The communications informa-
tion included on the Comm Tabs includes the
frequencies and call names for approach and
departure control, tower, and ground control as
well as radar capability (when known).

Some airports are just complicated! As an example,
the Approach Control sectorization for Salt Lake
City, Utah has divisions broken up by radials,
runways, Class B airspace, altitudes, and latitudes.
It doesn’t get much more difficult to figure out
which frequency to use to initiate a call to Salt Lake
City Approach. (Actually just file IFR to Salt Lake
and the center will hand you off with the right
frequency.) But, if you are VFR to Salt Lake and
need an IFR clearance to get into the airport, or if
you just want to contact the right frequency when
landing VFR, all the sectorization warrants a little
study beforehand.

With the Comm Tabs, it is just as important to
know what is not included as what is included.
Because more information is now included on the
“face” of the charts, it is not necessary to duplicate
the information on the Comm Tabs. As an
example, ATIS is now included with the airport and
is not in the Comm tabs. Other information now
on the face of the chart but not in the Comm Tab
listing includes LAA, CTAF, Flight Service Stations,
and ASOS and AWOS. Clearance delivery
frequencies are included only on the IFR airport
diagram charts.

Communications – 
On the Face of the Chart
All Flight Service Station (FSS) frequencies are
shown on the face of the chart near the location of
their antennae. This can be just above the navaid
frequency box, above the airports where the
remote sites might be located, or at remote sites
indicated by a small dot enclosed by a small circle.
Since the first two digits of all Flight Service Station
frequencies are “12” these two numbers do not
appear with the FSS frequencies. One of the
original FSS frequencies, 122.1 MHz, has almost
disappeared. In the first comm receivers, there 
was a limited number of VHF transmit frequencies
and 122.1 was one of them. Most Flight Service
Stations were able to receive on that frequency 
and transmit back on the VOR. Today, however,
most stations have the capability to transmit and
receive on the same frequency, such as 122.2 MHz
and 123.6 MHz.

The Chart Clinic – Fourth in a Series

If you want to start a good discussion – maybe
even a good argument – in a room full of
instructors, just ask the question, “If you had to

lose all your nav or all your comm equipment,
which would you rather be without?” If you ask
this question to pilots who always fly at large
airports, they might say “take away my 
nav but let me talk to the controller to keep me
away from traffic.” If you ask a pilots who fly in
remote areas, they might respond with, “who
needs controllers as long as I can navigate?”

Now ask the same question about the function of
an enroute chart. Is it for navigation, or is it for
communication? And then the next question,
“What about the guys who design the charts?
What do they think is more important – nav or
comm?” One thing we learned at Jeppesen after
we published the new low altitude enroute chart
series was that pilots have a lot more use for the
communications on the enroute charts than we
first believed. The good news is that the
communications tabulations on the front panels of
the low altitude charts are coming back.

Sometimes, we would like to have you on the
receiving end of the “Jeppesen Listens” response
cards. You would get an earful! We hear you – 
and this time you were shouting, not just talking.

Communications Tabulations
For discussion purposes, a section of the new
“Comm Tabs” from US(LO) 7/8 is illustrated. The
first entry for Great Falls, Mont shows “p8B” to the
right of the city name. These characters indicate
that the Great Falls airport can be found on panel
8 of the chart in quadrant B. Each panel is labeled
at the top of the “Zigdex.” Each panel is included
on the chart between the “outside” folds. These
are the folds that are naturally on the left and right
when you open to only one section of the chart.
When the chart is opened this way, there are four
sections labeled A, B, C, and D. This indexing
system on the Comm Tabs negates the need for
the “City Location Guide” which will disappear.

You might wonder why the letters “MONT”
represent the abbreviation for Montana instead of
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GREAT FALLS, MONT p8B
Great Falls Int’l App(R)/Dep(R) 119.3. Twr

118.7. Gnd 121.7.
HAILEY, IDAHO p2A

Friedman Meml Hailey *Twr 125.6. Gnd
121.7.

HELENA, MONT p8C
Helena Regl *App/*Dep 119.5. *Twr 118.3.

Gnd 121.9.
IDAHO FALLS, IDAHO p2B

Fanning Idaho Falls *Twr 118.5. Gnd 121.7.
JEROME, IDAHO p2C

Jerome Co Twin Falls *App/*Dep 126.7.
LAUREL, MONT p9C

Laurel Mun Billings App(R)/Dep(R) 120.5.
LEWISTON, IDAHO p6D

Lewiston - Nez Perce Co Lewiston *Twr
119.4. Gnd 121.9.

MISSOULA, MONT p7D
Missoula Int’l Spokane *App(R)/*Dep(R)

124.9. Missoula *Twr 118.4. Gnd 121.9.
MOUNTAIN HOME, IDAHO p1B/1D

Mountain Home AFB App(R)/Dep(R) 124.8.
Twr 133.85. Gnd 120.5.

Mountain Home Mun App(R)/Dep(R) 124.8.
NAMPA, IDAHO p1B

Nampa Mun Boise App(R)/Dep(R) 119.6.
OGDEN, UTAH p2D
Ogden-Hinckley Salt Lake City App(R)/Dep(R)

121.1. *Twr 118.7. Gnd 121.7.
POCATELLO, IDAHO p2D

Pocatello Regl *Twr 119.1. Gnd 121.9.
SALT LAKE CITY, UTAH p3C

Salt Lake City Intl App(R)/Dep(R) (N of 41°N
below 8000' 121.1) (105°-249° Rwy 16L Rwy
16R Rwy 17 124.3) (297°-005° N of 41°N
8000' 124.9) (341°-104° 135.5) (250°-340°
125.7 126.25) (105°-249° Rwy 34L Rwy 34R
Rwy 35 128.1). Class B (N of 41°N 121.1) (S
of 41°N 120.9). Twr (Rwy 17-35 and Rwy 14-
32 118.3) (Rwy16L-34R 119.05) (Rwy 16R -
34L 132.65). Gnd 121.65.
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when the tower is closed during night time hours.
Great Falls FSS can be contacted on 122.55 MHz.

There are many more communication frequencies
on the face of the chart. We will continue our
discussion next month with more of the “comms.”

Most of the FSS frequencies are on or near airports
rather than VORs, so we’ll look at three different
airports to see how to find FSS frequencies. We’ll first
look at Bozeman, an airport that formerly had a
Flight Service Station but is now served by Great
Falls FSS about 100 miles away. Available frequencies
are now “stacked” above the airport information in
the following sequence (when available): ATIS,
ASOS, AWOS-3, RCO, LAA, and
CTAF. At Bozeman, the current
weather can be received by
listening to the ASOS
frequency of 135.42.

If you want to talk to the FSS near Bozeman, you
can call Great Falls Flight Service on 122.5 MHz.
This is important for opening and closing VFR flight
plans as well as closing IFR flight plans. After Salt
Lake Center has cleared you for the approach and
you are ready to cancel IFR and your flight plan,
Great Falls will take care of you on 122.5.
Remember, since Great Falls has many VHF
frequencies, you need to inform them you are
listening on 122.5. For example, you would call
“Great Falls Radio, Baron 7928R listening 122.5”

Beginning with the June enroute chart revisions,
the CTAF (Common Traffic Advisory Frequency)
will also be included with each airport. At
Bozeman, the CTAF is 122.7 MHz.

When operating at airports that have only a Flight
Service Station and no tower, the FSS should be
contacted on 123.6 MHz – but this is rare! The
service provided by FSS called LAA (Local Airport
Advisory) is disappearing into history as Flight
Service Stations are consolidating. The remaining
Flight Service Stations are mostly located at airports
with towers, so LAA is rarely available. When it is
there, the letters LAA will be shown above the
airport name with the frequency of 123.6 MHz.

At Butte, Montana, a remote site for the Cedar City
Flight Watch is located near the airport. This is
indicated by Cedar City WX – *2.0. The asterisk in
front of the frequency indicates that Flight Watch is

available only on a part time
basis. The Great Falls FSS has
remote communications at

Butte on the frequencies of 122.0,
122.4, and 122.65 MHz.

At Helena, ATIS is available on
120.4 MHz but is only part
time, which again is shown
by the asterisk. Since the
tower at Helena is part time, the
CTAF frequency of 118.3 MHz (which is the same
as the day time tower frequency) is to be used
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discrete frequencies assigned to Great Falls FSS.
Most likely, when using this frequency, you would
not be on a party line. When calling Great Falls,
telling them which frequency you are using is
important because they don’t always have all their
transmitting frequencies turned on. They monitor
all their frequencies so they can hear you, but if you
don’t tell them what frequency you are using, they
may not know on what frequency to call you back.
What is the use for the name “MILLER PEAK” at the
remote site? It has no operational use from a pilot
standpoint, but is there for reference when
coordinating the FSS frequencies with the RCO
when revisions are made by the FAA.

There are also a number of remote sites for the
Flight Watch capability. There is a
Flight Watch remote site near
Missoula called UNIVERSITY
MTN. At University Mountain, you can call Cedar
City Flight Watch on 122.0 MHz.

Center Frequencies
When handed off to an Air Route Traffic Control
Center (ARTCC), the previous controller will assign
the new frequency. However, sometimes you are
unable to contact the Center before you are
already beyond the previous Center’s frequency
range. In this case, the Center frequencies on the
face of the chart can be very helpful. In the
illustration, the Salt Lake City Center has sector
frequencies of 133.4 and 132.4 MHz. These Center
frequency boxes can be used for finding the
nearest frequency within the aircraft range. They
also can be used for making initial contact with the
Center for “pop up” clearances. The exact location
for the Center transmitter is usually not known. The
frequency boxes are placed as close as possible to
the known location to ensure you are in the
general area when you have lost contact with the
previous Center, or when you call as a “pop up.”

To be consistent on an international basis, the
ARTCC boundaries are now depicted the same as
equivalent functions around the world. The ARTCC
boundaries are shown with a thin line with ticks

alternating on both sides of the exact ARTCC
boundary. In locations outside the United States,
Flight Information Regions (FIRs) and Upper
Information Regions (UIRs) are essentially the same
as U.S. Centers.

With the Center boundaries, the names and identifiers
of the Centers with the letters ARTCC are shown.

An interesting issue on the Center names and
frequencies is that the letters “ARTCC” are included
at the top of the Center frequency box and with
the Center boundary information. But — ARTCC is
not what you call “Center.” When calling Seattle
ARTCC on 120.05 MHz, you would call “Seattle
Center, Navaho 527J, . . . “ The proper name is
learned in ground school and you have used it ever
since. But what is the logic? In Europe and other
areas, the names of the various control agencies
change so much from country to country that the
name used in the airplane call is included within
the box. As an example, you would call London
Control for the equivalent to the U.S. Center facility
so the full name “London Control” is included in
the frequency box. International standardization
still has a long way to go.

On many charts for areas outside the United States,
the frequency boxes are made with a number of
small telephone symbols. Additionally, the
boundaries of communications areas are depicted
with small telephone symbols that indicate air-to-
ground communications can be found on the front
communications panel.

Airport Information
Note that the name for the Mc Call, Idaho, is
printed in blue type and uses all capital letters, and
the Council airport is printed in green ink and uses
upper and lowercase letters. This system provides
an easy way to determine if an instrument
approach procedure is available at that airport.
When the airport name is in all capital letters, the
airport has some type of approved standard
instrument approach procedure. Non-IFR airports
are printed in upper and lowercase letters. The blue
and green colors are added to the new U.S. low
altitude charts, but are not differentiated this way
on international charts.

On the “top of the stack” of the airport
information, the city name is shown. Sometimes
this is called the “location name” because the
name may not always be a city. Below the city
name, the airport name is shown when different,
which is most of the time. There are additional
pieces of information as well. First is the four-letter
identifier, if the identifier is made up of all letters
and no numbers. If there are numbers in the

The Chart Clinic – Fifth in a Series

Probably the most commonly used — and the
most taken for granted — IFR capabilities
are the FAA-established communication

networks. As long as you can talk with somebody,
you can get just about any request that you want.
But take those communications away, as in a
communication failure, and you feel blindfolded.

Most communication facilities are shown either on
the face of the Jeppesen chart or on the front
panel. If you want to listen to the “party line”
while enroute, set your comm frequency to
122.2 MHz. Since every flight service station has
122.2 as a standard, you will almost always be
listening to some communication with an FSS.
Unfortunately, you will also hear many people
“walking over” someone else on the 122.2. If
you need to talk to an FSS, you might prefer to
use a more discrete frequency.

Since 122.2 MHz is so commonly used, the FAA
began giving 50 kHz spacing to most flight service
stations in the mid 1970s. Such frequencies as
123.65, 122.75 and 122.05 are almost like having a
discrete frequency to the flight service station. The
FAA does not assign the same frequency to nearby
flight service stations. This is particularly helpful
when flying at high altitudes, since you can  call
flight service stations on a less congested frequency.

These frequencies, can be located on your charts
above the airports where there are transmitting
and receiving antennae. In some areas, the FAA
also has placed remote sites called RCOs (Remote
Communication Outlets) to facilitate a broader
availability of communications capability. Near
Missoula, Montana, there are two different types
of RCOs.

The exact locations of the remote sites are shown
as a small dot with a circle around them. The
MILLER PEAK remote site name is included within a
rectangle. When near the Miller Peak remote site,

you can call Great Falls FSS on 122.45 MHz. So
what words should you use when calling at the

remote site? Your call would be “Great
Falls Radio, Baron 1709M, listening on
122.45.” This frequency is one of the
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ski area). The Hailey NDB forms Victor 101 and 484
so is depicted using a navaid facility box. Hailey
also has a DME, so the DME channel of 25 and the
civilian frequency of 108.8 MHz are included below
the NDB facility box. It is relatively common to
have a DME located at an NDB in many places
around the world.

In the next issue, we will further explore the
designation of airways, MEAs, MOCAs, etc.

identifier, then only the three-alphanumeric
identifier is shown.

The airport identifiers were added on the enroute
charts so that it would be easy to have the
identifier handy for entering into GPS panel-
mounted and hand-held receivers that have
airborne databases. The U.S. and Canada airport
identifiers include three-letter, three-
alphanumeric, and four-alphanumeric identifiers.
Outside the U.S. and Canada, airports have four
letters, because the International Civil Aviation
Organization (ICAO) has a standard of four letters
for all airport identifiers. The identifiers in GPS

databases work consistently for entering
three or four characters

within one receiver,
but there are no

standards from one
receiver to the next. The FAA and Canada are
working on a solution so that you can always know
exactly what identifier to enter for an airport. The
identifiers for FMSs almost always use the four-
letter ICAO identifier for accessing airports.

To the right of the airport identifier is the elevation
for each airport, followed by the length of the
longest runway rounded to the nearest 100 feet,
using 70 feet or higher as the rounding value.

The Council, Idaho, airport is named Council
Municipal Airport. The letters

following the small dash
before the letters “Mun” show

the abbreviation for a municipal airport. The council
airport has a three-alphanumeric identifier of U82. 

NDB Navaids
At Mc Call, Idaho, there is an NDB near the airport
with the same name. This is shown by the
frequency of 363 kHz and the three-letter
identifier IOM below the airport identifier. To
differentiate the information and make it easier to
see, the NDB information is in green.

Most NDBs in the United States are used for
instrument approaches and are not part of the airway

structure, so the NDB
information is not

included in a navaid
facility box. The NDBs are

frequently near an airport, so the
information is included with the airport when the
name of the airport and NDB are the same. This saves
space on the face of the chart and makes them easy
to find because of their association with the airport.

There is an interesting exception to the NDBs in
the United States. At Hailey, Idaho, there is an NDB
that also is used to form three airways in and out of
Hailey (Hailey is the airport for the Sun Valley, Idaho
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Class A Airspace
Class A airspace is the most restrictive and requires
the most amount of pilot experience and control
by ATC. The classes of airspace were created and
then specified in FAR Part 71. This FAR also says if
there are overlapping types of airspace, then the
one that is the most restrictive is the one that
applies. In the United States, Class A airspace
begins at 18,000 feet MSL and extends up to FL
600. Class A airspace does not include any airspace
less than 1,500 feet above the ground (a small area
above Mt. McKinley in Alaska). All aircraft in Class
A airspace must be operated under an Instrument
Flight Rule and the pilot must have at least an
instrument rating. Above FL 600? Well if you can
get there, you are back in Class E airspace. 

There is no symbol that is used for Class A airspace
since it covers the entire United States. A note on
the front panel of the high altitude enroute chart
states that all the airspace in the U.S. and Canada
at and above 18,000 feet MSL up to and including
FL 600 is Class A airspace. 

Class B Airspace
In the mid 1970s, the FAA created a new type of
airspace surrounding about 21 terminal areas in
order to have more complete control
over all aircraft operating in that air-
space surrounding the airport. The current
Class B airspace is an inverted wedding
cake concept which allows flights for some air-
craft beneath the edges of the Class B airspace
without meeting all of the Class B require-
ments. The Class B airspace boundary at the
uppermost level is shown on the Jeppesen
enroute and area charts by a light
magenta shaded area. Inset in the
Class B line is the capital letter B to
additionally identify the airspace type. 

The equipment, pilot, and other requirements for
Class B airspace operations are included in FAR
91.117, 91.131, and 91.215. In the beginning of
TCAs, there were three different classes which had
different requirements, but all Class B airspace is
under one category, and the operation, equip-
ment, and pilot requirements are the same for all
Class B locations. 

A requirement for a 4096 code transponder with
mode C automatic altitude reporting capability is
associated with Class B airspace, but the bound-
aries for the transponder requirement are not
exactly the same as the Class B airspace. The
transponder requirement is for all operations with-
in 30 nautical miles of a Class B airport up to
10,000 feet MSL or the ceiling of Class B, whichever
is lower. When the change was made for the mode
C requirement from 10,000 feet MSL all the way
down to the ground, it became know as the

“Mode C veil” since it did not match the floors of
the different Class B sectors. A listing of the 33
Class B airports with Mode C veils can be found in
FAR Part 91, Appendix D, Section 1. 

The maximum airspeed below the Class B airspace
area is 200 knots and the max speed inside the
Class B airspace is 250 knots even though the
maximum speed below 2,500 feet above the sur-
face and within 4 nautical miles of a Class C or D
airport is 200 knots. The FAA is currently experi-
menting with eliminating the 250-knot maximum
airspeed within Class B airspace. 

Class B airspace charts are included as 10-1A
charts at the beginning of each of the Jeppesen
approach charts at airports where Class B airspace
is in effect. The Class B charts show the designat-
ed vertical and horizontal limits of each sector. A
textual description of the Flight Procedures is also
included on the Class B pages. 

Class C Airspace
The airspace around airports formerly known as
Airport Radar Service Areas (ARSAs) is now Class C
airspace. Two-way radio communications with the
appropriate ATC facility (usually approach control)
are required prior to entry into this airspace. The
airspace around Class C airports has a speed limit
of 200 knots for aircraft at or below 2,500 feet
above the surface within 4 nautical miles of the
primary airport. A transponder with Mode C alti-
tude reporting is required within the limits of the
Class C airspace. The symbol for the Class C air-
space around an airport is similar to
the Class B airspace symbol. The

main difference is that the Class C airspace symbol
is blue and contains the letter “C” on the perime-
ter. The top of the Class C airspace around each
airport is included below the box which includes
the name of the airport in the Class C airport. At
Roanoke, Virginia, note the
upper limit of the Class C air-
space is 5,200 feet.

The Chart Clinic – Sixth in a Series

R unning up and down Kill Devil Hill at Kitty
Hawk, North Carolina, the Wright Brothers‘
primary concern was whether or not they had

a steady, strong breeze. When Orville‘s 12-second,
120-foot flight finally launched off the track on
December 17, 1903, the traffic pattern was clear
except for a few birds. But things have changed in
aviation. If the Wrights made the same flights today,
they would need one mile visibility and have to
remain clear of clouds as long as they stayed less than
1,200 feet AGL. That same flight today proceeding
four miles east would be in Warning Area W-72A and
proceeding 12 miles southwest, it would be in
Restricted Area R-5314C. 

As the numbers of aircraft, pilots, and flights increase,
so does the amount of designated airspace. Each
additional airspace designation seems to carry with it
new equipment requirements, such as transponders,
encoding altimeters, TCAS, and other sophisticated
types of avionics gear. 

Controlled Airspace
Over the years, the lack of controlled airspace has
instead become an abundance of controlled
airspace. Many of us grew up in the aviation world
with Terminal Control Areas (TCAs), Continental
Control Area, Positive Control Area, and other types
of airspace with names that implied their meaning.
But that has all changed. Back in September of
1993, the FAA decided to change the naming
conventions of different types of airspace to match
the terms used by ICAO. 

That is good news and bad news. The good news is
that the airspace classifications that we learn will
help all of us understand requirements that are
essentially the same all over the world. One type of
controlled airspace labeled with a letter is supposed
to be the same regardless of where in the world we
fly. Also, since the letters of the alphabet closer to
the letter “A” are generally more restrictive, the
system is logical. The bad news? Letters have no
intuitive meaning. The term “Positive Control Area”
definitely said something by its name. The term
“Terminal Control Area” implied a meaning for the
airspace around an airport. Now, Terminal Control
Areas have become Class B airspace and Positive
Control Areas are Class A airspace.
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type of approved weather reporting service. This
reporting can be done by tower personnel, FSS
personnel, or any other person approved by the
National Weather Service. There are some loca-
tions where an ASOS (Automated Surface
Observation System) is used to provide the
weather in Class E airspace. In the next article, we
will continue with controlled airspace and special
use airspace. 

Class D Airspace
The airspace formerly known as Airport Traffic

Areas has been classified
as Class D airspace. These
are airports where there

is an operating control
tower. Anyone operating
in Class D airspace must
establish two-way com-
munications with the

tower before operating in
the airspace. The same maxi-

mum airspeed regulations apply to Class D airspace
that are in effect within Class C airspace. A Mode C
transponder is not specifically required, however. 

If there is Class D airspace around an airport, you can
tell by looking at the dashed line surrounding the
airport. A letter “D” will be included in parentheses
in the dashed line. 

Class E Airspace
There are two principally different areas for Class E
airspace. All airspace at and above 14,500 feet
MSL is controlled airspace and is known as Class E
airspace. This area was formerly known as the
Continental Control Area. Class E airspace around

an airport was established for one purpose -- to
keep VFR pilots out of the designated airspace
when the ceiling becomes less than 1,000 feet or
the visibility less than three statute miles. The size
and shape of the Class E airspace is based on the
type of IFR approach into the airport. Class E air-
space is shown with a dashed line with the letter
“E” included within parentheses in the dashed
line. The designation of controlled airspace is
included on the IFR charts to let the instrument
pilot know when it is necessary to change from
VFR to IFR. 
Class E airspace around an airport is an often mis-
interpreted section of airspace. It does not need to
have a control tower. It does not need a Flight
Service Station. In order for Class E airspace to be
established around an airport, there must be some
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clouds. Special VFR is not authorized, however, at
Pittsburgh International Airport. As shown in the illus-
tration, this is made clear by a series of shaded
magenta squares outlining the Class D airspace.

Part-Time Controlled Airspace
The blue dashed line around South Lake Tahoe
includes the letter “D” which is prefixed by an aster-
isk. The asterisk indicates the Class D airspace is only
in effect on a part time basis. To determine the hours
when the Class D airspace is in effect, the back panel
of the enroute chart has a complete listing of all the
part-time Class C, D, and E airspace on the chart.  The
listing for South Lake Tahoe shows that the Class D
airspace is effective from 0800 to 2000 local time.
When the Class D airspace is not in effect, note that
the airspace becomes Class G for the other times

(O/T). Note that the effective
hours are shown as local time
on the Jeppesen charts.

Bases of Controlled Airspace
In the United States, the base of the controlled air-
space starts either on the surface, at 700 feet AGL,
1,200 feet AGL, or a designated MSL base altitude.
When the base of the controlled airspace is 700 feet
AGL, that airspace is designated as a transition area.
The base of the controlled airspace on airways is
1,200 feet AGL and extends four nautical miles on
both sides of the airway centerline. Some transition
areas also have a base of 1,200 feel AGL.

All airspace which is controlled below 14,500 feet is
shown on the charts by the white areas. In the illus-
tration, note that the airspace southeast of the Smith,
Nevada airport is shaded. This means that the base of
the controlled airspace southeast of Smith is at
14,500 feet MSL, which is the base of the Class E air-
space. What does this mean? If you depart the Smith
Airport as an FAR 91 operator, you can fly southeast
bound in IFR weather conditions without an IFR flight
plan and without an ATC clearance. This may be legal,
but remember that ATC has no jurisdiction over that
airspace below 14,500 feet and, therefore, does not
provide separation.

For an IFR flight from Smith to South Lake Tahoe, the
situation changes. You cannot penetrate the con-
trolled airspace to the west of Smith without an IFR
flight plan and an ATC clearance.

Special Use Airspace (SUA)
Large chunks of airspace are reserved for military
operations and other special interest groups. These
types of airspace fall into the general category of spe-
cial use airspace and are commonly referred to as
SUAs. SUAs include prohibited areas and restricted
areas. Warning areas and military operations areas are
technically not special use airspace which are desig-
nated in FAR Part 73, but are similar because of the
types of restrictions and activities.

No flights are allowed within prohibited areas. In the
United States, the best known prohibited area is P-56
which encompasses the White House and Capitol
Buildings in Washington, D.C. The box adjacent to
the special use airspace designation includes the

upper and lower limits of the
area and indicates that P-56

extends from the ground to
18,000 feet.

An area designated as a restricted area denotes the
existence of unusual and often invisible hazards to air-
craft such as artillery firing, aerial gunnery, or guided
missiles. Unauthorized penetration of these restricted
areas could ruin your whole day. Approval to operate
within the restricted areas can be obtained through
communications with air traffic control centers, flight
service stations, or the controlling agency. Restricted
area R-2517 northwest of Los Angeles extends out to
sea only three miles, and warning area W-532 extends
out beyond the three-mile limit. (The three-mile limit,
established in the 1700s, was the range of a cannon.)

To proceed through a restricted area when operating
IFR, simply file a flight plan via the airways that pro-
ceed through that restricted area. If the clearance is
received “cleared as filed,” authorization is granted to
proceed through the restricted area. It may be a bit
chancy to file through the restricted area because two
different things could happen. First, your IFR clear-
ance might not come back as “cleared as filed,” and
then it will take some time to copy a new clearance
and figure out a new set of routes and ETAs.
Additionally, if the clearance does come “as filed,” it is
possible that the center will issue an amended clear-
ance once you are enroute if ATC is notified by the
military that they are using the restricted airspace.

Warning Areas
A warning area is airspace extending from three nauti-
cal miles outward from the coast of the United States
and contains activity that may be hazardous to non-
participating aircraft. The purpose of warning area is to
warn nonparticipating pilots of the potential danger.

Activities conducted within warning areas may be as
hazardous as those in restricted areas; however, warn-
ing areas cannot be designated by the FAA as a
restricted area because they are over international
waters not subject to FAA restrictions. The FAA claims
jurisdiction over the airspace out to 12 nautical miles.
Warning areas are regulatory from 3 to 12 n.m. and
nonregulatory beyond 12 n.m.

The Chart Clinic – Seventh in a Series

It was about an hour before sunset. Sitting on the
ramp at Centennial Airport we could see the sun
shining to the west. We wanted to go out and prac-

tice some air work before dark. But the ATIS was report-
ing the ceiling to be 800 feet overcast with a visibility
of 10 miles. It sure felt like VFR with all that visibility, but
anything below a ceiling of 1,000 feet at Centennial
with its control tower makes the airport IFR. Now the
question -- can we depart the airport VFR and go out
to do some air work?

Time to get out the area chart and look at the con-
trolled airspace boundary lines around Centennial
Airport. Is it made up with dashed lines? Or is it made
up of those small magenta squares?

Special Privileges

All of the VFR visibilities
and cloud clearances

are listed in FAR 91.155. At
certain airports, when the

weather conditions are less than
1,000-3, you can exercise the special VFR privileges
listed in FAR 91.157. At any airport within Class C, D,
or E airspace, shown on the chart as a series of dashed
blue lines, such as Pittsburgh Allegheny County
Airport shown in the accompanying illustration, you
can request and receive a special VFR clearance if the
visibility is at least one mile and you remain clear of
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intensity symbol require communications prior to
entry. Areas depicted with the more widely spaced
hash lines symbology do not require communications
or a clearance, but show areas where you should exer-
cise extra visual surveillance for unusual flight activity.

In the next article on Jeppesen charts, we will consid-
er the symbols used to make up the airway structure,
the symbols and uses of MEAs, MOCAs and MRAs.

Military Operations Areas
There are a number of locations throughout the
United States where military operations are conduct-
ed that are unlike those in restricted or warning areas.
These areas are called Military Operations Areas
(MOAs) and are designated on charts only in the low
altitude airspace. On the charts, MOAs are depicted
with their lateral boundaries, but the vertical limits
and hours of operation are included on the panel of
the charts with the name of the controlling facility. In
the illustration, the Pickett MOA is divided into three
different areas with different vertical limits. The details
are on the chart panel.

When flying VFR, you can fly through these areas
without getting a special clearance; however, it is
obviously important to be on alert for military activi-
ty. When flying IFR, a flight plan through an MOA will
usually be approved. But frequently there are opera-
tions in the MOA that require ATC to give an IFR clear-
ance around the MOA. If that happens and the new
routing is significantly longer, it is wise to check on
the altitudes of the MOA, because frequently a lower
or higher altitude may allow you to avoid the MOA by
flying below or above it.

There are a couple of things about MOAs that are not
very well known. Most MOAs extend into the high
altitude airspace but you as a pilot have no way of
knowing where these areas are located. These areas
exist by special letters between the military and the
FAA and are called ATCAAs. In the areas where the
MOAs extend into the high altitude, they usually
extend to FL240, but can extend much higher. 

Restrictive Airspace Symbology
The boundaries of restricted areas and military oper-
ating areas have a slightly different look. The bound-
ary around R-6602 has more hashes per inch than the
boundaries that depict the Pickett military operations
area. Prohibited areas use the same boundary as
restricted areas whereas warning areas have the same
boundary as MOAs.

The difference between the symbols signals that a
clearance is required prior to entering the special use
airspace. Areas that are depicted with the higher
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ing system. Note that V-21 (odd number) runs north and
south near the Great Falls VORTAC.
All airways in the United States are formed by magnetic
radials from VORs (and a couple NDBs). The design using
magnetic was incorporated so the airplane’s magnetic
heading corresponds with the magnetic radial in a no-
wind condition. There are a number of aviation commit-
tees working on the possibility of converting everything
to true instead of magnetic, but the obstacles to a con-
version make the transition a very difficult project.
Due to the high magnetic variation values near the
North Pole, courses which define airways from a VOR or
NDB in the Northern Domestic Airspace of Canada are
designated as true rather than magnetic. On the enroute
charts, the airways in the Canadian Northern Domestic
Airspace are designated as true by using the letter “T”
which follows the degrees in true from the facility which
forms the airway.

Minimum Altitudes
FAR Part 91.177 states that no person may operate an air-
craft under IFR below the applicable minimum altitudes
prescribed in Parts 95 and 97. All of the MEAs, MOCAs,
MRAs, and MCAs found on the charts are those altitudes
prescribed in Part 95. (Part 97 defines the minimum alti-
tudes for instrument approach procedures). This means
each Victor airway has a usable envelope with a base at the
MEA or MOCA, and the top at 17,999 feet. The MEAs and
MOCAs on the charts have a 2,000-foot obstruction clear-
ance criteria applicable in mountainous terrain and a
1,000-foot obstruction clearance for non-mountainous ter-
rain. For a chart depicting the mountainous terrain, refer to
Jeppesen Enroute page US-3.
In the enroute chart illustration, refer to the numbers
11000 and 10300T on V-187 (Great Falls 106 radial). The
11000 represents the minimum enroute altitude (MEA),
and the 10300T represents the minimum obstruction

clearance altitude (MOCA). Both the MEA and MOCA
provide the same obstruction clearance. The only differ-
ence is that radio navigation signal coverage is provided
along the entire airway segment at the MEA, but the
MOCA provides radio navigation signal coverage only
within 22 nautical miles of the VOR. From an application
standpoint, what this means is that if you are cleared for
an approach while still on an airway, you can descend
from the MEA to the MOCA when within 22 nautical
miles from the VOR.
West of the Great Falls VORTAC on the 256 radial, note
there are two different MEAs. The 9,500-foot altitude is
the MEA westbound and the 6,800-foot altitude is the
MEA eastbound. The different MEA values are used
because of minimum climb gradient values which must
be considered westbound from Great Falls. No minimum
descent gradient values have been established; therefore,
when flying eastbound to Great Falls, you may descend
(if cleared to do so) to 6,800 feet after crossing Shimy
Intersection.
On V-120 (GTF 091 radial), only one minimum altitude
is stated. In this case 8,400 feet can be considered both
the MEA and the MOCA since both altitudes have the
same obstruction clearance.
Proceeding westbound from Great Falls on the 277 radi-
al, the MEA changes from 7,000 to 10,000 feet crossing
Chote Intersection. When the MEA changes at an inter-
section, a small “T” bar is at the end of the airway line
designation, next to each intersection. There is no MEA
change southeast of Great Falls on V-187 (106 radial);
therefore, the airway line proceeds to the “X” and stops
without the small “T.”

Mileages/Changeover Points
The numbers adjacent to the airway designators, and
enclosed in the six-sided box, represent the total dis-
tance between navigation facilities. When an airway

between navaids is broken by
intersections, the various leg
lengths are shown by numbers not
enclosed in a box. The segment
distances are included between
any combination of navaids, inter-
sections, and mileage breaks. As
an example, the number 78 in the
six-sided box above the designator
for V-120 indicates the total dis-
tance on that airway between
navaids. On the next airway to the
south (V-187), the distance of 64 is
only from the VOR to the “X.”
The FAA has defined points
between navigation facilities along
airways which are called
changeover points (COPs). The
COPs indicate you should change
over your navigation equipment to
the facility ahead from the navaid
behind you.
The COPs assure continuous
reception of navigational signals at
the MEA and also assure that you
will not receive azimuth signals
from two different navigation facil-
ities on the same frequency. Every
airway has a changeover point.

The Chart Clinic – Eighth in a Series

When driving your car and cruising along Interstate
Highway 70, you have a road map and a constant series
of highway identification signs telling you where you are
and when to change highways when you want. Flying
along V-70, you have an enroute navigation chart—but
no airway identification signs to see out the window. The
only way you even know you are on the right airway is
by a panel full of knobs, dials, buttons, CDI needles, HSIs,
some electronic displays, etc. Maybe that’s why pilots are
a different “breed of cat.” That’s why Jeppesen puts so
many symbols on our charts.
Let’s look at the depiction of those highways in the sky.
During most of this discussion, refer to the illustration
which is an excerpt from US(LO)7 near the Great Falls,
Montana area.

Airway Designations
Originally, our airborne highways were numbered the
same as the ground highways beneath them. As an
example, V-2 from Seattle to Boston closely parallels U.S.
Highway 2 across the northern United States. Also, the
even numbered airways generally run east and west,
whereas the north-south airways are labeled with the
odd numbers similar to the Interstate highway number-
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tified by a DME distance, the leg segment distance can’t
be used without adding it to the previous leg distance.
To avoid mathematics, the distance of 52 is specified
next to “D” by the Shimy Intersection.

In the next article on airway chart usage we’ll look at the
FAA’s new announcement on using GPS as a substitute
for DMEs and NDBs and continue the discussion of the
enroute charts.

Even though V-120 (GTF 091 radial) does not have a
COP symbol, the changeover from navaid to navaid is
technically at the midpoint, or 39 nautical miles. When
flying eastbound from Great Falls on V-187 (GTF 106
radial), the changeover point is at the bend in the airway.
In most cases when a mileage break (designated by the
letter “X”) is found on an airway, it can be considered as
the COP, even if a turn is not obvious.
When the changeover point is not at the midpoint or a
mileage break, a COP symbol is placed on the airway.
When flying eastbound on V-113 from Helena, you
should change over to the next navaid when 40 nautical
miles from Helena. There also is a COP at the Shimy
Intersection (HLN 336 radial) when flying on V-356.
There are no mileages indicated on the COP at Shimy,
since the DME mileages are included on the airway.
When the COP is not at an intersection, the distances to
each navaid are included with the COP symbol.

Intersections
Intersections on airways, also known as reporting points,
are used for ATC purposes, locations for altitude
changes, and as transition points to depart the enroute
structure for an approach. If the intersection is a non-
compulsory reporting point, it will be depicted as an
open triangle. Compulsory reporting point intersections
appear as a solid triangle. The “X” symbol east of GTF is
not an intersection, but a bend in the airway which is
also called a mileage break. Because these fixes are in
Jeppesen’s database, the database identifier [ZERZO] is
included in brackets for the use with airborne databases.
The FAA is in the process of naming all these fixes with
unique five-letter names. These fixes are called comput-
er navigation fixes (CNFs), and are not to be used in
communication with ATC.

To determine which facilities form an intersection, a cou-
ple of different symbols are used. The Abarn Intersection
(GTF 238 radial) is formed by the radials from Great Falls
and Helena.  This is indicated by the small arrows adja-
cent to the airway line next to the intersection from the
forming facility. Note that there is a small letter “D”
under the arrow near Abarn Intersection which points
from the Great Falls VORTAC. This means that Abarn
Intersection can be identified using DME from GTF. Even
though the Helena VORTAC has DME capability, the
Abarn Intersection cannot be identified using the DME
from Helena since the letter “D” is not located adjacent
to the forming arrow. It is apparent that everything from
the Helena VORTAC is OK, but the lack of a DME forma-
tion from HLN at Abarn may be an FAA oversight.

Southwest of Great Falls on the 206 radial is the Siebe
Intersection, which can be identified only by using the
radials from Great Falls and Helena. (Siebe can be
formed by the DME from Helena but that surely isn’t
practical when flying the airway.)

The depiction of the DME distance is portrayed differ-
ently depending on whether the intersection is the first
fix from a navaid or if it is beyond the first fix. When an
intersection is the first reporting point from a VORTAC,
the leg distance can be used as the DME distance; there-
fore, the letter “D” stands alone without the DME dis-
tance designation. Since the Shimy Intersection is not
the first intersection away from Helena, but can be iden-



which has a latitude and longitude is plotted at
precisely the exact location where it exists on
the earth.

So-called “attribute” information about a
facility, such as frequencies, identifiers and
names, are moved away from the VOR so that
the attributes can easily be read. Other excep-
tions? When the missed approach point is on
the end of the runway, the small triangle used
to depict the MAP in the plan view will be
moved slightly toward the FAF so it can be
read. Otherwise, the runway symbol would cut
up the triangle so badly that it wouldn’t be
easily discernible.

What all this accuracy really means is that a
straight line drawn on a Jeppesen chart can be
used to determine if a direct route will avoid
airspace such as Class B airspace, restricted
areas, prohibited areas, etc. Because Jeppesen
uses the Lambert Conformal Conic projection
for the enroute charts, a straight line is as close
as possible to a geodesic line (better than a
great circle route.) The closer that your route is
to the two standard parallels of 33° and 45° on
the chart, the better your straight line. There
are cautions, however. Placing our round earth
on a flat piece of paper will cause distortions,
particularly on long east-west routes. If your
route is 180° or 360°, there is virtually no
distortion in the course line.

About the only way to precisely determine if
you have accurately flown adjacent to the
restricted airspace is by the use of some of the
airborne Jeppesen GPS databases which
include a graphic display of the airspace on the
GPS receiver display. But, from a practical
standpoint when not using an airborne

database, leaving a few miles as a buffer will
ensure that you stay away from protected
airspace.

In the illustration below, a straight line from the
Paris Municipal (Arkansas) Airport to the Fort
Smith Regional Airport will pass just north of
restricted area R-2401A and B and R-2402.
Since both airports and the restricted areas are
precisely plotted, there is an assurance that you
will stay north of the restricted areas. From a
practical standpoint, it might be smart to go
direct from Paris to the Wizer NDB. This route
will go even further north of the restricted areas
and place you over the final approach fix to
runway 25 at Fort Smith.

VORs for Direct Route
Navigation
One of the most common means for flying
direct routes is to use conventional navigation
such as VORs. When flying direct off-airway
routes, remember to apply the FAA distance
limitations. The FAA has established an opera-
tional service volume for each class of VHF
navaid to ensure adequate signal coverage and
frequency protection from other navaids on
the same frequency. The maximum distances
vary with the altitudes to be flown. When using
VORs for direct route navigation, the maximum
distances between navaids specified with the
appropriate altitudes are as follows:

Below 18,000’ 800NM
14,500’ to 17,999’ using H class navaids 200NM
18,000’ to FL450 260NM
Above FL450 200NM

The Chart Clinic – Ninth in a Series

It’s pretty obvious that the shortest distance
between two points is a straight line. When
flying, one can argue whether that is a

geodesic line, a great circle line, and whether
or not either one of those is accomplished by
drawing a straight line on a piece of paper. And
when that flat piece of paper represents a
portion of our round world, it becomes even
more interesting – and maybe a bit confusing.
But the real challenge is to make the shortest
distance a reality – in a world of airways that zig
zag across the country.

Do you have to fly the airways? What about
altitudes on your own direct routes? What
about radar coverage? What about communi-
cations coverage? What about GPS?

Off-Airway Navigation
There are a number of ways to create shorter
routes and fly off the airways. Two series of
Jeppesen charts can be used to draw direct
routes. The easiest is the RNAV enroute series
which uses 11 charts to cover the entire U.S. In
the next article, we will discuss the RNAV
enroute charts and concentrate this month on
the conventional IFR charts.

The Jeppesen low and high altitude enroute
charts can also be used to create direct routes.
However, many of the charts do not share the
same scale as the adjacent chart, so a straight
line is virtually impossible to use as a direct
route for long distances. On the high altitude
charts, the west half of the U.S. is charted at the
same scale of 40 nautical miles to the inch. In
the east half, the scale is 25 miles to the inch so
it is possible to plot longer distances on the
high charts.

Precision Plotting
Are Jeppesen charts plotted accurately enough
to draw a direct route that can be flown?
Generally speaking, yes. If the charts were not
plotted accurately, a straight line drawn adja-
cent to a restricted area may in fact penetrate
the restricted area. Jeppesen uses a computer
graphic system which generates and maintains
the charts. The computer graphic system uses
the same navigation database that is the basis
for most airborne FMS and GPS databases.
Because of this compatibility, all information
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remains for the ADF. It is still required to shoot
an NDB approach which has not been
approved as an overlay approach. Also, this
authorization is good only for the U.S.

In the next issue, we will look at some of the
RNAV charts, the high altitude enroute charts,
and some charts outside the United States.

There are times when ATC will initiate a direct
route that exceeds the stated distances. When
that happens, ATC will provide radar monitor-
ing and navigational assistance as necessary.

GPS for Direct Route
Navigation
The use of GPS for direct route navigation has
made the job of flying direct much easier. Most
handheld GPSs, as well as all panel mount GPS
receivers, have a navigation database, so the
entry of destinations as well as waypoints is
simply a matter of knowing the identifier of the
place you want to go.

The FAA acknowledges there is an “increasing
use of self-contained airborne navigational sys-
tems which do not rely on the VOR/
VORTAC/TACAN system.” When filing for long
direct routes using GPS and not the VOR
navaids, the routes will be approved only in a
radar environment. In this case, you are
responsible for navigating on your direct route.
ATC is there for ATC purposes, not for provid-
ing navigation.

GPS as a Substitute
The FAA recently issued a notice announcing
that GPS can be used as a substitute for all
DMEs and NDBs in the United States. This has
many interesting implications. Let’s assume
ATC asked you to report passing the CHARR
Intersection southeast of Fort Smith VOR on
the airway. Using the VOR to navigate on the
105° radial, when the GPS reads 16 miles from
FSM, you would be at the CHARR intersection.
The GPS distance from FSM would be legal as
the formation. From a more practical stand-
point, it would be easier to enter CHARR in the
GPS receiver and have the intersection called
from the database. In this case, the GPS would
continuously read the distance to go to
CHARR, and the GPS would also continuously
provide the time to get there.

The GPS is now authorized to navigate to and
from an NDB and to determine when you are
over the NDB position. For the direct route
from Paris, Arkansas, to the Wizer NDB, the
GPS can be used for both navigating and deter-
mining position, but the coordinates for the
Wizer NDB must be retrieved from the GPS
airborne database. Additionally, the database
must be current. One of the nice features of
this authorization is that the Wizer NDB could
be out of service and the GPS could still be
used to fly to the NDB’s location.

Very important – in order to be authorized to
substitute the GPS for NDBs and DMEs, the
GPS avionics must be approved for terminal IFR
operations. This new authorization essentially
deletes the requirement for an ADF receiver to be
in the airplane. There is one use that still



the entry for Centennial. It lists the airport as
“CENTENNIAL/DENVER” to include both the
airport and city name. To the right of the airport
name is the airport elevation of 5,880 feet. The
next line includes Centennial’s coordinates for
those systems which can use coordinates but do
not have a stored database of airport
coordinates. To the right of the coordinates is
the airport identifier.

Following the coordinates are two VORTACs or
VORDMEs that are within 40 nautical miles of
the airport with the bearings and distances to
the airport reference point (ARP). At
Centennial, the two navaids and their bearings
and distances are Falcon (FQF) and Jeffco (BJC).
With the RNAV systems that electronically
move VORTACs, a waypoint can be created at
Centennial by tuning to FQF’s frequency of
116.3 and setting the bearing to 224.9° and
the distance to 12.8 nautical miles and
activating the RNAV function. Some RNAV
systems have the ability to input the VORTAC
elevation to automatically compensate for the
DME’s slant range distance. For those systems
the FQF elevation of 5,789 feet would be
entered.

Note that Jeffco is listed as the second navaid
but it is not the second closest VORTAC to
Centennial. The second
navaid is selected for the
listing at a location that may
provide a better navaid if
approaching from the west
rather than having both
VORTACs located very close
to each other.

Since the flight is going to the
south, the best navaid to tune
when departing Centennial
Airport is the Falcon VOR
because it is the most southern
of the navaids that are within
reception range. Before
departure, you would tune the
VOR frequency to 116.3 MHz
and enter 224.9 degrees and
12.8 NM into the RNAV
computer. The magnetic
course to set from Centennial is
185°. With the RNAV set up
this way, you would fly with a
FROM indication when
departing Centennial.

There is another method for
determining the RNAV
bearing and distance offset
that works better if the RNAV
has a distance capability of
199 nautical miles or more.
Since Westcliffe Airport is not
that far away, you could
calculate the bearing and
distance from FQF all the way
to Westcliffe and be able to
depart Centennial with a TO
indication and the distance to

go would read the distance remaining to the
Westcliffe. Since the bearing and distance from
FQF to Westcliffe is 185° and 106.6 NM, these
values set into the RNAV make it much easier to
fly the route. Typically when departing an
airport, the departure pattern is not on a
straight line out of the airport. With the
destination set in the RNAV, as soon as you are
out of the pattern, you can set in the bearing
to Westcliffe and that becomes the new
magnetic course. It’s easier this way!

Determining Magnetic Courses
The magnetic course from Centennial to
Westcliffe can be determined by a number of
methods. The easiest method, of course, is a
computer flight planning software package.
But, since that is not always convenient when
sitting at the airport or in the airplane, there is a
Jeppesen plotter included with the RNAV charts
that can be used to plot the course. If there is a
GPS receiver in the airplane, the destination
airport would be set in the GPS receiver and the
magnetic course is automatically computed. In
the VORTAC RNAV systems, the course has to
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Back then we thought we were pretty
sophisticated! Not by today’s standards,
but with the technology that was available

then, maybe we were. Back in 1968, just the
idea of not having to fly over navaids on an IFR
cross country was brand new. Narco first sold
their CLC-60 RNAV computer in 1968 and it was
an amazing tool. It worked, but there was a lot
of effort to create an RNAV flight plan. To create
each waypoint, the bearing and distance had to
be computed or plotted so the RNAV system
knew where to electronically move a VORTAC.

That first RNAV computer used the existing
VOR and DME receivers in the airplane as its
input and then the user entered the radial and
distance where to move the VORTAC. In the
first RNAV computer, the system allowed an
offset of only 42 nautical miles, but it was a
computer which could be used to create and
fly direct routes without having to fly over any
existing navaid facilities.

This concept was so new, the use of RNAV
would also create interesting discussions with
controllers. While en route, there were times
you wanted to go to an intersection via present
position direct and the controller would ask,
“Can you really do that in that little airplane?”

Off-Airway Navigation
In the previous article, we discussed flying
shorter distances by flying off the airways.
There are two series of Jeppesen charts that can
be used to draw direct routes. The Jeppesen
high and low altitude enroute charts are one of
the ways to make it happen. The easiest is the
RNAV enroute series which uses 11 charts to
cover the entire U.S. Most of these charts are
drawn to a scale of 30 nautical miles to the
inch, so it is easy to place adjacent charts next
to each other and have a straight line go across
more than one chart. The Area Navigation
Enroute Charts were first published in 1968
when Narco introduced their CLC-60 RNAV
computer to the marketplace.

To look at the charts in a way they would
typically be used, let’s look at a flight from
Centennial Airport just southwest of Denver,
Colorado to Westcliffe Airport toward the
bottom of the illustration.

For most airports on the chart, there is a tabular
listing in front of the chart subscription series
that gives detailed information for establishing a
waypoint at an airport. As an example, look at
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turning point. The format for latitude and
longitude is four numbers for the latitude and
five numbers for the longitude separated by a
forward slash “/.” As an example, a turning
point at N39° 28.0’ W104° 54.5’ would be
stated as 3928/10455 on the flight plan.

In the next article, we will look at the high
altitude charts and some international charts.
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be pre-determined and set in the course
selector before departing the airport to provide
course guidance right after takeoff when the
VOR is within navaid reception range.

Since the Falcon VOR can’t be used for the
entire flight, you will need to tune to the next
VOR sometime after leaving Centennial. The
first RNAV waypoint is easy to determine by
looking at the route of flight and the location
where it crosses the 270° radial of the Black
Forest VOR. There are four cardinal compass
points on the VOR which have radials extended
40 nautical miles from each VOR. The 40 miles
is based on the FAA’s service volume for “L”
class navaids. Even though the VORs can be
electronically moved much farther than 40
nautical miles, the reception range still is 40
NM for “L” class navaids. The service volume of
the different classes of navaids is shown in a
graphic on the RNAV charts.

On each of the four extended radials of the
VORTACs, there are small tick marks spaced at
10 nautical mile intervals. By looking at the
route of flight, you can see the route crosses
the 270° radial at 19 miles. You can create a
waypoint by tuning to Black Forest on 112.5
MHz, setting the RNAV bearing to 270° and
the RNAV distance to 19 NM and engaging the
RNAV function. When filing the flight plan, the
waypoint description would be written as
BRK270019.

For the altitude on this flight, it is easiest to use
the grid MORAs (minimum off-route altitudes)
that are included at one-degree intervals. There
is a number just to the east of Centennial
Airport which contains a large number “12”
and the smaller number “1.” This MORA
indicates the minimum flight altitude of 12,100
feet which will clear all terrain and obstacles by
at least 2,000 feet. We will discuss more details
regarding altitudes in the next article.

Long-Distance Flights
One of the most important items on the RNAV
charts is the graphic portrayal of the special use
airspace (SUA). One of the biggest problems in
creating a direct route is trying to determine if
the route will go through a prohibited or
restricted area or MOAs. For most direct routes,
the chances of going through special use
airspace are good. The FAA says that all direct
routes should be planned to avoid prohibited or
restricted airspace by at least three nautical
miles. If a bend in a direct route is required to
avoid SUA, the turning point needs to be part of
the flight plan.

For all random RNAV flights, there needs to be
a least one waypoint in each ARTCC through
whose area the random route will be flown.
These waypoints must be located within 200
NM of the preceding center’s boundary. When
specifying these waypoints, they can be
communicated in the flight plan using the
frequency/bearing/distance format or latitude
and longitude. All aircraft flying with latitude
and longitude systems flying above FL 390
must use latitude and longitude to define the



some governments would turn their NDBs off if they
thought no one was using them at the moment.  It
saved power, and no one would have to stand by
the electrical generator to run the NDB.

This meant that even though the NDB was not very
precise, sometimes they weren’t even there.  In that
case, even the 10-nautical mile radius wasn’t
adequate.  So – the grid MORA was created.  The
grid MORAs provided (and still do) an obstacle
clearance altitude within a latitude and longitude
grid block, usually of one degree by one degree.

Obstruction Criteria
In order to provide one standard for the whole
world, the minimum vertical distance between the
MORA and the highest obstacle along the route
was determined to be either 1,000 feet or 2,000
feet, depending on the elevation of the terrain and
obstacles below.  When flying over precipitous
terrain and when flying at higher altitudes, the
amount of error between indicated altitude and
true altitude increases.  As a result, 1,000 feet of
obstacle clearance was provided for the lower
altitudes.  For all terrain and obstacles greater 
than 5,000 feet, it was decided to create an
obstacle clearance of 2,000 feet.

On Jeppesen charts, all MORA altitudes which are
6,000 feet or lower have an obstacle clearance of
1,000 feet.  If the MORA altitudes are 7,000 feet
or greater, the obstacle clearance is 2,000 feet.

Meanwhile, the FAA was also creating minimum
altitudes that took into consideration the effects of
precipitous terrain.  The FAA created designated
mountainous terrain which included a large
portion of the western United States and some
areas in the east.  When the FAA creates minimum
altitudes, they also use 2,000 feet of obstacle
clearance, but the 2,000 feet only applies in
designated mountainous terrain.  There are some
cases where the FAA provides obstacle clearance as
low as 1,600 feet in the designated mountainous
terrain area.  The 1,600-foot value can be used
when there are very good local altimetry sources
and when the local terrain is not very precipitous.

In 1995, the FAA and the military liked the concept
of the MORA and decided to create a similar
concept.  One of the difficulties with the MORA is
that it provides only obstacle clearance.  MEAs in the
United States provide not only obstacle clearance,
but they also provide a minimum altitude for recep-
tion of both navigation aids and communication,
and they also are within controlled airspace.

Because the FAA and the military wanted the
minimum altitudes to imply only obstacle clearance,
they created a new minimum altitude called the Off
Route Obstacle Clearance Altitude (OROCA) which
meets the same criteria as Jeppesen’s MORAs.  One
exception is that the OROCA provided by the FAA
now includes 2,000 feet of obstacle clearance altitude
only in designated mountainous terrain areas.  The

OROCA is also only provided in the United States 
by the FAA.  The MORAs on Jeppesen charts in the
United States are the same altitudes as the OROCAs.

An interesting irony?  The MORAs which were
created in the late 1940s have now again become
very important.  Engines and navigation are much
more reliable, so they are not needed as much as
they were for emergencies.  But, with GPSs and
FMSs, direct routes are flown off airways, and the
only available minimum altitudes are the MORAs.

The grid MORAs are found on all the enroute and
area charts.  (This is not done in some areas where
incomplete surveys of the terrain are provided by a
government.)  In the illustration above, northwest of
the Ohura VOR in New Zealand, the value of 30
indicates that the MORA in the latitude/longitude
grid bounded by S38° to S39° and E174° to E175°
is 3,000 feet above sea level.  The large numbers
indicate the altitude in thousands of feet and the
small number is the altitude in hundreds of feet.

In the illustration at the top of next column, east of the
Chosi (Japan) VOR, the oceanic route OTR 11 has an
altitude designated as 1700a.  The letter “a” to the
right of the altitude value indicates that this is a route
MORA.  There are not as many route MORAs as there
were in the past because governments are specifying
more minimum route altitudes than before.

Minimum Enroute Altitudes
As an interesting note, the International Civil Aviation
Organization (ICAO) does not have MEA as an
official abbreviation.  The MEA’s are used only by the
United States, Canada, and a few other countries.
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I magine, for a moment, that you are flying DC-3s
over the bush country of Africa or the jungles of
South America in the 1940s and 1950s.  NDBs

were the main radio navigation aid and formed the
few airways that did exist.  And, failures of NDB
ground stations in those days were not uncommon.
VORs were starting to appear in the late 50s, but
they were few and far between.

When the airway structures were being put together
in early aviation, many governments simply provided
the NDBs and connected them with only an airway
name – and that’s it.  Airway A-1 (amber 1) would
be published with the airway designator and
sometimes a minimum reception altitude, but rarely
would an altitude be provided for just obstacle
clearance.  This would mean that a minimum
altitude would be provided for normal operations,
but with an engine failure, there was no minimum
altitude which provided obstacle clearance.  When
talking to pilots who flew in that era, they will almost
always tell you about the numerous engine failures
they had during their careers.

Pilots in those days started to ask Jeppesen to
provide minimum obstacle clearance altitudes
because of all the engine failures.  Airlines needed
them for drift down information.  But governments
weren’t prepared to provide the information – and
most countries still don’t provide minimum obstacle
clearance altitudes even today.

MORAs
The answer? We created MORAs – minimum off
route altitudes.  There are two types of MORAs –
one is called a route MORA and the other is the 
grid MORA.  Because of the imprecise navigation
provided by NDBs and the ADFs used in the
airplanes, the early route MORAs provided an
obstacle clearance within 10 nautical miles on both
sides of the airways and within a 10-nautical mile
radius around the ends of the airways.  The 10-
nautical mile criteria is with us today.  To create the
route MORAs today, the enroute chart compilers at
Jeppesen analyze the visual aeronautical charts for
each respective location around the world to
determine the ground elevations below the airways
to produce the route MORA for each airway
segment.

Not only did engines fail, but the NDBs and ADFs
did also.  But even more peculiar was the fact that
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We have many areas that need
worldwide standardization.  Minimum
altitudes for airways is one of them.

In the next article we will conclude 
the discussion of enroute charts.
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In the United States, both the minimum enroute
altitude (MEA) and the minimum obstruction
clearance altitude (MOCA) are provided by official
FAA sources.  These altitudes are not provided by all
governments, however.  In the illustration at left,
north of the Ohura VOR, the ATS (Air Traffic Service)
route shows 3800T.  The New Zealand government
supplies a minimum obstacle clearance altitude, but
not an MEA.  The MOCA is 3,800 feet.  There is no
MEA on this route, but there is a minimum
reception altitude (MRA) indicated by the MRA 5000
in parentheses.  Northwest of the Ohura VOR are
numbers 2000 followed by the letter T.  These are
associated with DME rings of 15, 20 and 25 nautical
miles from NP.  When these are depicted, this
means the minimum obstacle clearance altitude
inside these rings is 2,000 feet.  These are used
frequently in Australia and New Zealand as a way of
indicating the minimum altitude when arriving at an
airport and not flying on the airways.

Note that the airway north of Ohura is simply
labeled ATS which means it is an air traffic service
route.  It does not have a unique airway identifier!
This means it has no way of getting into the
airborne databases since it can’t be uniquely
identified.

In many countries, the minimum altitudes to be
flown on airways are not really altitudes – instead
they are flight levels.  In the third illustration, shown
below, the minimum altitude for B 553 is 5,000 feet
on the northwest end of the airway and the
minimum is flight level 80 on the southeast end of
the airway.  When the minimum is FL80, this means
the altimeter will read 8,000 (feet) with the
altimeter set to 29.92” or 1032.5 hectoPascals.  The
philosophy changes when you change from the
Columbia to Venezuela when flying in South
America.  Most airways in Europe also have
minimum flight levels instead of minimum altitudes.



the world. Note the airways near the Alexander Bay,
Keetmanshoop, and Upington VORs. The Whiskey 97D (W
97D) airway on the 322 radial from the Upington VOR
begins in controlled airspace which is depicted by an area
that is completely white. After passing the Aplan intersec-
tion, the airspace around the airway is depicted in gray. On
each side of the airway, a thin white line parallels the air-
way to the Keetmanshoop VOR. The white lines on both
sides indicate that W 97D is an advisory route only and no
traffic separation is provided. Air traffic control provides
advisories of other known IFR traffic along an advisory
route. The letter “D” used as a suffix for the airway identi-
fier indicates there is advisory service only on the airway.

Northwest of the Upington VOR, an airway (W 89F) pro-
ceeds north on the 348 radial. After passing the Darta inter-
section, the airway is surrounded by a gray color that indi-
cates no air traffic control. Even though these airways are
used in the high altitude structure, they are not in con-
trolled airspace, and the ground infrastructure does not
support air traffic control. On this airway, there is no sepa-
ration from other IFR traffic by ATC. The letter “F” used as
the airway identifier suffix indicates the availability of flight
information, but not air traffic control separation.

Because of the lack of air traffic control over Africa, IATA
has established “In-Flight Broadcast Procedures” (IFBP).
This note is included on the enroute charts in many loca-
tions with an explanation of the procedures. Even in
cases where air traffic services are provided, they are fre-
quently on HF and the quality of the radio signals is very
difficult. So, the IATA procedures are in effect even when
in an ATC environment in Africa.

The IATA procedure is essentially a transmission “in the
blind” for all other traffic in the area. All aircraft in the area

monitor 126.9 MHZ which contributes to the “party line”
of awareness for all aircraft. The amount of traffic in South
Africa is increasing and the frequency is starting to become
so congested that IATA is working on developing a second
frequency. As the note on the chart states, more informa-
tion on the IATA procedure is found in the Enroute pages
A-31 and A-32.

High and “Both” Altitude Airways
Many of the airways throughout the world are not des-
ignated as low altitude or high altitude airways, and can
be considered as “both” altitude airways even they are
not officially designated that way. The airways in the first
illustration are Whiskey (W) airways, do not have a des-
ignation of either high or low, and can be used in either
of the altitude structures. The ATS route with no identifi-
er can also be used in both high and low altitudes.

In most locations in the world, the designation of high
altitude airways is created by using the letter “U” as a
prefix to a letter which is pronounced with the phonetic
alphabet. The airway between the Tshikapa and Kananga
NDBs is labeled UG 450 and is referred to in ATC com-
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As you fly over the the third world country below
you, visualize the conditions for the local resi-
dents.  The roads have potholes large enough to

swallow your car, the telephones usually don’t work, the
electricity is sporadic, finding clean water is virtually
impossible, and the local hospital has no medicine. And
- the local aviation authorities are competing for the
same funds to build the aviation infrastructure. The Civil
Aviation Authorities need funds to install VORs, NDBs,
and ILSs. They also need funds to employ airspace spe-
cialists to create and maintain the airway system, as well
as the instrument approach procedures.

These conditions are not imaginary. They are being
reported by the International Air Transport Association
(IATA). IATA talks about times when you file a flight plan
and the coordination is so inefficient that you may arrive
at your destination before your flight plan does.

These conditions help to explain the large amount of a
gray color that represents non-controlled airspace on some
enroute charts. Over Africa, as an example, 80% of the air-
space is not controlled. Radar coverage, where it exists, is
mostly limited to the terminal areas around major cities.

Worldwide Symbology
After flying IFR and VFR in the United States for many
years, most of us are very familiar with domestic chart
symbols and terminology. With the increase in the range
of jets, the easing of world political situations, and the
tremendous increase in companies doing business over-
seas, international flying is becoming more common for
pilots. This article concludes the series on enroute charts
with a look at some differences on Jeppesen charts print-
ed for use in areas other than the United States.

As mentioned in previous articles, the symbols and
abbreviations on the charts in the United States lean
toward using international symbols. The charts were
designed in this manner so you that can fly worldwide
without experiencing major chart-reading difficulties
after you leave the U.S. borders.

Chart coverage spans the entire world—except for
Antarctica. Chart service is available even for such places
as Togo, Gambia, Russia and the Peoples Republic of
China. The chart symbols are the same, whether you are
flying near Chicago, Mazar-l-Sharif, Abidjan, Bamako,
Tiruchchirappalli, or Kuala Lumpur.

For the beginning of the foreign chart discussion, refer to
the first illustration, which is an excerpt of the African high
altitude chart that is north of Cape Town, South Africa.

Airway Controlled Airspace
In North America and Europe all airways are surrounded by
controlled airspace, which means that IFR traffic separation
is provided by ATC. This is not true, however, in all parts of
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ly established at the confluence of ATS routes in the
vicinity of one or more major aerodromes. The letter “A”
in parentheses indicates this airspace as class A airspace.
Since the airspace surrounding the Kananga and Mbuji-
Mayi airports is controlled airspace, the area around the
airports is depicted as white which is the international
designation of controlled airspace.

This concludes the series on enroute charts. Next month
will begin a discussion of terminal charts.
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munications as Upper Whiskey 450. Proceeding east
from Kananga, the airway is Upper Hotel 4.

Low Frequency Airways
The navigational facilities that are used to form part of an
airway structure are enclosed within a shadow box. The
Kananga NDB, therefore, has a shadow box enclosing its
frequency of 380 kHz, the three-letter identifier KNG,
and the Morse code identifier.

When an airway is formed by an NDB, the magnetic
bearing from the NDB station is provided adjacent to the
NDB similar to a VOR airway. When an airway is formed
by an NDB, the course is a magnetic bearing from an
NDB instead of a radial. The UH 4 airway east of Kananga
NDB is formed by the 104-degree bearing from Leon
and proceeds to the Mbuji-Mayi VOR via the 284 radial
from Mbuji-Mayi.

By looking at the Sexer intersection (west of Kananga
NDB) you can see that the latitude and longitude values
have been included on the chart. All intersections and
navaid facilities which are used as part of the high alti-
tude route structure have the latitude and longitude
included. These were originally included for aircraft
equipped with INS systems, but are now a good way to
cross check between the coordinates on the chart and in
the FMS or GPS databases to ensure you are going to the
place you think you are.

On some high altitude enroute charts, airports are
depicted with their International Civil Aviation
Organization (ICAO) identifier. The ICAO identifier for
the Kananga airport is FZUA. The first two letters, FZ, are
the two letters for the ICAO identifier for the country of
DR of Congo. For countries that have two letters for their
ICAO identifier, all airports in the country will begin with
those two letters. This is why it is virtually impossible for
the IATA and the ICAO identifiers for airports to be simi-
lar in most countries.

In the first illustration, there is a restricted area north of
the Upington VOR designated as FA(R)-23. In most coun-
tries, the (ICAO) identifier is included with each restrict-
ed area. In this case, the letters “FA” represent the two-
letter ICAO identifier for South Africa. Following the
ICAO identifier is the letter “R” indicating restricted area,
and the restricted area’s number designation.

West of the Upington VOR is a straight line with small
ticks on alternating sides. This is the designation of the
boundaries between Flight Information Regions (FIR). On
the northeast side, the Bloemfontein FIR (FABL) is the air
traffic control, to the extent to which it exists. On the
southwest side, the Cape Town FIR (FACT) Flight
Information Region provides advisory service for traffic.

Airport Controlled Airspace
Many types of controlled airspace surrounding airports
in the United States have a direct parallel to the airspace
surrounding airports outside the U.S. This makes flying in
many countries easier.

Control zones outside the U.S. are indicated by the let-
ters “CTR.” There are many countries throughout the
world that have not yet converted to the ICAO standard
for airspace designations such as class A, B, C, etc.

Note that Sexer intersection is a compulsory reporting
point which is indicated by the solid, filled-in intersection
symbol. The Sexer intersection is on the TMA boundary
for the Kasai TMA (terminal control area). The ICAO def-
inition for terminal control area is a control area normal-



Approach Chart Sequence
To help find the proper approach chart in
your Airway Manual, Jeppesen has designed a
chart filing system. The filing system helps in
two ways. First of all, it helps when trying to
find an approach chart while airborne.
Secondly, when filing revisions, you should
be able to tell exactly where each approach
chart is to be placed.

As an additional aid, the approach chart city
name, state, and airport name are printed on
the approach chart using the same wording
as is found on the enroute chart. The names
of the states for each airport are included on
the enroute charts making it easier to deter-
mine which state tab to look under to find
the approach chart.

Alphabetically by State
Within each Airway Manual, the approach
charts are arranged alphabetically by the
state name. State tabs are included prior to
the first airports for each state. A complete
USA coverage containing enroute, area,
departure, STAR, and approach charts would
include eight two-inch leather or plastic
binders. The various regional coverages con-
tain fewer states, but each manual is still
arranged alphabetically by state. Jeppesen
charts supplied to airline pilots are sequenced
alphabetically by the city name and not by
the state name.

Alphabetically by City
Within each state, the approach charts are
sequenced alphabetically by the city name.
Sometimes, however, it may be difficult to
find a city name, since the airport may be
listed under another city. For example, to find
the approach chart for Hartford, Connecticut
you must look under Windsor Locks. Doesn’t
make sense? Jeppesen lists the associated city
name according to the FAA documents used
to make approach charts. You say that still
doesn’t help you find the airport? There are
two things which help. By referring to the
enroute chart, you can see the exact way the
airport is listed in the approach charts. The
other solution is to contact the airport
sponsor or operator and have them officially
change the associated city through their
normal FAA channels.

Index Numbers
Frequently, there are many airports listed under
one city name. In order to keep the sorting
system straight in your Airway Manual,
Jeppesen uses an index number which is at the
top of every approach chart. This index num-
ber is usually a three- or four-digit number
enclosed in an oval at the top of each chart.
This index number helps to sort airports within
city names and it also helps to sort the
approaches in proper sequence at each airport.

As an example, refer to the following illustra-
tion which shows the approach charts for
Denver, Colorado. The first digit is used to
sequence airports under a single city name.

The first number “1” in the index number
“11-1” at Denver is used for Denver
International Airport, the principal airport. All
approach charts for Denver International
have an index number beginning with the
number “1.”

Jeffco Airport is listed as the second airport
under Denver and has an index number of
“21-1.” Buckley Air National Guard Base is
the third airport listed under Denver and uses
the index number “31-1.” (The name
Buckley is above Aurora, a suburb of Denver,
since this is an approach chart supplied only
to subscribers of the military approach chart
series.) Centennial Airport is the fourth
airport that is listed under Denver and has 
the index number “41-1.”

The first number is arbitrarily chosen and
doesn’t necessarily indicate a descending
order of airport capability. The second num-
ber within the index oval is also used for sort-
ing, but the number has a bit more signifi-
cance from a pilot perspective. The approach
with the greatest precision and the lowest
minimums usually has a lower index number
than the approaches with higher minimums.
As an example, at Denver International
Airport the second digit “1” in the “11-1”
index number is used for ILS approaches. By
using this system, the “best” approaches are
found at the beginning of each airport listing.
As you flip the pages for each airport, you will
notice the minimums usually go higher. The
following numbers represent the type of
approaches that will be found according to
the second digit of the index number:

0 — Area, SID (DP), STAR, Taxiway
Facilities, Class B Airspace, etc.

1 — ILS, MLS, LOC, LDA, SDF
2 — Reserved
3 — VOR
4 — TACAN
5 — Reserved (Formerly Low 

Frequency Range)
6 — NDB (ADF)
7 — DF
8 — GPS, PAR, ASR, SRA, SRE
9 — VOR DME RNAV, Vicinity Charts, Visual

Arrival, Visual Departure
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W hen the weather is as clear as a bell,
finding a runway is easy, even with
relatively little piloting experience.

Just pull out the sectional chart, find a few
landmarks near the airport and “drive” on
home. But, place a cloud “mask” completely
around the airplane and obscure the ground,
the sky, and all landmarks, then it takes
experience, certificates, ratings, properly
equipped airplanes, ATC, clearances, and
magic sheets of paper called approach charts.

Through the maze of printing, important
numbers penetrate to display the frequen-
cies, courses, distances and altitudes. The
approach chart is the graphic presentation of
these numbers which experienced pilots use
to find the destination runway — with preci-
sion and — legally.

Approach Charts vs.
Approach Procedures
Instrument approach procedures are
designed by government authorities. After
each approach procedure is issued by the
FAA, the official FAA Form 8260 in narrative
format is distributed to charting agencies,
such as NOS (National Ocean Service),
Jeppesen, and others.

Since approach charts are graphic representa-
tions of approach procedures, the charts carry
a “heavy weight” – they are portrayals of
Federal Aviation Regulations. Each approach
you “shoot” is in compliance with FAR Part 97
(plus numerous other FARs.) Approach proce-
dures go through most of the same rule-
making steps that other FARs do. After a pro-
cedure is designed by FAA Aviation Standards
(AVN), the approach is eventually listed with
other FARs in the Federal Register. It now
becomes law–altitudes, courses, distances,
everything. To fly legally, you must comply
with the numbers on each approach chart.

In the United States, the approach proce-
dures are designed in accordance with the
FAA’s TERPs (United States Standard for
Terminal Instrument Procedures.) In most
other countries around the world, approach
procedures are designed in accordance with
the ICAO PansOps guidelines, so there are
subtle differences. But in each case, the
approach procedures are still designed by the
government authorities. In a later article, we
will discuss the segments according to the
TERPs specifications.
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The next article in this series on Jeppesen
charts will discuss the heading and border
data on the top of the approach charts and
the border information on the bottom of the
charts. Additionally, we will begin looking at
the planview.
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In the illustration below, the second digit of
the first chart is a “1” for ILS Rwy 7, the
second digit of the second chart is a “3” for
the Jeffco VOR DME Rwy 29L/R approach. The
second digit of the third chart is a “6” for the
Centennial NDB or GPS Rwy 35R approach.
The second digit on the fourth chart is an “8”
for the Front Range GPS Rwy 35 approach.
The second digit on the Jeffco chart is a “9”
for the VOR DME RNAV Rwy 29R approach.

The number “0,” when used as the second
digit, applies to non-approach charts included
with each city. The Denver Area Chart uses a
second digit “0” followed by “-1.” The third
digit in the “10” series indicates the type of
chart. The “-1” is used for area charts, the 
“-1A” is used for Class B Airspace charts, the 
“-2” is used for STAR charts and the “-3” is
used for DP or SID charts.

The Last Digit
When more than one of the same type of
approach is found at an airport, the first two
numbers of the index are the same. To
provide proper sequencing of the charts, the
third digit becomes significant. As an
example, the first chart for Denver
International is “11-1” for the ILS Rwy 7
approach. The index “11-2” is for the ILS
Rwy 8 approach and the index “11-3” is for
the ILS Rwy 16 approach. Within a type of
procedure, such as the ILS, the approach
charts are being changed to be sequenced 
by runway number so it is easier to find a 
specific approach at a larger airport.

At larger airports, the airport diagram has an
index number of 10-9 so it can be sequenced
in front of the approach charts. At most
smaller airports, Jeppesen publishes a large-
scale airport diagram on the reverse side of
the first approach chart for the airport. 
When the airport diagram is printed on the
back of the first approach chart, the index
number is the same as the front side of the
approach chart.



minimums (if they are available). For example,
since this approach is labeled ILS Rwy 17L,
straight-in minimums could not be used for
landing on Runway 17R. If a procedure were
titled VOR Rwy 35L/R, straight-in landing min-
imums would be authorized on both of the
parallel runways identified by title. In some
cases, a side-step runway is authorized with
straight-in landing minimums, but they are
usually higher than for the runway in the
approach procedure title.

When the approach procedure does not autho-
rize straight-in landing minimums, a hyphen
and a letter will follow the type of approach.
According to the TERPs procedure design crite-
ria, straight-in landing minimums are not avail-
able when the final approach segment is more
than 30 degrees from the runway alignment,
the final approach is too steep, or the final
approach doesn’t come close enough to the
runway threshold (or extended centerline).

The procedure identification includes the type
of radio equipment to be used to fly the
approach. In the US, Canada, and other coun-
tries which use the TERPs procedure design cri-
teria, the procedure identification includes the
type of navigation aids which provide final
approach guidance. If the approach is labeled
VORTAC, VOR DME, ILS DME or LOC DME,
DME must be used in addition to azimuth
guidance. If DME is stated only in the plan and
profile views, then its use is optional; however,
the minimums may be adversely affected in
such a case. The method used by the TERPs
procedure designers to identify instrument
approach procedures is very consistent.

For ILS approaches, the localizer, glide slope,
outer marker (or authorized substitute), plus
stated visual aids must be used to get the low-
est minimums. On ILS approaches, if some

components or visual aids are not available or
are not used, higher minimums usually apply.

Most countries follow the ICAO standards
which state that the types of navaid(s) on
which the instrument approach procedure is
established shall be part of the identification.
As a result, titles such as VOR NDB ILS DME
Rwy 15 might be a procedure identification
used by a country to indicate all the types of
navaids that might be used on the approach,
depending on the transition and the missed
approach. The approach procedure identifi-
cations are from the applicable authoritative
source in each country, so they can vary from
country to another. In general, the title is a
common reference to be used by both the
controller and pilot to ensure both are “play-
ing” off the same page.

After the communications boxes, the primary
facility upon which the approach is predicated
is included with its identifier and frequency.
Other navaids necessary for the approach are
found in the plan view. The final approach
course is included as part of the briefing as well
as the FAF and the lowest landing minimum.
On ILS approach charts, the altitude of the
glide slope at the LOM (or its substitute) is
included as a means of cross checking the
altimeter when passing the fix. On non-preci-
sion approaches, the minimum altitude at the
FAF is shown.

By definition, the field elevation is the eleva-
tion of the highest usable landing surface on
the airport. That elevation is included toward
the right of the Briefing StripTM (plus next to
the runway in the profile). The touchdown
zone elevation (TDZE) is included with the
airport elevation.

Minimum Sector Altitudes 
Most important — the minimum sector alti-
tudes (MSA) listed in the heading data of
Jeppesen approach charts are included for
emergency use only in the United States
and most countries. An MSA provides at least
1,000 feet of obstruction clearance within a
25-nautical mile radius of the fix designated
below the MSA circle. The 1000-foot clear-
ance applies in both mountainous and non-
mountainous areas.

The center of the MSA is normally the locator
on ILS or localizer approaches, the VOR on VOR
or VOR/DME approaches, and the NDB on
NDB approaches. On GPS approaches, the
MSA is typically centered on the landing run-
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Skybird 1227K: Midtown Tower,
Skybird 1227K, 20 miles west, request
advisories, landing.

Tower: Skybird 27K, active runway 27, wind
280 degrees at 15 knots, altimeter 30.12,
enter and report left downwind.
Skybird 27K: Midtown Tower, Skybird 27K
is over the smokestack west of town, wind
appears to be from the east, request straight-
in landing Runway 9.
Tower: 27K, if you’re landing at the smoke-
stack, land east; if you’re landing at Midtown,
plan Runway 27.

We all have similar stories to relate which
we’ve heard via communications. Some of
them have happened to us. Communications
are our heart beat. Most of us feel, “Give me
a mike and I can handle almost anything. But
take that mike away, and my command capa-
bility disappears.”

Some of the most important information for us
is the communications frequencies — and they
are at the top of every Jeppesen approach
chart. These frequencies are placed in the order
they are used when arriving at the airport.

Heading Data - Briefing StripTM

The Briefing StripTM format is designed to be a
checklist of some of the most important items
when first studying an approach chart. It has
items in addition to the communications data
such as the primary navaid for the approach,
the final approach course, field elevation and
procedure identification. The approach proce-
dure identification is shown under the city
name. If the approach has straight-in landing
minimums, the straight-in runway will be
included following the approach type.

The first illustration for Denver, Colorado shows
this is the ILS approach to runway 17L. Any
other runway would require the use of circling
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and need to contact and approach control
facility and you do not know the sector fre-
quency, the approach control facility has
agreed to respond to “pop ups” on the initial
contact frequency. Approach will then assign
the appropriate frequency to you.

Next Month: In the next article in this series,
we will continue with the heading information
and then begin analyzing the content of the
approach chart plan view.
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way threshold. MSAs are usually not provided
on back course or radar approaches.

MSA sectors are designated between two
magnetic bearings to the facility upon which
the MSA is based. There are two reasons why
the MSAs should not be used as normal
flight altitudes:

1. In mountain terrain areas, FAR 91.177
states that an altitude of 2,000 feet must be
maintained above the highest obstacle...(for
direct routes).

2. Since MSAs are not flight altitudes, the FAA
does not monitor new obstructions as critically
as those which underlie flight paths.

Communications
Each Jeppesen approach chart includes most
IFR communication frequencies for arrivals at
each airport at the top of the approach chart.
Refer to the Denver, Colorado ILS Rwy 17L
approach chart for a discussion of frequencies
to be utilized at the international airport.

The first communications box includes the ATIS
frequency used for arriving at the airport. If the
term “arrival” is included, it means there is a dif-
ferent ATIS frequency for departures and will be
included on the airport diagram chart. At Denver,
the letter “D” precedes ATIS since the ATIS is
transmitted digitally as well as by the conven-
tional analog voice. For cockpits so equipped, the
ATIS digital signal is received and then displayed
in text form on one of the panel displays.

When the local weather is available from an
automated system such as ASOS (Automated
Surface Observation System), it is shown with
the frequency. The information is often trans-
mitted on a discrete VHF frequency, but will
sometimes be transmitted on the voice portion
of a local navaid.

Approach Control
When an airport is served by an approach con-
trol, the frequencies will be included after the
ATIS box. A letter “R” in parentheses in the
approach control box indicates the availability
of radar. It is interesting to note that where the
(R) doesn’t appear, that doesn’t mean that
radar is not available, it just means that the
local radar facility has not announced they will
provide radar when requested.

At Denver, the approach control is divided into
two different areas. When arriving from the
north, 119.3 MHz is the approach control fre-
quency, and when arriving from the south, the
frequency is 120.35 MHZ. Sometimes, the dif-
ferent areas are defined by specific degrees such
270° clockwise to 090°. The center point for the
sectorization is not always known; neither can
you tell from the information given whether the
sector bearings are magnetic or true.

In the early 1980s, the FAA initiated a concept
called the “initial contact frequency.” Each
tower, approach, departure, and ground con-
trol facility is supposed to designate a single fre-
quency for “initial contact.” In some cases, you
will see only one approach control frequency
when you know there are more. This is because
of the “initial contact” concept. If you are VFR



purpose of carrying out airport advisory
practices while operating to or from an
uncontrolled airport.  The CTAF may be a
UNICOM, Multicom, FSS, or tower fre-
quency.  UNICOM is included on the
approach chart only when it is the CTAF.

When an airport has no control tower, the
flight service station and its frequencies will be
placed in the communications area.  When
neither a tower nor an FSS is at the airport,
other available frequencies such as UNICOM
or Multicom may be listed.  Refer to the ILS
Rwy 12 approach at Huron, South Dakota,
which has an FSS on the airport and can be
contacted by calling “Huron Radio.” The
Huron Flight Service Station provides local
airport advisories at Huron which is indicated
by the letters “LAA” included within the paren-
theses. Even though Huron Radio has other
frequencies, the frequency of 123.6 MHz is the
CTAF, so 123.6 should be used when operat-
ing at the Huron airport.  A call for airport
advisories would be to Huron Radio.

Ground Control
The ground control frequency (most of which
are in the 121.6 to 121.9 MHz bandwidth) is
listed in the far right box labeled “ground.”  If
there are different ground control frequen-
cies for different parts of the airport, they will
be listed in the ground control box with the
area where they are to be used.
Since clearance delivery is a depar-
ture frequency, it will be shown only
on the airport chart when it is avail-
able at an airport.

ARTC Center as
Approach Control
When the services normally provided
by approach and departure controls
are provided by a center, the center
information will be included in the
approach box.  At locations such as
Huron, South Dakota, an approach
control is not available at the airport
or nearby.  In these cases, the air
route traffic control center in the
area usually provides the functions
normally given by approach control.
At Huron, Minneapolis Center pro-

vides the approach con-
trol service on 126.25 MHz.

In other locations such as Myrtle
Beach, South Carolina, the
approach control is not a 24-
hour facility, so the Jacksonville
Center provides the approach
control services on 128.7 MHz.
At both the Myrtle Beach and
Yankton airports, the Center has

radar capability, but the radar is not usable
down to the FAF crossing altitude. You should
not expect vectoring service or other radar
services. So the (R) is not included with the
Center name.

UNICOM
At Yankton, South Dakota, the CTAF fre-
quency is 122.8 MHz.  This is an unusual case
where Jeppesen provides the UNICOM

frequency on an IFR approach chart. The
official call sign for the UNICOM is Chan
Gurney Municipal UNICOM, but you
probably will not hear all those words spoken
by local pilots when calling UNICOM.

Altimeter Settings
In the design of instrument approach proce-
dures and the applicable minimums, the FAA
bases their specifications on an altimeter
setting from the local airport. With these
criteria, it is very important to have a local
altimeter setting. There are many methods
used on the approach charts to indicate the
altimeter source, depending on the type used.

In addition to the ATIS, ASOS and AWOS-3
are shown when available.  At Huron, the
ASOS (Automated Service Observation
System) is available on 118.12 MHz.  At
Myrtle Beach, the altimeter is available on
both the ATIS on 123.92, and the AWOS-3
(Automated Weather Observing System) on
124.5 MHz.

Since an altimeter setting is necessary for fly-
ing the approach, the remote altimeter
source is specified when the local altimeter
setting is not available.  The remote altimeter
is included in the notes box on the new
Briefing StripTM charts and in the heading box
on the earlier charts.

At Denver Jeffco Airport, the chart indicates
that when the tower in inoperative, you
should use the Denver International altimeter
setting.  The altimeter setting will be provid-
ed by Denver Approach Control.  At Yankton,
South Dakota, if the local altimeter setting is
not received, you should then use the altime-
ter setting from Sioux Falls.  At Yankton, the
Sioux Falls altimeter setting would be given
by the Minneapolis Center.

When the altimeter setting is obtained from a
source more than 5 NM from the airport ref-
erence point (ARP) for an airport, the
required obstacle clearance (ROC) is
increased for the final (except precision final),
step-down, circling, and intermediate seg-
ments.  The landing minimums are also
adversely affected.
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T here are times when you especially
recognize the importance of communi-
cations.  During the Oshkosh EAA

Convention, departing IFR is efficient - but
not according to conventional rules.  During
the busiest times, IFR clearances have been
received by telephone on the ground, then
the clearances to taxi and takeoff are done by
listening only and by watching FAA
controllers with large colored paddles on 
the ramp and near the runway end.  After 
departing, the tower will then give the
clearance to contact departure control.  This
is the first time the microphone is needed.

After takeoff, imagine reaching down for the
mike and finding it missing. This is one of 
the many true stories about Oshkosh and
actually happened in IFR conditions. That’s
when you realize how important it is to talk 
to ATC.

In the last article in the series, we began our
discussions on the approach chart heading
which includes the communications available
at the airport.  In this issue, we continue
discussing communications.

Tower
After the ATIS and approach, the next
frequencies are included in the tower box
and include tower, UNICOM, and sometimes
flight service station frequencies.  At major
airports such as Denver International, there
are numerous tower frequencies, but only the
one that is applicable for the straight-in
landing runway for the approach is shown.
The other tower frequencies are included on
the other approach charts.

When communications are only available
part time, an asterisk is placed just before the
communication function.  At Jeffco, the ATIS,
Tower, and Ground Control do not operate
24 hours a day. An asterisk is placed just to
the left of the tower name to indicate its part-
time status - because the tower is not full
time, the letters “CTAF” are included to indi-
cate the Common Traffic Advisory Frequency.
The CTAF is the frequency designed for the
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at the end of the approach and for departing
the airport.  All the communication frequen-
cies on the airport diagram are listed in the
order of use when departing the airport.  The
airport charts also include takeoff and alter-
nate minimums and IFR Departure
Procedures (now Obstacle Departure
Procedures) to keep airplanes away from rock
piles on climb out.

In the next article, we will begin exploring
the approach chart plan view.
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As a bit of interesting trivia, a remote altime-
ter setting source is not authorized for a
remote distance greater than 75 NM, or for
an elevation differential between the remote
altimeter source and the landing area that is
greater than 6,000 feet.  You can see the
importance of local altimeter settings and the
ability to know how to obtain remote altime-
ter settings when a local one is not available.

Legend Pages
The approach chart legend pages have no
more recreational reading value than the
enroute legend pages, but they are there.
They are also some of the most important
recommended reading you can do.  The
details of the symbols and their meanings are
included with some explanatory comments
when appropriate.

Remember when reading the legend that it is
written to satisfy international requirements,
not just those for the United States.  Most
countries have not adopted the U.S. TERPs
(United States Standard for Terminal
Instrument Procedures), so the definitions of
various approach segments may not be what
you learned in ground school.  Most coun-
tries have adopted the ICAO approach proce-
dure design criteria called PansOps.

Chart NOTAMs
When there are temporary changes to
enroute or terminal charts, these changes are
included in Jeppesen’s Chart NOTAMs under
the “Chart NOTAM” tab.   Changes to the
enroute charts are listed first, followed by
changes to the terminal charts.  The Chart
NOTAMs are sometimes used for last-minute
changes that missed the cutoff dates for
changes.  These NOTAMs are usually pro-
duced every two weeks.  It is important to
note that the Chart NOTAMs only highlight
changes to the Jeppesen charts and do not
substitute for the NOTAMs issued by a briefer
or received through an online service.

Area Charts and Class B
Airspace Charts
As you probably noticed, Area charts and
Class B Airspace charts use the approach
chart index number system.  Many people
prefer to file the Area charts and Class B
Airspace charts behind the enroute charts
since area and Class B Airspace charts nor-
mally serve a larger area than just one city.
Others prefer to take the Area and Class B
Airspace charts out of the enroute chart
binder and place them with each city in front
of the Departure and STAR charts.  The index
numbering system on these charts is compat-
ible with the approach chart series, so this
second filing system is quite easy.

Approach Charts and Airport
Diagram Philosophy
Since the approach charts are used for arriv-
ing at the airport, we have listed the commu-
nication frequencies in the order of use when
flying to the airport.  Included with the
approach charts are the airport diagram
charts and they are designed to be used both


