
type of change was made which
required the reissuance of that
approach sheet. We formerly
used the words “None” for the
Changes note on the side that
had no changes, but the com-
plaints were numerous - the
solution? “See Other Side.”
Occasionally a chart has been in
the field so long that it should be
revised even though there are no
aeronautical changes to make a
revision necessary. This type of
chart is marked with the nota-
tion “Reissue.”

Since the charts are maintained
in a specific sequence within
each airport, it is sometimes
necessary to relocate an
approach chart from the back
of one page to the front of a
following page. For example,
this change will occur when a
localizer back course approach
is added to the service and
must be sequenced between
the front course ILS and an
existing VOR or NDB approach.
As new charts are revised,
Jeppesen is also sequencing the approach
charts so they are sequenced by runway
number within an approach procedure
type. In these situations, the changes are
noted as “Chart reindexed.”

Amendment Numbers
Amendment  numbers  are  included  on  the
charts  as  a  record  of  the  changes  that  have
been  made  by  the  FAA.    These  numbers  are
located  in  the  left  margin  at  the  bottom  of
each  approach  chart.    Since  each  chart  con-
tains  regulatory  information,  the  standard
instrument  approach  procedure  (SIAP)  is  list-
ed  in  the  Federal  Register.    Normally,  each
time  a  procedure  change  is  made  to  the
approach  chart,  the  approach  goes  through
regulatory  action  and  the  amendment  num-
ber  is  increased  by  one. However,  an
approach  chart  is  often  revised  with  no
change  in  the  amendment  number. This  is
done  when  non-procedure  information,  such
as  a  communication  frequency,  is  revised.
The  first  chart  in  the  illustration  shows  the
amendment  number  as  “0.” This  means
that  this  is  the  original  issue  of  the  chart
and  no  revisions  have  been  made. The
second  chart  includes  the  words  “PANS
OPS”  which  means  that  the  country
which  issued  this  chart  has  stated  that
their  instrument  approach  procedure  com-
plies  with  the  ICAO  PANS  OPS  criteria  for
the  design  of  instrument  approach  proce-
dures. The  next  chart  says  Amend  29B
which  means  that  this  is  the  29th  revi-
sion  of  procedure  information  since  the
chart  was  first  issued. The  letter  “B”
means  this  is  the  second  CCP  NOTAM
issued  against  the  29th  amendment.

Plan View
The plan view is the largest area on the
approach chart and is located immediately

below the heading or Briefing Strip. This sec-
tion shows the approach procedure, includ-
ing the feeder routes used to connect the
approach with the enroute structure. The
entire area within the plan view is drawn to
scale. The scale is located in the left margin,
next to the plan view, and normally has a
conversion factor of one inch equals five nau-
tical miles. Occasionally, though, the naviga-
tion information portrayed in the plan view
covers such a large geographical area that it
is necessary to use a scale of 7.5 nautical
miles per inch. When this scale is used, it is
shown on the left side of the plan view.

Plan View Symbols
Most of the symbology used on enroute
charts is identical to the symbology used on
approach charts. This procedure allows you
to transition from enroute charts to approach
charts without learning a second set of sym-
bols. The following discussion of approach
chart symbology pertains to the Philadelphia,
Pennsylvania ILS Rwy 27L approach.
The localizer front course symbol is displayed
as a tapered arrow, pointing to the airport. A
series of light, parallel diagonal lines indicate
the right side of the localizer when proceed-
ing inbound. The shading was originally cre-
ated to match the blue and yellow sectors
displayed on the early generation course
deviation indicators. The shaded side of the
localizer symbol represented the blue sector.
The localizer back course is included on the
opposite end of the runway only when it is used
for a missed approach or part of a transition. It
is also included on back course approaches.
The inbound magnetic course of the localizer
is provided in bold numbers, while the out-
bound course is shown adjacent to the hold-
ing pattern outbound track, or next to the
procedure turn when it is used for the course
reversal. For example, the inbound course at
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T here is always at least one day every
other week that you know the postman
will stop at your mailbox. That familiar

brown envelope from Denver or Frankfurt con-
tains charts to fill some of your leisure hours.
Each week, approximately 53,000 changes are
made to Jeppesen charts. Despite numerous
attempts to consolidate as many of these
changes as possible, new and revised pages still
keep flowing. 

Changes

When charts are issued, the items changed
are indicated at the lower left of each
approach, SID (Departure Procedure), STAR
and Class B Airspace chart. The charts in the
first illustration indicate some samples of rea-
sons for approach chart changes. The
changes for the top chart indicate that the
communications have been revised. And,
since many of the charts get revised every
week, the chart formats are also revised to
include the new Briefing Strip™ format.
Some of the other changes in the illustration
don’t seem quite so obvious. For example,
why are some charts shipped with changes
marked as “See Other Side?” When you see
this change note, flip the approach chart to
the reverse side and you will note that some
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cedure for the course reversal, the procedure
turn will also be indicated with a heavy black
line. At Philadelphia, the holding pattern is
depicted at GLOUS intersection with a heavy
black line. This means the holding pattern is
part of the procedure, and is the course
reversal instead of a procedure turn.

In the next article, we will continue our dis-
cussion of the plan view.

Philadelphia is 265 degrees and the out-
bound course is 085 degrees.
The frequency of the localizer may be found
in two places on the chart. One location is in
the Briefing Strip. The letters “LOC” appear
in the Briefing Strip, followed by the localizer
identifier and frequency. This frequency is
also included within the elongated oval on
the plan view. The oval includes the localizer
inbound course, the localizer frequency, and
the identifier with letters and Morse code. At
Philadelphia, the letters “ILS DME” are at the
top of the frequency box to indicate that the
facility includes the localizer, glide slope, and
a frequency-paired DME.
Several other navigation aids which are used
for the approach are normally also included in
the plan view. The Philadelphia ILS approach is
unusual in that it does not have a middle
marker, outer marker, or compass locator. A
number of years ago, the FAA changed the
policy so that an outage of the MM did not
cause the minimums to be raised.
Consequently, many middle markers disap-
peared since they no longer provided lower
minimums. A locator outer marker (LOM) is
usually at the non-precision FAF, but at
Philadelphia, the FAF can be identified by DME
or cross radials from the MXE and OOD VORs.
The PNE VOR toward the top of the plan view
is an initial approach fix (IAF) and is used to
form the initial approach segment from the
enroute structure to the FESTI intersection.
The PNE VOR is off the chart to the north so
the frequency, identifier, and Morse code are
shown for two reasons. First, it is used to
identify the beginning of the segment with
the identifier to match with the identifier on
the enroute chart navaid. Secondly, the PNE
VOR is used to form the FESTI intersection.

Thickness of Lines
On the route from PNE, note there are two
different thicknesses of the route. The first
portion of the route is drawn with a heavy
line and terminated with a large arrowhead.
This means that the route can be flown as a
transition. Additional information is provided
for this flight track. The route also includes
the distance (9.9), the altitude (2,100) and
the magnetic course (185). At the end of the
thick line, a light-weight line continues to
FESTI and terminates with a small arrowhead.
The light-weight line indicates that PNE is
one of the formation facilities for FESTI. PNE
would be used to form FESTI for the initial
approach segment along the 293 radial from
the CYN VOR on the east side of the chart.

The GLOUS intersection has a number of for-
mations. The first is the localizer track. It can
also be formed by the ILS DME as well as
identified by the radials from OOD and MXE.
The radials from OOD and MXE are shown in
a light-weight line with a small arrowhead.
The difference here is significant since the
light line shows these are not transitions that
can be flown from the OOD or MXE to the
GLOUS intersection.

The heavy black line on the approach chart
indicates the procedure track. When a proce-
dure turn is authorized on an approach pro-
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large majority of pilots chose the brown
over the green even though they had
chosen the green before the simulator ride.
The evaluators asked why brown instead of
green and why they changed their minds.
Comments came back “Green is too
pastoral.  Brown scares me.”  “The brown
colored terrain is serious.”

As a result of the tests, the terrain is now
depicted in brown.  Once it has been
established that the terrain will be depicted
on a chart, the first contour level is the first
1,000 level above the airport elevation.  At
Bozeman, since the airport elevation is
4,474 feet, the first contour level is 5,000
feet.  The terrain contours are spaced at
1,000-foot intervals.  Each contour is labeled
with the MSL value.  The areas between the
contour lines are printed in brown with
increasing levels of color intensity as the
elevations change so the darkest color of
brown is the highest level.

Note on the ILS approach chart for Bozeman
that the highest elevation in the plan view is
7,133 feet.  This peak is less than 4,000 feet
above the airport elevation, but the chart has
contours on it.  Because the VOR Rwy 12
approach chart at Bozeman has an elevation
of 9,650 feet in the plan view and it is
considerably higher than 4,000 feet above
the airport, it qualifies for contours.
Therefore, all approach charts into Bozeman
then get the colored terrain contours.

Other Details on the Plan View
The longitude for the plan view area is
included on the bottom edge of the plan
view and the latitude is provided on the left
edge.  Before the mid 1970s, Jeppesen charts
included city patterns, major highways, and
railroad tracks.  They were dropped after a
Jeppesen seminar when it was decided the
charts were primarily IFR and not VFR.  The
congestion was reduced and now only large
rivers and bodies of water are included in the
plan view.  Additionally, reference points such
as towers, tall buildings, antennas, and other
objects are included with their elevations for
orientation to the area over which the
instrument approach is conducted.
Minimum altitudes of the instrument
approach provide prescribed clearances of
terrain and structures beneath the flight path.

Procedure Turn
A procedure turn is depicted on Jeppesen
approach charts with the outbound and
inbound headings at 45 degree angles to
the approach course.  At Bozeman, after
tracking the localizer outbound from
MANNI, the heading away from the localizer
is 253° and the heading used to intercept
the localizer course inbound at the
completion of the turn is 073°.  The
procedure turn is prescribed when it is
necessary to reverse direction to establish
the aircraft inbound on an intermediate or
final approach course.  It is a required
maneuver, except under the following
conditions:
1. The symbol “NoPT” is shown.
2. Radar vectoring is provided.
3. A one-minute holding pattern is

published in lieu of a procedure turn.
4. A teardrop course reversal is depicted.
5. The procedure turn is not authorized.

The altitude prescribed for the procedure
turn is a minimum altitude until the aircraft is
established on the inbound course.  The
maneuvering must be completed within the
distance specified in the profile view and on
the same side as the procedure turn symbol.

Although 45° turns are provided on the
approach chart for the procedure turn, the
point at which the turn may be started and
the type and rate of turn are left to the
discretion of the pilot.  When a procedure
turn is depicted, there are various options.
In addition to the procedure turn, the race
track pattern or the teardrop procedure turn
can be substituted.  However, when a
holding pattern or teardrop procedure turn
is depicted, the holding pattern or the
teardrop course reversal must be flown as
shown on the chart.

There are a number of ways to transition to
the ILS approach.  If flying from the
Bozeman VOR, the feeder route to the outer
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I t’s been called the bird’s eye view. It’s been
called God’s view.  It is also known as the
over view.  There probably have been

many other names used to describe the plan
view.  It is the view from high above and is
the only portion of the chart that is to scale.
It probably can be considered the part of the
chart that gives the best overall orientation
for the approach procedure.

Terrain
On the Bozeman, Montana ILS Rwy 12
approach chart, the large areas shown in
brown represent terrain information.  In the
early 1990s, Jeppesen began depicting
terrain in a brown color on all the approach
charts that met the criteria of a terrain-
critical airport.  In order for terrain to be
depicted on the approach chart, there must
be terrain within the plan view that is at
least 4,000 feet above the airport or terrain
that reaches 2,000 feet above the airport
and is within six miles of the airport.  If
there is terrain on any one approach chart
for an airport that qualifies for terrain, then
all the approach charts for that airport will
have the terrain depicted even though one
of the charts might not otherwise qualify.

It is interesting to note that the terrain is
depicted in brown, and not green.  Green
was formerly used to depict terrain on the
area charts when terrain was first introduced
on the area charts in 1975.  When it was
decided to depict the terrain on approach
charts, a study was made and the first
prototype terrain approach charts were
given to a number of pilots.  The first charts
were printed with green terrain and another
set were printed with brown terrain.

The pilots in the testing program were first
given the charts in both green and brown
and were asked if they preferred the green
terrain or the brown terrain.  The majority
said they preferred green (which was our
first preference.)  Then the pilots were given
the same set of charts to be flown in the
simulator.  There were flight instructors who
gave many clearances to simulate ATC
vectors that came close to the terrain.

After the simulator tests, the evaluation
pilots were then asked again if they
preferred the green or the brown.  What we
discovered was an amazing change.  The
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approach at the MENAR intersection which
is on V-365.  At the MENAR intersection,
you would proceed direct to the MANNI
LOM at 9,300 feet or higher.  Since the let-
ters NoPt are not included on the feeder
route from MANNI, you would be required
to fly the procedure turn (or other course
reversal) at MANNI.

In the next article, we will discuss the
approach segments.

marker is 297°, the minimum altitude is
7,300 feet, and the distance is 7.6 nautical
miles.  The depiction of this outbound track
is a bit unusual.  It is offset to the side of the
localizer to better depict all the relevant
information.  At Bozeman, when flying from
the VOR, it is required to fly a course
reversal at the LOM.  Since the procedure
turn is shown with the heavy line used to
depict the procedure turn, it is the primary
course reversal.  The holding pattern at the
LOM is shown with a light line.  The light
line for the holding pattern indicates it is for
the missed approach, not the primary
course reversal.

There are a couple of routes that can be
flown into Bozeman that don’t require a
course reversal.  At the left of the plan view,
the route from the Whitehall VOR (HIA)
passes the THESE intersection and then pro-
ceeds to the FALIA intersection which is on
the localizer.  From FALIA, the letters NoPT
are adjacent to the localizer.  The letters
NoPT stand for no procedure turn.  NoPt is
actually regulatory which means you must
fly a straight-in approach from FALIA.  If you
need to make a course reversal because of
excessive altitude, you must inform ATC
since they are planning their spacing with
other aircraft based on you proceeding
straight in over the LOM.

The THESE intersection is on V-343 so when
flying to Bozeman on V343, no procedure
turn is authorized (or required) from THESE.
When approaching Bozeman from the
northwest on V-365 (BZN 320° radial), you
have a couple of options.  If you have DME,
you could fly the 14 DME arc to intercept
the localizer. The minimum altitude on the
DME arc is 8,300 feet which would be 
flown until intercepting the localizer.  The
lead-in radial (BZN 306°) was originally
established by the FAA as the point where
you would change your VHF navaid tuning
from the BZN VOR to the IBZN localizer. If
you have two nav receivers, that require-
ment doesn’t really exist, but it is a good
indicator to tell you that you are about to
intercept the localizer.

What is the value of the 14.0 DME fix on
the localizer?  If you look closely, that is the
end of the DME arc and the beginning of
the segment on the localizer when flying
from the DME arc.  The altitude of 6,800
feet from 14.0 DME shows that you can
descend to 6,800 feet after flying the DME
arc and intercepting the localizer.

Can you begin your descent at the lead-in
radial?  Not really, since the FARs state that
you can’t descend to the next altitude until
established on the next approach procedure
course.

When approaching from the northwest on
V-365 without a DME, you could begin your
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U.S. TERPs criteria and U.S. FARs, but much of
it is applicable in other parts of the world.

Final Approach Segment
When looking at an approach chart to deter-
mine the segments, it is usually easiest to
start at the airport and work through the
approach backwards because the location of
the final has the least flexibility. The last seg-
ment when coming into the airport is the
final approach segment, which begins at the
final approach fix (FAF). The final approach
fix is usually the outer marker on localizer
approaches, and the VOR is the FAF on VOR
or VOR/DME approaches when the VOR is
not on the airport. For NDB approaches with
the NDB located off the airport, the NDB usu-
ally forms the FAF. In any case, the final
approach fix is designated in the profile view
on Jeppesen approach charts with a small
Maltese cross.

In the late 1980s, a major concept change
was created by the FAA to solve an opera-
tional problem. Operators who fly according
to FARs 121, 129, and 135 are required to
abandon the approach if the weather goes
below minimums when on final approach.
When the TERPs criteria were first adopted in
November 1967, the FAF was located at the
outer marker (OM) for virtually all ILS
approaches. This made it easy to determine
the point at which to abandon the approach
since the FARs said that once the final
approach fix was passed and the weather was
reported below minimums, the captain could,
at his discretion, continue the approach. So if
the weather went below minimums before
the OM, the approach should be abandoned.
If the OM had been passed, the captain could
make the decision to continue.

Things don’t always stay easy in this business. At
one airport, the final approach course and
descent began well before the OM. The actual
glide slope capture was about seven or eight
miles before the OM. At this airport, the weath-
er was fluctuating above and below minimums
for most of the day, and a number of captains
decided to continue the approach after captur-
ing the glide slope, but still before the OM.

The FAA violated every flight crew who con-

tinued the approach if they had not passed
the OM and the weather went below mini-
mums. The FARs didn’t address the flights that
had intercepted the glide slope way back in
the intermediate segment. Because of this
problem, the FAA redefined the final
approach fix for precision approaches. By def-
inition, the FAF on a precision approach is the
point where the minimum glide slope inter-
cept altitude intercepts the glide slope. So
when the minimum glide slope intercept alti-
tude intercepts the glide slope at a point two
miles outside the outer marker, that is the FAF.
When looking at an ILS approach, there usu-
ally is a Maltese cross at the OM. The Maltese
cross is the FAF for the localizer portion of the
approach, but not for the ILS approach.

Technically, the precision final approach fix is
not really a fix, but a point. In ICAO terms, the
precision final approach fix would be called
the final approach point. The difference is
that a fix is a location over the ground where-
as a point is a point in space.

End of Final Approach Segment
Refer to artwork for the approach segments
and note that the final approach segment
begins at the FAF and ends at the missed
approach point (MAP). On non-precision
approaches (no electronic glide slope), the
missed approach point usually is located at the
landing threshold (which may be a displaced
threshold). On non-precision approaches, the
missed approach point is most often deter-
mined by timing from the FAF.

When flying approaches without an electron-
ic glide slope, the lowest altitude to which
you can descend is a minimum descent alti-
tude (MDA). This means you should descend
after the FAF until reaching that altitude, and
then level off at the MDA until the specified
time has elapsed. Remember that the time on
the approach chart is based on ground speed.
To fly this segment accurately, you should
compute the true airspeed from the indicated
airspeed and pressure altitude, and then
apply the wind to come up with the correct
ground speed.

On a precision approach (one with an elec-
tronic glide slope), the missed approach
point is the intersection of the localizer, the
glide slope, and an altitude usually 200 feet
above the touchdown zone elevation. This
minimum altitude is called the decision alti-
tude (DA). Timing is not necessary while
descending on the glide slope, but the alti-
tude must be monitored closely when
approaching the minimum altitude. Unless
visual contact has been made with the run-
way environment, you must immediately
execute a missed approach at the point
where the airplane is on the localizer and
glide slope and reaches the DA.

Decision Altitude versus 
Decision Height
When the TERPs criteria first went into effect,
the minimum altitude on precision approach-
es was called a decision height (DH).
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C ommunications failure? When do you
finally leave your enroute altitude to
descend for the approach? FAR

91.185 says “proceed to a fix from which an
approach begins and commence descent . . .
“ Okay, where does the approach begin?
What if the weather goes below minimums
while on an approach? Can you continue the
approach? Have you passed the precision
final approach fix?

Every time we start to tackle the interpreta-
tion of some of the FARs for the terminal area,
it seems that a couple of gaps prevent us
from coming to the final solution. This article
will cover the segments of the approach and,
we hope, close some of those gaps.

If you prefer studying the approach criteria
from the original source, the FAA Handbook,
“United States Standard for Terminal
Instrument Procedures” (TERPs), is available
for review at most FAA offices. You may
obtain a copy of the TERPs Handbook
(8260.3A) for a nominal fee by making a writ-
ten request to the Superintendent of
Documents, U.S. Government Printing
Office, Washington, D.C. 20402, Stock
Number 050-007-00345-5. The international
equivalent of the TERPs criteria is the ICAO
Pans-Ops which contains the design criteria
for instrument approach procedures. Most
countries of the world use the ICAO Pans-Ops
for procedure design, although each country
typically has many exceptions to the Pans-
Ops in its purest form. The Pans-Ops can be
obtained from ICAO in Montreal, PQ,
Canada. Most of in this article is based on the
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with TERPs, but when they find they cannot,
they submit the exception to a special FAA
office that specializes in handling waivers to
TERPs. Although the exceptions are rare, they
are granted when necessary.

In the next article, we will continue discussing
the segments of the approach. By the way,
where does the approach begin? According
to paragraph 230 of TERPs, the approach
begins at the initial approach fix (IAF).

Technically, this is not correct since the point is
determined by barometric altitude - which
measures altitude, not height. Jeppesen charts
have been including the letters DA(H) for deci-
sion altitude (height) with both figures since
the mid-1980s to show both values. The FAA is
gradually adopting the term decision altitude
to replace decision height. All new WAAS and
LAAS approaches will have minimums
expressed as decision altitudes (heights).

Making the Miss Early
After passing the FAF, there are times the
decision is made to execute the missed
approach - well before the MAP. Assume for a
moment that the missed approach instruc-
tions say the missed approach is a climbing
right turn to an altitude at a holding fix. If the
decision is made to miss the approach before
reaching the missed approach point, when
can the turn be initiated? When should the
climb be initiated?

Since the approach procedure segments are
designed with very specific trapezoids that
protect the airspace around defined
approach tracks, the aircraft is protected only
within these trapezoids. Therefore, when exe-
cuting a missed approach prior to the MAP,
the final approach track must be flown until
passing the MAP, and then the turn can be
made. The altitude is a different story. The
climb can be initiated immediately; but as
soon as the airplane is cleaned up, you have
to make the mandatory report to ATC that
you have made the missed approach. You
can continue to climb to the missed
approach procedure altitude. If you need to
fly an altitude other than specified in the
missed approach procedure, you can discuss
this with ATC.

Final Approach Descent Gradients
The optimum descent gradient on the final
approach is 300 feet per nautical mile and
the maximum descent is 400 feet per nauti-
cal mile. The obstruction clearance on final
varies according to the type of approach and
other criteria such as: length of the final, dis-
tance to the altimeter source, and alignment
of the final to the landing runway. One
important item to remember is that the MDA
does not necessarily provide a clear zone all
the way from the FAF to the MAP.

Rules are made to be broken - (not really a
good thing to say in this business.) But there
are legitimate cases. As an example, the max-
imum descent gradient of 400 feet per nauti-
cal mile is equivalent to 3.77º. If you look
closely at the Van Nuys, California ILS Rwy
16R approach, the glide slope angle is 3.90º.
It is obviously higher than the maximum. So
what about the rules in TERPs?

The terrain is so high to the north of Van
Nuys that if the glide slope had to be lower,
the approach could not be installed at the air-
port. When this happens, the instrument
approach procedure design specialist has
worked out all possible means of complying
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at 1,480 feet.  Although the VOR is only 15
feet above the MDA, the MDA on other
approaches could possibly be as much as 504
feet below an obstacle right at the FAF if the
FAF was a VOR.

Stepdown Fixes
Occasionally a fix is located on the final
approach segment between the FAF and the
MAP.   This fix is not a final approach fix, but
it is called a stepdown fix and is used on non-
precision approaches.  When this fix can be
identified during the approach, you normally
get lower minimums after passing the step-
down fix.

The stepdown fix is used primarily for two
reasons.  First, there are many cases in which
there is a high obstacle in the final approach
segment that would cause very high landing
minimums.  In this case, the FAA will desig-
nate a stepdown which is placed beyond the
controlling obstruction in the final approach
segment.  After you have identified and
passed the fix, you can descend to the MDA
for the airport.

The second reason is when the final approach
segment is excessively long, the TERPs criteria
requires the MDA to be raised.  When the
final approach segment exceeds six miles, the
MDA is increased at a rate of five feet for each
one-tenth of a mile over six miles.  When a
stepdown fix is incorporated in the final
approach segment, the basic obstacle clear-
ance is applied between the stepdown fix
and the MAP.

Sometimes, a constant descent rate cannot
be made from the FAF down to the runway
since a stepdown fix altitude might be high-
er than the constant descent angle from the
FAF to the runway.  In these cases the descent
rate after the stepdown fix will not exceed
400 feet per nautical mile, or 3.77°, and still
have straight-in landing minimums.

Intermediate Segment
The intermediate segment is located just out-
side the final approach segment and is
designed primarily to get the airplane set for

the final descent into
the airport.  It is the seg-
ment in which aircraft
configuration, speed,
and positioning adjust-
ments are made for
entry to the final
approach segment.  The
intermediate segment
begins at the intermedi-
ate fix (IF) and ends at
the final approach fix.

The intermediate seg-
ment is designed to be
aligned with the final
approach segment;
however, this may not
always be practical
because of terrain or

other obstacles.  When the final and interme-
diate courses are not identical, the intermedi-
ate segment will be at an angle not greater
than 30  to the final approach course.

Because the intermediate segment is used to
prepare the aircraft speed and configuration
for entry into the final approach segment, the
gradient normally is as flat as possible.  The
optimum descent gradient in the intermedi-
ate segment normally does not exceed 150
feet per mile. The maximum permissible gra-
dient is 318 feet per mile, except for a local-
izer approach published in conjunction with
an ILS procedure.  In this case, a higher
descent gradient equal to the commissioned
glideslope angle (provided it does not exceed
3°) may be used.

The optimum length of the intermediate seg-
ment is 10 nautical miles; however, the mini-
mum length is five miles and the maximum
length is 15 miles.  A minimum of 500 feet of
obstacle clearance is provided in the primary
area of the intermediate segment.  The width
of the intermediate segment varies according
to the width of the final approach segment at
the final approach fix.

Initial Approach Segment
The initial approach segment is located just
outside the intermediate segment.  It is
designed to transition incoming traffic from
the enroute structure to the intermediate
segment.  However, when the intermediate
fix is part of the enroute structure, an initial
approach segment might not be designated.
In this case the approach begins at the inter-
mediate fix.

The initial approach segment can be flown
using many methods.  The following list con-
tains some of these:

DME arc • VOR radial • NDB course
Heading (dead reckoning) • Radar vectors

Procedure turns • Holding patterns
Combinations of the above

In most cases, the beginning of the initial
approach segment is identified with the let-
ters “IAF.” This IAF is the fix referred to in FAR
91.185 as “a fix from which the approach
begins” for the point where the descent to
the airport can be initiated.  The IAF is also a
fix that is required for GPS receivers which are
certified to fly approach procedures.  In GPS
receivers all approaches are retrieved from
the databases beginning at the IAF.

There is no standard length for the initial
approach segment, but it rarely exceeds 50
miles.  The standard width for the primary area
is four miles on each side of the initial
approach course.  When any portion of the ini-
tial approach is more than 50 miles from the
navigation facility, the width and obstruction
criteria for the enroute airways apply to the
portion more than 50 miles from the navaid.

The initial approach segment altitude pro-
vides a minimum of 1,000 feet obstruction
clearance within four miles each side of the
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L et’s ponder for a moment an
interesting question about minimums
and obstacles.  If you were flying a

helicopter on a VOR approach, could you
descend vertically down to the MDA at the
FAF and be safe all the way to the MAP?  The
answer?  Only if you receive a clearance
from the “Bureau of Mines.”  In other
words, the MDA does not provide obstacle
clearance from the FAF to the MAP on a
non-precision approach.

The question was meant to be mind stimu-
lating - and because sometimes it may be dif-
ficult to stay above the minimum altitudes, it
is good to understand some of the protection
that is built into instrument approach proce-
dures by the people who design them.

Now for a little explanation of the answer.  In
the FAA’s TERPs criteria, paragraph 289 says
“Existing obstacles located in the final
approach area within 1 mile past the point
where a fix can first be received may be elim-
inated from consideration by application of a
descent gradient of 1 foot vertically for every
7 feet horizontally. This 7:1 descent gradient
shall begin at the point where the fix can first
be received at a height determined by sub-
tracting the final approach required obstacle
clearance (ROC) from the minimum altitude
required at the fix.”

A good example of this can be found on the
VOR or GPS-A approach into Corona,
California.  The approach is from the Paradise
VOR that sits on top of a hill.  The VOR ele-
vation is 1,495 feet.  After passing the VOR,
the descent can be down to the circling MDA
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you’ve reached the precision approach
DA(H) or the non-precision MAP.

Segments on Approach Charts
All the knowledge in the world won’t help
until we start making applications to the real
world.  In the next article, we will refer to an
approach chart to determine the various seg-
ments and feeder routes.

course centerline.  The obstruction clearance
outside the four-mile range is minimal, which
means—stay on course.

The turn from the initial approach segment
to the intermediate segment cannot exceed
120°.  When the angle exceeds 90°, a lead-in
radial is provided which gives at least two
miles of lead for determining when to turn
inbound on the intermediate course.

When a DME arc is used for an initial approach
segment, the minimum radius of the arc is
seven miles.  When the last portion of the DME
arc exceeds a 90° angle to the intermediate
segment, lead-in radials which are at least two
miles before the intermediate segment are
included in the approach procedure.

Whenever a procedure turn is depicted as
part of an approach procedure, a procedure
turn forms an initial approach segment.  This
is also true for tear drop course reversals and
holding patterns, or race track patterns that
are used to align the airplane with the final
approach course just prior to the FAF.

The procedure turn forms an initial approach
segment until the inbound course is inter-
cepted.  Look at the illustration and note that
after intercepting the inbound course you are
on the intermediate segment.  For this rea-
son, you can descend to the final approach
fix crossing altitude after completion of the
procedure turn.  Remember that the initial
approach segment obstruction clearance alti-
tude is 1,000 feet, whereas the intermediate
segment obstruction clearance is 500 feet.

Some approach procedures are based on
VORs or NDBs located on the airport.  On
these types of approach procedures, after
completing the procedure turn and estab-
lished on the inbound course, you have inter-
cepted the final approach segment for the
descent to the MDA.  With this type of
approach, the intermediate segment and
final approach fix are eliminated.

Feeder Route
On some approaches, the initial approach fix
is not part of the enroute structure.  For these
approaches, it is necessary to designate a
transition course between the enroute fix and
the approach structure.  This transition
course is called a “feeder route.” A route from
the VOR to the outer marker is a feeder route,
and it is not defined as an approach segment
if a procedure turn is executed after passing
the outer marker.  The obstruction clearance
criteria for enroute airways are applied to
feeder routes.

If a landing cannot be made, a missed
approach procedure must be flown.  The
missed approach segment begins at the
missed approach point (MAP) and ends at an
enroute fix, or upon returning to the final
approach fix (initial approach fix in this case).
The missed approach segment can consist of
straight courses or turns and is performed
any time visual contact with the runway envi-
ronment hasn’t been made by the time
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It is expected that you will perform the
procedure turn every time you arrive over the
fix that starts the procedure turn - except -
when the letters “NoPT” are shown on the
feeder route that goes to the fix. NoPT stands
for No Procedure Turn. According to the
FARs, this means not only that no procedure
turn is expected, but that you also cannot
even execute the procedure turn unless you
notify ATC of your intentions to fly a
procedure turn.

Since the letters “NoPT” do not appear on
the route from Green Bay, a procedure turn is
required. However, there is an exception to
the NoPT statement. When you’re given
radar vectors and the controller clears you for
the “straight-in approach,” the approach
clearance specifies that no procedure turn is
required (or authorized).

Excessive Altitude
The next question for the communications
failure from Green Bay is “If I am
at an excessively high altitude,
where should I lose all the
altitude?” First, look at the
“target” altitude for the approach
after the MTW VOR and it is the
procedure turn altitude at 2,400
feet. That is the first altitude after
passing MTW VOR outbound. If
your descent rate will get you
comfortably down to 2,400 feet
within the procedure turn
distance, then the procedure turn
is a good option.

If the altitude change is too much,
you can enter the holding pattern
and descend while holding. But
the next question might be, “How
to get out of the holding pattern
and do the approach?” The FAA
has said that a race track course
reversal is an authorized substitute
for the procedure turn and the
holding pattern can be considered
a race track procedure.

The minimum altitude for the race
track course reversal is 2,400 feet,
the same figure as the procedure
turn altitude. When down to
2,400 feet, the next altitude is
1,340 feet. The descent from
2,400 can be initiated when
established on the inbound course
of 166°. As soon as you are
inbound, you are now on the final
approach segment.

Intermediate Segment
What happened to the interme-
diate segment? On the VOR or

GPS approach to runway 17 at Manitowoc,
there is no intermediate segment. The proce-
dure turn is the initial approach segment until
intercepting the inbound course and then
you are on the final approach segment. In
this case, there is no final approach fix. In FAA
and ICAO procedures, the intercept point to
the final approach segment is known at the
final approach point. It is not a fix since the
exact location varies depending on how the
approach is flown, where the wind is coming
from, the speed of the airplane, and other
variables.

Final Approach Segment
In the plan view, there is a fix identified as 2.4
DME from the MTW on the 346° radial.
When flying outbound to the procedure turn,
it has no significance. It is, however,
important when inbound on final. Since this
approach is an “or GPS” approach, it is an
overlay approach where a certified IFR
approach GPS receiver is allowed to fly the
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Segments on Approach Charts
It is quite fascinating to look at the TERPs
criteria to understand some of the
background used by the FAA to create
instrument approach procedures, but all the
knowledge in the world doesn’t help until we
start making applications to the real world.
We’ll look at the Manitowoc, Wisconsin VOR
or GPS Rwy 17 approach chart to apply part
of the theory to actual practice.

Let’s assume you are arriving from the north
over the Green Bay VOR and you have a
communications failure. Since the FARs state
that you can descend out of your enroute
altitude when you have arrived “over the fix
from which the approach begins,” can you
start down over Green Bay or do you have to
wait until over the Manitowoc VOR? If you
look over the Manitowoc VOR facility box,
you can see the small letters “IAF” in
parentheses on top. This means the MTW
VOR is the initial approach fix and the
approach begins at the MTW VOR when
arriving from Green Bay.

If you are at a relatively low altitude over the
MTW VOR, you can make a right turn at the
VOR and proceed outbound for the procedure
turn. While you are in the procedure turn, you
are in the initial approach segment and
therefore have 1,000 feet of obstacle (and
terrain) clearance. This gives you a good buffer,
but remember that instrument approach
procedures are graphic representations of FAR
Part 97 so that if you descend below the
specified procedure turn altitude too early, you
are in violation of FAR Part 97.

NoPT
When you arrive from over Green Bay, it looks
pretty easy to just “slide over” to the left and
catch the 166° inbound course, which would
make it simple to “shoot” a straight-in
approach. Since the inbound course from
Green Bay is so close to the final approach
segment, it may look like a natural to use
166° and eliminate all the flying for the
course reversal — And it is less than 30°
difference. Is it legal? Is it authorized? How
can you tell?
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to the MTW VOR. The missed approach text
completes the missed approach instructions
with an indication to hold. The graphic
depiction in the plan view shows the hold on
the 346° radial. The instrument approach
ends at the missed approach hold.

In the next article, we will continue to apply
the segments to approach charts.

approach without the availability of the VOR.
Along with the DME distance at the fix, the
alphanumeric characters “FF17” appear in
brackets below the D2.4.

All fixes in the GPS database must have an
identifier. When the FAA establishes a five-
letter identifier that is pronounceable and
unique, the FAA’s identifier is used for the fix
in the database. When an FAA identifier is not
established, a unique five-character identifier
must be established for the fix. The ARINC
424 Specification titled Navigation Database
Standards has been established by industry
and government representatives worldwide
and includes standards for how waypoints
and fixes will be identified when names are
not provided by government authorities.

Since the FAA requires that all GPS
approaches have a final approach segment
that begins at a final approach fix and ends at
a missed approach fix, a “pseudo FAF” is
established at a location according to
specifications established by the FAA. Once
the pseudo FAF is established, then the
ARINC 424 rules are applied to create the
waypoint identifier. Basically, the ARINC rules
state that a final approach fix should use the
letters “FF” followed by the runway number.
Other fixes use letters that are appropriate to
their use on approaches. For example, missed
approach fixes use the letters “MA,”
stepdown fixes use the letters “SD,” runway
fixes use the letters “RW,” etc.

At Manitowoc, the identifier FF17 is used for
the waypoint identifier in the database for the
“pseudo” FAF. One of the important reasons
for the pseudo FAF is that it is the location
where the course deviation indicator changes
to final approach sensitivity.

If your airplane is equipped with either a DME
or approved GPS receiver, you can descend
down to the straight-in landing minimums
once you have passed 2.4 DME or the FF17
waypoint. For a straight-in landing, the MDA
is 1,120 feet. If you don’t have either of these
receivers in your airplane, then the altitude of
1,340 feet at the 2.4 DME is your MDA.

In either case, the final approach segment
ends at the MTW VOR. By the time you reach
the MAP, and if you are still at the MDA
because you haven’t had visual contact with
the runway or its environment, it is really too
late to land if you see the runway at the MAP.
The descent gradient from the VOR at the
MDA can’t make a landing happen. A missed
approach is then initiated.

Missed Approach
The icons below the profile view indicate an
initial climb to 2,000 feet, followed by a right
climbing turn to 3,000 feet, and then direct

THE CHOICE OF PROFESSIONALS

CHOOSE JEPPESEN’S
IFR SERVICE THAT BEST FITS

YOUR NEEDS.
Today’s flight information is
changing at an unbelievable
rate. The addition of new GPS
approaches is just one issue
adding to the ever-increasing
requirement for current,
accurate flight information.
Jeppesen's Airway Manual
services have been the choice
of pilots for many years. Now,
more than ever, you should
consider Jeppesen as your
choice for flight information.

Not only do we strive to provide
you with the highest quality
charts and services, we provide
you with a choice of IFR
services that can be tailored to
your flying needs. 

Whether it be JeppView, our
terminal charts on CD-ROM, or
one of our many paper services,
we are sure to have the charts
that are right for you.

Visit your Jeppesen Dealer or
call us today to find the service
that best fits your needs.

®

Eastern Hemisphere: Jeppesen GmbH, Frankfurter
Str. 233, 63263 Neu-Isenburg, Germany

Tel: +49 6102 508250 • Fax: +49 6102 508282

Western Hemisphere: Jeppesen, 55 Inverness Drive
East, Englewood, CO 80112, USA

Tel: 1-800-621-5377 / 1-303-784-4274 • Fax: 1-303-784-4153

Visit us on the web: www.jeppesen.com

CHOOSE JEPPESEN’S
IFR SERVICE THAT BEST FITS

YOUR NEEDS.

TCL graphics technology copyright
© 1999 Marinvent Corporation.

Electronic display device courtesy of Northstar.



This indicates the non-precision approach is
flown in a descent until the MDA, then the
altitude is maintained until arriving at the
missed approach point. Note that the dashed
line stays level until it is over the end of the
runway, then begins its sharp upturn. This
illustrates that the non-precision missed
approach point is over the end of the runway.
The large stylized letter “M” in the profile
view is a further method of highlighting the
MAP location.

Marker Beacons
Fan markers (OM and MM) are shown as
vertical shaded areas in the profile view. This
symbol is used to denote the relatively large
area where the marker beacons can be heard
while flying an approach. The letters “MM”
for the middle marker are shown immediately
above the symbol. The outer marker is
collocated with the locator at Bozeman,
which is indicated by the solid vertical line at
the locator outer marker position. MANNI,
the name of the locator is shown just above
the LOM symbol.

The numbers below the name MANNI and
the letters “MM” represent the altitude of the
glide slope at the outer and middle markers.
At the compass locator at the outer marker,
the altitude of the glide slope is 6,779 feet
above mean sea level. When flying this ILS
approach, you will be 2,340 feet above the
touchdown zone when you cross
the LOM, (assuming you have a
centered glide slope needle). At the
middle marker, you will be 200 feet
above the touchdown zone. The
200-foot altitude, when compared
to the straight-in height above
touchdown zone (HAT), will give
you an idea of where your missed
approach point is in relation to MM
position. At Bozeman, the decision
height is 211 feet, so you will be at
the DA(H) just before you arrive at
the MM.

Procedure Turn
The procedure turn information is
depicted to the left in the profile of
this ILS approach. The “10 NM” states
that the procedure turn (if flown) is to
be executed within 10 nautical miles
of the LOM. When flying the
procedure turn, it should be flown on
the west side of the inbound course.
To stay at least 1,000 feet above all
obstacles while performing the
procedure turn, an altitude of 7,300
feet is considered a minimum. The
numbers 2861 in parentheses just
below the procedure turn altitude
represent the altitude above the
touchdown zone, not the altitude
above the ground. Altitudes are

important for those operators who set their
altimeters so they read zero upon landing,
these altitudes then become the flight
altitudes on the approach. It is also important
to note that all the altitudes in the profile
view are the minimum altitudes unless
designated with the word “mandatory,”
“maximum,” or “recommended.”

Precision FAF
After the procedure turn is completed and
you are established on the localizer inbound,
a descent can be made to the intermediate
segment altitude of 6,800 feet. This altitude
of 6,800 feet should be maintained until
intercepting the glide slope (or passing the
LOM if the glide slope is not used). The
intermediate segment ends and the final
approach segment begins at the LOM. This is
depicted by the Maltese cross at the LOM
which designates the final approach fix (FAF)
for the non-precision approach (when the
glide slope is not used.)

A number of years ago, the FAA created a
definition for the final approach fix on
precision approaches. Because FAR Part 121
and 135 operators can continue the
approach if the weather goes below
minimums and the airplane has passed the
final approach fix, it was necessary to define
a precision FAF when using the glide slope.
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T his may take a bit of imagination, but
picture a very high wall running down
the centerline of the final approach

course from some point outside the final
approach fix (FAF) to a point beyond the
missed approach point (MAP). On that wall,
we will paint a line representing the flight path
and mark the altitudes to be flown.
Additionally, let’s paint some vertical symbols
to represent navaids. Since the wall is a couple
of thousand feet high and quite a few miles
long, obviously it won’t fit into your Jeppesen
manual. So, next, we’ll reduce the size to make
it fit the manual, apply some fancy pilot-talk
name to it, and call it the “approach profile
view.” The only hole in the whole story? The
profile view is not drawn to scale.

The first profile we’ll look at is an excerpt
from the Bozeman, Montana, ILS Rwy 12
approach. The most predominant feature
which is common to all profile views is the
heavy, solid black line which represents the
flight track. The flight track is portrayed
schematically (not to scale) and depicts the
altitudes and magnetic courses to be flown.
On the Bozeman ILS Rwy 12 profile, this
flight track starts at the beginning of the
procedure turn and proceeds past the missed
approach point. On the final approach
segment, the solid line represents the profile
when using the ILS glide slope. Notice that
the glide slope is intercepted just prior to
reaching the LOM (locator outer marker) and
proceeds inbound to the airport via the 118-
degree magnetic course on the localizer, then
continues to the missed approach point near
the middle marker. At the missed approach
point, the solid line makes a sharp upward
turn indicating that a climb should be
initiated immediately upon reaching the MAP
if a missed approach is necessary.

The dashed line in the profile just above the
glide slope represents the flight path for the
non-precision approach. This flight path is
flown when the glide slope is inoperative or is
not utilized. When executing a non-precision
approach, you would maintain the
intermediate segment altitude (6,800 feet)
until crossing the LOM; therefore, the dashed
line does not descend until reaching the LOM
in the profile view. Note that the dashed line
descends until a point just prior to the middle
marker, where it levels out into a straight line.
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but the FAA is gradually establishing DME
fixes at the MAP as a much easier way to
determine the MAP location. The DME takes
all the guess work out of determining the
MAP location since it wipes out the errors
caused by varying airspeeds and wind speeds
on the final approach.

In the next article, we will continue the
discussion of the profile view.

The precision FAF is now at the intersection of
the glide slope intercept altitude and the
glide slope. This is indicated on Jeppesen
charts at the beginning of the glide slope
symbol in the profile view. It is also the point
where the glide slope line begins its descent.

When straight-in landing minimums are
authorized, the touchdown zone elevation
(TDZE) for the straight-in landing runway is
shown in the lower right corner of the profile
view adjacent to the runway symbol. Both the
airport elevation and the TDZE are included in
the Briefing Strip™ when there are straight-in
landing minimums. The touchdown zone
elevation is defined as the highest elevation in
the first 2,300 feet of runway beyond the
landing threshold. Note that the numbers in
parentheses in the profile view relate to the
touchdown zone elevation. These same
numbers relate to the airport elevation when
only circling minimums are authorized.

The altitude of the glide slope above the
landing threshold is included in the profile
view. At Bozeman, the glide slope is 53 feet
above the landing threshold. This information
is included above the touchdown zone
elevation. As an important piece of trivia, the
53 height is actually the height of the glide
slope antenna in the airplane (unless the
aircraft manufacturer has applied a factor to
correct for the antenna location).

Profile Distances
In most cases, two sets of distances are given
near the bottom line of the profile view. The
distances below the line represent the distance
to the landing threshold and the numbers
above the line are the distance between fixes
in the profile view. At Bozeman, the location of
the final approach fix can be determined by
DME. When the DME reads 7.6 from the BZN
VOR DME (not BZN ILS DME), you are at the
non-precision FAF. The LOM is 7.1 nautical
miles from the landing threshold. Since the
distances of 7.6 and 7.1 could easily be
confused, we decided to eliminate the
distance below the line when a fix can be
determined by the DME as a way of
preventing the wrong number to be used to
identify the fix by DME. If DME was not
authorized at Bozeman, the number 7.1
would be placed below the line at the LOM
location in the profile view to show the
distance from the FAF to the runway threshold
(or zero point). The numbers above the line
are the distance between fixes in the profile
view. At Bozeman, the distance from the LOM
to the MM is 6.6 nautical miles.

At Bozeman, the FAA has established a DME
fix at the non-precision missed approach
point. In most cases, the missed approach
point is determined by timing from the FAF,
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Shallow Final Approach Segments
In the first illustration of a non-precision
profile view, look at the altitudes on the VOR
or GPS Rwy 7L/7R approach at Los Angeles,
California International Airport. At DEREY, the
FAF, the altitude is 1,300 feet and the runway
7R touchdown zone elevation (TDZE) is 125
feet. By adding 50 feet to the TDZE, that is a
descent of 1,125 feet in 5.7 nautical miles.
That computes to be 197 feet per mile, or
1.86 degrees. Very shallow! On the other
hand, the ILS glide slope minimum rate of
descent is 318 feet per mile, or three degrees.
If you fly a constant descent rate of about
three degrees on the LAX VOR approach, you
will be down to the minimum descent
altitude (MDA) in 2.2 miles, or 3.5 miles
before the end of the runway.

There are advantages and disadvantages in
reaching the MDA so early. The advantage is
that you get plenty of time to look for the
runway, or its environment, while flying at
the MDA. The disadvantage in many
airplanes is that at the lower approach
speeds, the body angle is high and it is hard
to see over the panel. So with the descent
from the FAF, level off at the MDA, then
another descent to the runway, one can easily
see where the term “dive and drive” comes
from. There is also a strong inclination to start
descending below the MDA early if there is
visual ground contact. Statistically, the largest
percentage of fatal accidents happen in the
last portion of non-precision approaches.

Looking at some of the specific procedure
information on the Los Angeles chart, the
profile view starts at PIEKA intersection. By

referring to the plan view you can
see that the thickest line on the
approach procedure is the line
from PIEKA to the missed
approach point. In the plan view,
the altitude and distances are not
shown since all this information is
depicted in the profile view. The
altitude at PIEKA is 3,200 feet
since that is the altitude when
arriving there from the transitions
from SADDE and TANDY that are
shown in the plan view.

Parenthetical Heights
When at PIEKA, the MSL altitude
is 3,200 feet and the height
above the TDZE is 3,075 which is
shown in parentheses. Remember
that the numbers in parentheses
are not above the ground
below you. When at PIEKA, you

are over the Pacific ocean (obviously sea
level), so your height above the surface

below you is 3,200 feet and not the number
in parentheses. In this case, the height above
the surface below you is not significant, but a
mountain could be below PIEKA as high as
2,200 feet for the initial approach segments
into PIEKA.

Intermediate Segment
PIEKA is an intermediate fix, and it is the
beginning of the intermediate segment to
DEREY. In the TERPs criteria and ICAO Pans-
Ops documents, the intermediate segment is
used to slow the airplane down and get it
configured to enter the final approach
segment. The intermediate segment has an
optimum descent gradient of only 150 feet
per nautical mile. The actual angle from
PIEKA to DEREY is 2.00 degrees which is less
than the maximum of 3 degrees for the
intermediate segment and it is still less than
the normal precision final approach segment.

PIEKA intersection is formed by the FIM
(Fillmore) 148º radial, the 14.2 DME from the
LAX VORTAC, and the 068º inbound course
to LAX. To keep the profile view clean and
uncluttered, we decided to include only the
DME values in the profile view since they are
the values that continue to change while on
final. The intersection values are referred to
once when setting them up to form the
intersection, and from that point you only
have to watch the movement of the VOR
needle to tell when you are at an intersection.
Also, to keep the chart presentation clean,
only the letter “D” is included with the DME
values to indicate that an intersection or fix
can be formed by a DME.

Each type of fix has a different symbol in the
profile view to assist in telling the type of fix
to expect when flying the approach. Since
PIEKA and DEREY are intersections, a vertical
dashed line is used for their depiction. The
VOR has a solid black vertical line that tapers
from larger at the top to smaller at the
bottom. An NDB is depicted the same way
since it is a navaid. On the approach at Los
Angeles there is a VDP indicated by the
stylized letter “V.” The vertical line for a VDP
is a very thin vertical line since it is not a
mandatory fix when shooting the approach.
The other fixes in the profile at Los Angeles
are required for this approach.

Visual Descent Point
On the final approach segment at Los Angeles
the FAA has established a visual descent point
(VDP). By definition, the VDP is at the
intersection of the lowest MDA and a three-
degree descent to the runway. With the latest
TERPs change, the VDP angle will be the same
as the visual guidance slope indicator (VGSI)
where it exists on the straight-in landing

The Chart Clinic – Twenty Second in a Series

I f you want to start a lively discussion, call
the non-precision approach a “dive and
drive” approach. Is there truth to the

term? Is it derogatory? Are these approach
procedures designed to encourage “dive and
drive” flying? Can all non-precision
approaches be flown with constant descent
angles similar to an ILS? Should they?

To answer some of those questions, we
should look at the instrument approach
procedure design specifications in the TERPs
criteria. By design, the ILS glide slope is
specified to be a minimum of three degrees.
This means that ILS approaches are designed
to be flown as constant angle descents from
the final approach fix (FAF) all the way down
to landing. That is not true for non-precision
approaches. Non-precision approaches were
not designed for optimum descent rates -
they were designed so that we as pilots
would be at the minimum altitude in each
segment of the approach. Specifically, the
altitude over the FAF approach fix was
designed to be the minimum altitude to clear
all obstacles in the intermediate segment by
500 feet.
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distance and are used to indicate
the formation of the stepdown fix
as 1.8 miles along the track prior to
the RW11 which is the missed
approach point.

In the next article, we will continue
looking at the profile view with an

emphasis on constant angle descents.

runway. VGSI is another way of saying VASI
(visual approach slope indicator) or PAPI
(precision approach path indicator). A VDP is
established only at locations where there is a
DME to establish its position. The VDP is
primarily an advisory location to help establish
where a normal descent to the runway can be
flown from an MDA. This helps to keep the
airplane above obstacles until a normal final
descent is made.

At Los Angles, the missed approach point is
at the LAX VOR which is 0.7 miles prior to the
end of the runway. Notice there are two
arrows after the MAP. The upper one
indicates a pull up for the missed approach
procedure after the VOR and the other one
indicates that the portion of the approach
from the VOR to the runway is flown in visual
conditions. Remember the missed approach
can be executed from any place on final, but
the exact track for the final approach must be
flown until passing the VOR. A missed
approach climb can be started significantly
before the VOR (as long as ATC knows).

There is a small vertical line above the runway
threshold to indicate the end of the segment
after the VOR. This is the end of the 0.7 mile
segment. The TDZEs for both runways are
shown above the runway symbol since this
approach is designed for straight-in landings
on both runway 7L and 7R.

Minimum, Maximum, etc.
All the altitudes in the Jeppesen profile views
are minimum altitudes except where
specifically stated as maximum, mandatory, or
recommended. Look at the profile view for the
Oakland, California GPS Rwy 11 approach.
The final approach fix altitude at SACJU is a
mandatory altitude of 1,800 feet. The letters
“MANDATORY” are included in all capital
letters so they are easily seen. At Oakland, it is
important to be AT 1,800 feet at SACJU since
the departures out of San Francisco
International Airport just to the south need the
airspace above the FAF into Oakland.

The altitude indicators of MAXIMUM and
RECOMMENDED were used occasionally in
the past, but are very rare today.

After passing SACJU at Oakland, there is a
stepdown fix that is known as an ATD fix.
ATD are the letters meaning along track
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Constant Angle 
Non-Precision Approaches
In the Jeppesen NavData™ database for
airborne systems such as GPS and FMS, there
is a vertical navigation (VNAV) angle for
virtually every non-precision approach
procedure in the world. All of the descent
angles are based on a series of rules which are
written in the ARINC 424 specifications. The
rules essentially state that a straight line will
be drawn from 50 feet above the runway
threshold back up to the altitude
at the FAF. A calculation will then
be made to determine the angle
for the descent line. This is the
method specified in both the
TERPs criteria and the ARINC specs
and is rounded to one hundredth
of a degree. The descent angle will
be at least 3.00°. If the computed
descent angle is less than 3.00°, the angle will
be raised to the minimum of 3°.

When flying this VNAV descent angle, you
can fly a stabilized descent from the FAF to a
landing. In order to display this new
information, all the non-precision approach
charts produced by Jeppesen will have a
modified profile view and conversion table
beginning in an early December 1999
revision. The first profile view illustration
shows a sample of the new profile view.

Look at the profile view and note the dotted
line from the RIDER intersection (FAF) to the
runway threshold. The dotted line will always
match the angle in the database. To show
that the descent line is computed and in the
database, the dotted line is shown in a gray
color rather than the dark black lines used for
the other profile view information. The
computed descent angle is 3.23° and is
included in brackets to show the database
information.

Also included in the profile view is the
threshold crossing height (TCH) which has a
default value of 50 feet. The value may be
other than 50 feet when it is determined to
have a different requirement because of
various government criteria. On this
approach, the missed approach point is the
threshold on runway 36. The identifier RW36
is shown in the profile view inside of brackets
and in a gray color to depict the database
identifier for the MAP.

The conversion table also shows the descent
angle in brackets and in hundredths of a
degree. The most valuable information for
aircraft not equipped with VNAV is the
descent rate in feet per minute at various
ground speeds. Assuming a ground speed of
100 knots, a descent rate of 571 feet per
minute should accomplish a stabilized
descent from the FAF to the runway. Since it
is virtually impossible to maintain a perfect

ground speed while flying a final approach
segment, it might be suggested to add a few
feet per minute to the descent rate to ensure
that you don’t overshoot the runway
threshold.

Using this procedure, you generally will reach
your MDA at about the distance from the
runway that is the same as the minimum
visibility. In some cases, the visibility might be
slightly different from the distance when
reaching the MDA because of lighting or
higher MDAs.

Descent Angles to Clear
Stepdown Fixes
On many approaches, a straight line from the
final approach fix down to the TCH is actually
too low for a stepdown fix and will cross the
stepdown fix below its minimum altitude. In
these cases, the descent angle is calculated
from the altitude at the TCH back up to the
stepdown fix altitude. By FAA and ICAO Pans
Ops criteria, the stepdown fix descent rate to
the runway has to meet the same criteria as
any other portion of the final approach
segment. The optimum descent gradient on
the final approach segment is 300 feet per
mile (close to 3°) and cannot be steeper than
400 feet per mile (3.77°).

On the profile view that shows KENDO as the
FAF, notice that there is a short level segment
after the FAF. This means that the descent
angle of 3.50° is not from the FAF, but was
calculated between the stepdown fix and the
runway threshold. To fly the 3.50° descent
angle to the runway, the descent is delayed
until 6.9 NM to RW29. This distance is shown
in gray just after the FAF, and is marked by a
small vertical line at the point of the delayed
descent.

Using the MDA as a DA
There are many aircraft today that are
equipped with vertical navigation equipment
and are capable and authorized to fly the
computed descent angle on non-precision
approaches. Because of this capability and
the airlines’ desire to use more of the
capability in their FMSs, the FAA issued a Joint
flight Standards handbook bulletin for Air
Transportation (HBAT) and General Aviation
(HBGA). The Bulletin number is HBAT 99-08
and HBGA 99-12 and is applicable to
operators under FAR 121, 125, 129, or 135.

The Chart Clinic – Twenty Third in a Series

W hen you descend down to the
minimum descent altitude (MDA),
is it a “hard” altitude? Can you

descend below the MDA while still in
instrument conditions? What about the
decision altitude (DA)? Is it legal to descend
below the DA while executing a missed
approach? Why is there a difference?

MDA Protection
As can be seen from the illustration, the MDA
is protected starting at one mile after first
receiving the FAF all the way to the missed
approach point (MAP). Obstacles within the
first mile after the FAF that fall below the 7:1
slope do not need to be considered in
establishing the MDA. According to the
TERPs criteria, the MDA is the lowest altitude
to which descent shall be authorized in
procedures not using a glideslope. Aircraft
are not authorized to descend below the
MDA until the runway environment is in sight
and the aircraft is in a position to descend for
a normal landing.

Because of the design of the MDA, the
obstacle which controls the MDA could be
close to the end of the runway and actually
penetrate through a line which proceeds
straight from the FAF to the end of the
runway. This is the reason the MDA must be
maintained all the way to the missed
approach point (MAP) and a descent below
the MDA is not authorized until visual
conditions exist.

The MDA for straight-in landings can be as
low as 250 feet and the MDA for approaches
where only circling minimums exist can be as
low as 350 feet for category A aircraft and
higher for the other aircraft categories. The
MDA typically is higher than the minimum
because of obstacles, remote altimeter
sources, and other factors such as excessively
long final approach segments.
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In the next
article, we will
begin the
discussion of
missed
approaches.

The profile view with KENDO as the FAF
shows a slightly different depiction of the
descent angle. Instead of a dotted line, there
is a dashed line from the FAF down to the
MDA. Note that the dashed line stops at the
MDA and is followed by a small arrow that
curves up at the MDA. This shows that the
MDA can be used as a DA(H).

Once the statement is made that the MDA
can be used as a DA(H), a lot of explaining is
necessary. And a lot of conditions must be
met.

There is a small ball flag with the number “1”
at the bottom of the dashed line. The ball flag
refers to the note that states, “Only
authorized operators may use VNAV DA(H) in
lieu of MDA(H).” First, special approval from
the FAA is necessary for each operator to gain
this new benefit. And - the approval is only
for certain airplanes used by the operator.

And the big “IF.” The MDA may be used as a
DA only if there has been a visual segment
obstacle assessment made for the straight-in
landing runway. The FAA has stated that
there has been an obstacle assessment when
the runway has a VASI or PAPI as a visual
guidance system indicator, an electronic
glideslope, or an RNAV approach published
with a decision altitude.

Since an obstacle assessment has been made,
the FAA has authorized the DA since it is
assumed that a momentary descent will be
made below the DA during the execution of
a missed approach.

When there is a VDP, it should be at the point
where the descent angle meets the MDA.

Most aviation authorities and industry leaders
have recognized the safety benefits that will
be gained by reducing the number of non-
precision approaches that don’t have vertical
guidance. The addition of vertical guidance
should help to reduce the number of CFIT
(controlled flight into terrain) accidents.
Recently, the NTSB has recommended that
aircraft with onboard capabilities for vertical
guidance should be required to use them
during non-precision approaches. They have
also recommended that within 10 years all
non-precision approaches approved for air
carriers should incorporate constant-angle
descents with vertical guidance from
onboard systems.
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final approach fix to the runway threshold
exceeds 400 feet per nautical mile, straight-in
landing minimums are not authorized.

The letters A, B, C and D at the left of the
minimums box represent the aircraft categories.
The aircraft categories are based on a speed
equal to 1.3 times Vso at the maximum
certificated landing weight. When the TERPs
criteria were first implemented in 1967, the
aircraft weight was also used to determine the
aircraft category, but the weight has now been
eliminated. The aircraft categories are:

Category A: Speed less than 91 knots.
Category B: Speed 91 knots or more but less
than 121 knots.
Category C: Speed 121 knots or more but less
than 151 knots.
Category D: Speed 141 knots or more but less
than 166 knots.
Category E: Speed 166 knots or more.
(Category E pertains to a couple of military
aircraft and is not included on Jeppesen
approach charts.)

The aircraft categories apply to both straight-in
landing and circle-to-land minimums. Since the
categories are based on a computed number and
not the actual approach speed, there are many
who recommend using the category appropriate
for the approach speed, not the stalling speed
times 1.3. In some countries (not the USA), it is
required that you use the actual approach speed
rather than the computed value.

Minimum Altitudes
The minimum altitudes for landing are spread
across the top of the minimums box and include
altitudes labeled as DA, MDA, HAT and HAA. At
Washington National, there are three main
columns titled “ILS,” “LOC (GS out),” and
“CIRCLE-TO-LAND.” The column to the farthest
left under the ILS title is labeled as “FULL,” which
means the four components of a Category I ILS
(localizer, glide slope, outer marker, and middle
marker) and the associated visual aids. It is
interesting that FAR 91.175 still lists the middle
marker as a basic component of the ILS even
though its loss has no effect on landing
minimums. Since an MM that is inoperative no
longer causes the landing minimums to be
raised, many of the middle markers are being
removed. Some countries still have a penalty for
the MM out.

At Reagan
National, the full
ILS authorizes
you to descend
to 215 feet as
the decision
altitude. You will
notice that all
p r e c i s i o n
l a n d i n g
minimums are
labeled as DA(H)

instead of DH since the minimum altitude of 215
feet is actually an altitude and not a height. The
number in parentheses just to the right of the
decision altitude is the height above touchdown
zone (HAT). An HAT figure is used for straight-in
landing minimums. The DA and HAT can be
verified by cross checking the touchdown zone
elevation of 15 feet next to the runway in the
profile view.

If the touchdown zone (TDZ) lights or the
centerline lights are not in service, refer to the
next column to the right, and note that the
visibility has increased from 1,800 feet RVR to
2,400 feet RVR.

If the glide slope is not used, the approach is no
longer a precision approach and the minimum
altitude becomes a minimum descent altitude
(MDA) instead of a decision altitude. At Reagan
National, when the glide slope is not used, the
MDA becomes 480 feet. The number in
parentheses to the right of the MDA is still a
height above touchdown zone (HAT) even
though the glide slope is inoperative. The
number remains an HAT since the MDA is a
specified altitude above the touchdown zone of
the straight-in landing runway. Note that the
MDAs are rounded to the higher 20-foot
increment (10 feet in some countries) and the
DAs are to the nearest foot.

All circle-to-land minimums are expressed as an
MDA even though the glide slope may be used to
descend to a circling MDA. The circle-to-land
MDA is usually higher than the straight-in landing
MDA. This is because the TERPs criteria specify
that the lowest circle-to-land MDA will not be less
than 350 feet above the airport, whereas the
straight-in landing MDA can be as low as 250 feet
above the landing touchdown zone elevation.
The altitude in parentheses to the right of the
circling MDA is expressed as the height above the
airport (HAA). Since the circle-to-land minimums
are not referenced to any one runway, the
touchdown zone elevation is not applicable and
the airport elevation is used. A cross-check of this
can be verified by comparing the circle-to-land
MDA and HAA with the airport elevation.

Visibilities
The normal Category I ILS straight-in landing
minimum visibility is one-half statute mile. If
touchdown zone lights and centerline lights
are available, this minimum visibility can be as
low as an RVR of 1,800 feet. At Reagan
National, the landing visibility is an RVR of
1,800 feet or 1/2 mile of meteorological
observed visibility when all the lights are
working. The RVR is applicable only to Runway
1 and cannot be used to determine the
visibility for landing on another runway.

When some of the components or visual aids are
not available, the landing visibility may be
adversely affected. When the approach light
system (ALS) is out, the visibility is increased to
an RVR of 4,000 feet or 3/4 mile.

The Chart Clinic – Twenty Fourth in a Series

S o far everything is going okay. Approach
Control has cleared us for the approach,
we are final approach fix (FAF) inbound,

flaps are set, the gear’s hanging, and the tower
says, “cleared to land, RVR now 1800 feet.” That
statement usually makes us sit a little tighter in
the seat. And, frequently, it means that the airport
is below landing minimums for some operators.

About this time, our scan of the panel breaks a
little longer than normal to look at those
minimums again. Jeppesen’s philosophy is “give
the pilot all the minimums information needed
on the applicable charts.” This means that
inoperative components don’t send you digging
into the FARs or a table to find out how much
the minimums have gone up. Just move your
eyes slightly to the right and the adjusted
minimums are there.

Let’s look at the minimums in the first illustration
for ILS Runway 1 at Reagan National Airport in
Washington, D.C. Notice that the lowest
minimums are to the far left. As components or
visual aids go inop, the minimums go higher to
the right in the minimums box.

At the top of each minimums box is the
statement which specifies the only runway
where straight-in landing minimums apply. If
straight-in landing minimums apply to any other
runway, such as a side step runway, a separate
column will be listed.

A block of minimums on the right side of the
minimums box includes the circle-to-land
minimums which apply to all runways other than
the runway specified at the left in the minimums
box. At some airports, straight-in landing
minimums are not authorized since the final
approach course is more than 30 degrees from
the landing runway, or the airplane may not be
in a position from which a normal landing can be
made. Whenever the descent gradient from the
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FAR 91.175 “Takeoff and Landing under IFR”
states that “a compass locator or precision radar
may be substituted for the outer or middle
marker.” It also states that “DME, VOR, or
nondirectional beacon fixes authorized in the
standard instrument approach procedure or
surveillance radar may be substituted for the
outer marker.” This authorization was very
important when penalties were required with the
loss of the marker beacons, but the substitution
is not as relevant today. Part 91 pilots still must
receive the OM or an authorized substitute.

If the glide slope is out, the authorized visibility
minimums are increased for aircraft categories A,
B, C, and D. If the glide slope and Approach
Lighting System (ALS) is also out, the visibilities
are increased even more. Note that the visibility
for category D aircraft with the GS and ALS out
is expressed in miles only since 1-1/2 miles are
beyond the range of the RVR.

The circle-to-land MDA and minimum visibility
are usually different for every aircraft category.
Category A Airplanes have an MDA of 620 feet
and a visibility of one mile. The MDA for
Category B airplanes is increased 40 feet to 660
feet and the Category C circle-to-land visibility is
increased to 1 3/4 statute miles. Category D
airplanes have the highest MDA of 700 feet with
a visibility of 2 1/4 miles.

Note the restriction to circling for Category C
and D aircraft shown below the circling
minimums. Circling is not authorized Northeast
of runways 15/33 for the larger airplanes. Since
the Washington National airport is so close to
downtown Washington, D.C., circling northeast
of the airport could easily stray into P-56, the
prohibited area over the White House.

It can easily be seen why the circling approaches
should be kept in close to the airport since the
protected areas do not have that large of a
margin. A minimum of 300 feet above all
obstacles is provided for all aircraft categories
within the respective areas. The areas become
significantly larger for high-speed airplanes. The
radii and lowest MDAs for circling to land are
specified in the table below.
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Lowest Standard Circling Minimums
Approach
Category A B C D

HAA in feet 350 450 450 550

Visibility
in miles 1 1 1-1/2 2

Approach Category Radius (R) in Miles
A 1.3
B 1.5
C 1.7
D 2.3
E 4.5



Minimum Descent Height above the
touchdown zone (HAT), and not the height
above the airport (HAA). On this approach,
Category A, B, C, and D aircraft are authorized
for the same straight-in landing MDA(H), but
have different visibility minimums.

The circle-to-land minimums are included at
the right side of the minimums table similar
to the circle-to-land minimums on ILS
approaches. The big difference in the mini-
mums, however, is that the numbers in
parentheses are Heights Above Airport (HAA)
since circling minimums are based on the
airport elevation and not a
runway or TDZ elevation. In
most cases, as is seen at
Akron, the faster categories
of aircraft have higher circle-
to-land minimums.
Although not shown on the
chart, the TERPs circling
areas for each category are
not to be exceeded while
making a circling approach,
regardless of the published
visibility. The TERPs circling
area radii for category A is –
1.3 NM, B – 1.5 NM, C – 1.7
NM, and D – 2.3 NM. The
circling minimum visibilities
sometimes are larger than the circling areas
– but the TERPs circling areas still apply. If you
fly the circling approach at a higher speed

than the straight-in
landing, you should
move to a higher
approach category in
many cases.

Sometimes, only circle-
to-land minimums are
authorized on an
approach chart. When
that happens, the
conditions required for
straight-in landing
minimums were not

met. In order for straight-in landing
minimums to be authorized, three
conditions must be met. First, the final
approach segment must be aligned within
30° of the straight-in landing runway.
Second, the final approach segment must
cross the runway threshold, or at least the
extended runway centerline within 3,000 or
5,200 feet (depends on whether the navaid
is on or off the airport). And third, the final
approach segment descent gradient cannot
exceed 400 feet per nautical mile (3.77°). In
some cases, the final approach segment is
exactly lined up with the runway but the
descent gradient is too steep. In these cases,
you can still land straight in even though
only the circling minimums are published.

Complex Approach Minimums
The minimums for Pasco, Washington VOR
or GPS Rwy 21R represent one of the most
complex sets of minimums for a non-
precision approach. To get the lowest
MDA(H) of 840 feet at Pasco, you must
meet all of the following conditions: (1)
obtain a local altimeter setting; (2) be able
to identify the 2.5 DME fix; and (3) land
straight-in on runway 21R. With this many
options available, the minimums seem to
take up most of the space on the approach
chart. These options also affect the size of
the profile view of the approach chart.

When a stepdown fix, such as the 2.5 DME
fix, is provided, the altitude over the
stepdown fix typically becomes the MDA(H)
if the fix is not identified. At Pasco, the
altitude over the stepdown fix is 1,040 feet,
assuming a local altimeter setting is obtained
at the airport. The Ball Flag 1 to the left of
the stepdown fix altitude in the profile refers
you to the note which specifies an altitude of
1,200 feet over the 2.5 DME fix if the Walla
Walla altimeter setting is used. 

When a double stacked set of minimums is
provided, the lowest minimums are to the
left in the upper box. When the 2.5 DME fix
Intersection is not identified, the MDA of
1,040 feet is shown in the right side of the
upper straight-in landing minimums box.
All of the minimums in the upper minimums
box are authorized only when a local
altimeter setting is available. This applies to
both the straight-in landing and circle-to-
land minimums.

When the altimeter setting is derived from a
remote source more than five miles from the
airport reference point (ARP), the MDA(H) is
increased by a factor that considers both the
distance to the remote altimeter as well as
the elevation difference between the landing
airport and the remote altimeter airport. At
Pasco, this raises the MDA 160 feet when the
altimeter setting is obtained from Walla
Walla. This change in the altimeter source
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T he typical non-precision approach
procedure may not require tuning of
a myriad of radios, but neither does it

allow minimums as low as a precision
approach. This article will continue the
discussion of the approach charts by look-
ing at the non-precision minimums table.

VOR Approach Minimums
The minimums table for VOR and NDB
approaches normally contains significantly
less data than for ILS approaches since fewer
options are available. However, some VOR
and NDB approaches give credit for
approach lighting systems, high-intensity
runway lights, and runway alignment
indicator lights. These approaches use more
complex minimums tables to reflect
increased minimums when the visual aids
are unavailable and visibility credits are
taken away.

Non-precision approaches, such as VOR and
NDB approaches, only include minimum
descent altitudes (MDAs) in the minimums
boxes and do not include a DA(H) (decision
altitude and height) as minimum altitudes.
Similar in philosophy to the ILS minimums, the
lowest landing visibility minimums are
included at the left of the minimums table. The
straight-in landing runway is specified both in
the minimums box and in the title. Refer to the
landing minimums for the VOR approach for
Akron, Colorado and note that only Runway
29 is authorized for straight-in landing
minimums. When landing straight-in, you may
descend to the MSL altitude of 5,120 feet.
Since straight-in landing minimums are
authorized, the number in parentheses (439')
to the right of the MDA represents the
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means of identifying the missed approach
point is required, such as DME for a DME-
only fix at the MAP on a VOR DME
approach.

In the next issue, we will analyze additional
approach minimums. Additionally, missed
approach procedures will be discussed.

requires you to look in the lower set of min-
imums to find the appropriate MDA(H) for
straight-in and circle-to-land minimums.

The preceding discussion of minimums at
Pasco should remind us of one important
thing – you should review the approach
chart before flying the final approach
segment inbound.

Conversion Table
Toward the bottom of each approach
procedure chart, a conversion table is
provided. This table relates the airplane
ground speed to the recommended descent
rate and time from the FAF to the non-
precision missed approach point (MAP). To
be a real purist, the ground speed in the
conversion table should be calculated by
applying pressure altitude and temperature
to the calibrated airspeed to arrive at the
true airspeed. Then, the wind should be
applied to the true airspeed to get an
accurate ground speed. And – this means
you have to fly the same numbers all the
way down final. If you have DME and the
DME station is directly in front or behind
you, you can get your ground speed from
the DME.

On ILS approaches, the glide slope angle is
expressed in decimal degrees on the line
below the ground speeds. The figures in the
ground speed line represent the
recommended rates of descent to maintain
the glide slope at the stated ground speeds.
Some pilots use this as a check to monitor
the wind shear, which is noticed by a
significant increase or decrease in the
descent rate to maintain the glide slope.

The bottom line of the conversion table
specifies the time from the final approach
fix to the missed approach point for non-
precision approaches. This timing will not
work correctly for determining the distance
from the final approach fix to the decision
altitude since the decision altitude is usually
one-half mile prior to the end of the runway.
The distance of 6.3 (nautical miles) in the
bottom line is the distance from the FAF to
the runway threshold at the Denver
Centennial Airport. This distance will not be
the same when the non-precision missed
approach point is at a location other than
the end of the runway or displaced
threshold. There are some cases where
timing is not included. This means that
timing is not authorized, and another
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FAA has prescribed straight-in landing mini-
mums to the “other” runway which does
not have the localizer installation. This was
done so that the circle-to-land minimums
do not have to apply to the “other” runway.
The sidestep minimums are authorized
when the centerlines of the parallel runways
are no more than 1,200 feet apart. When
the sidestep maneuver is authorized for the
non-ILS runway, a separate straight-in land-
ing minimum column will be included in the
minimums box. For example, the ILS
Runway 28L approach to San Francisco has
a minimums column titled “SIDESTEP
LANDING RWY 28R.”
The straight-in landing minimums for the
localizer-equipped runway are for Runway
28L, shown on the left side of the mini-
mums box. The sidestep straight-in landing
minimums for Runway 28R are shown to the
right. Since the glide slope cannot be used
all the way to runway 28R, the landing min-
imums are expressed as a minimum descent
altitude rather than a DA(H).

The MDA of 460 feet for
Runway 28R is 250 feet
greater than the DA(H) for
28L, but is significantly
better than the circle-to-
land minimums of 740,
940, 1060, or 1260 feet if
the sidestep landing
maneuver was not listed
as a separate set of mini-
mums. The visibility mini-
mums, however, are high-
er for the sidestep runway.
When can you break off
from the localizer to land
on Runway 28R? You can
start the sidestep maneu-
ver as soon as the runway
environment is in sight.
What is not obvious by
looking at the stated mini-
mums is that most US air-
lines have elected to elim-
inate circle-to-land opera-
tions and the minimums
for circling in those cases
automatically get raised to
at least 1000-3 (VFR) if not
landing on the straight-in
landing runway.

Night Minimums
Occasionally, operations at
an airport may be limited
at night. Because runway
lighting is required for
approval of night instru-
ment operations, some
approaches are authorized
only during the day. In
some cases, the mountain-

ous terrain around an airport is so signifi-
cant, some night operations may be limited
or not authorized at night. This is true for the
landing minimums at Eagle, Colorado.
Notice the note below the circle-to-land min-
imums on the Eagle approach chart that
states that “Circling is not authorized South
of Runway 7-25 at night.” This is because of
the very high mountains that cannot be seen
at night when below the MDA.
Where is “South of Runway 7-25” which is
the area not authorized? If you imagine a
straight line which extends down the cen-
terline of Runway 7-25 and then extend
that line way out beyond both ends of each
runway, no flight operations can be con-
ducted on the south side of that imaginary
line. The TERPs criteria limits night opera-
tions because of close-in unlighted obstacles.
When is night? FAR 1.1 General Definitions
state: “Night means the time between the
end of evening civil twilight and the begin-
ning of morning civil twilight as published
in the American Air Almanac, converted to
local time.” The sunset and sunrise tables
are also included in the Jeppesen J-AID.

Missed Approaches
Making a missed approach is not the most
fun part of a procedure and besides, it never
seems to happen at the right time. But, it is
with us and it can be very important.
There are three places on the approach
chart where the missed approach informa-
tion can be found. The principal missed
approach information in narrative style is
located at the top of the approach chart of
the new Briefing StripTM format. The missed
approach terminology used in the heading
group is the same as the words used by the
government approach procedure design
specialists when they designed the
approach procedure.
The missed approach procedure is graphical-
ly depicted in the plan view using a dashed
heavy line and the initial portion is depicted
with icons below the profile view. The missed
approach procedure track in the plan view is
depicted similar to an airplane’s missed
approach flight path; but that does not nec-
essarily indicate that it is drawn to scale.
When a missed approach procedure termi-
nates in a holding pattern, the holding pat-
tern is depicted in the plan view with a light
weight line whereas a holding pattern
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You are shooting the ILS Rwy 28L
approach. After you report the marker
inbound, the tower advises you to

expect landing on Runway 28 Right. Can
you land on the parallel runway that does-
n’t have the straight-in landing minimums
and still not have to use circling minimums?

Sidestep Minimums
At some airports, where an ILS approach is
installed on one of two parallel runways, the
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than the printed missed approach procedure.
In any case, ATC can direct you to do a
missed approach procedure other than the
one which is specified on the approach chart.
This article concludes the discussion of the
front side of Jeppesen Instrument Approach
Procedure Charts. In the next article, the dis-
cussion will pertain to the airport chart which
is frequently found on the back side of the
first approach procedure for an airport.

shown with a thick line is part of the prima-
ry procedure.
The missed approach procedure for San
Francisco, California represents a typical
missed approach from a precision approach
procedure. When arriving at the decision
height when using the glide slope or when
reaching the non-precision missed
approach point at the runway when not
using the glide slope, if you do not have
visual contact with the runway environment
or are not in a position from which a normal
landing can be made, then the missed
approach procedure should be followed.
In the profile view at San Francisco, there are
two different pull-up arrows that are depict-
ed. One is shown on the glide slope symbol
indicating that the missed approach would
be executed before reaching the runway
when using the glide slope. If the glide slope
is not used, then the dashed line after pass-
ing the FAF shows a level flight segment at
the MDA. The missed approach pull-up
arrow for the non-precision approach begins
at the runway threshold at the letter “M”
symbol indicating the non-precision MAP.
At San Francisco, you should climb to the
SFO VOR and then continue to climb
straight ahead to 3,000 feet and fly out-
bound on the SFO VOR 280° radial to the
OLYMM intersection and then enter the
holding pattern.
The holding pattern at San Francisco is easy
from an entry standpoint since it is a direct
entry. In most other locations, the holding
pattern is established so the inbound leg is
aimed back toward the airport so a parallel
or tear drop entry is usually the case.
At San Francisco, you will not be cleared for
the approach from the holding pattern
since it is not located at the final approach
fix. If you want to shoot another approach,
it will require that you start all over again
with vectors from Bay Approach Control.

Inset for Missed Approach Fixes
When the missed approach holding is so long
that it would not normally fit with the plan
view that is drawn to scale, we use an inset to
depict the missed approach holding fix. As an
example, the OLYMM intersection and the
holding pattern for the missed approach
would fall outside the plan view if the missed
approach procedure was drawn to scale. In
order to graphically depict the holding pat-
tern and the formation of the OLYMM
Intersection, it is drawn in an inset and not to
scale. The small inset is used to make it easier
to visualize the missed approach holding pat-
tern and the holding fix.
On some approach procedures, the words
“or as directed” are included to specify that
the missed approach procedure will be flown
unless ATC gives you a different clearance
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The “hot to cold” situation is a more serious con-
sideration. When flying into an airport with very
low temperatures, the error will work itself to zero
when touching down at the airport with the cor-
rect altimeter setting, but there can be a signifi-
cant difference when still shooting the approach.
The altimeter does not compensate for extreme
low temperatures away from the airport even
with a correctly set local altimeter setting.
With a temperature at the airport that is -30° C,
your true altitude at the final approach fix could
be more than 200 feet lower than your altimeter
indicates you are. And with the required obstacle
clearance of 500 feet approaching the FAF, you
have already used up much of the safety margin
of the approach obstacle clearance protection.

Temperature Note
The FAA has issued a new series of approach
procedures which became effective on 24
February, 2000. On these charts, the tempera-
ture note has appeared for the first time. Look at
the bottom of the Briefing StripTM on the Atlantic
City RNAV Rwy 13 chart and you will see the
note: 1. Baro-VNAV NA below -15° (5°F). VNAV
(vertical navigation) is authorized on this chart,

but extreme low tempera-
tures would place the air-
plane too close to the obsta-
cles while following the
VNAV path. This is true not
only for VNAV, but it is also
true for flying the altimeter
without VNAV guidance.
What to do if the tempera-
ture is below -15°? The
remainder of the approach
procedure is still good, it’s
just the VNAV that is not
authorized. Even though the
VNAV is the only thing that is
affected by temperature on
the chart, it is still wise to
consider the extreme low
temperatures for all seg-
ments of the approach.
The FAA will be issuing an
Advisory Circular, “Altimeter
Errors at Cold Temper-
atures,” that spells out many
of the conditions surround-
ing extreme temperatures.
One of the statements in the
Advisory Circular is, “It’s par-
ticularly important to make
altitude adjustments on initial,
intermediate, and final ap-
proach segments in moun-
tainous areas or any obstacle-
rich environment because
unusually cold surface tem-
peratures can cause significant
differences between true and
indicated altitudes.”

RNAV (Where is GPS?)
Effective with the 24
February effective date, the
FAA will no longer issue any
new approach procedures
with GPS in the title. Existing
GPS procedures will continue
to receive updates, but all
new GPS approach proce-

dures are titled with the term “RNAV” instead of
“GPS.” This is based on the industry’s request to
the FAA to allow flight management systems
(FMSs) to use the approximately 2,500 GPS
approaches created by the FAA in the past five
years. With the current GPS approach proce-
dures, FMSs without GPS as part of the input sig-
nal are not allowed to fly any of the 2,500 GPS
approach procedures.
With the new title of RNAV, many of the FMSs
will now be able to use the new approach pro-
cedures. Some of the considerations for the use
include individual airline approval to use the
procedures and the specific ability of the FMS.
To facilitate the use of FMSs, a new note is
appearing at the bottom of the Briefing Strip. It
reads, 2. DME/DME RNP - 0.3 authorized.

Terminal Arrival Areas (TAA)
Imagine that you are arriving at Atlantic City
from the southwest and are given radar vectors,
and then a clearance direct to the UNAYY inter-
section and cleared for the approach. Without
the TAAs, there are differences of opinion
between controllers and pilots in various parts of
the US about whether there is a requirement or
an expectation on whether or not you are
required to execute the course reversal at
UNAYY. Also, if the controller gives you an alti-
tude of 2,100 feet until UNAYY – is that a good
altitude? A healthy skepticism of clearances and
altitude assignments is valuable and you now
have something to refer for your own check and
balance system for altitude assignments.
Look at the Atlantic City, New Jersey RNAV Rwy
13 approach chart plan view, and you will note
a new type of transition for approaches. In the
best sense, the TAAs are the first true free flight
procedures because you now have altitude and
course information for any direction when arriv-
ing at Atlantic City to shoot an approach. In the
upper left corner of the plan view, there is a half
circle with a waypoint symbol on the straight
line segment. The waypoint name is UNAYY, the
same as the waypoint on the final approach
course. Inside the half circle is the number 2100’
and the letters NoPT. The straight line of the
TAA is defined by the 218° inbound course and
the 038° inbound course.
What does this mean? It means that when you
get a clearance for the RNAV Rwy 13 approach
from any inbound course of 038° clockwise
around to 218°, you can descend down to 2,100
feet as soon as you are within 30 nautical miles
of UNAYY, which is the IAF. Once you arrive at
UNAYY, you not only do not have to make a
procedure turn (holding pattern course reversal
in this case), but you cannot do the course rever-
sal unless you request one from ATC and get
approval to do so.
The FAA has designed the TAAs so that it will be
very unusual to have to perform a course rever-
sal such as a procedure turn or holding pattern.
With the design of the TAA, it is possible in vir-
tually all cases to fly the approach from any
direction and fly to a fix from which a straight-in
approach without a procedure turn is possible.
When you arrive from the southeast, you would
fly to RUVFO on any course from 308° clockwise
to 038°. Once you have arrived at RUVFO, you
would then fly to UNAYY and then turn on to
final to the airport. Look at the TAA quarter cir-
cle toward the bottom of the plan view and you
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Remember the old adage you learned back
in ground school? “High to low, hot to
cold, look out below.” Well, it seems to be

taking on a whole new level of importance. The
“high to low” is based on altimeter settings
which can cause a problem with an altimeter
setting at the airport which is lower than the
altimeter setting in your airplane. This can be
corrected by adjusting the altimeter in your air-
craft to the local altimeter setting when shooting
an approach and landing.
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LNAV/VNAV minimums. For aircraft equipped
with GPS receivers (and no VNAV), the mini-
mums to be used are those in the column with
the title labeled LNAV. RNP, by the way, stands
for required navigation performance and could
be the subject of a whole article.

In the profile view, note that the solid line for the
descent path continues below the MDA for
VNAV equipped aircraft and the line also levels
off at the MDA for aircraft without VNAV.
In the next issue, we will look at the air-
port charts.

can see a slight distance from the RUVFO way-
point symbol to the 308° line. This distance rep-
resents the distance from RUVFO to UNAYY and
shows that the area is protected from the cen-
terline of the final approach course outbound to
RUVFO as the IAF. There was a considerable
amount of flight testing conducted to determine
the default distance of five nautical miles from
the IAF (such as RUVFO) to the IF (such as
UNAYY) to be sure the distance was short
enough to allow flying “by” the RUVFO and
UNAYY fixes with fast airplanes. The distance of
the segment should also be short enough so you
don’t have an excessive amount of miles when
shooting the approach.

Where is the MSA?
With the introduction of TAAs, there is no need
for MSAs since the TAAs are essentially in the
same location as the MSAs. However, in the case
of TAAs, they represent flight procedures and
altitudes that can be flown in IMC conditions
whereas MSAs cannot be used as flight altitudes
since they are considered emergency use alti-
tudes only.

GLS PA
There is a new column of minimums on the
RNAV charts labeled GLS PA which appeared for
the first time effective 24 February. GLS is the
acronym for GNSS Landing System (or global
navigation satellite system.) Although there no
landing minimums in the column for the
approach at Atlantic City, the minimums will be
available for aircraft equipped with precision
approach capable WAAS receivers operating to
their fullest capability when WAAS becomes
operational. WAAS augments the basic GPS
satellite constellation with additional ground sta-
tions and enhanced position/integrity informa-
tion transmitted from geostationary satellites.
The WAAS capability, when available, will sup-
port minimums as low as 200 feet HAT and 1/2

statue mile visibility.
The letters PA indicate precision approach runway
markings. When the letters PA are not in the title
of the minimums column, this means the runway
doesn’t have precision approach markings and
the lowest minimums will not be available.

LNAV/VNAV
The second main column heading is
LNAV/VNAV which stands for lateral naviga-
tion/vertical navigation. Since the LNAV/VNAV
systems provide vertical guidance, the proce-
dure minimum altitude is a DA(H) instead of an
MDA. Without the WAAS, the VNAV is a com-
puted descent path based on the descent angle
published on the chart and in the database and
the electronic signal sent by an appropriately
equipped altimeter into the airborne computer.
Since the vertical navigation is computed from
the altimeter information, any anomalies in the
altimeter based on incorrect altimeter settings,
etc. will cause the VNAV path to be incorrect.
This is why it is very important to have the correct
local altimeter setting and a compensation for
extremely low temperatures.
Aircraft which are RNP 0.3 approved with an
approved IFR approach barometric (BARO)
VNAV systems are allowed to use the VNAV path
and the decision altitude at Atlantic City. Aircraft
equipped with other IFR RNAV systems such as
FMS and BARO-VNAV may also use the
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Help in solving this dilemma is provided by an
airport diagram for each airport. Airport charts
are gradually being located in front of the
approach charts or are located on the reverse
side of the first approach chart for each airport.

Heading and Border Data
The top of each airport diagram page provides
standard information which includes the associ-
ated city and state name for the airport, plus the
official airport name. The airport latitude and
longitude coordinates are depicted below the
airport name. The geographic coordinates are
actually the coordinates of the airport reference
point (ARP) which is depicted in the plan view by
a circle which encloses a plus symbol. The letters
“ARP” are shown next to this symbol. For exam-
ple, at Colorado Springs, the ARP is located just
to the left of Runway 30. If you navigate with an
airborne database to the identifier KCOS, you
will navigate direct to the grass in the middle of
the airport.

Every country that is a member of the
International Civil Aviation Organization (ICAO)
has been assigned a one- or two-alpha identifier.
For example, the single letter “K” has been
assigned to the United States. The four-letter
identifier for a United States airport is derived by

using the letter “K” before
the FAA-designated three-let-
ter identifier for that airport.
On Jeppesen charts, each
United States airport which
has been assigned a three-
letter identifier will have the
letter “K” as the first letter of
its identifier. Airports that
have been assigned a let-
ter/number combination will
have just those three charac-
ters without the letter “K.” At
Colorado Springs, the ICAO
airport identifier is KCOS.
Another important use of the
identifier is access to the
database. On some airborne
receivers, the four letters are
required and on other sys-
tems, only the three letters
are required to access the air-
port. When filing a flight plan
to Colorado Springs, the let-
ters “COS” should be used
for domestic flights and the
letters “KCOS” should be
used for international flights
to or from Colorado Springs.

On the new Briefing Strip™
format, the database identifi-
er for the airport is at the
upper left with the official air-
port elevation included
below the identifier. In most
countries, (including the US),
this elevation is defined as
the highest usable landing
surface on the airport.

The index number for the air-
port diagram chart is the
same as that used for the
approach chart when it is on
the reverse side of the first
approach chart. Otherwise,
the airports are gradually
being assigned the index
number 10-9 so they will be
the first chart in front of the
approach charts. 

Communications
On the approach charts, the frequencies are list-
ed in the order of use arriving at the airport.
Conversely, on the airport charts, the frequencies
are listed in the order of use when departing the
airport. The first communication box at KCOS
shows the ATIS of 125.0. In the first box, note
that a VOR test (VOT) signal is available on the
frequency of 110.4 MHz. When clearance deliv-
ery is available, it will follow the ATIS box. The
remaining communication boxes include the
ground control, tower, and departure control. At
KCOS, the letter “R” in parentheses after Springs
Departure indicates the availability of radar.

Special Notes
A box will be created in the plan view when spe-
cial notes are provided at the airport. At
Colorado Springs, the note box shows there is a
low-level wind shear alert system and that there
are some aircraft and time restrictions.

The note box on the approach chart includes
other information, such as bird warnings, restric-
tions to air carrier traffic, restrictions to non-
powered aircraft, and unusual airport locations.
If you disregard some of these notes, the conse-
quences can be serious. As an example, there is
a note “Certain turbo jet aircraft permanently
excluded after one violation of single event noise
violation limit of 95 dB” at Santa Monica,
California. It may cost you a bundle to get your
business jet back home.

Since there are airline gates at KCOS, the park-
ing spot coordinates are included in the plan
view to help align the inertial navigation systems
before departing the airport.

Airport Plan View
The airport diagram is drawn to scale, except for
the width of some overruns, stopways, taxiways,
perimeter roads, and approach lights. The scale
used for the airport diagram can range from one
inch per 1,000 feet up to one inch per 6,000
feet. A bar scale at the bottom of each airport
diagram shows the scale in feet and meters.

Latitude and longitude grid tick marks are placed
around the perimeter of the airport plan view to
help operators of latitude/longitude systems
determine their exact coordinates on the airport
to align the inertial navigation systems when not
at a gate.

For each runway, the threshold elevation is
shown. To determine the runway slope, the run-
way elevations at both ends can be used with
the runway length that is shown adjacent to the
runway symbol. Also, at each of the runway
ends, the runway number is shown with the
magnetic bearing down the centerline of the
runway. This is a good way to check the heading
indicator while on the initial takeoff roll.

Additional Runway Information
Some of the required airport information cannot
be portrayed in enough detail by using only the
airport diagram. This type of information is
shown below the airport diagram in the box
titled “Additional Runway Information.” The
second column in this box includes lighting
details for each runway. Some of the most com-
mon lighting installations included in the light-
ing column are runway lights, approach lighting
systems, touchdown zone lights, and VASI or
PAPI installations. Runway visual ranges (RVRs),
when installed, are also included with the run-
way light information.

The last four columns in the runway information
box include runway length and width specifica-
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Perhaps the most difficult part of any flight
is trying to find your way around the taxi-
ways at a strange airport. When you are air-

borne, you have a whole panel full of gadgets to
tell where you are. But once on the ground,
especially at night – you seem to be on your own
for navigating. If you are sitting in the cockpit of
a 747, you have a chance of seeing the big pic-
ture, but if you are in a 172, all you can see is a
sea of blue lights. Nice for the blue lights to
show there are taxiways, but in a small airplane
they all seem to be the same.
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direct to the VOR. Aircraft that depart the VOR
on the 325 degree radial clockwise to the 153
radial, can climb on course from the VOR. Other
aircraft (essentially those headed over Pikes
Peak) need to climb in a holding pattern at the
VOR until reaching 14,000 feet. When leaving
the VOR west bound at 14,000 feet, that should
be plenty of altitude to clear Pikes Peak.

This article concludes the airport diagram illus-
tration discussion. In the next issue, we will look
at standard instrument departures (SIDs) and
standard terminal arrival routes (STARs).

tions. As an example, Runway 30 at Colorado
Springs has a displaced threshold. You have
7,912 feet of runway beyond the displaced
threshold when landing. If you fly the ILS 35L
glideslope with a centered glideslope needle all
the way to touchdown on Runway 35L, you will
have 10,250 feet of runway left after touch-
down. This is noted in the additional runway
information box labeled “Landing Beyond-Glide
Slope.” The third column of the usable runway
lengths show the LAHSO (Land and Hold Short
Operations) distances. The width of each run-
way is specified in the last column of the addi-
tional runway information box.

Other runway information, as such runway
grooving or porous friction course overlay, is
included in other runway information footnotes.
The ILS Category II holding lines are depicted on
the chart in their respective locations.

Some topographical features are included in the
airport diagram plan view as a VFR aid when
approaching a new terminal area. The vertical
parallel lines between Runways 35L and 35R rep-
resent the highway to the airline passenger ter-
minal. Roads are included with railroad tracks,
rivers, and water bodies.

Take-Off & Obstacle 
Departure Procedure
Not everyone is required to have take-off mini-
mums, but for those who need to comply with
them, they are located at the bottom of the air-
port diagram when there is room. At some large
airports, a separate page includes the Additional
Runway Information with the take-off and alter-
nate airport minimums.

The standard take-off minimums are 1(statute)
mile for one and two-engine aircraft and 1/2
mile visibility for aircraft with three or four
engines. This is shown under the column titled
“STD.” Operators with FAA-approved “Ops
Specs” are able to get the standard reduction
down to 1/4 mile visibility which is shown under
the column titled “Adequate Vis Ref.” Adequate
Vis Ref means that at least one of a number of
visual aids are available (and seen). The visual
aids are spelled out in the Ops Specs, plus they
are listed in the legend pages. Because of obsta-
cles at Colorado Springs off the end of Runway
30, there is a minimum climb gradient. If that
can’t be met, then the take-off minimums
require a ceiling of 600 feet plus a visibility of
two miles.

When using Colorado Springs as an alternate air-
port for a different primary destination, the fore-
cast ceiling and visibility requirements change,
depending on which approach you plan to use
(and is forecast to be operating at your estimat-
ed time of arrival at KCOS as an alternate.)

Obstacle DPs
In 1998, the FAA changed the name of the IFR
Departure Procedures to Obstacle Departure
Procedures. They also changed the name of SIDs
(Standard Instrument Departures) to Departure
Procedures (DPs). This was done to more close-
ly align the criteria and paths of SIDs and IFR
Departure Procedures to the same specs.

In some locations, the IFR Departure Procedures
are so complicated in text form that the FAA will
be modifying them to graphic obstacle depar-
ture procedures and will give them a name sim-
ilar to the name assigned to SIDs. At KCOS, the
Obstacle DP is specified for every runway with a
specific direction of turn after takeoff to avoid
nearby Pikes Peak. After the turn, the path is
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The development of DPs was an evolutionary
process. Pilots and controllers wanted compli-
cated verbal departure procedures committed
to paper to simplify clearance delivery proce-
dures. Initially, DPs were available in narrative
form only back in the late 1960s, but they were
made into graphics a short time later because
of Jeppesen user comments.

If you depart an airport which has one or
more published DPs, you can expect to be
cleared via one of these procedures.
However, to accept a DP in your clearance,
you must possess at least the text description
of the DP. If you don’t want to follow a DP,
include a note stating “no DPs” in the
remarks section of the FAA flight plan.
Adherence to all restrictions on the DP is
required unless clearance to deviate is
received from ATC.

Most Departure Procedures are divided into
two main parts: the actual departure, fol-
lowed by the transitions. The first portion
begins at the airport and terminates at a fix
such as a navaid, intersection, DME fix, or

RNAV waypoint. The transi-
tions start at the fix where
the standard instrument
departure terminates and
the transition, by design cri-
teria, is supposed to end at
an enroute fix. 

Refer to the “Red Rock Two
Departure” from Las Vegas,
Nevada, which is a typical
Departure Procedure. This
DP is still titled “SID” and will
be changed to DP when it is
revised for other aeronautical
reasons. Most of the symbols
used on the DP charts are
the same as those used on
the enroute navigation
charts (with some excep-
tions). The navigation fre-
quency box is the same as
used on the high altitude
charts. These facility boxes
include the latitude/longi-
tude coordinates for aircraft
equipped with latitude/lon-
gitude systems, but no air-
borne database. The same
symbols also are used on
both types of charts for:
MEA designations, leg seg-
ment distances, DME fix
identifiers,changeover point
symbols, and magnetic radi-
al designations.

One major difference
found on the DP charts,
when compared to other
Jepp charts, is that the DPs
are not drawn to scale.
Although the layout of the
fixes on the chart are
drawn schematically, the
mileages cannot be deter-
mined accurately by the use

of a plotter. DPs that are drawn to scale would
be desirable, but with so much detail next to
the airport as well as transitions which are often
hundreds of miles long, a chart that was drawn
to scale would force the initial departure infor-
mation to be too small to read.

The main body of the DP is depicted with a
heavy, solid line, and the DP transitions are des-
ignated with heavy, dashed lines for distinction.

Departure Procedure Names
Each DP is named according to the last fix on
the main portion of the DP. At Las Vegas, the DP
ends at the Oasys intersection, but since there
already is an Oasys DP, another name had to be
selected. The title “Red Rock” was arbitrarily
chosen since there are no rules for alternate
names. The number designator in the DP title
represents the revision number of the particular
DP. This is particularly useful in communications
with ATC. For example, when this departure
procedure is revised, it will be titled “Red Rock
Three Departure.” When the controller assigns
you the Red Rock Three Departure, and your DP
chart still reads “Red Rock Two Departure,” you
know immediately that you didn’t file last
week’s revision.

The computer code in parentheses to the
right of the departure name is not used in
communications; however, this code can be
helpful in many cases. When filing an IFR
flight plan from Las Vegas which includes this
DP, you should give the computer code in the
flight plan. The computer code in parenthe-
ses is only for the segment from the airport to
the end of the DP, but not to the end of the
transition you might want to fly. If your
request includes both a DP and a transition,
the DP and the transition code both should
be used. This will expedite the processing of
your IFR flight plan through the flight service
station and the air route traffic control center. 

To the right of the computer code are the
words “Pilot Nav” in parentheses. There are
also DPs with the word “Vector” in parenthe-
ses. Both of these sets of words are meant to
indicate the primary means of navigation on
the particular DP. However, the distinction
between the two is sometimes a little blurry,
so the terms will be dropped in the future.

Flying the DP
As a practical application, let’s fly the Red
Rock Two Departure and Goffs Transition
from a takeoff on Runway 1L. The IFR clear-
ance given to you by Las Vegas Clearance
Delivery would be something like this:
“Saberliner 737R, cleared to Douglas Airport
as filed, Red Rock Two departure, Goffs
Transition, maintain...”

Now check the narrative description of
the DP. The notation in parentheses
under the title indicates this departure is
only for Runways 1 Left and Right and
that DME and radar are required for this
DP. You will also notice there are restric-
tions on the Hector and Daggett
Transitions. The first portion of the DP text
states that this procedure requires a ceiling of
1,200 feet and a visibility of 3 miles, plus a
minimum climb rate of 410 feet per nautical
mile to 5,000 feet. These minimum climb
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If it were always VFR at mountainous air-
ports, and if there were no other airplanes
at the hub airports, you could depart an

airport and do almost anything you want-
ed. Unfortunately, cumulogranite clouds
surround many airports. Also, ATC gives us
departure paths other than direct routes at
busy airports. These published paths are
generally designed to comply with ATC
departure procedures and are now called
Departure Procedures (DPs). They started
their life with the name standard instru-
ment departures (SIDs).
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Daggett VOR. Also, there is an MRA (mini-
mum reception altitude) at the Riffe intersec-
tion which is 14,000 feet. Most likely, the
MRA is to receive the Hector VOR since you
are already high enough at the MEA of
12,000 feet to receive the Daggett VOR. So,
if you are using the DME from Daggett, you
can ignore the MRA at Riffe.
In the next article, we will conclude the
series with a discussion on STARs.

rates are stated in the DP text only when they
exceed a rate of 152 feet per nautical mile.
Below the climb gradient statement, there is a
table that gives the climb rate in feet per
minute at various ground speeds so that you
have some numbers that are meaningful when
reading the panel instruments.

The information in the takeoff paragraph
states that departures for turbojets should be
a climbing left turn to a 315° heading to
4,000 feet, then a climbing left turn to a 180°
heading to intercept the Las Vegas 211° radi-
al. Then the word “Thence” which starts the
departure path that states a climb via the Las
Vegas 211° radial to the Oasys intersection
followed by the transition or other route from
Oasys. It’s not stated in each DP, but the ini-
tial turn after lift off should be after reaching
400 feet above the airport since that is stan-
dard for all departures.

On this departure, there is a Lost
Communications procedure that is enclosed
in a box comprised of hashed lines that state
what to do if not in contact with departure
control. The Lost Communications procedure
is available only on a few departure proce-
dures. When the Lost Communications are
not available in text form on the procedure,
then the standard FAR Part 91 lost communi-
cations procedures apply.

DP Transition
The information included in the transitions
paragraph includes the departure procedures
for either normal procedures or for a com-
munications failure. For this hypothetical
flight, the course after Oasys goes to the
Goffs VORTAC. Since we are flying the Goffs
Transition, the computer code (REDRK2.GFS)
should be used when filing the flight plan to
help expedite it through the flight service sta-
tion and air route traffic control center. The
transition identifier is shown adjacent to the
transition track.

The Goffs Transition departs Oasys intersec-
tion via the Goffs 333 radial. Note the num-
ber 153 in large type right after Oasys. This
shows the course setting to use when depart-
ing Oasys, so you don’t have to mathemati-
cally derive the reciprocal of the 333 radial
from the Goffs VOR. The Goffs Transition nar-
rative is duplicated in the graphic depiction
of the transition, so you will eventually see
the text description of the transitions disap-
pear from the DP pages. This should make it
much easier to read, since much of the tex-
tual “clutter” will disappear.

At Oasys, note that there are two MCAs (mini-
mum crossing altitudes). MCAs are specified
for obstacle clearance, whereas the 11,000-
foot altitude restriction at the 42 DME fix from
Goffs is an ATC restriction (even though the
MEA on the transition is also 11,000 feet). The
MCA of 10,500 feet at Oasys is applicable for
flights to the southeast which is the direction of 
the Goffs Transition.

On the Daggett Transition, there are a couple
of unusual pieces of information. On the tran-
sition, there is a changeover point (COP) which is
37 miles from Las Vegas and 59 miles to the
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ances by controllers turned into SIDs in the
late 70s, the idea caught on quite quickly.
Eventually, most of the major airports in the
US developed standard departures with
graphics for printed publication.  The idea
seemed so good that the standard arrival
clearances also started being published in
text and graphic form.  To develop an
acronym similar to SIDs, the FAA named the
new procedures Standard Terminal Arrival
Routes and came up with the name STARs.
The name has stuck ever since (contrary to
SIDs becoming DPs in the US.)
The principal difference between SIDs (DPs)

and STARs is that the DPs start at the airport
pavement and connect to the enroute struc-
ture.  STARs on the other hand, go the oppo-
site direction and start in the enroute struc-
ture but don't make it down to pavement;
they end at a point where an instrument
approach procedure takes you the rest of the
way to the ground.

Heading and Border Data
Each STAR has a reverse-type block in the
upper right corner of the chart to indicate its

status as a standard arrival
chart.  In the top center of
the chart, the index num-
ber is shown with the revi-
sion date plus the effective
date.  The effective date is
included only if the chart
isn't effective when it first
gets into your hands.  The
index number for STARs is
10-2 followed by letter suf-
fixes for the succeeding
STARs.  For example, the
second STAR at Stockholm
is 10-2A and the third chart
is 10-2B.  By using the
index number of 10-2, the
STARs are sequenced in the
manual after the area
charts and before the SID
charts.
The heading includes the
ATIS frequency when one is
available. At Stockholm,
the ATIS can be received on
119.0 MHz.
In the US, Canada, and
many other countries, the
common altitude for
changing to the standard
altimeter setting of 29.92
inches of mercury (or
1013.2 hectopascals or
millibars) when climbing to
the high altitude structure
is 18,000 feet.  When
descending from high alti-
tude, the altimeter should
be changed to the local
altimeter setting when
passing through FL180.  In
most countries throughout
the world, however, the
change to or from the stan-
dard altimeter setting is not

done at the same altitude all the time.  As an
example, at Stockholm the flight level where
you change your altimeter setting to the local
altimeter setting is specified by ATC each
time you arrive at Stockholm.  This informa-
tion is shown just below the ATIS frequency
with the words: TRANS LEVEL: BY ATC.  When
departing from Stockholm, the altimeter
should be set to the standard altimeter set-
ting when passing through 5,000 feet.  This
means that altimeter readings when flying
above 5,000 feet will actually be flight levels,
not feet.  This is common for Europe, but very
different for pilots used to flying in the United
States and Canada.
Look at the minimum altitude for the holding
pattern at Eltok Intersection.  Inside the hold-
ing pattern symbol, the letters "FL"  precede
the numbers "100."  With a minimum alti-
tude specified as a flight level instead of an
altitude, you can assume the transition level
will be at FL100 or lower.

Speed Limit
In many countries, there is a standard speed
limit of 250 knots IAS below 10,000 feet for
the entire country.  But, in most countries,
that standard does not exist for all locations.
In Sweden, there is a speed limit of 250 knots
when arriving in Stockholm.  This speed
restriction is shown in the plan view portion
of the STAR chart.  In addition to the 250
knot speed restriction, there is a speed restric-
tion to maintain at least 160 knots IAS on the
ILS track until passing the outer marker
(when using ILS Rwy 08, the 160-knot speed
minimum should be used up to the ARL 3
DME fix since ILS Rwy 08 does not have an
OM).  For both the maximum and minimum
speed limits, these can be changed by ATC.
For the minimum speed limit, if you are flying
in an airplane that can't go as fast as 160
knots IAS, you must inform ATC immediately.

What's In a Name?
The international naming standard for STARs
states that they will be given a name that is
the same as the first fix on the STAR.  In the
US, typically there are enroute transitions
before the STAR itself.  So the STAR name is
usually the same as the last fix on the enroute
transitions where they come together to
begin the body of the STAR.
At Arlanda Airport in Stockholm, Sweden, the
Eltok Two STAR begins to the west of the air-
port and splits into a number of routes
designed to go to initial approach fixes on
approaches into the airport.  In the US, these
separate routes would be considered runway
transitions from the STAR, but at Stockholm,
each route has a unique name to distinguish
it from the other routes.  Each of these routes
uses a phonetic letter of the alphabet.
If you plan to use the STAR to transition to the
ILS Rwy 01 approach, you would file for and
receive a clearance for the Eltok Two Tango
Arrival.  Eltok Two Tango proceeds from the
Eltok Intersection and follows a course of 144º
toward the Lena (LNA) NDB.  The route from
the Eltok Intersection shows the route identi-

The Chart Clinic – Thirtieth in a Series

Communications — it’s probably the
most important thing we have
between pilot and controller.  Whether

it's via voice or some of the new digital tech-
nology, there still is the need for pilot and con-
troller to be on the same wavelength.  STARs
really represent part of that communication —
once you have accepted clearance for a STAR,
you have just communicated with the con-
troller what route you will be flying, what alti-
tudes, and what airspeeds on some STARs.
When the repetitive complex departure clear-
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purposes, but those words are not included
on US charts.
This concludes the Chart Clinic series of arti-
cles.  It has been a pleasure writing the arti-
cles and receiving all the feedback many of
you have given.  Your responses tell me you
all have a sincere desire to learn as much as
possible about the airspace system in which
we fly and to understand how that informa-
tion is shown on charts.  Thank you.

fiers of Eltok 2F and Eltok 2T adjacent to the
flight track.  After turning left at the 249º radi-
al, the STAR goes to the Tebby VOR.  Above the
VOR facility box, there is a note that states that
Tebby is the IAF for Runways 01 and 26.
At the bottom of the page, detailed informa-
tion in text form is provided.  The narrative
information has a ballflag number 1 under the
title, pointing to the note at the very bottom
which states that the Eltok Two Tango Arrival is
normally for piston and turboprop airplanes.
In the text, the routing is specified as follow-
ing the 144 bearing toward the LNA NDB.  At
the ARL 249º radial, you should turn left and
intercept the TEB 268º radial inbound to the
TEB VOR\DME.  When you are close to the
TEB VOR, you can expect radar vectors to the
final approach.  If you look at the ILS Rwy 01
approach, you will notice there are no speci-
fied routes from the TEB VOR — so what do
you do if you have a communication failure?
It's a question with no specific answer.
In the ELTOK 2T text, notice it states "at ARL
R-249 turn LEFT..."   In computer talk, this
means the fix formed by the 249º radial is a
fly-over fix.  ATC expects you to fly over the
radial and then begin the turn.  If this were a
GPS approach, a circle would be around the
fix to indicate its fly-over status.  The fix
formed by the 249º radial and the 144º bear-
ing is included in the GPS and FMS databas-
es with the identifier of D249S.  On the
Jeppesen charts, the database identifiers are
gradually being added to the SID and STAR
charts.  They are being depicted within
brackets to indicate they are computer navi-
gation fixes.

Altitude Assignments
Many STARs include altitude restrictions.  At
Stockholm, there are three different altitude
assignments at the Eltok Intersection depend-
ing on which route is followed after Eltok.
For the Eltok Two Tango Arrival, the altitude
over Eltok is a maximum altitude of FL110.
Sometimes the altitudes are "hard” altitudes
specified as "at" altitudes, and sometimes the
altitudes are minimum altitudes and are spec-
ified as "at or above" altitudes.  These differ-
ences in how the altitudes are stated means
you need to pay close attention to how the
words are written.
On the Eltok Two Tango Arrival, the last fix is
the Tebby VOR.  If a clearance for the
approach hasn't been received by the time
you are at Tebby, there is a holding pattern
south of the VOR.  Inside the holding pattern
symbol, the number "2500" is included.  This
is another piece of altitude information.  The
minimum altitude for holding south of Tebby
is 2,500 feet (notice the altitude is feet, not
FL; therefore you would have been given the
local altimeter setting by the time you
reached Tebby for holding).

Noise Abatement
At the bottom of the plan view, there are
words that state this STAR is designed for
noise abatement.  If the routes are strictly
adhered to, there will be no unnecessary
noise disturbance.  In the US, many SIDs and
STARs are also designed for noise abatement
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