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Flying an Approach 

Introduction 
This document provides some of the principles for flying an approach.  The discussion of precision 

approaches will be limited to instrument landing system (ILS) approaches.  The main emphasis of this 

document is on flying non-precision approaches.  The key to success is – practice.  Make it a policy to 

always fly an approach properly and as published and to execute procedure turns when required. 

The Approach Plate 
The key to understanding an approach is the approach plate.  Everything you need to execute an 

approach procedure properly is there.  Correct execution of an instrument approach requires correct 

interpretation of the approach plate.  Even if you are doing a visual approach to a runway that has an 

instrument approach the approach plate gives a lot of valuable information.  All approach plates are 

fundamentally the same – so much of this information applies to precision approaches like an ILS 

approach as well.  Here we will focus primarily on the non-precision approaches.  A more complete 

coverage of the interpretation of approach plates can be found here:  Reading Approach Plates.   

Precision Approach 
The first commercial passenger flight in the United States to make a precision approach was made by a 

Pennsylvania Central Airlines Boeing 247D.  The aircraft landed in Pittsburg during a snowstorm on 

January 26, 1938 using only an instrument landing system (ILS) for guidance.  The systems used today 

have changed very little since that time. 

Precision approaches include instrument landing system (ILS) approaches (with glideslope functioning), 

precision approach radar (PAR) approaches and ground-based augmentation landing system (GLS) 

approaches.  The discussion will focus only on ILS approaches. 

Note that in addition to ‘true’ precision approaches there are GPS approaches that include vertical 

guidance.  The Aeronautical Information Manual section 5-4-6, paragraph 7 (page 329 of the pdf 

document) defines these separately from precision and non-precision approaches as an ‘Approach with 

Vertical Guidance (AVG) approach’ - An instrument approach based on a navigation system that is not 

required to meet the precision approach standards of ICAO Annex 10 but provides course and glidepath 

deviation information. For example, Baro−VNAV, LDA with glidepath, LNAV/VNAV and LPV are APV 

approaches.  So, in properly equipped aircraft these AVG approaches can be flown the same way as an 

ILS approach. 

Non-Precision Approach 
Non-precision approaches include any approach that uses only lateral navigation (LNAV) aids.  No 

vertical guidance (glideslope or other electronic vertical navigation aid) is used.  So, a standard GPS 

approach is a non-precision approach, but a WAAS-capable GPS utilizing a localizer performance with 

vertical guidance (LPV) or LNAV/VNAV GPS approaches are not truly precision approaches although the 

minimums for LPV approaches are nearly as low as many ILS approaches so they are in a class of their 

own – an Approach with Vertical Guidance (AVG).  With that said ‘for completeness’ we will stick to 

LNAV-only approaches with most of the focus on VOR and NDB approaches. 

http://www.mediafire.com/file/36kje5y99ces936/ReadingApproachPlates-NoProcedureTurns_2017-12-18.pdf
http://www.mediafire.com/file/1i0kc6qh2n6q7kn/AeronauticalInformationManual_2017-10-12.pdf
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The most common non-precision approaches are: 

 GPS / GNSS without vertical guidance 

o RNAV (GPS) approach 

o RNAV (RNP) approach 

 VOR and VOR/DME 

 NDB and (although unusual) NDB/DME 

 TACAN (similar to VOR/DME but more accurate, but still a non-precision approach) 

 Localizer approaches including 

o Standard localizer (same accuracy as an ILS localizer but no glideslope) 

o ILS approach when the glideslope is not functioning (or aircraft is not equipped to 

receive the glideslope signal or the glideslope receiver system is inoperative) 

o ILS back course (caution - glide slope may be received but disregard) 

o Localizer directional aid (LDA) 

o Simplified directional facility (SDF) 

 Surveillance radar approach (SRA, sometimes identified as ASR) 

The equipment in your aircraft may also dictate that an approach would have to be considered as non-

precision.  So if you are using a fully-functioning ILS approach but your aircraft is not equipped with a 

glideslope receiver or the glideslope function is inoperative then you must follow the requirements for a 

localizer (only) approach.  Generally this involves greater minimal descent altitudes and visibility. 

FAA Instrument Rating Practical Test Standards require that at least two non-precision approaches be 

accomplished.  At least one must be flown without the use of autopilot and without the assistance of 

radar vectors.  One approach must also include a procedure turn, or in the case of a GPS (RNAV) 

approach a terminal arrival area procedure (TAA). 

VOR navigation was covered in detail in the ‘VOR Navigation in FSX’ document.  Information on how to 

navigate by ADF, needed to fly NDB approaches, can be found in the ‘ADF Navigation’ document which 

also provides some information on distance measuring equipment (DME) 

Procedure Turns 
When air traffic control is available it is not unusual to be vectored to an initial approach fix or an 

intercept of the approach path.  For flight into airports where radar vectors are not provided it is not 

unusual to encounter a procedure turn.  Procedure turns are used when it is necessary to reverse 

direction to accomplish a landing.  Another means of arriving at a point where the approach path can be 

reached is by flying a DME arc.  You should be intimately familiar with how to fly a procedure turn.  

Specific information on how to fly a procedure turn can be found in the Flying Procedure Turns 

document 

http://www.mediafire.com/file/kxi2jw62kpqn9hk/ProcedureTurns_2017-12-18.pdf
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Precision Approach – ILS Approach 
Compared to non-precision approaches an ILS approach is typically easier to fly – or at least easier to get 

precisely to the runway because … well, it is a precision approach.  A specific challenge with non-

precision approaches is to establish a proper descent point and rate; not a problem with an ILS approach 

because the glide slope provides the vertical guidance. 

 

Looking at the ILS approach to 

Merced Regional (KMCE) you can see 

that there are three initial approach 

fixes plus a feeder route from the 

TURBO intersection to the COOPE 

intersection IAF.   

Note that if you are arriving on a 

heading between 170° and 260° you 

must observe the minimum safe 

altitude (MSA) requirement of 5600 

feet within 25 NMof the El Nido VOR 

unless you cross TURBO and fly 175° 

from TURBO to the El Nido VOR – 

where you can descend along this 

feeder route to as low as 2000 feet.  

Otherwise you are not permitted to 

descend below 5600 feet until you 

arrive at the initial approach fix 

COOPE.  The issue with using the feed 

route is that it is not an easy 

transition onto the outbound leg of 

the procedure turn. 

Arrivals using the Clovis VOR allows 

for a nearly straight-in entry to the 

approach path.  Even with the 

Panoche VOR as the initial approach 

fix there is a relatively easy 90° turn 

to make (consider at turn similar to 

establishing on a DME arc using the rule of thumb for entry that entry (see the Flying Procedure Turns 

document).  You could also request to intercept the route leading from the Panoche VOR or the Clovis 

VOR somewhere beyond those VORs (between the VOR and CHOWA) but if cleared to do so you must 

observe the MSA for the direction of flight until you intercept the route.  You can view a video 

demonstrating an arrival at KMCE using the Panache VOR as the IAF and intercepting the route from the 

Clovis (CZQ) VOR between CZQ and CHOWA here – KMCE Approach Part 1.  You can also view the 

approach to KMCE from the northeast using the procedure turn here – KMCE Approach Part 2. 

http://www.mediafire.com/file/kxi2jw62kpqn9hk/ProcedureTurns_2017-12-18.pdf
https://www.youtube.com/watch?v=PE7sr3VC_1I&list=PL_NnG_PN8zwlLugBDpkLhzwfZqPnXNWnJ&index=4&t=0s
https://www.youtube.com/watch?v=GHoFCa3qKh4&list=PL_NnG_PN8zwlLugBDpkLhzwfZqPnXNWnJ&index=5&t=0s
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ILS Categories 
ILS approaches are broken down into categories based on their minimum allowable decision height (DH) 

and forward visibility requirements.  There are three primary categories and Category III is broken down 

into three sub-categories with the lowest DH and visibility allowed for each as follows (note that special 

authorized CAT I and CAT II approaches or those using special equipment such as a heads-up display, 

flight director or autoland may have lower minima – see the Comments in the Header section of the 

approach plate): 

 Category I (CAT I) – DH 200 feet and runway visual range (RVR) of 2400 feet (or RVR 1800 feet 

with touchdown zone and centerline lighting or HUD or flight director).   

 Category II (CAT II) – DH less than 200 feet but not lower than 100 feet and RVR 1200 feet (or 

RVR 1000 feet with autoland, or HUD if authorization noted). 

 Category III (CAT III) –  

o CAT IIIa – No DH or DH < 100 feet and RVR not less than 700 feet. 

o CAT IIIb – No DH or DH < 50 feet and RVR < 700 ft. but not less than 150 feet. 

o CAT IIIc – No DH or RVR limitations 

ILS System Components 
An ILS system includes –  

 A localizer signal with a unique frequency - although the same frequency is used by many 

different localizers throughout the world but these are separated by a distance adequate to 

avoid receiving the wrong localizer signal.  Nonetheless you should always verify you are 

receiving the correct localizer signal by checking the Morse code identifier 

 A glideslope signal tied to the localizer frequency which is automatically tuned when the 

localizer frequency is selected. 

 Most ILS approaches have at least one marker beacon (the outer marker) but may include a 

middle marker and sometimes an inner marker.  When a marker beacon is not present the final 

approach point and in some cases other fixes along the approach path are usually identified by 

DME.  When crossing a marker beacon a light on the panel will illuminate and if audio is selected 

a tone will be heard –  

o Outer marker – Blue light on the panel, low pitch tone (400 Hz) Morse letter ‘O’ (3 

dashes at a rate of 2 dashes per second, heard to repeat until the outer marker is 

passed) 

o Middle marker – Amber light on the panel, medium pitch tone (1300 Hz) Morse letter ‘C’ 

(dash dot dash dot   _ . _ .  ) at a rate of 2 dashes and six dots per second so both a 

higher pitch and faster rate than the outer marker tone. 

o Inner marker – White light on the panel, high pitch tone (3000 Hz) series of repeating 

dots at a rate of 6 dots per second – perceived as a very rapid series of dots at a pitch 

noticeably higher than the middle marker tone. 

The localizer signal can be received at least 18 NM out if you are within 10° either side of the centerline.  

Once within 10 NM you can receive the localizer signal if within 35° either side of the centerline.  
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ILS Instruments 
For an aircraft to fly an ILS approach they must have at a minimum a receiver and display for the 

localizer signal and the glideslope signal.  Instrument design ranges from a basic omnihead to 

sophisticated glass cockpit displays and the primary flight displays used in large commercial and military 

aircraft.  Regardless of level of sophistication of the display the operation and information provided is 

fundamentally the same.   In some aircraft the sensitivity of the localizer (the width in degrees of the 

full-scale deflection) can be changed.  The standard ILS instrument full scale deflection is: 

 Localizer: +/- 2.5° from the centerline – the width of the localizer at the runway threshold (from 

the left side to the right side, full left 2.5° to full right 2.5°) is 150 feet so at the runway threshold 

a full 2.5° deflection represents a distance of 75 feet one side or the other of the centerline. 

 Glideslope:  +/- 0.7° from the midpoint of the electronic glideslope 

Since both the localizer and glideslope maximum deflection is defined in degrees from the centerline of 

the runway and glideslope course respectively the absolute amount of error (the distance in feet per 

‘dot’ of localizer and glideslope deflection decreases as you get closer to the end of the runway.   

 

For example, for an HSI that has five dots or lines on each side of the 

center as shown at the right each mark represents one fifth of the full-

scale deviation or 1/5th of 2.5° = 0.5°.  As shown in the figure above, with 

the outer marker being about 5 NM from the runway threshold each ‘dot’ 

(or in this case somewhat of a tall ‘cross’) of the HSI represents a 

deviation from the centerline of 300 feet.  Once you are at the middle 

marker (about ¾ NM from the threshold) in this illustration that same 

amount of needle deflection from center (one line on the scale) is only 

100 feet.   

Similarly, for on one line of deviation from the glideslope, at 6 NM from the threshold you would be (as 

shown on the HSI at right) you would (since the yellow indicator ‘triangle’ is above the center) be about 

200 feet below the desired glide path.  Once at the middle marker you would be about 40 feet low. 



Flying an Approach Page 6 
 

Tips for Flying a Precision Approach 
1. Learn to fly instrument approaches by hand.  Use of the autopilot for maintaining altitude until the final approach 

point (FAP) or final approach fix (FAF, in the case of a non-precision instrument approach) is acceptable but fly the 

VNAV portion by hand and once you are near the FAP / FAF assume full manual control including control of engine 

power. 

2. Use a published initial approach fix (IAF) and the prescribed route via any intermediate fix (IF). 

3. Always intercept the glideslope from below the 

glide slope path.  Arriving at the final approach 

point (FAP) at the minimum initial approach 

altitude specified on the approach plate should 

ensure you intercept the glide slope signal from 

underneath the electronic glide path.  This ensures 

that you do not intercept a false glideslope signal.  

False glideslope signals occur at an angles that are 

integer multiples of the true glideslope angle.  

Polarity reversals can cause you to make altitude 

changes in the opposite direction than what they 

should be made.  The autopilot (if you have not 

followed Tip #1) will follow the false signal with 

the likely result of having to make a missed approach.   

4. If you are making the approach using a procedure turn such as that for KMCE be sure you make the turn at a point 

that will ensure that you are well outside the FAP.  This will ensure you have adequate time to initiate a stable 

approach by providing time to configure the aircraft properly including 

establishing a proper approach speed as well as ensuring you intercept 

the glideslope from below. 

5. If the approach becomes unstable then a go-around should be 
executed.  An unstable approach is an approach that does not meet 
one or more of the criterial for a stabilized approach as defined by 
the Federal Aviation Administration: 

On the correct flight path: 

 ILS Approach - ILS within 1 dot of the localizer and 
glide slope. 

 Visual Approach - Wings level at 500 feet AGL. 
 Circling Approach - Wings level at 300 feet AGL. 
 Only small heading and pitch changes required. 
 Speed within +20/-0 kts of reference speed. 
 Aircraft must be in proper landing configuration. 
 Maximum sink rate of 1,000' per minute. 
 Appropriate power settings applied. 
 Briefing and checklists complete. 
 During IMC - Stable by 1,000 feet AGL. 
 During VMC - Stable by 500 feet AGL. 

If the approach is not stable by 1,000 feet AGL (for IMC) or 500 feet AGL (for VMC), or if the approach 
becomes unstable below these altitudes, the pilot should initiate a missed approach/go around.  
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The Non-Precision Approach 
 

An example of a non-precision approach is the VOR Rwy 21 approach to Monroe 

County Aeroplex (KMVC).  Seems like a very simple approach – deceptively so since the 

inherent inaccuracy of a VOR approach together with the lack of vertical guidance 

makes this seemingly simple approach a challenge even for experienced pilots.  Also 

note that this is a VOR approach – not a VOR / DME approach even though the 

navigation aid is a VORTAC (which includes DME).  It is identified as a VOR (only) 

approach because your aircraft does not have to be equipped with DME to fly this 

approach. 

Note that if you are able to identify FATUN fix (which requires DME) then the 

minimums for both as straight-in and circling approach decrease.  So, if your aircraft 

has DME reception capability (and it is functioning properly) you gain an advantage of 

being able to fly this approach in conditions that may not permit its use if you did not 

have DME. 

Another aspect of this approach is that it brings back the discussion (maybe, 

controversy) regarding having to fly the PT even if you do not have to reverse your 

direction of flight to make the landing – here, for example, arriving from the northeast.  

This issue was reviewed in some detail in the Procedure Turns, Circle to Land and DME 

Arcs document – it might be worth reviewing that information if you are not familiar 

with the topic.  Since a VOR approach under IMC does require that there be a controller 

somewhere – presumably not at the facility since this is an uncontrolled airport – you 

can always request to not do the PT.  Just in case ATC does not clear you for NoPT you 

should be even though you do not require a course reversal (again, as an example, 

arriving from the northeast).  Take a look at the low altitude enroute chart to see what 

you might be prepared to do if you were arriving from a direction that could allow you 

to not do the PT if authorized but did not get that authorization.
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Approach Altitude and Speed 
Required altitudes are almost always ‘at or above’ altitudes like those in the two approach profile 

examples above – the numbers with the line below them.  Occasionally an approach profile may include 

a fix that requires you to be exactly at that altitude – shown by a number with a line both above and 

below that number – like this:  4000.  

Any time prior to the initial approach fix (IAF) you must be at or above the minimum safe altitude (MSA).  

For KMCE (see the approach plate, page 3) the MSA is above the required altitude at the initial part of 

the approach regardless of the direction of arrival.  Even for approaches that have an MSA at or lower 

than the initial approach altitude such as that specified for KMCV (see the approach plate on the 

previous page) if you are flying a procedure turn it may be prudent to remain above the initial approach 

altitude until you have started the procedure turn.  This is the rational for that recommendation: 

Both precision and non-precision approaches are available at many non-towered airports.  Both KMCE 

and KMVC are examples of instrument approaches at a non-towered airport.  As such, it is my practice 

to perform the outbound portion of the procedure – the part that is in line with the final approach but 

going in the opposite direction – at 1000 ft. above the minimum altitude required at the start of the final 

approach.  During the procedure turn I begin my descent so that when I arrive at the point where I am 

joining the approach path I am at or very near the minimum required altitude. 

The assumption is that if there could be other traffic they would be starting their final approach and 

they would be somewhere around the minimum required altitude so if another aircraft is headed 

inbound when I am heading outbound we will not have an unwanted meeting.  However, once you pass 

the IAF you are only required to maintain an altitude at or above that shown for the initial part of the 

final approach.  Most approaches that include a procedure turn will show in the profile section of the 

approach plate crossing the IAF at some altitude (which may not be specified, so this becomes pilot’s 

discretion) above the initial approach altitude with the descent to the initial approach altitude beginning 

at the IAF.  So it is acceptable to, with the KMVC VOR Rwy 21 approach using the PT as an example, to 

cross the Monroeville (MVC) VORTAC at 3000 feet and then begin a descent to 2000 feet.  Since it is 

relatively easy to lose 1000 feet in the time required to make the procedure turn and still maintain a 

stabilized approach that is my practice – thereby remaining 1000 feet above any possible inbound 

traffic.  An extra margin should others not advise of their intentions or provide adequate updates on 

their position and other status on the common traffic advisory frequency (CTAF). 

Look again at the approach profile portion of the KMVC VOR Rwy 21 plate.  Note the information circled 

in the upper right corner – Remain within 10 NM.  Your outbound leg plus procedure turn cannot put 

you more than 10 DME from the IAF, the MVC VORTAC. 

Speed must be under 200 knots indicated airspeed (200 kIAS) within 4 NM and 2500 feet of a facility in 

Class C or D airspace.  The recommended maximum speed for traffic pattern of Surface-Based Class E 

airspace is also 200 kIAS.  The Aeronautical Information Manual also restricts speed in a procedure turn 

to 200 kIAS and limits speed in a HILPT to the same as those used for a standard holding pattern.  Any 

appropriate speed below that is at pilot’s discretion.  You will find that maintaining a constant speed 

through the PT will help you make the PT properly and will put you in the desired place to start the final 

portion of the approach.  Speed on final would be your normal final approach speed based on Vref for 

your aircraft and aircraft configuration or as specified in the Pilot Operating Handbook or other 

reference manual or materials for your aircraft. 
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Determining the Initial Point of Descent and Rate of Descent 
 

Probably the most challenging part of a non-precision approach is determining the proper point to 

begin your descent and maintaining the proper rate of descent.  Keys to success include: 

 GOOD PLANNING - The #1 key to success.   

o Understand the approach including each fix, altitude and procedure turn requirement. 

o Know your initial approach altitude and the field touchdown zone altitude 

o Plan your speed and timing points based on the published distances and reference points 

 Accurate identification of the distance from the runway threshold  

o DME is invaluable at this point but remember the DME source and runway threshold 

position usually do not coincide so be sure to account for the difference. 

o In the absence of DME performing accurate timing along with maintaining a constant speed 

and accounting for wind effect on ground speed along with position awareness is key. 

  When a procedure turn is required  

o Time the point of initiation of the PT such that you are near (but not beyond) the maximum 

allowable distance from the IAF (usually 10 NM)  

o Use standard rate turns and maintain a constant speed throughout the PT 

o Complete the turn at or near the initial approach altitude or minimum altitude required at 

the initiation of final approach 

o Ensure you establish on the inbound course in a timely manner following completion of the 

procedure turn 

 In the absence of DME when a procedure turn is done as expected (as described in the section 

immediately above) you can expect to be within about 1 NM of the a point where a typical rate of 

descent will get you to the minumums point / runway threshold at the proper altitude.  BUT -  

 In the absence of DME accurately time each segment of the approach to verify your estimated 

position should always be done 

 For a standard 3° descent slope: 

o Ground Speed x 5 = rate of descent in feet per minute (add 5% if you want to be very 

accurate, or  

o IAS +/- the headwind factor (usually minus) x 5 if ground speed is unknown and cannot be 

estimated 

 Use all intermediate fix altitude requirements (such as that for FATUN at KMVC) to help refine your 

glide path.  Most of these are ‘at or above’ altitudes - being at the published altitude will put you on 

or nearly on the proper glide path. 

 If DME is available (and appropriate correction for the DME distance to the runway threshold vs. the 

DME station distance itself have been made) the rule of thumb is to descend at 300 ft. per nautical 

mile (NM).  Or conversely, that your height above ground would be ~ 300 ft. x distance from the 

runway threshold (a bit more precise is to add 5%), or, you altitude would be approximately 300 ft. x 

distance from the runway threshold PLUS the runway threshold height above sea level. 

 If the profile provides altitudes for one or more fixes between the initial approach point and the 

runway threshold:  An alternate technique (the constant, fixed descent rate using the Ground Speed 

x5 estimate is the recommended descent method) is to descend to the altitude defined for that fix 

and hold that altitude until the fix is crossed then descend to the next defined altitude.
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Having learned how to read an approach chart mastered the techniques covered in the VOR Navigation and ADF 

Navigation sections it is just a matter of putting it all together and flying the approach as published. 

Some things that might be helpful: 

1. For many approaches a timer is a must-have item.  Those with yokes or other devices with built-in timers should 

be familiar with how they operate.  Making your approach is not the time to figure out how this works.  Others 

should have some way they can easily identify specific elapsed time duration. 

2. For procedure turn approaches line up on the outbound leg before you cross the initial approach fix (IAF) 

whenever possible.  This may mean that you will need to identify a waypoint or other fix to navigate to before 

heading to the IAF.  If ATC is available you can request vectors or simply request that you be allowed to 

maneuver through an area that will allow you to line up with the outbound leg of the procedure turn.  For a real-

world example of how (and why) this should be done can be found at Code7700.com – Kruger Empumalanga 

Intl. Example. 

3. Slow to a manageable speed (as a general principle, never exceed 200 knots) before you get to the IAF.  Consider 

something close to the speed you want when you get to the initial position where you will start your final 

approach. 

4. Keep your speed as constant as possible through any procedure turn (PT) and when performing a hold in lieu of 

procedure turn (HILPT).  Maintaining a constant speed when doing a DME arc approach is less critical but 

generally makes for a smoother arc and turn to final. 

5. For approaches where you fly outbound, perform a PT then fly inbound consider these general rules as a starting 

point for developing your own technique: 

a. Fly outbound a distance of about 4 to 4 ½ miles from the IAF if you are flying something large or fast – 

e.g., B737, CRJ-700, Learjet 45 – or five to six miles for slower single engine and light twin aircraft. 

b. Make standard turns – 2 minute turns for small aircraft, 30° bank for the larger ones (or, if a flight 

director is used, 25° bank) – whatever it is, use the same bank angle for all turns. 

c. After finishing your initial turn for the PT (usually 45° from your outbound course) continue along the 

first leg of the PT for about 40 seconds** then start your turn back to intercept the final approach leg.  

Once you roll out of the 180° degree turn of the portion of the PT that heads you back to intercept the 

final approach heading anticipate that you will be very close and will need to make the final 45° turn 

soon. 

6. If you follow the above (which works well for approaches where you are required to remain within 10 NM) you 

will line up for final 6 to 7 miles from the IAF.  This will help give you an idea of where you are with respect to 

the field (remember that not all IAFs are at the field) and knowing current altitude and field elevation (Apt Elev 

or TDZE from the approach plate) and approach speed you can time the start of descent.  This principle is very 

important to understand when you do not have DME. 

These points, along with a bit of additional information, will be illustrated using a few examples. 

 

** Note that the conventional teaching is to time 60 seconds from the start of the turn.  This results in similar timing vs. 

the technique above but may put you a bit farther out and you may not begin to intercept the inbound course as soon as 

you would if timing for 35-40 seconds after the initial turn is completed.

http://code7700.com/course_reversals.htm#kruger
http://code7700.com/course_reversals.htm#kruger
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KAIA VOR Rwy 30 Approach 
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A straightforward VOR approach with the IAF (the Alliance VOR – AIA) on the airfield.  Depending on 

your direction of flight you could fly to the IAF then turn to intercept the outbound leg (134° radial of 

AIA) then fly to your PT turn point, execute the PT, intercept the inbound final approach and land. 

But initially at least you may find it easier to put yourself in a position so that when you cross the IAF you 

will already be on the correct heading for the initial part of the approach. 

(Note this is from Plan-G that gets data from FSX.  FSX is out of date, so the intersections shown no 

longer exist) 

 

Arriving from the east (top of the picture) a turn was made to intercept the 134° radial of AIA.  Crossing 

AIA and flying outbound for about 4 ½ miles, then turning to 089° (see the approach plate) and the 

directions given for the PT outbound and inbound portions).  Complete the initial turn for the PT, fly 35-

40 seconds on a heading of 089°, then turn to a heading of 269°.  Descend as needed during the PT.  

CHANGE YOUR COURSE INDICATOR (if using an HSI or primary flight display type indicator) OR 

OMNIBEARING INDICATOR (if using a standard omnihead such as that in the Cessna 172) to 314° 
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somewhere during the PT and anticipate intercepting the 314° radial TO the VOR AIA shortly after 

completing the final turn.  Once lined up – proceed as usual for landing. 

Regarding Altitude: 

 Note that the MSA as specified on the approach plate depends on the direction of flight.  Here 

we must take into consideration all possible positions with respect to the MSA reference point.  

Although we came in from the east we flew into the segment where the MSA is specified as 

6800 ft.  That is the altitude that must be maintained until the IAF. 

 Since the minimum altitude at the start of the final approach segment is 5600 ft. you could 

descend a bit to around 6500 ft. before the PT 

 Once in the PT descend gradually until you are just a bit above 5600 ft.  You do not have to be at 

5600 ft. when you start your final approach, just at or above 5600 ft. so if you are a bit high 

(remember – there is no value in the altitude above you, adequate ground clearance is the 

important thing) that is allowed and does provide some margin for error. 

 Use CURYA (2.9 DME from AIA) as a verification point for your glide path.  If you are close (but 

remember – not below) to the defined ‘at or above’ altitude a standard glide path angle (about 

3°) will get you to the minimums point at the right altitude and consequently put you at the 

right height above the ground for a landing at the touchdown zone. 

Note from the Airport Diagram in the lower right of the approach plate the 314° radial of AIA puts you a 

bit right of the runway threshold.  Once you have visual contact with the runway you can move over to 

align yourself on short final.  You may be able to see the runway some distance away depending on 

conditions but it is advisable not to move over too soon.  Remember that others are relying on you to 

follow the approach to at least a reasonable degree. 

KEY POINT – Review Pages 9 and 10 

Review the suggestions given on pages 9 and 10 of this document. 

KEY POINT – MSA 

Verify that you are abiding by MSA requirements.  If your intended track causes you to cross into a 

sector with a higher MSA then plan for that altitude.  Even if for some period of time you are within the 

sector that allows a lower altitude you should not descend below the highest MSA that applies to any 

portion of your track until you are assured you will remain in the sector to which a specific MSA applies. 

KEY POINT – Change to the Inbound Radial 

Sometime after initiating the PT or HILPT (having followed the outbound radial to the initial point of the 

PT) change your VOR heading to the inbound radial (180° from the outbound radial).  Be sure to make 

this change well before the time you expect to intercept the inbound course after the PT.  If flying a 

DME arc, change to the inbound radial at the leader radial or point where you turn off the arc onto the 

inbound heading. 

The procedure for a VOR approach with the VOR off the field is very similar as shown in the next 

example. 
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KFAT VOR Rwy 11L Approach 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Here the VOR is 7.3 NM northwest of the threshold of Rwy 11L.  We are going to arrive from the south 

so will align ourselves with the 131° radial prior to the IAF.   Note the intersection BEREN at the upper 

left area of the approach Plan View.  This will be discussed after the diagram of the approach below. 
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Arriving from the south (blue arrow) turn to intercept the 311° radial prior to the IAF CZQ.  Proceed 

outbound – here for 4 NM from CZQ – then execute the procedure turn.  Left to 266°, continue for 

about 40 seconds then a standard turn right to 086° - those headings shown on the barb representing 

the procedure turn on the approach plate.  Prior to completing the PT change your course indicator or 

omnibearing indicator to 131°.  Upon completion of the 180° turn portion of the PT anticipate 

interception of the inbound course for final approach.  With the requirement to remain within 10 NM 

(the maximum distance from the IAF in this case was 9.6 NM) interception of the inbound 131° course 

should occur 6 to 7 miles from the IAF.  Because the VOR is off-field and in this case between you and 

the field the distance to the threshold from the point where you are initially established on final is about 
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OUTBOUND LEG 

 

14 NM from the threshold (look at the approach plate and verify you understand that if you are 7 NM 

northwest of CZQ which puts you about 14 NM northwest of the threshold of Rwy 11L. 

You should also verify that you see that your descent should begin at CZQ – this is shown in the 

Approach Profile View.  Here the Profile View also shows that the visual glide slope angle (VGSI, a PAPI 

as shown by the ‘P’ in a circle near the end of each runway) is 3°, so a descent rate of (Ground Speed in 

knots) x 5 = descent rate in FPM should work.  Ensure you do not go below 1420 ft. at FOVOR as 

specified on the Profile View. 

You can see from the Airport Diagram that the 131° leads you in at about a 20° to Rwy 11L.  A check of 

the information in skyvector.com shows that today this is at exactly a 20° angle (actual magnetic 

heading of the runway is 111°) but in the FSX ‘stuck in 2004’ world the actual runway heading is 110° - 

still pretty close but not leading you directly down the extended centerline of the runway.  FAA 

regulations allow up to a 30° misalignment and still have an approach be considered ‘straight in’. 

 

Because of the offset of 

the approach radial and 

the extended centerline of 

the runway you have to 

move over to align 

yourself for the short final 

to touchdown phase of the 

approach.  In this case 

since visibility was above 

minimums we were able 

to begin our alignment 

about 4 NM out (this was 

flown in a Learjet 45).  Had 

visibility been near the 

minimum allowable (1 3/8 

NM) the landing would 

have required a somewhat 

sharper turn to the left 

once the runway was in 

sight due to the offset of 

the inbound approach 

radial of the VOR in this 

case.   
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KSGU VOR-A Approach 
When an approach (any approach – this applies to VOR, NDB, GPS and all versions of localizer 

approaches as well as other non-precision procedures) does not provide guidance to a specific runway 

(within 30° of the extended centerline) or when the descent rate required from the final approach fix is 

greater than 400 ft/NM or approach path is otherwise not directly to the runway approaches are given 

letter identifiers instead of runway identifiers.  VOR and NDB approaches are identified starting with the 

letter ‘A’, although if an earlier defined approach is retired you may only see B, C, D, etc. currently 

available.   

Do not confuse a letter approach this with RNAV (GPS or RNP) approaches or some ILS approaches that 

are also lettered - but this is to identify different approaches to the same (specified) runway, not to 

indicate that there is not a specific 

runway associated with that 

approach.  When there is more than 

one approach of the same type these 

are identified starting with the letter 

‘Z’ with subsequent ones lettered 

backwards – Y, X, W, etc.   

This is an example of the new format 

for approach charts.  Note that 

depiction of terrain has been 

enhanced. 

But – this is also an example of how 

misleading an approach plate can be.  

It appears that the approach path 

leads you straight to the runway but 

we will show that this is not the case.  

(This has been an issue of complaint 

and concern expressed by many 

pilots). 

Note the multi-segmented MSA 

circle.  Your minimum altitude at the 

IAF differs depending on the 

direction you are arriving from.  

Remember – you must always abide 

by the published MSA for the 

direction of flight you are using. 
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Also note that this is a hold in lieu of 

procedure turn (HILPT) approach.  See 

the holding pattern at the bottom of 

the Approach Plan View.  Because the 

entry was just inside the 11,500 ft. 

MSA segment one lap around the hold 

was used to decrease altitude.  You 

could argue that if you arrived from the 

south where the MSA was 7,900 feet 

that you do not need to fly any part of 

the hold at all - just arrive at HOBTA or 

above 9,500 ft. and establish yourself 

on final.  Well - therein lies a 

controversy and another point of 

ambiguity on FAA’s part.  No course 

reversal or altitude loss required if you 

come from the south BUT - no 

indication that if you arrive from the 

south that you do not have to fly the 

HILPT (no ‘NoPT’) - this is only the case 

if you use the Mormon Mesa (MMM) 

VOR as the IAF and the in that case you 

should NOT fly the HILPT.  So, if 

arriving from any direction other than 

the feeder route with MMM as the IAF 

unless ATC specifically allows you to 

not do the HILPT it is best that you fly it 

as published. 

Now you can see why this is the VOR-A 

approach.  The VOR station is offset 

quite a bit to the east – nothing like 

you would expect from the approach 

plate.   Is this FSX stuck in 2004 or does 

the FAA really need to fix this?  Not the 

point here but this could be answered 

with a verified updated navaid  version of FSX.  Here we have what amounts to a very exciting final 

portion of the approach! 

Information on how to fly a holding pattern is available from many sources.  Review the materials in the 

Entering and Flying a Hold document and other materials in the Entering and Flying a Hold lesson. 

http://www.mediafire.com/file/mbikq67sax9vc2s/HoldingPattern.pdf
http://www.elitepremairvirtual.com/entering-a-holding-pattern
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KPHK VOR-A Approach 
Another example of a ‘letter approach’ and a different entry direction to the HILPT. 

Note that this is a letter approach - although it is evident 

that the inbound course puts you within a few degrees 

of the extended centerline of Rwy 17.  So why a letter 

approach (and, as with all letter approaches, only the 

landing category ‘Circling’ is given, even though when 

using this for Rwy 17 no circling is required)?  The reason 

it is a letter approach and not specifically identified as 

the VOR Rwy 17 approach is because the final descent 

requires a vertical descent gradient of more than 400 ft. 

per NM.  For this approach the descent required to land 

on Rwy 17 is about 440 ft. per NM 

But, an example that some things do not change – here 

the hold fix is the intersection JATEL (at least at the time 

this was written) – and that is what is in FSX (frozen in 

time at the year 2004). 

Those that are familiar with holding pattern entries will 

recognize this as a teardrop entry followed by a 

complete circuit in the hold.  Why a complete circuit - 

since that is NOT required in the case of a HILPT?  Well, 

in this case I arrived at JATEL at 5000 ft. (which may be 

required - e.g., for spacing, so practicing this is 

important) and used the hold to lose altitude to the 

initial approach altitude of (at or above) 2000 ft.   -- A bit 

of a jog to the right to line up with the runway as 

expected.  Here the right shift started about two miles 

out (minimum visibility for a Category C aircraft is 1½ 

miles as shown in the profile section of the approach 

plate), lined up for short final about one mile out (this 

one flown with the CRJ-700) 
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KVCV VOR Rwy 17 – DME Arc 
 

 

A DME arc approach is a 

very interesting challenge.  

These are used for both 

non-precision and 

precision approaches (the 

ILS approach to this same 

runway uses a DME arc 

transition).   

Review the information in 

the Procedure Turns 

document if you need to 

refresh your knowledge on 

entering and flying a DME 

arc. 

 

  

http://www.mediafire.com/file/kxi2jw62kpqn9hk/ProcedureTurns_2017-12-18.pdf
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This is what it looks like: 

 

 

 

As you can see from the 

breadcrumb trail left by 

the Learjet 45 and the 

Airport Diagram and 

Approach Plan View on 

the approach plate, the 

inbound radial does not 

lead you directly to the 

runway extended 

centerline.  A small jog 

to the right is required.  

Without elaborate 

explanation the reason is 

because of the offset of 

the VOR station with 

respect to the extended 

runway centerline - 

obviously not the case if 

you were using the 

localizer. 

Note that the APLES  

intersection still exists 

but the others from FSX 

are out of date. 

The line extending south 

from the airport and 

turning to the northwest 

is the departure trail 

after landing, not part of 

the approach. 

 

 

Some additional information on DME arcs can be found at:   

AOPA – DME Arcs 

Never Get Lost – DME arcs

http://flighttraining.aopa.org/magazine/2004/June/200406_Features_Learning_Curve.html
http://www.nevergetlost.at/english/pdf/116.pdf
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KLRD NDB Rwy 17 Approach 
A straightforward NDB approach with the NDB off the field.   
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This looks pretty good – but notice that the track 

is leaning a bit to the left.  In fact, this is 6° to the 

left.  But, the outbound and inbound legs overlie 

each other almost exactly. 

So what happened? 

Well, I don’t know.  If it were due to a crosswind 

you wouldn’t expect both legs to be straight or to 

overlie each other – you would expect to see 

adjustments, something to the effect of 

(assuming a crosswind from the right) a move to 

the left followed by a correction to the right (with 

a bit of a crab to the right once re-established), 

then maybe a move again left but to a lesser 

degree, re-correct, add a bit more crab, etc., etc. 

Allowable NDB variation is +/- 5°.  Did FSX model 

an error here?  Probably not – this is probably 

due to some inherent inaccuracy in FSX for this 

particular NDB.  This one was found by chance. 

Nonetheless this does show an NDB approach 

and other than the obvious navaid symbol 

showing an NDB this looks like, and is, the same 

as an off-field VOR approach with PT. 

(Don’t be fooled by the feather – that is for the 

ILS or LOC/DME approach to the parallel runway 

Rwy 17R). 
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KLRD RNAV (GPS) Rwy 17L Approach 

 

The GPS approach to the same runway at Laredo International  –  

 

GPS waypoints are virtual waypoints – 

not related to fixed navaids.  They are 

defined by their longitude and latitude. 

Intersections like KAHAN are defined by 

their relationship to two or more physical 

navaids.  In some cases an intersection 

may be defined by a single navaid plus a 

DME distance. 

Note the HILPT for this approach.  But, if 

you use KAHAN as the IAF you do not 

have to (and should not, unless instructed 

to do so by ATC) perform the HILPT. 

KAHAN is defined by the intersection of 

the 186° radial from the Cotulla (COT) 

VOR and the 266° radial of the Alice (ALI) 

VOR.  So to use this IAF you still have to 

understand how to use a VOR. 

Note that this RNAV approach can be 

either an LPV (Localizer Performance with 

Vertical Guidance) an LNAV/VNAV 

approach using barometric-based 

equipment) an approach that uses only 

lateral (LNAV) guidance.  All of these are 

currently considered non-precision 

approaches.   

Circling approaches are always non-

precision approaches.  Note that at least 

for LPV approaches these may be 

upgraded to precision approaches when 

specific equipment and system changes 

occur in the future. 
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KLRD ILS or LOC/DME Rwy 17R Approach 

 

An ILS approach is (presuming the glideslope is functional) a precision approach but a localizer or localizer / DME 

approach is not. 

 

 

This approach has two means to 

transition inbound on the approach 

path – a DME arc or a PT.  One of 

these MUST be used for the 

LOC/DME or the ILS approach. 

Many sim pilots just grab the 

localizer from anywhere and then 

land.  If you did that in real-world 

aviation you would be asked to 

“call [phone number] as soon as 

possible after landing”.  Not words 

you want to hear – it is not your 

beloved on the other end of the 

phone line that you will be 

speaking to. 

So if you are making your sim-flying 

realistic you would fly either the 

DME arc or the PT.  You would 

choose based on the direction you 

are arriving from.  But, if ATC is 

napping you cannot choose SAROY 

because, as noted on the Approach 

Plan View – Radar required for 

arrivals at SAROY.  (We could 

speculate that the reason for this is 

that you want to be sure that, in 

addition to keeping the FAA happy. 

you do not want to upset the 

Direcciόn Genereral de Aeronática 

to give you any phone numbers 

that might involve international 

dialing charges).
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Circle-to-Land Approach 
Any time a navigation aid does not lead you directly to a specific runway - usually when not within 30° of the extended 

centerline but sometimes because of a required steep descent or other maneuver that must be accomplished – it is a 

circle-to-land approach (or, Circling approach – Minimums identified in the Approach Profile View as ‘CIRCLING’). 

And, if you look back at the approach plates presented earlier you see that there is a circling approach available on all of 

those that are associated with a specific runway.  (Approaches that are not associated with a specific runway – the 

‘letter’ approaches for using VOR or NDB are only circling approaches).  This means that you can follow the approach as 

if you were going to land on the specified runway but instead of landing on that runway (provided you have visual 

contact with the runway you intend to land on at minimums) you do a circle-to-land approach on any other runway. 

A circle-to-land approach is NOT a visual approach.  If you indicate that at any time during your instrument rating 

practical test you will be failed.  Circle-to-land approaches are visual maneuvers as part of an instrument approach and 

as such you must follow all of the requirements of the instrument approach as specified on the approach plate. 

What is not given on the approach plate is where you are required to be when performing the circling maneuver.   That 

is published separately in the FARs.  The principle is this: 

 The circle-to-land area is defined by a specific distance from the end of each runway 

 Each portion of the area is defined by an arc at the specified distance 

 The entire area is defined by the combination of all arcs for all runways 

 The transitions between the arcs are “smoothed” if their arc lines coincide closely 

In this diagram the circle-to-land area is 

shown in blue.  So, if you were arriving from 

the north (top of the diagram) and were 

doing a circling approach to one of the west-

facing runways  (on the right end of one of 

the two parallel runways oriented 

horizontally on the diagram) you could 

overfly the airport, make a left turn to fly 

east then make a 180° left turn to final and 

land.  Or, you could turn west before the 

airport (but inside the blue circling area) fly 

an arc around the east-facing ends of the 

runways then fly east, make the 180° to the 

left to final and land.  OR – you could make a 

left turn before the airport, fly east then 

make a right hand 180° to final and land.  

The proper technique is to use the shortest 

path from the initiation of the circling 

maneuver to the desired runway, although there is value in overflying the facility so this too would be considered proper 

technique.   Technically you can use any other part of the area but that is not considered “good form”.  A circling 

approach is inherently dangerous and should not be done unless necessary.  And note that the (expanded) allowable 

radius might be greater than the visibility minimums.  More discussion at Code7700, Circling Approach Minimums. 

http://code7700.com/circling_approach_minimums.htm
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So how big is ‘r’? 

The radius (‘r’) from the end of each runway is defined by the category of the aircraft (which is based on the approach 

speed as discussed earlier in this document).  Starting May 2, 2013 the FAA began expanding the circling approach 

airspace – but not all airports have this, either because there is no way to expand the circling area or because the wheels 

of bureaucracy turn slowly and the FAA has not gotten to that facility yet. 

The standard circling radii are shown in the top section.  You must use these unless there is a white ‘C’ enclosed in a 

black box (Jeppesen uses a black diamond around the white ‘C’) next to the line that provides the minimums.  Not only 

are the basic areas increased for all categories at or below 1000 ft. except for Category A there are additional increases 

in radii for MDAs of higher elevation.  Not because you are farther above an obstacle if the MDA is higher (you are not – 

obstacles are still the same distance below the MDA regardless of the MDA MSL altitude) it is because aircraft require a 

larger turning radius at higher (MSL) altitudes. 

Like any approach you must have visual contact with the runway at or above minimums.  You must maintain visual 

contact and stay within the required circling area the entire time – but of course that is impossible unless you have eyes 

in the back of your head and a see-through aircraft behind you seat.  But the requirement is to maintain visual contact 

with “any identifiable part of the airport” so maybe it won’t be physically possible to see the end of the runway but you 

(or your copilot) will likely be able to see some part of the facility. 

Remember that some ‘letter’ approaches bring you to the runway very nicely but require a steep descent?  In that case 

you must overfly the runway while continuing your descent then do a 180° turn and make a circling approach to the end 

of the runway where the electronic facility brought you in the first place.  Always?  No.  You can do a straight-in 

approach even if straight-in minimums are not published provided you have the runway in sight, have time to descend 

for a normal approach and landing and, in the case of being under ATC control, have been cleared for a straight-in 

approach.
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KCNY VOR-A Approach 
 

Maybe the name was the giveaway for why this has to be a circling only approach but the approach plate tells the real 

story. 

 

One obvious feature is the 

restricted airspace R-6413 but 

that is not the whole story.  Note 

the small dots with numbers next 

to them.  These are terrain 

elevation markings.  And note the 

Apt Elev  4555 ft.  So, the 

surrounding terrain is more than 

1000 feet higher than the airport 

and the only flat land is in along a 

line from northwest to southeast 

of the Moab VOR – a line that is 

nearly perpendicular to the 03/21 

runways. 

Turns out they probably did not 

have to stay up all night to think 

of the name ‘Canyonlands Field’. 
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A quick measurement shows that I did not keep the CRJ-700 (a Category C aircraft) within the prescribed circling area.  

The thin red line extends 2.2 NM and as you can see the terrain just beyond this point does not look very forgiving.   

But – maybe I can argue that I had to use the Category D limits because a failure of my flaps required that I maintain a 

higher maneuvering speed that put me into that category.  This is allowed.  What is not clear is if a higher category can 

be used presuming you abide by the minimums for that category.  I believe you can and so, for this approach where 

ceiling and visibility were VMC using Category D limits which allow for a 2.3 NM area is OK.  Even if an equipment-

related issue is the reason for a higher speed and therefore a higher category you must abide by the minimums for that 

category. 

What if things are so good you want to do a visual approach?  You can, provided you are cleared for the visual approach 

or (if not under ATC control) cancel you IFR flight plan.  At that point you must abide by all rules that apply to VFR flight 

including minimums and landing pattern requirements and restrictions. 
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KMEI VOR-A Approach 

A circle-to-land approach with a DME arc and PT. 

 

 

  



Flying an Approach Page 31 
 

 

And the circle-to-land in the CRJ-700 Category C aircraft limits were maintained – max distance 1.7 NM even though this 

approach uses the expanded circling approach radius which allows for a whopping 2.7 NM.  Judging from the degree of 

overshoot on the turn to final, looks like I should have taken advantage of the expanded circling radius.  


