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RECOMMENDATION DOCUMENT 

FAA Control #  19-02-344 

Subject:  Intermediate Segment Stepdown Altitudes 

Background/Discussion:  

In 2011, FAA AFS-400 published a policy memorandum (attached) providing guidance for the 
locating the fixes used for ATC vertical separation purposes and glidepath intercept support 
regarding simultaneous operations.  Paragraph 3 of the memo provided guidance for locating 
fixes on straight-in aligned procedure for ATC vertical separation purposes at locations where 
high temperatures induce premature descent.  The purpose of this guidance was to ensure that 
fixes located on the intermediate segment of approaches supporting simultaneous operations 
could reasonably be expected to be at or below the ILS glideslope so that the aircraft could 
descend on the ILS glideslope and remain at or above the published intermediate segment 
step-down fix altitudes leading to the PFAF.  This is in accordance with the safety risk findings 
supporting simultaneous parallel approach operations.  

This policy memorandum was supposed to be incorporated into Order 8260.3 U.S. Standard for 
Terminal Instrument Procedures (TERPS).  NBAA has learned that this did not occur, and 
further that the FPTs never applied this memorandum to any procedures then in development or 
currently deployed in the NAS.  FAA did include a reference to the need to “consider” the effect 
of high temperature in the TERPS reference guidance on simultaneous independent 
approaches in Appendix E, paragraph 5.f.:  

f. Approach design for fixes on the portion of the approach that is aligned with the FAC. It is
highly recommended that the high temperature algorithm (also called temperature
compensation) be used when placing fixes on the FAC and extended FAC. The advantage is
to allow aircrews to make a stabilized descent, even on days with high temperatures. If the high
temperature algorithm is not applied, on high temperature days the pilot might have to shallow
out or even briefly level off to meet an altitude restriction instead of being able to follow the glide
slope indication. However, since the algorithm results in the fixes being further out, there may be
circumstances, such as airspace constraints, that preclude applying the high temperature
algorithm. TERPs specialists should coordinate with the affected ATC facility.

However, no algorithm is furnished in TERPS or any other FAA order to the TERPS specialist 
for completing this analysis nor is it required that they do so.  

The policy memorandum was issued as result of pilot altitude deviations occurring on the ILS 
approaches at Chicago O’Hare (KORD) to the newly commissioned runways. The 
memorandum was to ensure, obstructions and terrain needs notwithstanding, that an aircraft 
could descent on the ILS glidepath with reasonable confidence that it would remain above 
published intermediate stepdown fix altitudes.  

NBAA has recently learned that certain WAAS-SBAS capable RNAV systems will begin using 
WAAS-SBAS vertical guidance starting at the Final Approach Course Fix (FACF), which is 
typically, but not always co-located with the intermediate fix (IF) on an RNAV approach. Since 
the WAAS-SBAS generated vertical path is not subject to hot/cold temperature effects as occurs 
with a barometric derived (Baro-VNAV) vertical path, the effects of hot temperatures on 



compliance with the intermediate segment stepdown fixe altitudes on these approaches is 
similar to an ILS glideslope, as illustrated by this example - KDFW RNAV(GPS) Rwy 17C: 

• At 100℉, ZINGG is 200' above the WAAS-SBAS glidepath.
• At 130℉ (charted limit), ZINGG is 300' above WAAS-SBAS glidepath. 

An aircraft descending using VNAV, which is generated by WAAS/SBAS and not Baro-VNAV, 
and on the vertical path would cross below the published altitudes at PENNY, ZINGG and JIFFY 
if BOSSI is designated at the FACF in nav-database coding.   

Recommendations:  

NBAA recommends that the policy memorandum be incorporated into Order 8260.3 U.S. 
TERPS and on approaches where LPV minima are published, in Order 8260.58.  

Comments:  

This request affects Order 8260.3 and Order 8260.58. 

Submitted by: Richard J. Boll II 
Organization: NBAA 
Phone:  316.655.8856 
E-mail: richard.boll@sbcglobal.net
Date: 9/16/19

mailto:richard.boll@sbcglobal.net


Initial Meeting 19-02: Rich Boll, NBAA, briefed the new issue using slides. FAA recognized 
the temperature compensating altitude issue, and issued a policy memo in 2011. This memo was 
planned to be incorporated onto TERPS changes, however this did not happen, instead there was 
language added to the simultaneous approach operations guidance suggesting altitudes be 
compensated at locations with high temperatures, but the algorithm was never added to TERPS. 
Rich also stated there are errors in the algorithm that need repairs. The NBAA recommendation 
is to move the policy memorandum language into TERPS, and correct the algorithm. Some 
locations with this concern moved the impacted fixes farther out facilities to alleviate the 
problem. Gary McMullin, Southwest Airlines, pointed out there can be discrepancies in indicated 
altitudes between aircraft flying LPV or LNAV/VNAV vertical guidance on the same approach 
since the LNAV/VNAV glidepath is derived by barometric altimeter. John Collins, general 
aviation pilot, added pushing out the last fix some distance would help. Rich pointed out AIM 
changes might be required in the future, but would depend on Flight Procedures and Airspace 
Group decisions. 

Action Items: 

• FAA Flight Procedures and Airspace Group will review the 2011 policy memorandum 
and determine if it should be incorporated into Order 8260.3. 

Status: Item open. 

Meeting 20-02: Jeff Rawdon, FAA Flight Procedures and Airspace Group (FPAG), briefed the 
issue summary and current status from the slide. A memo was published in 2011 to provide 
guidance for adjusting intermediate segment fix locations for high temperature effects. The 
memo advised that guidance would be placed in a future revision of Order 8260.3, but this has 
not yet occurred. The plan at this point is to include it in a revision in the near future. 
Appropriate guidance will be included as an appendix to the order, and language currently 
referencing the 2001 memo will be revised to reference the appendix. Gary Fiske, FAA ATC 
Procedures (Terminal) Team, said as a result of the 2011 memo, KLAX ILS finals were revised 
to account for high temperature days by moving some fixes. John Blair, FAA Flight Operations 
Group (FOG), advised he and Joe Lintzenich, FOG, worked the situation in depth, and they 
found that over the years many locations had applied the memo guidance and support including 
the guidance in Order 8260.3. Rich Boll, NBAA, added this is also an RNAV issue, particularly 
for SBAS approach procedures. Jeff said they will ensure language in Order 8260.3 (and also 
Order 8260.58 if necessary) will point to the appendix. Paul Hannah, Lean Engineering, 
discussed that the PARC NAV WG has discussed similar capture fix issues, and Gary Petty, 
FPAG, said the changes would be coordinated as necessary to ensure there is no disconnect and 
would not have an unexpected negative effect on existing procedures.  

Action Items: 

• Flight Procedures and Airspace Group will brief the Order 8260.3 changes.

Status: Item open. 
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"It's like deja-vu, all over again."


09-01-282
Glide Slope Intercept Altitudes on ILS Parallel Approaches


09-01-283
Intermediate Fix Altitudes & ILS Glide Slope
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Simultaneous Parallel Runway Approaches
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Simultaneous Parallel Runway Approaches


 Pilots are expected to maintain their last assigned altitude until they intercept and then 
descend on the ILS glideslope or RNAV glidepath 


• 5−4−14. Simultaneous Dependent Approaches
• “All aircraft must descend on the glideslope from the altitude at which they were cleared for the 


approach during these operations”
• 5−4−15. Simultaneous Independent ILS/RNAV/GLS Approaches


• “The assigned altitude must be maintained until intercepting the glidepath, unless cleared otherwise 
by ATC.”


 Safety case for these approaches based on stabilized vertical descent
• Wake turbulence mitigation 
• Necessary to achieve 1000’ separation between aircraft at the point of turn on 
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Simultaneous Parallel Runway Approaches
5−4−5. Instrument Approach Procedure (IAP) Charts


 Note 2. The ILS glide slope is intended to be intercepted at the published glide slope 
intercept altitude. This point marks the PFAF and is depicted by the ”lightning bolt” 
symbol on U.S. Government charts. Intercepting the glide slope at this altitude marks the 
beginning of the final approach segment and ensures required obstacle clearance during 
descent from the glide slope intercept altitude to the lowest published decision altitude 
for the approach. Interception and tracking of the glide slope prior to the published glide 
slope interception altitude does not necessarily ensure that minimum, maximum, and/or 
mandatory altitudes published for any preceding fixes will be complied with during the 
descent. If the pilot chooses to track the glide slope prior to the glide slope interception 
altitude, they remain responsible for complying with published altitudes for any preceding 
stepdown fixes encountered during the subsequent descent.
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Simultaneous Parallel Runway Approaches
5−4−5. Instrument Approach Procedure (IAP) Charts


 Note 3. Approaches used for simultaneous (parallel) independent and simultaneous 
close parallel operations procedurally require descending on the glideslope from the 
altitude at which the approach clearance is issued (refer to 5-4-15 and 5-4-16). For 
simultaneous close parallel (PRM) approaches, the Attention All Users Page (AAUP) 
may publish a note which indicates that descending on the glideslope/glidepath meets all 
crossing restrictions. However, if no such note is published, and for simultaneous 
independent approaches (4300 and greater runway separation) where an AAUP is not 
published, pilots are cautioned to monitor their descent on the glideslope/path outside 
of the PFAF to ensure compliance with published crossing restrictions during 
simultaneous operations
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Temperature Based Altimeter Errors
“Hot to Cold, Look out Below” 


Published = 4000’


Temperature 15 C
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Temperature Based Altimeter Errors
“Hot to Cold, Look out Below” 


Published = 4000’


Hotter Than Standard Day


≈ 3700’


Temperature 40 C
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Pilot Deviations & TERPS Policy Memo
LAX, ORD, others? 


 2010-11 Time Frame
 TERPS Policy Memo – February 9, 2011
 Paragraph 3: Standard for locating fixes on straight-in aligned procedures 


for ATC vertical separation purposes at locations where high temperature 
induce premature descent.


• The following algorithm calculates the MINIMUM distance from LTP to locate the fix 
to assure glidepath intercept at a specified altitude (altintercep) does not occur prior to 
the fix when temperatures are as high as the 3-5 year highest average airport 
temperature (temphigh) .
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What Happened?
 Policy Memo and algorithm was supposed to be incorporated into Order 


8260.3() TERPS.  That did not occur with “C” or “D” revisions
 Instead in Appendix E, paragraph 5.f.: 


• f. Approach design for fixes on the portion of the approach that is aligned with the FAC. It is highly 
recommended that the high temperature algorithm (also called temperature compensation) be used when 
placing fixes on the FAC and extended FAC. The advantage is to allow aircrews to make a stabilized 
descent, even on days with high temperatures. If the high temperature algorithm is not applied, on high 
temperature days the pilot might have to shallow out or even briefly level off to meet an altitude restriction 
instead of being able to follow the glide slope indication. However, since the algorithm results in the fixes 
being further out, there may be circumstances, such as airspace constraints, that preclude applying the 
high temperature algorithm. TERPs specialists should coordinate with the affected ATC facility


 The algorithm was never added to TERPS
 No IAPs in the NAS that have a high temperature assessment
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May Affect RNAV WAAS/SBAS Approaches


• At 100℉, ZINGG is 200' above the 
WAAS-SBAS glidepath


• At 130℉ (charted limit), ZINGG is 
300' above WAAS-SBAS glidepath


Certain WAAS-SBAS capable RNAV systems will begin using WAAS-SBAS vertical guidance starting 
at the Final Approach Course Fix (FACF), which is typically, but not always co-located with the 
intermediate fix (IF) on an RNAV approach
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NBAA’s View


 Compliance with IAP step-down fixes are mandatory, per 14 CFR 91.175(a) and 
emphasized in AIM 5−4−5. Instrument Approach Procedure (IAP) Charts


 In support of the safety case, most desirable that pilots can intercept and track the 
glideslope/glidepath from their last assigned altitude 


• AIM 5−4−14 & 5−4−15


 Intermediate segment step-down fixes on simultaneous, parallel IAPs should at or above 
the glideslope/glidepath in consideration of hot temperatures


 Does not include situations precluded by terrain or obstacles 
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Recommendations


 Policy memorandum be incorporated into JO 8260.3 U.S. TERPS and on 
approaches where LPV minima are published, in FAA Order 8260.58


• Revise the algorithm, if necessary
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Date: 


To: 


FEB - 9 2011 
Wayne D. Fetty, United States Air Force InstrumentProcedures Center (I


Daniel E. Lehman, United States Naval Flight Information Group 


Kevin Smith, United States Coast Guard C-130H Platform Manager 


James M. Foster, United States Army Instrument Procedures Branch Man


Chas. Frederic Anderson, Manager, AeroNav Products, AJV-3 


PC) 


ager 


From: . Leslie H. Smith, Manager, Flight Technologies and Procedures Divisio 


Subject: United States Standard for Locating the Precise Final Approach Fix (PF 
Instrument Approach Procedures and Locating Fixes for Air Traffic Cont
Vertical Separation Purposes 


,AF) On 
rol (ATC) 


, 


Federal Aviation 
Administration 


Memorandum 



PURPOSE. This memorandum specifies the Terminal Instrument Procedures (TERPS) standard 
for locating the PF AF on instrument approach procedures. Additionally, the Flight Technologies 
and Procedures Division'sl July 24,2009 memorandum Standard for Locating a Final Approach 
Fix and Fixes Used for Glidepath Intercept Support regarding Simultaneous Operations is 
cancelled. 


DISCUSSION. The Federal Aviation Administration fully supports the effort to optimize 
descent trajectories for all instrument approach procedures (vertically guided and non-vertically 
guided). To achieve a common vertical path in the final segment, a single precisely located 
PF AF should serve all approaches to a given runway. Additionally, fixes in the intermediate and 
initial segment designed to support Air Traffic vertical separation requirements when 
intercepting the glide slope should support optimized descent and assure glide slope intercept 
will occur at or following the fix in historical high temperature conditions. 


POLICY 


1. PF AF Location Standard 


To the greatest extent possible, locate a single PF AF to serve approach procedures aligned 
"straight-in" to a runway based on the along-track distance in feet (DpFAF(ft») from landing 
threshold point (LTP) or fictitious threshold point (FTP) to PF AF using the following algorithm. 
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Plain Text Algorithm 


Function round(xyf) rounds the number X to the nearest f number of decimal places (8­
9). {round(265.485~2)=265.49} 


[start] 
(1) 	 input LTPelev (L TP MSL eLevation) 


PFAFalt (minimum intermediate segment aLtitude) 
e (gLidepath angLe) 
TCH (threshoLd crossing height) 

r (mean earth radius 2e8ge537 feet) 



(2) DpFAF{ft)=roLmd( r*ln( (r+PFAFalt>/ (r+LTPelev+TCH) )/tan(9*pi/180) J 


[end] 


Math Notation 


DpFAF(ft) 


Note: This is consistent with Order 8260.54A, United States Standardfor Area Navigation 
(RNA V}, formula 2-16b. 


Example: 


[start] 
(1) L TPelev is 184, TCH is 56, PFAFaU is 1900, 9 is 3 degrees 


(2) OPFAF(ft)=round(20890537*ln( (20890537+1900)/ (20890537+104+56»/ 
tan(3*pi/180),B)=33200 ft 



DpFAF(NM)=round(3320B*0. 3048/1852,:2 )=5.46 NM 

[end] 



http:round(265.485~2)=265.49
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2. Non-standard PF AF Location 


a. 	 Where the final approach course does NOT meet "straight-in" alignment 
requirements, locate the PF AF at an along-track position where the descent angle 
from PF AF to the lowest circling minimum descent altitude (CMDA) at the 
missed approach point (MAP) does not exceed maximum TERPS standards. The 
parenthetical statement at the end of Order 8260.54A, United States Standard for 
Area Navigation (RNAV) paragraph 3.0 does not apply. Do not publish a descent 
angle. 


b. 	 Except for instrument landing system (ILS), localizer performance with vertical 
guidance (LPV), and precision approach radar (PAR), where the final approach 
course is aligned "straight-in" to a runway and the PF AF location is an outer 
marker or other existing fix, or if the procedure is circling-only because ofhigher 
than maximum descent angle, publish the effective descent angle (6effective) 


from the PFAF to TCH. Calculate (6effective) using the following algorithm: 


Plain Text Algorithm 


Function round(x,f) rounds the number X to the nearest f number of decimal places (0­
9). {round(265.485~2)=265.49} 


[start] 
(1) 	 input LTPelev (LTP MSL eLevation) 


PFAFalt (minimum intermediate segment aLtitude) 
TCH (!hreshoLd frossing rreight) 
r (mean earth radius 2B89B537 feet) 
DpFAF (aLong-track distance in feet LTP to PFAF) 


(2) Oeffective=round(1S0/pi*atan{ln( (r+PFAFald/ (r+L TPelev+TCH» * (r/DpFAF» 2 


[end] 
Math Notation 


(}ettective = round (180 x atan [In ( r+PFAFaLt ) x _r_) , 2J 
pi r+L TPeLev +TCH DpFAF 


Note: This is consistent with Order 8260. 54A, United States StandardJor Area Navigation 
(RNA V), Jormula 2-16c. 


Example: 


[start] 
(1) LTPelev is 104, PFAFalt is 1909, TCH is 56, DpFAF is 29852 
(2) geffective=round(180/pi*atan(ln«20890537+1990)/(20890537+194+56»* 


(20890537/29852»,2)=3.34 
[end] 



http:20890537/29852�,2)=3.34

http:round(265.485~2)=265.49
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3. Standard for locating fixes on straight-in aligned procedures for ATe vertical separation 
purposes at locations where high temperature induce premature descent. 


The following algorithm calculates the MINIMUM distance from L TP to locate the fix to assure 
glidepath intercept at a specified altitude (altintercepd does not occur prior to the fix when 
temperatures are as high as the 3-5 year highest average airport temperature (temphigh) . 


Plain Text Algorithm 


Function round(x,f) rounds the number X to the nearest f number of decimal places (8­
9). {round(265.485 J 2)=265.49} 


[start] 


(1) 	input altintel'cept aLtitude required for separation 



temphigh the highest expected CeLsius temperature for the 

Location 



LTPelev the threshoLd MSL eLevation 

o gL idepath angLe 

TCt! threshoLd crossing height 



(2) isa=15 -altintercept*0. 00198 
(3) 	 verticalou:ljustment=round( (altintel'cept- (LTPelev+(altintel'cept- L TPelev)* 


«273+isa)/(273+temphigh»», 
(4) z=100*ceiling( (altintercept+verticaladjustment)1100) 


(5) DFIX(ft)=rm.md(r*ln( (r+Z)1 (r+LTPelev+T(I1» Itan(O*pi/180) y 


[end] 


Math Notation 
isa = 15 -	 aL tintercept x 8.88198 


273 + isa ) )verticaLadjustment = round ( aLtintercept - ( LTPeLev + ( aL tintercept - LTPeLev ) x 	 , 8 
273 + temPhigh 


.. (aL tintercept + verticaLadjUstment)
z = 188 x 	celL tng 


188 


1 ( r r+z ) 1
n + LTPeLev + TCH 
DFIX(ft ) = round [ r x (i ) ,0 


tan () x 	L 

180 




http:2)=265.49
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Example: 


(1) altintercept is 5000, l TPelev is 104, TCH is 56, eis 3 degrees, temphigh is 40°( 
(2) isa=lS-Seee*0.00198=5.1 	 . 
(3) 	 verticaladjustment=round( (Seee- (le4+(Seee-104)* «273+5.1)1 


(273+4e»»,0)=S46 
(4) z=see@+546=5546 
(5) 	 DFIX(ft)=round(20890537*ln«20890S37+S546)/(20890S37+104+56»1 


tan(3*pi/180)j@)=102757 feet 


If you have any questions regarding this recommendation, please contact Mr. Jack Corman, 
TERPS standards specialist, Flight Procedure Standards Branch, AFS-420 at (405) 954-4164. 








Federal Aviation
Administration


19-02-344 Intermediate Segment Stepdown Altitudes
• Summary: NBAA introduced to encourage changes to criteria to address 


requirements that pilots, while complying with FAR requirements to cross at or 
above all stepdown altitudes, may be unduly challenged on high temperature 
days. Additionally, while planned for incorporation into 8260.3, the temperature 
adjusted fix location algorithms have not been added to the order.


• Actions:
– FPAG: determine if policy memo should be incorporated into 8260.3


• Current status:
– FPAG has decided that the algorithms will be added to a near future revision of the order
– The algorithms will be added as an appendix, with current references to the 2011 memo 


pointing to the appendix
– Other language will be added to allow procedures other than simuls to take advantage of 


the algorithm if required by location and circumstances







