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FIPC DME/DME FORM
PROCEDURE:
MALNR FIVE ARRIVAL (RNAV)

AIRPORT NAME: AIRPORT ID: SPECIAL CONTROL NO:

CITY: ST: ORIG CHART DATE:FAC ID:

DFL TYPE: THIRD PARTY: EST. TIME ON SITE: REIMB. NUMBER:

FAA Form 8200-18 (12-2013)

CHECK ONE:
FLT CK REQ NFCR REJECT

REVIEWER: DATE:

COMMENTS:

CPV COMPLETE?
YES NO

PROCEDURE RESULTS
INSPECTION DATE: CREW #: INSTRUMENT PROCEDURE STATUS:N #: ARINC CODING:

FLIGHT INSPECTOR SIGNATURE: PRINTED NAME:

FLIGHT INSPECTOR REMARKS:

YES

RALEIGH-DURHAM INTL KRDU AG-02-045-20

RALEIGH/DURHAM NC 05/21/2020MALNR5

PROC/D 1.0 AC0683

X

03/02/2020 VN376 N88

CONKLIN, THOMAS ROBERT

Procedure Satisfactory for GNSS operations, DME/DME awaiting approval by the applicable AJV Operations Support Group

PTS TASK ID:

NOTAM INITIATED?
X

SAT UNSAT

IN-FLIGHT OBSTACLE REPORT
OBSTRUCTION ID #: COORDINATES OR LOCATION: GNSS ALTITUDE (MSL): BAROMETRIC ALTITUDE (MSL): HEIGHT ABOVE GROUND LEVEL:

SAT/GOLDX

DME/DME STATUS: SPECIALIST SIGNATURE: PRINTED NAME:
MARK SCHOENHOFFSATX UNSAT

SPECIALIST REMARKS:
Post Flight DME/DME Analysis has been performed on the KRDU MALNR5 STAR with satisfactory results.  All modeled DME's and ESV's were recorded by Flight Inspection and
suitable for DME/DME/IRU operations. 

SATX UNSAT

mark ctr schoenhoff @ 03/20/2020 09:22

PREFLIGHT NOTES

YES NOthomas conklin @ 03/02/2020 16:48

SAT W/CHANGES



FIPC DME/DME FORM
PROCEDURE:
MALNR FIVE ARRIVAL (RNAV)

AIRPORT NAME: AIRPORT ID: SPECIAL CONTROL NO:

CITY: ST: ORIG CHART DATE:FAC ID:

DFL TYPE: THIRD PARTY: EST. TIME ON SITE: REIMB. NUMBER:

FAA Form 8200-18 (12-2013)

CHECK ONE:
FLT CK REQ NFCR REJECT

REVIEWER: DATE:

COMMENTS:

CPV COMPLETE?
YES NO

PROCEDURE RESULTS
INSPECTION DATE: CREW #: INSTRUMENT PROCEDURE STATUS:N #: ARINC CODING:

FLIGHT INSPECTOR SIGNATURE: PRINTED NAME:

FLIGHT INSPECTOR REMARKS:

YES

RALEIGH-DURHAM INTL KRDU AG-02-045-20

RALEIGH/DURHAM NC 05/21/2020MALNR5

PROC/D 1.0 AC0683

X

03/02/2020 VN376 N88

CONKLIN, THOMAS ROBERT

Procedure Satisfactory for GNSS operations, DME/DME awaiting approval by the applicable AJV Operations Support Group

PTS TASK ID:

NOTAM INITIATED?
X

SAT UNSAT

IN-FLIGHT OBSTACLE REPORT
OBSTRUCTION ID #: COORDINATES OR LOCATION: GNSS ALTITUDE (MSL): BAROMETRIC ALTITUDE (MSL): HEIGHT ABOVE GROUND LEVEL:

SAT/GOLDX

DME/DME STATUS: SPECIALIST SIGNATURE: PRINTED NAME:
SAT UNSAT

SPECIALIST REMARKS:

SATX UNSAT

PREFLIGHT NOTES

YES NOthomas conklin @ 03/02/2020 16:48

SAT W/CHANGES



FIPC DME/DME FORM
PROCEDURE:
MALNR FIVE ARRIVAL (RNAV)

AIRPORT NAME: AIRPORT ID: SPECIAL CONTROL NO:

CITY: ST: ORIG CHART DATE:FAC ID:

DFL TYPE: THIRD PARTY: EST. TIME ON SITE: REIMB. NUMBER:

FAA Form 8200-18 (12-2013)

CHECK ONE:
FLT CK REQ NFCR REJECT

REVIEWER: DATE:

COMMENTS:

CPV COMPLETE?
YES NO

PROCEDURE RESULTS
INSPECTION DATE: CREW #: INSTRUMENT PROCEDURE STATUS:N #: ARINC CODING:

FLIGHT INSPECTOR SIGNATURE: PRINTED NAME:

FLIGHT INSPECTOR REMARKS:

YES

RALEIGH-DURHAM INTL KRDU AG-02-045-20

RALEIGH/DURHAM NC 05/21/2020MALNR5

PROC/D 1.0 AC0683

X

03/02/2020 VN376 N88

CONKLIN, THOMAS ROBERT

Procedure Satisfactory for GNSS operations, DME/DME awaiting approval by the applicable AJV Operations Support Group

PTS TASK ID:

NOTAM INITIATED?
X

SAT UNSAT

IN-FLIGHT OBSTACLE REPORT
OBSTRUCTION ID #: COORDINATES OR LOCATION: GNSS ALTITUDE (MSL): BAROMETRIC ALTITUDE (MSL): HEIGHT ABOVE GROUND LEVEL:

SAT/GOLDX

DME/DME STATUS: SPECIALIST SIGNATURE: PRINTED NAME:
MARK SCHOENHOFFSATX UNSAT

SPECIALIST REMARKS:
Post Flight DME/DME Analysis has been performed on the KRDU MALNR5 STAR with satisfactory results.  All modeled DME's and ESV's were recorded by Flight Inspection and
suitable for DME/DME/IRU operations. 

SATX UNSAT

mark ctr schoenhoff @ 03/20/2020 09:22

PREFLIGHT NOTES

YES NOthomas conklin @ 03/02/2020 16:48

SAT W/CHANGES



PROCEDURE REVIEW BOARD (PRB) RESULTS 

February 27, 2020 (rec 03/05/2020) 

***PRB recommendations do not constitute approval*** 

5. Approval: (RDU) RALEIGH-DURHAM INTL, RALEIGH/DURHAM, NC - MALNR
FIVE (RNAV) STAR

https://swims.faa.gov/PTR/Edit/7818 

Requested by:  AIS 

PRB Result:  RECOMMEND DISAPPROVAL 

a. The PRB identified an unmitigated/ineffective risk control.  No operational
restrictions prevent aircraft from being at the maximum altitude of the block 17000-
11000 at MALNR.  This could result in an excessive descent gradient to the maximum
altitude specified in the block altitude 10000-9000 at NYGEL.

b. Additional information (non-substantive issues, correction optional):

1) Approval request (1 of 4) for MALNR-NYGEL descent gradient - The last
sentence states, "… AFS memorandum cited above."  There is no memorandum 
referenced elsewhere in the letter. 

2) Approval request (4 of 4) for MALNR-NYGEL deceleration distance, page 1,
last paragraph, the reference to 8260.46G should be 8260.3D. 

3) Approval request (4 of 4), page 2, paragraph 2 - Sentence states, "Industry
partners advise that aircraft FMSs would anticipate the 250 kt. restriction at EMRLL and 
begin reduction prior to MALNR if landing on runway 5L or 5R."  Fix name EMRLL not 
used.  Suspect it should be NYGEL instead. 

All changes made and added statement pertaining to the addition of chart note ADDED CHART 
NOTE: "JET AIRCRAFT DESCEND VIA MACH NUMBER UNTIL 280K, MAINTAIN 280K UNTIL 
SLOWED BY THE STAR OR ATC, IF UNABLE, ADVISE ATC."  per telcon with stakeholders, 
including AFS.  Statement added to Approval Letter #4, 2nd page .

Digitally signed by
DONALD H LANIER

Mar 18, 2020
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Federal Aviation 
Administration 

Memorandum 
Date: January 27, 2020 

To: Mark Steinbicker, Manager, AFS 400 

Prepared by: Dennis W. Osterhage, Sr. ATC Specialist, NAVTAC contract support, 404-305-
5657. 

Subject: Descent Gradient Approval Request: Raleigh-Durham Intl, KRDU MALNR 
Arrival (RNAV) MALNR-NYGEL leg. 

 
The requirement stated in Order 8260.3D, paragraph 2-2-8.b.states:  
“When a gradient exceeds the maximum DG [descent gradient] allowed in paragraph 2-2-8.a, the 
STAR requires approval…” 
 
According the TARGETS Reference Software (RS) the maximum allowable descent gradient for 
descent from 11000 to 9000 is 324 ft/NM.  RS software is calculating the allowable DG by 
applying formula 2-2-1 given in 8260.3D paragraph 2-2-8.a.(3). 
 
Calculating descent of 2000 ft. at a rate of 324 ft/NM results in a minimum required length of 
6.17283951 NM.  Rounding this result to the nearest one hundredth of a mile returns a result of 
6.17 NM, which is the designed length of the MALNR-NYGEL leg.  If an aircraft were to descend 
at exactly 324.0000000 ft/NM from 11000 to 9000, in 6.1700000 NM its altitude would be 
9000.92.  This difference from 9000 is essentially non-existent.  
 
Formula 2-2-1 does not provide any requirements as to a required accuracy result when applying 
the formula, but the currently applied requirement for leg length distances for project development 
is to the nearest hundredth mile, and the publication of leg lengths reduces this accuracy even 
further to the nearest mile.  
 
Aircraft flight profiles were analyzed using TARGETS Flight Evaluator scenario sets with 60 kt. 
tailwind, 60 kt. headwind and no wind conditions.  Flight Evaluator projects these wind conditions 
onto the profile regardless of the aircraft track.   All four types of turbojet aircraft in the Flight 
Evaluator profiles complied with all of the procedure design restraints except for the low 
performing large jet in the tailwind scenario (see attached).   
 
Industry representatives at the design meeting stated that their simulations of the procedure using 
next generation aircraft simulators confirm that the restrictions on the procedure are within aircraft 
capabilities.   
 



Request Flight Standards authorization to publish the KRDU MALNR Arrival (RNAV) with the 
location of MALNR and NYGEL points and their associated restrictions as designed per this 
memorandum. 

________________________________________ 
Bryan Lehman 
Manager, Airspace and Procedures 
Washington District



KRDU MALNR ARRIVAL (RNAV) 
RUNWAY TRANSITIONS 
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ENROUTE TRANSITIONS 

 



FLIGHT EVALUATOR RESULTS 
60 Kt. Headwind Scenario 
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FLIGHT EVALUATOR RESULTS  
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FLIGHT EVALUATOR RESULTS  
60 Kt. Tailwind Scenario 
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Federal Aviation 
Administration 

Memorandum 
Date: January 27, 2020 

To: Mark Steinbicker, Manager, AFS 400 

Prepared by: Dennis W. Osterhage, Sr. ATC Specialist, NAVTAC contract support, 404-305-
5657. 

Subject: Leg Length Approval Request: Raleigh-Durham Intl, KRDU MALNR Arrival 
(RNAV) CAKEY-FRETO leg. 

 
The requirement stated in Order 8260.3D, paragraph 2-2-10 states in part:  
“Deceleration. Sufficient distance and a reduced descent gradient are required prior to any fix with 
a speed restriction... 
…“b. When descent is permitted, the descent gradient leading to the fix with the speed restriction 
must be reduced. Apply formula 2-2-2 to determine the minimum deceleration distance (DecelD) 
required before the fix; the greater distance leads to a reduced descent gradient.” 
 
Paragraph 1-4-2 states in part: 
“Nonstandard IFP. …obstacles, navigation information, or traffic congestion may require special 
consideration where justified by operational requirements. In such cases, nonstandard IFPs that 
deviate from these criteria may be approved, provided they are documented and an equivalent level 
of safety exists…” 
 
8260.19H.paragraph 2-12-1 states:  “General. ...Approval requests of these types [i.e. where a 
waiver is not required] must be made in plain text by memorandum and submitted to AFS-460 for 
approval.” 
 
AFS Memorandum dated Sep. 24, 2018 states: 
“This memorandum authorizes waivers to the FAA Order 8230.3D (sic)…paragraph 2-2-10 
requirements for minimum deceleration distance/reduced descent gradient requirements prior to a 
fix with a speed restriction. STARs not meeting these requirements may be authorized with Flight 
Standards approval.” 
 
The TARGETS Reference Software (RS) in version calculates the required leg length for the 
CAKEY-FRETO leg segment to be 7.0 NM based on crossing CAKEY at 8000 and 250 KIAS 
then descending to cross FRETO at 7000 and decelerating to 220 KIAS.  However, the actual 
restriction at FRETO is at or above 7000 and at 220 KIAS, so it is permissible for an aircraft to 
pass FRETO at any altitude between 7000 and 8000 so long as it passes it at 220 KIAS.  The 
location of the CAKEY and FRETO points were determined through the use of aviation partner 



simulation that would allow the greatest feasible efficiency for arriving aircraft.  The “at or above 
7000” altitude restriction at FRETO is necessary to provide separation from departures that are 
assigned 6000 in their departure clearance.  Making the restriction “at or above” provides for 
aircraft performance differences, yet still provides adequate distance to reach the “at 6000” 
terminal altitude.  
  
Using TARGETS flight evaluator software, the flyability of the routes were evaluated using no 
wind, constant 60 knot tailwind, and constant 60 knot headwind scenarios.  In each of these 
scenarios all four types of turbojet aircraft passed these points within the design parameters of the 
procedure.  (See evaluator results in attachments.)  Industry partner flight simulation of the 
procedure has confirmed these results.  
 
Request Flight Standards authorization to publish the KRDU MALNR Arrival (RNAV) with the 
location of CAKEY and FRETO points and their associated restrictions as designed per the AFS 
memorandum cited above. 

 
 
 

 
 
________________________________________ 
Bryan Lehman 
Manager, Airspace and Procedures 
Washington District 



KRDU MALNR ARRIVAL (RNAV) 
RUNWAY TRANSITIONS 
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FLIGHT EVALUATOR RESULTS 
60 Kt. Headwind Scenario 
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FLIGHT EVALUATOR RESULTS  
60 Kt. Tailwind Scenario 
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Federal Aviation 
Administration 

Memorandum 
Date: January 27, 2020 

To: Mark Steinbicker, Manager, AFS 400 

Prepared by: Dennis W. Osterhage, Sr. ATC Specialist, NAVTAC contract support, 404-305-
5657. 

Subject: Leg Length Approval Request: Raleigh-Durham Intl, KRDU MALNR Arrival 
(RNAV) CAKEY-JODUS leg. 

 
The requirement stated in Order 8260.3D, paragraph 2-2-10 states in part:  
“Deceleration. Sufficient distance and a reduced descent gradient are required prior to any fix with 
a speed restriction... 
…“b. When descent is permitted, the descent gradient leading to the fix with the speed restriction 
must be reduced. Apply formula 2-2-2 to determine the minimum deceleration distance (DecelD) 
required before the fix; the greater distance leads to a reduced descent gradient.” 
 
Paragraph 1-4-2 states in part: 
“Nonstandard IFP. …obstacles, navigation information, or traffic congestion may require special 
consideration where justified by operational requirements. In such cases, nonstandard IFPs that 
deviate from these criteria may be approved, provided they are documented and an equivalent level 
of safety exists…” 
 
8260.19H.paragraph 2-12-1 states:  “General. ...Approval requests of these types [i.e. where a 
waiver is not required] must be made in plain text by memorandum and submitted to AFS-460 for 
approval.” 
 
AFS Memorandum dated Sep. 24, 2018 states: 
“This memorandum authorizes waivers to the FAA Order 8230.3D (sic)…paragraph 2-2-10 
requirements for minimum deceleration distance/reduced descent gradient requirements prior to a 
fix with a speed restriction. STARs not meeting these requirements may be authorized with Flight 
Standards approval.” 
 
The TARGETS Reference Software (RS) in version calculates the required leg length for the 
CAKEY- JODUS leg segment to be 7.0 NM based on crossing CAKEY at 8000 and 250 KIAS 
then descending to cross JODUS at 7000 and decelerating to 220 KIAS.  However, the actual 
restriction at JODUS is at or above 7000 and at 220 KIAS, so it is permissible for an aircraft to 
pass JODUS at any altitude between 7000 and 8000 so long as it passes it at 220 KIAS.  The 
location of the CAKEY and JODUS points were determined through the use of aviation partner 



simulation that would allow the greatest feasible efficiency for arriving aircraft.  The “at or above 
7000” altitude restriction at JODUS is necessary to provide separation from departures that are 
assigned 6000 in their departure clearance.  Making the restriction “at or above” provides for 
aircraft performance differences, yet still provides adequate distance to reach the “at 6000” 
terminal altitude.  
  
Using TARGETS flight evaluator software, the flyability of the routes were evaluated using no 
wind, constant 60 knot tailwind, and constant 60 knot headwind scenarios.  In each of these 
scenarios all four types of turbojet aircraft passed these points within the design parameters of the 
procedure.  (See evaluator results in attachments.)  Industry partner flight simulation of the 
procedure has confirmed these results.  
 
Request Flight Standards authorization to publish the KRDU MALNR Arrival (RNAV) with the 
location of CAKEY and JODUS points and their associated restrictions as designed per the AFS 
memorandum cited above. 

 
 
 

 
 
________________________________________ 
Bryan Lehman 
Manager, Airspace and Procedures 
Washington District 
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FLIGHT EVALUATOR RESULTS 
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FLIGHT EVALUATOR RESULTS  
60 Kt. Tailwind Scenario 
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Federal Aviation 
Administration 

Memorandum 
Date: January 27, 2020 

To: Mark Steinbicker, Manager, AFS 400 

Prepared by: Dennis W. Osterhage, Sr. ATC Specialist, NAVTAC contract support, 404-305-
5657. 

Subject: Leg Length Approval Request: Raleigh-Durham Intl, KRDU MALNR Arrival 
(RNAV) MALNR-NYGEL leg. 

The requirement stated in Order 8260.3D, paragraph 2-2-10 states in part:  
“Deceleration. Sufficient distance and a reduced descent gradient are required prior to any fix with 
a speed restriction. 

“b. When descent is permitted, the descent gradient leading to the fix with the speed 
restriction must be reduced. Apply formula 2-2-2 to determine the minimum deceleration distance 
(DecelD) required before the fix; the greater distance leads to a reduced descent gradient. 

Paragraph 1-4-2 states in part: 
“Nonstandard IFP. …obstacles, navigation information, or traffic congestion may require special 
consideration where justified by operational requirements. In such cases, nonstandard IFPs that 
deviate from these criteria may be approved, provided they are documented and an equivalent level 
of safety exists…” 

8260.19H.paragraph 2-12-1 states:  “General. ...Approval requests of these types [i.e. where a 
waiver is not required] must be made in plain text by memorandum and submitted to AFS-460 for 
approval.” 

AFS Memorandum dated Sep. 24, 2018 states: 
“This memorandum authorizes waivers to the FAA Order 8230.3D (sic)…paragraph 2-2-10 
requirements for minimum deceleration distance/reduced descent gradient requirements prior to a 
fix with a speed restriction. STARs not meeting these requirements may be authorized with Flight 
Standards approval.” 

The TARGETS Reference Software (RS) calculates the required leg length for the MALNR- 
NYGEL leg segment to be 12.06 NM vs the design length of 6.16 NM.  This required length is 
derived from the RS calculating descent from crossing MALNR at 11000 and at 310 kts, 
then descending to cross NYGEL at 9000 and 250 kts.  Using the formula given in 8260.3D, to 
descend 



from 11000 to 9000 at 318 ft/NM requires approximately 6.29 NM.  Additional required leg length 
is added to account for deceleration.  

The actual restriction at NYGEL is “between 9000 and 10000 at 250 kts.” Industry partners 
advise that aircraft FMSs would anticipate the 250 kt. restriction at NYGEL and begin reduction 
prior to MALNR if landing on runway 5L or 5R.  Consequently to descend from 11000 at 
MALNR to meet the altitude and speed constraints at NYGEL is within aircraft capability.  
The restrictions placed at MALNR and at NYGEL are based on consultation with industry 
and are designed to provide the greatest latitude to make the procedure as efficient as possible for 
both north and south operations at Raleigh-Durham Intl.    

Aircraft flight profiles were analyzed using TARGETS Flight Evaluator scenario sets with 60 kt. 
tailwind, 60 kt. headwind and no wind conditions.  Flight Evaluator projects these wind conditions 
onto the profile regardless of the aircraft track.   All four types of turbojet aircraft in the Flight 
Evaluator profiles complied with all of the procedure design restraints except for the low 
performing large jet in the tailwind scenario (see attached).  In the case of the low performing large 
jet’s failure with a tailwind, it crossed MALNR more than 1000 feet higher than the minimum 
altitude, and descended at a lower rate than the criteria standard of 330 ft. per mile.  Had it crossed 
MALNR at 11000, it would have been within the design’s constraints. 

Industry representatives at the design meeting stated that their simulations of the procedure using 
next generation aircraft simulators confirm that the restrictions on the procedure are within 
aircraft capabilities.  

Additionally, the chart note: “Jet aircraft descend via Mach number until 280K, maintain 280K 
until slowed by the STAR or ATC, if unable, advise ATC.” will be added to the procedure to 
increase safety further. 

Request Flight Standards authorization to publish the KRDU MALNR Arrival (RNAV) with the 
location of MALNR and NYGEL points and their associated restrictions as designed per the AFS 
memorandum cited above. 

________________________________________ 
Bryan Lehman 
Manager, Airspace and Procedures 
Washington District 
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FLIGHT EVALUATOR RESULTS  
60 Kt. Tailwind Scenario 
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FAA
Memorandum

Date:

To: Gary Powell, Director, Aeronautical Information Services, AJV-5

From:  Manager, Flight Technologies and Procedures Division, AFS-400

Prepared by:  Flight Procedures & Airspace Group, AFS-420

Subject:  Waiver to FAA Order 8260.3, U.S. Standard for Terminal Instrument

Procedures (TERPS) Standard Terminal Arrival Routes (STAR)

This memorandum authorizes waivers to the FAA Order 8230.3D, paragraph 2-2-7f(2) 
requirement to establish an altitude restriction at the STAR termination fix and the 
paragraph 2-2-10 requirements for minimum deceleration distance/reduced descent 
gradient requirements prior to a fix with a speed restriction.  STARs not meeting these 
requirements may be authorized with Flight Standards approval. 

This waiver remains in effect until rescinded or incorporated into the next Change to 
FAA Order 8260.3, whichever occurs first. No additional waiver request action is 
required; however, an approval request must be submitted and approved. 

If you have any questions, please contact Mr. Thomas J. Nichols, Manager, Flight 
Procedure Standards Branch, AFS-420, at (405) 954-4164.
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