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Federal Aviation 
Administration 

Memorandum 
Date: 

To: 

November 8, 2023 

Christopher Hope, Manager, Flight Technologies and Procedures Division 
THRU: Romana Wolf, Manager, Flight Procedures and Airspace Group 

From: Bev Bordy, Manager, Instrument Flight Procedures Coordination Team, AJV-A45 

Prepared by: Jeff Rutledge, Sr. ATC Specialist, NAVTAC CTR Support 

Subject: Approval Request: Baltimore, MD (KBWI) , RAVNN (RNAV) STAR 

Descent Gradient 

CAPKO to RAVNN Segment 

The requirements stated in Order 8260.3F, (United States Standard for Terminal 
Instrument Procedures (TERPS), paragraph 2-2-8.a. are: 
“(1) the maximum permissible gradient 10000 MSL and above is 330 ft/NM (approximately 
3.11 degrees). 
“(2) The maximum permissible DG below 10000 feet MSL is 318 ft. /NM (approximately 
3.0 degrees). 

Paragraph 2-2-8.b states: 
“When a gradient exceeds the maximum DG allowed in paragraph 2-2-8a, 
the STAR  requires approval.” 

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…” 

RSO144: [Approval Required] The Descent Gradient (333.21) from CAPKO to 
RAVNN is greater than the Maximum Permissible Descent Gradient (318.0). 

INFO ONLY



A computed descent gradient value from CAPKO to RAVNN of 333.21 ft./NM resulted 
from the descent gradient being calculated from descending from the restriction of AT 
9000 at CAPKO to cross RAVNN AOB 7000 and AOA 6000 over 9 NM. The 
restriction after RAVNN is at MALXX at 6000. The distance required to         descend from 
CAPKO at 9000 to MALXX at 6000 is 14 NM. Calculating a descent gradient from 
CAPKO to MALXX 14 NM resulted in a descent gradient of 214.29 ft./NM. 

Consideration was given to removing and or changing the restrictions at CAPKO, 
RAVNN, and MALXX. However, due to airspace constraints and traffic flows it was 
decided that the restrictions are necessary to prevent aircraft from entering adjacent 
airspace, prevent confliction from other traffic and procedures, and reduce ATC 
workload due to required coordination, (point outs). 



Federal Aviation 
Administration 

Memorandum 
Date: 

To: 

November 8, 2023

Christopher Hope, Manager, Flight Technologies and Procedures Division 
THRU: Romana Wolf, Manager, Flight Procedures and Airspace Group 

From: Bev Bordy, Manager, Instrument Flight Procedures Coordination Team, AJV-A45 

Prepared by: Jeff Rutledge, Sr. ATC Specialist, NAVTAC CTR Support 

Subject: Approval Request: Baltimore, MD (KBWI) , RAVNN (RNAV) STAR 

Descent Gradient 

DFORT to WALKN Segment 

The requirements stated in Order 8260.3F, (United States Standard for Terminal Instrument 
Procedures (TERPS), paragraph 2-2-8.a. are: 

“(1) the maximum permissible gradient 10000 MSL and above is 330 ft/NM 
(approximately 3.11 degrees). 

“(2) The maximum permissible DG below 10000 feet MSL is 318 ft. /NM (approximately 
3.0 degrees). 

“(3) When a STAR contains a descent between fixes that passes through 10000 feet 
MSL, the maximum permissible DG is between 318 ft. /NM and 330 ft. /NM and is in 
proportion to the amount of the altitude change that is below/above 10000 feet MSL. 
Use formula 2-2-1 to determine the maximum DG (DGmax) between fixes that 
contain a descent that passes through 10000 feet MSL.” 

Paragraph 2-2-8.b states: 
 “When a gradient exceeds the maximum DG allowed in paragraph 2-2-8a, the STAR 
requires approval.” 

Paragraph 1-4-2. …states in part: 
“Nonstandard IFP. …obstacles, navigation information, or traffic congestion 

INFO ONLY



Consideration was given to removing and or changing the restrictions at DFORT, 
WALKN, JAYOH and CAPKO. However, due to airspace constraints and traffic 
flows it was decided that the restrictions are necessary to prevent aircraft from 
entering adjacent airspace, prevent conflictions from other traffic and procedures, 
and reduce ATC workload due to required coordination, (point outs). 

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…” 

RSO144: [Approval Required] The Descent Gradient (355.99) from DFORT to 
WALKN is greater than the Maximum Permissible Descent Gradient (330.0).  

A computed descent gradient value from DFORT to WALKN of 355.99 ft./NM resulted 
from the descent gradient being calculated from descending from the restriction of At 
FL180 at DFORT to cross WALKN AOB 17000 and AOA 15000 over 8.42 NM. The 
restriction after WALKN is JAYOH AOB 12000 and AOA 11000.   The restriction after 
JAYOH is CAPKO At 9000. The distance required to descend from DFORT at FL180 to 
CAPKO at 9000 is 34.7 NM. Calculating a descent gradient from DFORT to CAPKO 
resulted in a descent gradient of 320.66 ft./NM.



Federal Aviation 
Administration 

Memorandum 
Date: 

To: 

November 8, 2023 

Christopher Hope, Manager, Flight Technologies and Procedures Division 
THRU: Romana Wolf, Manager, Flight Procedures and Airspace Group 

From: Bev Bordy, Manager, Instrument Flight Procedures Coordination Team, AJV-A45 

Prepared by: Jeff Rutledge, Sr. ATC Specialist, NAVTAC CTR Support 

Subject: Approval Request: Baltimore, MD (KBWI) , RAVNN (RNAV) STAR 

Descent Gradient 

FIMBO to UDUDE Segment 

The requirements stated in Order 8260.3F, (United States Standard for Terminal Instrument 
Procedures (TERPS), paragraph 2-2-8.a. are: 

“(1) the maximum permissible gradient 10000 MSL and above is 330 ft/NM 
(approximately 3.11 degrees). 

“(2) The maximum permissible DG below 10000 feet MSL is 318 ft. /NM (approximately 
3.0 degrees). 

“(3) When a STAR contains a descent between fixes that passes through 10000 
feet MSL, the maximum permissible DG is between 318 ft. /NM and 330 ft. /NM and is 
in proportion to the amount of the altitude change that is below/above 10000 feet 
MSL. Use formula 2-2-1 to determine the maximum DG (DGmax) between fixes that 
contain a descent that passes through 10000 feet MSL.” 

“Paragraph 2-2-8.b states: 
“When a gradient exceeds the maximum DG allowed in paragraph 2-2-8a, the 
STAR requires approval.”

INFO ONLY



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…” 

RSO144: [Approval Required] The Descent Gradient (459.79) from FIMBO to UDUDE 
is greater than the Maximum Permissible Descent Gradient (330.0). 

Consideration was given to removing and or changing the restrictions at FIMBO, UDUDE, 
REXEE and CAPKO. However, due to airspace constraints and traffic flows it was decided 
that the restrictions are necessary to prevent aircraft from entering adjacent airspace, 
prevent confliction from other traffic and procedures, and reduce ATC workload due to 
required coordination, (point outs). 

A computed descent gradient value from FIMBO to UDUDE of 459.79 ft./NM resulted from 
the descent gradient being calculated from descending from the restriction of AT 16000 at 
FIMBO to cross UDUDE AOA 13000 over a distance of 6.52 NM. The restriction after 
UDUDE is at REXEE at 12000. The restriction after REXEE is at CAPKO at 9000. The 
distance required to descend from FIMBO at 16000 to CAPKO at 9000 is 27.02 NM. 
Calculating a descent gradient from FIMBO to CAPKO 27.02 NM resulted in a descent 
gradient of 328.29 ft./NM. 
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BALTIMORE, MARYLAND

BALTIMORE, MARYLAND

NOTE:  Chart not to scale.

Arrival Routes

Arrival Routes
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(CAPK0.RAVNN8) FIG AL-804(FAA) 

RAVNN EIGHT ARRIVAL(RNAV) 

ARRIVAL ROUTE DESCRIPTION 

BWI: From CAPKO on track 072° to cross RAVNN between 6000 and 7000. 

BALTIMORE, MARYLAND 

LANDING BWI RUNWAY 10: From RAVNN on track 023° to cross SEEED between 5000 ond 6000, 
then on track 359° to cross NAVEY at 5000 and at 230K, then on track 311° to cross ANCRR at 4000 
and at 21 OK, then on track 311° to LURRL, then on track 300° to HUNNN, then on track 300° to cross 
HUTOO at 4000, then on track 300°. Expect RADAR vectors to final approach course. 

LANDING BWI RUNWAY 15L: From RAVNN on track 023° to cross SEEED between 5000 and 6000, 
then on track 033° to cross BRRKE at 4000, then on track 033° to cross DRZZT at 4000, then on track 
338° to DAAXX, then on track 301° to cross DADLE ot 4000 and at 21 OK, then on track 334° to cross 
RYJON at 4000, then on track 335°. Expect RADAR vectors to final approach course. 

LANDING BWI RUNWAY 15R: From RAVNN on track 023° to cross SEEED between 5000 and 6000, 
then on track 359° to cross NAVEY at 5000 and at 230K, then on track 311° to cross ANCRR at 4000 
and at 21 OK, then on track 311° to LURRL, then on track 300° to HUNNN, then on track 003° to cross 
ZARTZ at 4000 and at 21 OK, then on track 338° to cross ZOEYY at 4000, then on track 338°. Expect 
RADAR vectors to final approach course. 

LANDING BWI RUNWAY 28: From RAVNN on track 023° to cross SEEED between 5000 and 6000, 
then on track 020° to cross TOGAH at 5000 and at 21 OK, then on track 020° to cross BMTTR at 4000, 
then on track 106° to cross FHRST at 4000, then on track 106°. Expect RADAR vectors to final 
approach course. 

LANDING BWI RUNWAY 33L: From RAVNN on track 023° to cross SEEED between 5000 and 6000, 
then on track 008° to cross KOOLZ at 5000 and at 21 OK, then on track 008°. Expect RADAR vectors to 
final approach course. 

LANDING BWI RUNWAY 33R: From RAVNN on track 023° to cross SEEED between 5000 and 6000, 
then on track 026° to cross DUDDS at or above 3000. Expect ILS or LOC Rwy 33R approach. 

LANDING MTN: From CAPKO on track 072° to cross RAVNN between 6000 ond 7000, then on 
track 072° to to cross MALXX at 6000, then on track 072° to cross AMRTN at 5000, then on heading 
073°. Expect RADAR vectors to final approach course. 

PROTOTYPE-NOT FOR NAVIGATION 

RAVNN EIGHT ARRIVAL(RNAV) 
(CAPK0.RAVNN8) FIG 

BALTIMORE, MARYLAND 



BALTIMORE, MARYLAND

BALTIMORE, MARYLAND(RNAV)
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AL-804 (FAA)

ARRIVAL ROUTE DESCRIPTION

073°. Expect RADAR vectors to final approach course.

track 072° to to cross MALXX at 6000, then on track 072° to cross AMRTN at 5000, then on heading 

LANDING KMTN:  From CAPKO on track 072° to cross RAVNN between 6000 and 7000, then on

then on track 026° to cross DUDDS at or above 3000. Expect ILS or LOC Rwy 33R approach.

LANDING KBWI RUNWAY 33R:  From RAVNN on track 023° to cross SEEED between 5000 and 6000,

final approach course. 

then on track 008° to cross KOOLZ at 5000 and at 210K, then on track 008°. Expect RADAR vectors to 

LANDING KBWI RUNWAY 33L:  From RAVNN on track 023° to cross SEEED between 5000 and 6000,

approach course.

then on track 106° to cross FHRST at 4000, then on track 106°. Expect RADAR vectors to final

then on track 020° to cross TOGAH at 5000 and at 210K, then on track 020° to cross BMTTR at 4000, 

LANDING KBWI RUNWAY 28:  From RAVNN on track 023° to cross SEEED between 5000 and 6000,

RADAR vectors to final approach course.

ZARTZ at 4000 and at 210K, then on track 338° to cross ZOEYY at 4000, then on track 338°. Expect 

and at 210K, then on track 311° to LURRL, then on track 300° to HUNNN, then on track 003° to cross 

then on track 359° to cross NAVEY at 5000 and at 230K, then on track 311° to cross ANCRR at 4000 

LANDING KBWI RUNWAY 15R:  From RAVNN on track 023° to cross SEEED between 5000 and 6000,

RYJON at 4000, then on track 335°. Expect RADAR vectors to final approach course.

338° to DAAXX, then on track 301° to cross DADLE at 4000 and at 210K, then on track 334° to cross 

then on track 033° to cross BRRKE at 4000, then on track 033° to cross DRZZT at 4000, then on track 

LANDING KBWI RUNWAY 15L:  From RAVNN on track 023° to cross SEEED between 5000 and 6000,

HUTOO at 4000, then on track 300°. Expect RADAR vectors to final approach course.

and at 210K, then on track 311° to LURRL, then on track 300° to HUNNN, then on track 300° to cross 

then on track 359° to cross NAVEY at 5000 and at 230K, then on track 311° to cross ANCRR at 4000 

LANDING KBWI RUNWAY 10:  From RAVNN on track 023° to cross SEEED between 5000 and 6000,

KBWI: From CAPKO on track 072° to cross RAVNN between 6000 and 7000.
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