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Presentation Goals

* History of Implementation of Performance Based Navigation
(PBN) Procedures at BWI Marshall

* Quick refresher on how BWI Marshall operates

* Understand what FAA changed and why

* Understand whether FAA and Technical Committee proposals
met our shared goals

e Understand the increases and decreases in aircraft noise
exposure resulting from the new procedures
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History (Simplified)

« 2013: DC OAPM - FAA Environmental Review of new PBN Procedures for
BWI Marshall, DCA, IAD and other regional airports

e 2014-2016: Implementation of new procedures
« 20717. DC Metroplex BWI Community Roundtable Formed

« 2018: FAA presents potential revised procedures

e 2019: Technical Committee develops and proposes additional procedures
o 2020-2024: FAA consultation & FAA PBN Working Group

« 2024: Implementation of new Departure Procedures (July 11, 2024) and
new Arrival and Instrument Approach Procedures (September 5, 2024)

« 2025: MAA Post-Implementation Review
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BWI Marshall Operational Flow Animations
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Arrivals
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Departures Summary
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Orientation Map - Departures to the West
e \ " Tiston 3 ! ' 1/
. Waypoint: FAA defines a waypoint as a predetermined geographical position,

typically defined by latitude and longitude coordinates, used for navigation, e
WONCE especially in RNAV (Area Navigation) routes and instrument approach

Clarksville, immediately south ¢ procedures. Waypoints serve as reference points for pilots to navigate along a

desired flight path, indicating changes in direction, speed, or altitude.
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TERPZ SEVEN: TAKEOFF RUNWAY 28: Climb on heading 285 degrees to intercept
course 297 degrees to WONCE, then on track 283 degrees to cross TERPZ at or Ro
above 11000, thence... S

Runway 28 Departures to the West - 2013 vs 2023

—/4 ...... on assigned transition: Departures on JERES and MCRAY transitions maintain

16000. Departures on RAMAY, OTTTO, MAULS, FLASK, MELTN, RRSIN, GLANC
transitions maintain 17000, expect further clearance to filed altitude within 10

Ellicatt, City minutes after departure.
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Runway 28 Departures to the West - 2023 vs 2024
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TAKEOFF RUNWAY 28: Climb on heading 285 degrees to 644, then direct JLENN,
then on track 295 degrees to WONCE, thence.... -§?

Lt

...then on track 282 degrees to cross TERPZ at or above 11000, then on
(transition). Maintain 17000, expect filed altitude within 10 minutes after
departure. All aircraft ATC climb gradient, if unable to accept climb rate advise
ATC prior to taxi. Rwy 15R: 780 foot/NM to 644 MSL.
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Runway 28 Departures to the West - 2013 vs 2024
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Ear A TAKEOFF RUNWAY 28: Climb on heading 285 degrees to 644, then direct JLENN, ¥
[ ";* A e then on track 295 degrees to WONCE, thence.... ,Eﬁ';
: N ...then on track 282 degrees to cross TERPZ at or above 11000, then on |
(transition). Maintain 17000, expect filed altitude within 10 minutes after =

= P g~ 0 departure. All aircraft ATC climb gradient, if unable to accept climb rate advise
e - ._._;;,_,f 3 Yz ATC prior to taxi. Rwy 15R: 780 foot/NM to 644 MSL.
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Altitude Comparison - Runway 28 Departures
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N L TAKEOFF RUNWAY 28: Climb on heading 285 degrees to 644, then direct JLENN,
, : ' then on track 295 degrees to WONCE, thence....

Average Altitude at WONCE
2023: 9 387’ ¢ ..thenon track 282 degrees to cross TERPZ at or above 11000, then on
19, :

, : a . (transition). Maintain 17000, expect filed altitude within 10 minutes after
2024: 9,921 ; departure. All aircraft ATC climb gradient, if unable to accept climb rate advise
+534’ PRI ATC prior to taxi. Rwy 15R: 780 foot/NM to 644 MSL.
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Runway 15R Departures to the West - 2013 vs 2023
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...on assigned transition: Departures on JERES and MCRAY transitions maintain
16000. Departures on RAMAY, OTTTO, MAULS, FLASK, MELTN, RRSIN, GLANC  ~
transitions maintain 17000, expect further clearance to filed altitude within 10
minutes after departure.
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Runway 15R Departures to the West - 2023 vs 2024
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TERPZ8/FOXHL1: TAKEOFF RUNWAY 15R: Climb on heading 155° to 644,
then direct WARYN, then right turn direct BOBYJ at or above 4000 at or below Rg
230K, then on track 290° to cross FLACO at or below 9000, then on track 292° 5
to WONCE, thence...

LINSE1: TAKEOFF RUNWAY 15R: Climb on heading 155° to 644, then direct
WARYN then right turn direct BOBYJ at or above 4000 at or below 230K, then
: - PR - . Ellicaft 'tﬁit',r on track 290° to cross FLACO at or below 9000, then on track 281° to AADDY,
L : ' : N e 1 Pty rees. . then on track 292° to cross TERPZ at or above 11000, thence..
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Runway 15R Departures to the West - 2013 vs 2024
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Adherence to Historic Noise Abatement Procedures - Runway 15R - WARYN

TN DY VLRI YL R : & Sstaaiale
Unless otherwise instructed by air traffic control or dewatlon is necessary to maintain .;S
operational safety or comply with published departure procedures, aircraft are to

follow the noise abatement departure procedures detailed below:

Linthicum

: Eikridge Jet aircraft should commence departure turns for noise abatement utilizing specific
Columbia

distanced based on either Distance Measurement Equipment (DME) from the BWI
A, VHF Omni-directional Range Tactical Air Navigation (VORTAC), if equipped, or a
--f‘i‘; distance from the departure end of the runway to reduce overflights over noise
'.?;':a,':f sensitive areas:
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,r*.:-:“/'ii : Runway 15R — Two (2) DME or 1.7 nautical miles (NM) from the departure end of the
H,J'-"” ' runway when turning left, and one (1) DME or 0.7 NM from the departure end of the

runway when turning right.
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Altitude Comparison - Runway 15R Departures
TiERPZS/FOXHLl ;A;IKEOFF RUNWAY 15F:{: Climb on heading 155° to 644, | /

/ LB =
L then direct WARYN, then right turn direct BOBYJ at or above 4000 at or below  Rg
230K, then on track 290° to cross FLACO at or below 9000, then on track 292°

iy
e
=
- "l

Average Altitude at WONCE . to WONCE, thence...
2023: 11,351
2024: 11,753’

LINSE1: TAKEOFF RUNWAY 15R: Climb on heading 155° to 644, then direct
WARYN then right turn direct BOBYJ at or above 4000 at or below 230K, then

on track 290° to cross FLACO at or below 9000, then on track 281° to AADDY

Average Altitude at TERPZ
2023: 14,612’

R i 2024: 15,119’
i 07 +400’
B then on track 292° to cross TERPZ at or above 11000, thence..
Catonsville S e T P |
Average Altitude at BOBY]J /
Heward Co ; 2023: 5,374’
; 2024: 7,362’ o SRS i :
\WONCES2023 +1,988’ 1
[
L E

OXHL ONE  yfoives
: IERPZ SEVE

gﬂﬂm Dok e B*ﬂif"f“
.,1'( # \,r i

_ Elkrdae B ! =
- G /AYA\D]D)Y I_l N S E O N E B@BY 1"'-3- %fﬁ‘- = | Ferndale l'\.
villaga?  Brookeville Higniand RIFACOR 5 | ; \
- ; : ool 5 ) A o N
lower Hil ,qu@ e 4,000 '
Below 9,000 / ey e, ,:__,.,I."'f'}‘(.f" ' Rivier;
B — fiif Burnie
f' . bine‘y’ . Fualtor . J Sa‘n-"ag-e !/ = y b -,m Pasadena
etor o et . Scaggsville _;’ r/JES»&;LJI} i
| igton Grove . RediaﬂdM-{?nthm ery N\ A : / ]
= l’ﬁ*‘_ T .j:.” MNorth Laurel /
o Gt ' Average Altitude at AADDY J S - :
. ’ 1 2 E1 x.'-.
Derviood Clovg 2023: 11’220, Fort Meade Lal
Nkl Leisure. World 2024: 11,775 Maryland City _
& +555’ Laurel L'-\ Cambritich
mac '
% Rockville Layhil Fairland f, ‘r) w2024 Departure Tracks
' W / £ ; Kongerra \
ilah o 5; 5 T,:k Odenton wm— 2023 Departure Tracks
Maluartan v St et
Post Implementation Analysis

ﬂwwwogm}m e
I\ NNNNNNN ’|.DNAL
| S— AR SR



Adherence to Historic Noise Abatement Procedures - Runway 10

I . h’. _I o y 9 £ - 3 : : , J i I //
.:.:::. N :I. I ! .--':- S .. i \ N i . I_ _.

o
Ty

I-Jd_'
Pasadena
Pasadena
E 1
4
2
g
tf -
Noise Abatement Procedure 7
Unless otherwise instructed by air traffic control or deviation is necessary to maintain operational safety or comply with published departure procedures,
aircraft are to follow the noise abatement departure procedures detailed below: gd
o
F g
Jet aircraft should commence departure turns for noise abatement utilizing specific distanced based on either Distance Measurement Equipment (DME) i ;|
from the BWI VHF Omni-directional Range Tactical Air Navigation (VORTAC), if equipped, or a distance from the departure end of the runway to reduce ) T
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Distribution of Westhound Departures - All Runways
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Distribution of Westbound Departures - All Runways
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Orientation Map Departures to the South
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Southbound Departu_res All Runways
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Southbound Departures All Runways
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2023 Northeast Departures
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2023 versus 2024 Northeast Departu_res All Runways
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Orlentatlon Map - Arrivals to Runway 33L (RAVNN)
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Runway 33L Arrivals (RAVNN) 2023
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RAVNN Runway 33L Arrivals and Runway 33L Approaches
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RAVNN Runway 33L Arrivals and Runway 33L Approaches - Altitudes
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RAVNN Runway 33L Arrivals and Runway 33L Approaches - 2023 RNAV (GPS) Y
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Runway 10 Arrivals - 2023 with 2019 Proposals
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Runway 10 Roundtable Technical
Committee procedure changes may:

» Shift some arrival flight paths currently over the
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Runway 10 Arrivals - 2023 vs 2024
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Runway 10 Jet Arrivals - RNP Approach
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Operations - Key Observations & Conclusions

Key Conclusions:

 The departure procedures meet FAA’s 2018 intent to mimic pre-Metroplex dispersion via
implementation of TERPZ8/FOXHL1/LINSE1 for westbound departures. The distribution of
operations is consistent with FAA predictions.

* The addition of waypoints to mimic BWI’s historic voluntary noise abatement procedures has
resulted in notable increases in altitude (WARYN/BOBYJ on Rwy 15R and JWALL on Rwy 10).

* FAA implemented changes consistent with the Technical Committee’s proposals for RAVNN
arrivals to Runway 33L.

* FAA successfully implemented the Technical Committee’s Runway 10 proposal to relocate the
RNP Z procedure.

* FAA successfully implemented the Technical Committee’s Runway 15R proposal to increase
altitude of arriving aircraft (not discussed in this presentation).
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Noise Analysis

Proposed procedures were modeled in 2019
 Developed noise modeling inputs from radar flight track data samples used in flight track
analysis for 2012, 2018-2019, and 2018-2019 proposed (simulated) operations flying the FAA
and Roundtable Technical Committees proposed procedure changes
* Anticipated slight increases and decreases

Implemented procedures in the 4th Qtr 2024 were compared to procedures in place in the 4t Qtr of
2023. Noise exposure is presented in terms of:

 DNL Noise Contours (55 DNL +)
* Changein DNL
 Number of Events Above (NA) — 55 dB and 65 dB (at US Census Block centroids)
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2019 DNL Noise Analysis
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2019 DNL Noise Analy5|s — Change in DNL at Census Block Centroids
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DNL Noise Analy5|s 2023 versus 2024 - West_Departures
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DNL Noise Analysis - 2023 versus 2024 - Runway 15R Departures
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DNL Noise Analysis - Comparison of 2019 Projected and 2023/2024
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Number of Events Ab
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Number of Events above 55 dB
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Number of Events Above Analysis - 2024 NA 55 dB
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Number of Events Above Analysis - 2023 NA 65 dB
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Number of Events Above Analysis - 2024 NA 65 dB
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