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1 Background

In September 2009, the Federal Aviation Administration (FAA) received the RTCA’s Task
Force 5 Final Report on Mid-Term NextGen Implementation containing recommendations
concerning the top priorities for the implementation of NextGen initiatives. A key component of
the RTCA recommendations is the formation of teams leveraging FAA and Industry
Performance Based Navigation (PBN) expertise and experience to expedite implementation of
optimized airspace and procedures.

Optimization of Airspace and Procedures in the Metroplex (OAPM) is a systematic, integrated,
and expedited approach to implementing PBN procedures and associated airspace changes.
OAPM was developed in direct response to the recommendations from RTCA’s Task Force 5 on
the quality, timeliness, and scope of metroplex solutions.

OAPM focuses on a geographic area, rather than a single airport. This approach considers
multiple airports and the airspace surrounding a metropolitan area, including all types of
operations, as well as connectivity with other metroplexes. OAPM projects will have an
expedited life-cycle of approximately three years from planning to implementation.

The expedited timeline of OAPM projects centers on two types of collaborative teams: Study
Teams will provide a comprehensive but expeditious front-end strategic look at each major
metroplex. Using the results of the Study Teams, Design and Implementation Teams will
provide a systematic, effective approach to the design, evaluation and implementation of PBN-
optimized airspace and procedures. The Washington D.C. Metroplex Prototype Study Team
(PST) was one of the first OAPM Study Teams formed.

2 Purpose of the Washington D.C. PST Effort

The principle objective of the PST was to identify operational issues and propose PBN
procedures and/or airspace modifications in order to address them. This OAPM project for the
Washington D.C. Metroplex seeks to optimize and add efficiency to the operations of the area.
These efficiencies include making better use of existing aircraft equipage by adding Area
Navigation (RNAV) procedures, optimizing descent and climb profiles to eliminate or reduce the
requirement to level off-offs, creating diverging departure paths that will get aircraft off the
ground and heading toward their destination faster, and adding more direct high-altitude RNAV
routes between two or more metroplexes, among others.

The PST effort is intended as a scoping function. The products of the PST will be used to scope
future detailed design efforts and to inform FAA decision-making processes concerning
commencement of such design efforts.



3 PST Analysis Process

3.1 Five Step Process
The Washington D.C. PST followed a five-step analysis process:

1. Collaboratively identify and characterize existing issues: review current operations and
solicit input to obtain an understanding of the broad view of operational challenges in the
metroplex.

2. Propose conceptual designs and airspace changes that will address the issues and
optimize the operation: using an integrated airspace and PBN “toolbox” and technical
input from operational stakeholders, explore potential solutions to the identified issues.

3. Identify expected benefit, quantitatively and qualitatively, of the conceptual designs:
assess the rough-order-of-magnitude impacts of conceptual designs, to the extent possible
use objective, quantitative assessments.

4. ldentify considerations and risks associated with proposed changes: describe, at a high-
level, considerations (e.g., if additional feasibility assessments are needed) and/or risks
(e.g., if waivers may be needed).

5. Document the results from the above steps.

Steps 1 and 2 are worked collaboratively with local facilities and operators through a series of
outreach meetings. Step 3 is supported by the OAPM National Analysis Team (NAT). The
analysis methodology used for the quantitative approach is described in Section 3.4. The NAT is
a centralized analysis and modeling capability that is responsible for data collection,
visualization, analysis, simulation, and modeling. Step 4 is conducted with the support of the
OAPM Specialized Expertise Cadre (SEC). The SEC provides “on-call” expertise from multiple
FAA lines of business, including environmental, safety management, airports, and specific
programs (like Traffic Management Advisor [(TMA]).

Assessments at this stage in the OAPM process are expected to be high-level, as detailed specific
designs (procedural and/or airspace) have not yet been developed. More accurate assessments of
benefits, impacts, costs and risks are expected after the Design phase has been completed.

3.2 PST Study Area Scope

The Washington D.C. Metroplex consists of those facilities and airspace that contain the primary
flows of traffic serving Baltimore Washington International (BW1), Washington Dulles
International (IAD), and Ronald Regan Washington National (DCA) airports along with their
associated satellite airports. The principle Air Traffic Control (ATC) facilities serving the
Washington D.C. Metroplex are Potomac Consolidated Terminal Radar Approach Control
(PCT), Washington Air Route Traffic Control Center (ZDC), and New York Air Route Traffic
Control Center (ZNY).



3.3 Assumptions and Constraints

OAPM is an optimized approach to integrated airspace and procedures projects, thus the solution
space is centered on airspace redesign or procedurally-based, most probably PBN, solutions.
The Study Teams are expected to document those issues that cannot or should not be addressed
by airspace and procedures solutions, as these will be shared with other appropriate program
offices. These issues are described at the end of this report.

The OAPM expedited timeline and focused scope bound airspace and procedures solutions to
those that can be achieved without requiring an Environmental Impact Statement (EIS) (e.g.,
only requiring an Environmental Assessment [EA or qualifying for a Categorical Exclusion
[CATEX]) and within current infrastructure and operating criteria. The Study Team results may
also identify airspace and procedures solutions that do not fit within the environmental and
criteria boundaries of an OAPM project. These other recommendations then become candidates
for other integrated airspace and procedures efforts.

3.4 Assessment Methodology

Both qualitative and quantitative assessments were made to gauge the potential benefits of
proposed solutions.

The qualitative assessments are those that the PST could not measure, but would certainly result
from the implementation of the proposed solution. These assessments included:

e Impact on ATC task complexity

e Ability to apply procedural separation (e.g., laterally or vertically segregated flows)
e Ability to enhance safety

e Improved connectivity to en route structure

e Improvements to security (avoiding restricted airspace)

e Reduction in communications (cockpit and controller)

e Reduction in need for Traffic Management Initiatives (TMIs)

e Improved track predictability and repeatability

e Reduced reliance on ground-based navigational aids (NAVAIDS)

Task complexity, for example can be lessened through the application of structured PBN
procedures versus the use of radar vectors, but quantifying that impact is difficult. Reduced
communications between pilot and controller, as well as reduced potential for operational errors,
are examples of metrics associated with controller task complexity that were not quantified.

For the quantitative assessments, the PST relied in identifying changes in track lengths, flight
times, and fuel burn. Most of these potential benefits were measured by comparing a baseline
case with a proposed change using both a flight simulator (to establish a relationship between
simulator fuel burn results and the European Organization for the Safety of Air Navigation Base



of Aircraft Data (BADA) fuel burn model and MITRE CAASD’s Monte Carlo FMS Aircraft
Simulation Tool (MFAST).

3.4.1 Track Data Selected for Analyses

During the study process, a standard set of radar traffic data was utilized in order to maintain a
standardized operational reference point.

For an initial glimpse at how operations occur on a “good” weather day with a high operational
count, 93rd-percentile traffic days were selected: 17 June 2010 (North flow) and 02 June 2010
(South flow). These days were selected using the Airport Specific Analysis Page (ASAP)
operational counts matched with Meteorological Aviation Report (METAR) weather data. These
days were also used as input for examining sector load analyses for notional sector boundary re-
designs.

For determining the number, length, and location of level-offs for the baseline of operational
traffic, fourteen 93rd-percentile traffic days were utilized.

e June 22-25 and 28-30 2010
e July9, 16, 19-22, and 29 2010

For these traffic days, historical radar track data was used to allow the PST to visualize the flows
and identify where short-cuts were routinely applied as well as where flight planned routes were
more rigorously followed. The track data was also used as a baseline for the development of
several conceptual solutions including PBN routes and procedures. In many cases, the PST
generally overlaid the historical radar tracks with PBN routes or procedures to minimize the risk
of significant noise impact and an associated EIS. Some of the conceptual arrival and departure
procedures contain runway transitions that were included for analysis purposes only. The
determination as whether to include runway transitions (e.g., the development of “off the
ground” RNAYV departures) in the proposed procedures will need to made during the Design and
Implementation process.

3.4.2 Determining the Modeled Fleet Mix

Due to the compressed schedule associated with this study effort, there was not sufficient time to
model the entire fleet mix that services the Washington D.C. Metroplex airspace. As a result, the
analyzed fleet mix had to be reduced to a manageable number of aircraft types. The PST
determined that regional jets (CRJ-series and Embraer-series), B73X-series, and A319/A320s
accounted for almost 67% of the aircraft types operating in the area. The remaining fleet is
comprised of multiple aircraft types individually representing no more than 3.5% (B75X-series).

The fleet mix was queried from the FAA’s Enhanced Traffic Management System (ETMS)
reporting of aircraft operations in 20009.



AC Type # Ops % Ops

RJs 313,337 34.8%
Other 300,389 33.5%
B73X-series 178,250 19.8%
A319/A320 107,186 11.9%
Grand Total 899,162 100.0%

3.4.3 Profile Analysis

To establish a baseline, the PST examined track data using the FAA’s Graphical Airspace
Design Environment (GRADE) tool to identify and measure level-off characteristics: altitude,
along-track distance from runway to the start of the level-off, and length of the level-off.

For comparison, the concepts proposed by the PST were modeled using MITRE CAASD’s
MFAST assessing the same characteristics as the baseline: altitude, along-track distance from
runway to the start of the level-off, and length of the level-off. The results were then reviewed
by PST Subject Matter Experts to ensure continuity with intent of the design. The PST then
applied the BADA fuel flow model and flight simulations to determine a range of fuel burn.

Flight simulations were also run on an actual arrival as well as the proposed conceptual design.
The flight simulator values were obtained through a US Airways A320 flight simulator fuel burn
analysis for two transitions on a proposed versus baseline arrival procedure.

Derived values for fuel burn per minute in level flight, idle descent, and less-efficient descent
were then used to validate the relationship between the flight simulator fuel saving estimates and
the BADA-based fuel burn estimates (calculated in gallons per nautical mile). This method was
applied to determine a maximum fuel savings per flight. Applying both the flight simulator and
BADA methods provides for a range of potential benefits:

e BADA numbers (speed/fuel burn — lower bound potential benefit)

e Flight simulation numbers (speed/fuel burn — upper bound potential benefit)



4 ldentified Issues and Proposed Solutions

This section presents the findings and results of the Washington D.C. Metroplex PST effort. It is
organized by phase of flight beginning with departures, then arrivals, followed by more general
en route and terminal area issues. Each issue is characterized and solutions are proposed. For all
proposed solutions, expected benefits, considerations and risks are identified. Where applicable,
the results of quantitative analyses are also presented. The issue numbers shown beneath the
section headers are the tracking numbers associated with each unique issue identified during the
study process.

4.1 Departure Issues

The PST found that departures within the Washington D.C. Metroplex area have few issues,
especially with regard to efficient climb profiles. The only exception to this were departures over
the fix PALEO from IAD and DCA which were found to level-off for a short period (Issue 38).
Of more concern to the Industry and FAA participants was the current interaction between DCA
and BWI departures (Issues 1, 3, 6, and 20). For all airports within the study area, there are few
RNAYV Standard Instrument Departures (SIDs) and most of the departure traffic relies on radar
vectors for the initial portion of their routes (Issue 2). Finally, there is frequent application of
Miles-in-Trail (MIT) for those aircraft departing via the fixes MOL, GVE, LDN, and RAMAY
(Issues 4 and 5).



4.1.1 1AD/BWI Departure Interaction
Issues 1, 3, 6 and 20

With the introduction of the Flight Restricted Zone (FRZ), international and general aviation
(GA) carriers were restricted to fly over the WOOLY intersection, then re-sequenced with the
non-restricted flows over SWANN, PALEO and DAILY. Although vertically separated, the
IAD departures are in a head-on situation with the BWI departures climbing in the opposite
direction. Additionally, the SKILS and CLIPR arrivals into DCA conflict with the IAD
WOOLY departures. Issue 20 relates to the IAD Air Traffic Control Tower (ATCT) desire to
segregate departure operations. To summarize:

e |AD departures over DAILY go north, then east, to go south (FRZ restricts options)

e Departure routes need to be decoupled from other airports (BWI/IAD TERPZ and
STOIC)

e Jet departures only climb to 3,000 feet (interim restriction that is not normally applied by
Departure Control; proposed SIDs may help to remove the need for this restriction)

e Currently, when in north configuration, LDN/AML/GVE/MOL traffic depart off the
same runway, as they are all worked by the same departure controller. They could
potentially be routed from two different runways (staging/ground operations)

e Unable to conduct triple parallel Instrument Landing System (ILS) approaches (PCT/IAD
team is working this issue)

E IAD/BWI Departure Interaction (z.r4

issues 1, 3, 6, and 20
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The STOIC RNAYV departure is not used by IAD and is scheduled to be decommissioned as a
result. As currently designed, the procedure does not provide an optimal route for departures to
the west due to the current location of the initial departure waypoint STOIC. The proposed
changes to IAD STOIC will move the initial departure waypoint farther east from its current
location and closer to the runway. It will also eliminate potential interactions between these IAD
eastbound departures and DCA arrivals over SKILS and CLIPR. The WOOLY transition would
be maintained for props and other traffic as needed.

The proposed modifications to the BWI TERPZ procedure include:

1. Move WONCE one mile to the west and shift the procedure track 1.5-2 miles
north

2. Add/extend en route transitions with the exception of SWANN, PALEO, and
DAILY.

The shift in the track to the north initially resulted in a slight increase in track distance. This was
mitigated by adjusting the point of divergence into the en route environment (at proposed
waypoint WP39) closer to WONCE, shortening the overall length of the route.

The proposed changes also eliminate potential interactions between DCA arrivals over SKILS
and CLIPR and IAD eastbound departures. Airspace modifications between ZDC 02, 05, 06,
and 17, and PCT would be necessary (PCT PHL departures on J48 were found to be above the
proposed modified flows).

E IAD/BWI Departure Interaction (zor4)
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Proposed solution
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The graphic below explains the risks and benefits of the IAD/BWI departure procedures and
provides an extended view of BWI TERPZ SID and the modified IAD STOIC SID. The graphic
shows the TERPZ with en route transitions to enhance connectivity with the existing route
structure. The current procedures end at LDN, RAMAY, HAFNR, FLUKY, and the transfer of
control points should remain in the same area.

To the west, one additional transition was added, from LDN to HVQ, and the HACKS transition
was modified to the north. To the southwest, one additional departure gate was created between
the current FLUKY and HAFNR gates. In total, four transitions were created to the en route
environment over PSK, JOINN, LYH, and GSO.

E IAD/BWI Departure Interaction (zof 4

Issues 1, 3, 6, and 20

Considerstions/Risks

— Would reguire boundary changes to
Potomac Consolidated TRACON [PCT)
BIMMS, KRANT, BUFFR and LUIRAY
TECtors

— Boundaries affected by additional exit
gates between PCT and ZDCDZ and
zDos0 will need to be modified [ses
Izsues 4 and 5)

— Initial environmental azzeszment to
evaluate use of runway transitions

— Potential need for modeling to ensure PLT boundary shawn in Glack

international flight paths will clear FRZ
— Slightincrease in track distance for 1AD
DALY departures (can be mitizated by
direct to fix for aircraft allowed to
traverse the FRZ|
— Impact from boundary changes on
WOoOLY sector flexibility




There were not many benefits expected in relation to the departures procedures within the
metroplex airspace. This is predominantly due to an already effective effort by controllers in
currently getting the departures up and out with very few (if any) level-offs.

In notionally conceptually modifying the IAD STOIC2 departure procedure and the BWI
TERPZ2 departure procedure, we did expect to obtain some benefit associated with the
international air carrier departures from IAD no longer having to navigate the WOOLY sector.
Transiting the WOOLY sector adds an additional 3 nautical miles of track length when compared
to direct to routing to the PALEO or SWANN transitions. In shifting the STOIC2 and TERPZ2
north, it will become operational viable for the international carriers to now travel direct to
SWANN or PAELO, avoiding the FRZ and removing the complexity associated with re-merging
the WOOLY traffic into the streams at SWANN and PALEO.

In order to determine the benefits associated with this proposed design, the number of operations
traversing WOOLY over the year (utilizing ETMS flight messages) was queried. Based upon the
standard set of traffic data, it was observed that roughly 9% of the aircraft utilizing WOOLY
currently were GA flights, which would not shift back onto the SWANN or PALEO transitions.
Utilizing a standard fuel price of $2.52 per gallon, a lower-bound yearly savings of
approximately $350,000 was calculated. Applying the relationship between the BADA-based
fuel burn model and the flight simulator fuel burn calculations resulted in the upper-bound
estimated savings of approximately $1,000,000.

E IAD/BWI Departure Interaction (zor 4
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4.1.2 Reliance on Radar Vectors for DCA/IAD Departures
Issue 2

The figures below show historical radar track data for departures from DCA and IAD in both
north and south flows. All aircraft are on radar vectors to join the en route structure. There are
only two RNAYV SIDs published, and of those, only one is currently in use (the BWI TERPZ).
This requires that most departures be radar vectored by controllers for the initial phase of their
departure. This results in increased ATC task complexity and significant variation in flight
tracks. There are existing plans to introduce two new RNAYV departures from DCA (LAZIR and
HAMMI), but no other procedures are proposed.

.1 Reliance on Radar Vectors (1053
et i Issue 2, DCA/IAD Departures

* |AD and DCAdepartures rely onradar
vectars
— Contributes to ATC task complexity
— Results in variable flight paths
Proposed solution
— Optimized PEN departure procedure
overlays to all gates
— lAD-five conceptual SI10s
— DCA - extensions of two 510s currenthy
under development
= HAMMI
= LAZIR
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The PST proposed DCA procedures may need to be amended by the Design and Implementation

Team to separate RNAV SIDs that serve specific departure fixes and directions.

Proposed changes to the HAMMI and LAZIR procedures currently under development are
expected to enhance utility and connectivity with the en route structure. Additionally, the
transition to WOOLY could be retained for prop departures.

Expected benefits
— Reduced ATC task complexity
— Predictable, repeatable flight paths
— Additional exit gates
— Additional route from LDN to HYQ
Considerations/Risks
— Determine need for vertical
profiles/restrictions
— Controller training
— mMeed for staged implementation
— P5K departure routing will reguire
girspace modifications between PCT
and ZDC0Z, 60
— Need for initial environmental review to
determine if procedures gualify for
categorical exclusion
— Controller acceptance of PEN S10s
wersus radar vectors
Flanning for non-participating aircraft

Reliance on Radar Vectors (2073
Issue 2, DCA/IAD Departures
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Historical radar track data are shown with proposed PBN departures (IAD and DCA Departures)
in separate flows. These procedures are intended to reflect the existing radar tracks and as such,
may qualify for Categorical Exclusion as overlays. Note that these conceptual procedures do not
include vertical profiles. A Design and Implementation Team will need to consider whether to
include altitudes/speeds in the procedure in accordance with operational requirements and
aircraft performance.

Reliance on Radar Vectors (303
Issue 2, DCA/IAD Departures

IAD - Morth Flow J,_'I.__‘_F:-H ’
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4.1.3 Southwest Gate Operations, MIT at MOL and GVE
Issue 4

There is some uncertainty on the application of MIT which originates from a communication gap
between facilities (ZDC and PCT), ATCTs, and Traffic Management Units (TMUS). The request
for MIT is not always communicated clearly between positions. Also, controllers suggested that
there can be confusion as to whether the MIT is to be provided between all aircraft over a
particular fix or only between aircraft from a specific airport. Most importantly, there is a need
for the PCT and ZDC TMUs to coordinate and meet with Air Traffic Control System Command
Center (ATCSCC) staff to develop a systematic approach to issuing TMIs (whether MIT or
others), to brief controllers on how to apply these TMIs, and to update relevant Letters of
Agreement (LOAS).

The MIT restrictions shown below are for DCA/IAD/BWI departures due to volume only (no
weather or equipment failure), and include only those issued by ZDC to PCT or by PCT to
IAD/DCA/BWI (pass-back restrictions are filtered out). The graphic on the lower right shows
the impact of this miscommunication. For the sample year, IAD departures were issued mostly
15 MIT while BWI and DCA departures were issued primarily 20 MIT.

One proposed solution is to provide an additional departure gate to the southwest. Proposed
routes will require boundary changes within ZDC.

E MIT at MOL and GVE (1 0f2)

Issue 4, Southwest Gate Operations
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Sector redesign within ZDC will be necessary to ensure route separation between ZDC 02 and
60. The proposed conceptual IAD/BWI/DCA SIDs all use the same extended exit routes into
ZDC airspace. All these southwest en route transitions have connectivity to either a jet route or
an arrival procedure (e.g., the JOINN arrival procedure into Atlanta International Airport. There
are minimal impacts to current city pair routes.

Issue 4, Southwest Gate Operations

’ MIT at MOL and GVE (20f2)

* (Considerations/Risks
— ZDCSectors 02/60 boundary
realignment
— Moimprovement in sector capacity
— FReguires sector re-design
— Transitional separation between PCT
and ZDC

*  Southwest gate connectivity

— PSK-122(2.g., |AH, MSY, TY5)

— JOINM-ME[e.g., ATL)

— GSO- I7S[e.g., MCO, TR, MIA,
KIMUN]
LYH - 137 [e.g., CLT)

Boundary Faskormaent Between JDCNIDCAD
1o sooommcdate new FESE/UCINN S0
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4.1.4 West Gate Operations MIT at LDN and RAMAY
Issue 5

Just as with the situation at MOL and GVE, uncertainty on MIT originates from a
communication gap between facilities (ZDC and PCT), ATCTs, and TMUs. Potential solutions
include the implementation of Automated Information Transfer (which occurred after the start of
this study and has shown improvement though reduced MIT restrictions); however, additional
study will be necessary to confirm. Additionally, ZDC’s proposed Mid-Atlantic Airspace
Redesign Strategy (MARS) is expected to improve the ability for controllers to interact with each
other by reorganizing the positions by market flow, aligning subsequent sectors in the same
operational area. Most important is the need for PCT and ZDC TMUs to coordinate and meet
with ATCSCC staff to develop a systematic approach to issuing TMIs (whether MIT or others)
and to update relevant LOAs and/or Standard Operating Procedures (SOPs) and train controllers.

The resolution proposed for Issue 1, IAD/BW!I Departure Interactions, also addresses this issue
through application of PBN.

MIT at LDN and RAMAY (1072
Issue 5, West Gate Operations
Use of MIT as a Traffic Management Initiztive e \;fﬁp'f b
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Strategy (MARS) Plan {ZD003/05 in same 0,0m 1
arza) -

— Update PCT/ZDC LOA 5 =ama A2

00,000 oCs

— PCTand ZDC TMUs, and ATCSCC should & 20000 -
meet to resolve the isswe 100,000

— Provide additional en route transition to a N .

HWQ [zee I35us 1) 0 W 15 WM Bm M\ TS
W ar-Tre
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Sector redesign within ZDC will be necessary to ensure route separation between ZDC 03

and 05. Proposed IAD/BWI/DCA SIDs all use the same extended routes into ZDC airspace. All
these West Gate en route transitions have connectivity to jet routes. There are minimal impacts to
current city pair routes.

’ MIT at LDN and RAMAY (2472

Issue 5, West Gate Operations

*  Expected benefits
— Reduced coordination requirements
— FReduced ATC task complexity
*  Considerations/Risks
— MARS will require changes in infrastructure
and additional training (z=e Iszue 4)

— ZDCSectors 03/05/42 boundary
realignment [ses issues 1,3,8)

— Transitional separation between PCT and
I
" West gete connectivity
—  HACKS — 1143 [LAS, ORD, DEN]
—  HNM-— J134 [OKC, CVE, LAX]
— HVO- JE[DFW, ABQ, PHX)

| [ e e ——— e T e T T T T )

__‘ R L e i L)
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4.1.5 Departure Level-offs at PALEO for DCA and IAD Departures

Issue 38

This issue is addressed by boundary changes in the ZDC MARS plan.

OCA/IAD departures over PALED must
level-off at FL230
Proposed solution
— Addressed in ZDC MARS plan
— FRealign boundary between ZDC12 and
10, resulting in one point out to dimb
this flow
Expected bensfits
— FReduce the number of point-outs to
ZD}C10
— Improved efficiency
Considerstions/Risks
— Incorporate imto proposed PEN 510s
— Continuity with the New Yvork Airspace
Redesign project

Departure Level-offs at PALEO

Issue 38, DCA/IAD Departures

s

il
Moo mrapeos from IOC
i - Socior 10 fo I0C Sccior 19
i b

ARtsce ( MSL)

4 | Vertica! Track Profte ]

==- Ju il
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4.2 Arrival Issues

The PST review and analysis of arrival procedures in the Washington D.C. Metroplex led to the
conclusion that several opportunities existed for optimizing descent profiles (Issue 32). This
included optimization specific to the arrivals from the West (Issues 21, 22, 24, 32, and 34), as
well as from the South (Issues 29, 30, 31, and 32). The ATC facilities also expressed a need for
additional arrival transitions for existing Standard Terminal Arrivals (STARs) and the need for a
new STAR over the fix MXE for BWI arrivals (Issues 12, 17, and 23). Finally, the airspace
within the PCT BINNS sector was identified as needing expansion (Issue 11). Specifically, the
solution proposals to increase arrival efficiency included the following:

e Maximizing the use of Optimized Profile Descent (OPD)
- Arrivals from the west
= ELDEE/WZZRD
= SHNON
= Westminster (EMI)
- Arrivals from the south
= OJAAY
= BARIN
= RAVNN (south and west arrivals)
e Creating additional en route transitions and new STARs (non-OPD)
- RAVNN (added a transition from the east non-OPD)
- BILIT (added runway transition to DCA Runway 01)
- NEW STAR: MXE to BELAY to BWI
e Segregating flows within the BINNS Sector (HYPER and PRTZL)
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4.2.1 \West Arrivals

Optimization of the arrivals from the West included optimization of the ELDEE arrivals to DCA,
the SHNON and ROY L arrivals to IAD, and the Westminster (EMI) arrivals to BWI.

4.21.1 DCA ELDEE Arrivals
Issues 21, 22, 32 and 34

This issue is caused by pilot confusion on “expect to cross at” altitude at DOCCS and DRUZZ
(both at 15,000 feet) and can result in unexpected descent to 12,000 feet (in conflict with
westbound departures) even though there are additional 15,000 feet restrictions at REVUE and
MORTY. The STAR is currently undergoing review by AVN for modifications to ensure
altitude compliance. The ELDEE RNAV is essentially an overlay of the conventional WZZRD
Arrival. There are occasions when aircraft file for the WIZZRD even though they are RNAV
equipped. The PCT scratch pad information included in the data tag does not indicate what
procedure the aircraft is on, once ZDC has issued a “direct to” a fix instruction.

ZDC and PCT agreed to attempt to segregate the flows from the northwest and install OPD
procedures to all three major airports. The graphic below depicts proposed modifications to the
ELDEE STAR with OPD components and historical flight track data to DCA. The route over
BUCKO is segregated from IAD flows, shifting the lateral track west of AML. The proposed
IAD procedures are now located north of the ELDEE STAR.

E DCA ELDEE Arrivals (1072

Issues 21, 22, 32, and 34
DCAELDEE4STAR 9/23/10

Use of “expect to cross at” altitude at DOCCS :
and DRUZZ have resulted in early descents - e
ATC uncertainty as to whether the aircraftis —
on the RMAW ELDEE or the similar non-RHAY X
WZZRD (lack of data tag information in certain —=lilig, T
C35es) LEVEL R
Proposed solutions o - e
— & new ELDEE coded with 15,000 feat restrictions DESCENDING —_
(publicaition dabe 11/15/3010]
- Expadite sdditanal imarovements schaduksd far
Nowember 202
—  Optimize verticl profile {propased)

—  Adsgt ELDEE in DDC HOST Computer System (HI5] Fmpmea ECGEE RIAV SR

mgm Prafarastin] Arre Sogte P6E) BKW, HWO, and
Expected bensfits BUCKD Transitions "ra- - —_
—  Clarity on transitions] aftiudes BUCKD = S
—  Reduoed ATC teak compledity e
—  Incresssd effidency s
—  Proosdural jaitibude| sspuration from soutimest — - el
W DyiDeCe mirrivals -
P H =
Considerations/Risks wea a

= Mead for anyironmantsl sssaccmant (e Gatween
CRLEZ aind AL below 10,000]

—  Mar-perticipating sircraft

—  Further aptimization of aftifude de=finition e

—  Cantroller training BK'L"'.I'
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The arrival procedures were where the majority of the estimated benefits were expected.

Utilizing the DCA ELDEE arrivals to demonstrate the process of determining the annual fuel
savings on a given procedure, the operational counts associated with the proposed transitions
were queried from the FAA’s ETMS flight messages. The baseline fuel burn estimates were
determined by multiplying the length and altitudes associated with level-offs during current
operations, and summing across all identified level-offs. The vertical profiles of the proposed
routes/procedures were initially produced using MFAST and validated with subject matter

expertise. The fuel burn savings associated with the new routes/procedures were then multiplied

by the number of operations expected.

Fuel burn savings associated with reduced track length were also calculated and summed across

the expected number of flights. In addition, the fuel burn savings associated the remaining

aircraft not covered by the model (B73X-series, A319/A320, and RJs) were estimated by taking

the average fuel savings across all modeled aircraft types and applying that gallons per flight
savings to the un-modeled aircraft count.

Using this methodology, it was estimated that the proposed conceptual DCA ELDEE arrival
would save $745,000 to $2,235,000 annually.

@ DCA ELDEE Arrivals (20f2)

issues 21, 22, 32, and 34

= Estimating benefits with BADA-based model

— Proposed ELDEE {BUCKD) potentially saves per flight: Yearly Operations filed on ELDEE STAR
*  3U5 gaillons of fusl Dunn far AS20/ETINS AZT0fETING Rls
» 2.4 maiions of fusl burn for Rls 15455
—  Proposed ELDEE (HVD & BHW] potentially save per flight: j

© 9.5 malkons of fuel bunn far A S0/ ETINS
* 3.1 gaiions of fusl bunn for RIS
—  Current ELDEE is utifized by 48,992 ops per y=ar {41 414
cowered by modeled aircraft)
—  Multiplying the fuel savings per flight by the number of
ops per year on each transition to annualize the savings Comparative Track Length on ELDEE STAR (nm)
- Aponoe. S5065,000 in sevings fram anly the AZZ0/EFENS and faneline  Fropased  [efference
Reiarel lets (Rls)
*  Approw. 175,000 of thase fuel burn swvings assocated with
resduced rack destainoe
— Additionally. to estimate savings for the remaining 7578
aircraft not covered by the modeling, an average range of

fuel saving is applied
*  Approd. $135,000 in swiings for the other sincraft types

* Estimatedflight simulation maximum fuel benefit

e _
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4.2.1.2 1AD SHNON and ROYIL Arrivals

Issues 21, 22, 24, 32 and 34

PCT requested modifications to the SHNON and ROYIL STARs from the west. PCT and ZDC
agreed the route from the northwest over MGW could be segregated from the DCA and BWI

flows to incorporate OPD components.

’ IAD SHNON and ROYIL Arrivals

Issues 21, 22, 24, 32, and 34

IAD SHNON STAR 9/23/10

*  Differingflight pathsduringturnto
downwind between SHNOMN RNAV and
ROYIL non-RMNAW arrivals to |AD

*  Potential solutions

— Muove ELISN resulting in 45 degree turn
[remove 20 degree turn)

— ZDC will chanze where these flights
enter PCT (spiit |AD and DCA on north
zide)

— Separate the SHNOM into two separate

rocedures [one from southwest, one
rom northiwest)

— Create OPD on both procedures
*  Expected bensefits
— FReduce ATC task complexity
— Increased efficiency
— FRepesatable, predictable path
*  Considerstions/Risks
— Disposition of non-participating aircraft
— Further optimization of ahitude
definition
— Controller training




42.1.3 BWI Westminster Arrivals
Issues 16, 32, 34 and 35

The EMI5 STAR to BW1 is currently a conventional STAR. ZDC and PCT agreed the STAR
would benefit from OPD components.

BWI Westminster Arrivals
issues 16, 32, 34, and 35

*  The conventionasl Westminster [EMI)STAR ) BWI EMISTAR 9/23/10
needs transitions closerto the airport -~
*  let aircraft leveloff 2t BUBBI &t 15,000
feet, and then at 11,000 feet over RUANE
*  Potential solutions
— Define STAR to near runway bazed on LEWVEL
nt proced nd tto
Bhuy o SR DESCENDING
— Define altitudes on Rumway 33L
transition at 5,000 feet abeam to the

airport
— Define altitudes on Rumway 10 AR Proposed EMIOPD STAR

transition at 4,000 feet to COLUM = k- i -
— Develop BWI OPD in ZDC15 \-\ L. in
*  Expected bensfits e -"-:: i 8 .
—  Reduoe ATC task complexity Mow e
— Increased efficizncy F -
*  Considerstions/Risks
— Non-participating aircraft
—  Further optimization of altitude
definition
— Controller training e




4.2.2 D.C. Metroplex Southern Arrivals

Depicted below are historical arrival tracks for BWI, DCA and IAD airports with the four sectors
that would be affected by the proposed OPDs. The optimization of Southern Arrivals in the
Washington D.C. Metroplex was considered the most complex proposal made by the PST. This
is due to the modification of several flows along with changes to several sectors within ZDC.
However, these proposed modifications were also felt to be some of the most beneficial to the
overall operation. The proposed solutions impact the OJAAY arrivals to DCA, the BARIN
arrivals to IAD, and the RAVNN arrivals to BWI.

> .| D.C.Metroplex Southern Arrivals
s

Background Informatian

Seversl potential stratification

adjustments between ZOL16 and ZDL20 ZDC14
were anzlyzedto liminate /reduce ZDC16
level-offs for D.C. Metroplexarrivels 7DCI0

After analysis and discussions withZDC,
it was determined that further
sectorization adjustments involving
Z0C16, ZDC20, ZDC14 & Z0C12 would
be necessary to sccommaodsate OPDsto
1AD, DCA and BWI

*  IDC zgreed to address redesign of thes
sectorsin the design and
implementstion process to integrate
with the proposed RNAV 5TARS with
OPD components to DCA, [AD, and BWI

BWI ---
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4221 DCAOJAAY Arrivals
Issues 30, 32, and 33

Top right graphic depicts historical radar tracks showing aircraft being forced down early to
avoid ZDC16 airspace. Number of level-offs occur due to airspace configuration. Bottom
graphic depicts notional proposed OPD RNAV STAR with multiple en route transitions.
Proposed RNAYV STAR shortens the current filed route for most aircraft. Airspace redesign
within ZDC would be necessary to implement this OPD procedure.

DCA OJAAY Arrivals (1o 2)
Issue 30, 32, 33 OJAAY Arrival Level-aff
DCAOJARY
DCAQIARY] level-offs dueto airspace or ZDC16 AOA FL2ED STAR
procedure design 9/23/10

— 27,000, 22,000, and 10,000 feet

Proposed solutions ; “1%1_
-  Create JFD
—  Resectorization of ZDCLE, ZDC20, LEVEL
ZDEL4andzbelz DESCENDING

Expected bensfits
— Balance s=ctor task complexity
— Increased efficiency
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The graphic below depicts possible airspace transfer between James River and Mount Vernon

areas in PCT to possibly alleviate the level-off at 10,000 feet at OJAAY.

B DCA OJAAY Arrivals (20f2)

Issue 30, 32, 33 OJAAY Arrival Level-off

Considerations/Risks
— Re-sectorize to accommodate optimized
procedures and current traffic flows
* I
. IDC1s
*  IDCie
* IDCD
— Minimize or eliminate level-offs
— IfzDC1s floor is raised, ZDC20 would
waork additional PHL/EWR/LGA traffic,
adding more coordination and
ComMMunIcation 1AD

— Possible reaslignment of sirspace from
PCTJames River to MountVernon
areas to allow mare efficient
DCA/ADW descants
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4222

IAD BARIN Arrivals

Issues 29, 31, and 32

Associated OPD altitudes are included in the detailed packages. This proposal has a high level of
complexity due to the interactions between multiple OPD procedures.

' |ADBARIMNI crestes = leveloffs st
— 27,000, 22,000, and 10,000 feet
*  Potential solutions
— Design OPDSTAR to eliminate/reducs
levekoffs
*  Expected bensefits
—  Reduced ATC task complexity
— Increased efficiency
— Fepeatable, predictable path
*  Considerstions/Risks
— High level of complexity
— Non-participating aircraft
— Further optimization of altitude
definition
— Controller training

’ IAD BARIN Arrivals

Issue 29, 31, 32 BARIN Arrival Level-off

IAD BARIN STAR 9/23/10

o T
ST

LEWEL
DESCEMDING
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4223
Issue 12

The PST optimized the descent profiles to BWI, which resulted in the fuel burn savings

BWI RAVNN Arrivals

quantified in the graphic below. In addition, PCT requested an additional transition over BILIT
to NAVEY for task complexity associated with the BWI RAVNN3 STAR. The graphic below
depicts historical flight tracks and the proposed BILIT transition in green.

*  ATC task complexityissue associsted with
BYWI RAVMM3 5TAR due to lackof
transition over BILIT to NAVEY

*  Paotential solution

— Add new transitions from Z1ZZ1 to BILIT
to MAWVEY at 5,000 feet
— Add en route transitions to the RAWVNN
STAR [HWQ, BKW, 50, RDU, and T¥I}
*  Expected benefit
— Predictable path from BILIT to NAVEY
— Additional arrival transitions from the
south and the west
*  Considerations/Risks
— Disposition of non-participating aircraft

BWI RAVNN Arrivals

lssue 12, Additional RAVNN En Route Transition

e
e e

LEVEL
DESCENDING

BWIRAVMNM STAR 9/23/10 -
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4.2.3 Additional Transitions and New (non-OPD) STARs

The PST proposed additional transitions for the RAVNN and BILIT STARs, as well as a new
STAR routing aircraft from MXE to BELAY to BWI. The RAVNN STAR modification was
discussed in Section 4.2.2.3.

4.23.1 DCABILIT Arrivals

Issue 23

PCT requested an additional transition to the BILIT STAR from EDDGY to Runway 01 that
would reduce current radar vectoring. The graphic below depicts the proposed route.

=) DCABILIT Arrivals

|

s i Issue 23, Additional BILIT Runway Transitian

Lack of a DCA Runway 01 transition

on the BILIT 5TAR

Potential salution

— Develop an additional transition an
BILIT STAR from EDDGY for Runway
01

Expected benefits

—  Reduce ATC task complesity

— Repeatable, predictable path

Considerstions/Risks
— Dispasition of non-participating
aircraft
— Z0C unable to implement an
optimized wertical profile due to
atharcurrent traffic flows
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4.2.3.2 BW!I Arrivals over MXE
Issues 17 and 47

This proposal provides a new PBN arrival to replace routine use of radar vectors/direct-to
clearances for arrivals to BWI via MXE (Issue 17). Issue 47 is also addressed since it calls for
decreased reliance on ground-based NAVAIDS. Coordination with ZNY/PHL will need to be
done prior to implementation of this procedure.

Issues 17 and 47

E BW!I Arrivals Over MIXE

*  BWI arrivals over MXE are vectored /
*  Paotential solution e
— Develop RMAY STAR from MXE to TROYZ X .
to BEL&Y F; —
*  Expected benefits .-.,.. y
— Reduce ATE task complexity = d
—  Increased efficiency - 7l
— FRepeatable, predictable path i = = N
*  Considerstions/Risks
— Disposition of non-participating aircraft =
— OPD not investizated due to potential &
interactions with ZNY airspace plan
— Potential for en rowte transition from
oo




4.2.4 1AD BINNS Arrival
Issue 11

The graphics in the figure below depict historical flight data for both current and proposed
sectorization. If the airspace modification were available on the sample day (6/17/2010), 77
flights could have moved to the alternate STAR.

B IAD BINNS Arrivals

Issue 11

ZMY/M30 into PCT BINNS sector with no
speed or altitude restrictions specified in
procedures
* Potential solution
— Redesign BINNS sector to the west by
acquiring additional airspace from
ZD{C0E, between 7,000 feet and 14,000
fieet
— Two parallel routes (one through new o e e s
girspace| to provide 3 more manageable
feed for IAD arrivals - N
— (Consistent crossing altitude from ZNY
*  Expected benefit
— Segregated flows through the expanded
sector A
— Provides ability to offload between the =1
two routes
* (Considerations/Risks
— Reqguires coordination with ZNyY
— STaRredesignof PRTZLand LEGED f
— High level of complexity

T
*  Multiple flows of |AD arrivals from .';‘L—FIEGG
A PRTZL s

L

L B




4.3 En Route Issues

Several issued identified by the PST involved operation in en route airspace. This includes the

potential for optimizing jet routes, reducing en route sector complexity through redesign, and the

provision of additional en route transitions on RNAV STARs. The list below captures the
primary issues addressed by the PST.

ot En Route Issues List

i i

* STAR from ZDC to TEB, MMU, CDW (Issue 51)
* HGR operations (lssue 53)

* ZDCO4 Redesign (Issue 54)

* ZDCO3 Complexity (Issue 37)

* Volumein ZDC31 and ZDCGO (Issue 49)

* Flows Over SBY..WIBID..CHS (Issue 52)

* 6 Alternative/Waypoint to Accommodate D.C. Metroplex
Departures (Issues 42 and 55)

* (Q-Route to Replace J149 between RAMAY and HACKS (lssues
42 and 56)

* HYPER, LEGGO, PRTZL RNAV Procedures (Issue 25)
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431 STAR from ZDC to TEB, MMU, CDW

Issue 31

The proposed route could be a conventional STAR, since only 71% of the flights on the

proposed route are RNAV equipped. Coordination with ZNY/N90/PHL would be required prior
to implementation of this procedure.

STAR from ZDC to TEB, MMU, CDW

Lack of a prop route from PCT airspace to TEB,
CDWY, MU
— Current routing
PHTOZ3R. V433, DOO0ZSR. V3. .5R)
Proposed solutions
— Create T-route below FLLED
— STAR [conventional) to TEE, MMU, COW
Expected benefits
— predictable flight path
— FReduced ATC task comiplexity
Considerations/Risks
— FRequires cpordination with PHL TRACON and
ZNY
— 71 percent of aircraft along route were RMAW
equipped*

Issue 31

* B oo mevaalia o TEE, IR, e AL R e e o 2000 PUTOESE WSS DOCOXN. VL B
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4.3.2 HGR Terminal Operations
Issue 53

Initial screening performed by the PST shows that radar coverage should be adequate for PCT to
assume the HGR terminal functions. PCT should be able to assume the HGR terminal functions
without any degradation in service.

E HGR Terminal Operations

Issue 53

*  IDC06 working HGR approach control and
high altitude operstions
* Potential solution

. 4§ flights within 206, 7,000 feet and below
— PCT provides approach control

operations
— apply terminal separation standards 0005 7,000 feet and below]
*  Expected benefits P e e
— Terminal functions ina terminal facility -':*-'-?_.__ _ﬁfa‘:’g /
— Enable an en route sector to focus on =X . b *\
high altitude operations 1

* (Considerations/Risks
— FRadar coverage expected to be \
adequate as PCT will use the same
radars as ZDG
— PCT equipment and staffing
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The preferred option for ZDC is to relinquish 8,000 feet and below to PCT for HGR approach
functions. Analysis was done for PCT acquiring airspace from the surface to altitudes between
8,000 feet and 11,000 feet.

HGR Terminal Operations

Issue 53

5§ fhghts wathin ZDC0S, 8,000 feet and below §7 flights wathin ZD00S, 3,000 fzet and below

g Ly = o= — . --|_.
! == | 3 ._.--._:-:. 4
| - | - :?_'!-J.."
B e s |
Bl ; i
| i |

71 fiizhts within ZDCOS, 10,000 feet and betow 72 fhghts wathin ZDC0S, 11,000 feetand below




4.3.3 ZDC Sector 04 Redesign
Issue 54

Redesign of ZDC04/06 will be enabled if HGR terminal functions are moved to PCT. This
sector re-stratification will balance sector loading.

’ ZDC Sector 04 Redesign

Issue 54

Z0C04 would require sirspace redesign if
PLT acquires HGR terminal functions (see
lssue 53
Patentizl solution
— ZDCD4 acguires the floor altitudes from
ZD{0E (primarily 15 traffic)
» Case A:From FL270 to FL290
» Case B:From FL270 to FL3Z0

Ecaceca
27k 1k
=
27k e A2k




Moving the shelf of airspace from ZDC04 to ZDCO06 improves the task complexity balance of
the two sectors, with transfer of FL270 to FL320 (Case B) to ZDCO06 as the preferred alternative.
The graphs below depict hourly sector loading based on 6/17/10 traffic. Case B reduces ZDC04
traffic during the peak (2100 GMT) from approximately 80 to 65 aircraft per hour, and only
increases ZDCO06 traffic from 40 to 54 aircraft during the same time period.

ZDCSector 04 Redesign
Iss5ue 54
004 Hourly Sextor Load
Expected benefit :

— Improved task complexity balance g: o \ ) - _|
between sectors Y - - B
Considerations/Risks - \
— (Contingent upon PCT acguiring the HGR 2= \
t=rminal airspace =

— PCTeguipmentandstaffing 0202|292 S8R5 diiafRISZAERd

M

Lmrver Caem A Caen B

ZDCO6 Mourly Sector Load

-

-

-] P

£= A —

im . - :

H &

= v

N/ '
!!fﬂ_!!E‘!EE!'EE!’.“."'” - EREE

ey
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4.3.4 ZDC Sector 03 Complexity

Issue 37

ZDCO03 is a complex sector that blends Metroplex westbound departures and also handles north

and southbound overflights. ZDC wanted to look at alternative sectorization to help balance the

task complexity in this sector. Adjacent sectors ZDCO01 and ZDCO05 were analyzed to see the
impact of re-sectorization to reduce the task complexity in ZDC03. The proposed solution is to
re-stratify the floor of ZDCO03 from FL250 to FL280. ZDCO01 would absorb this airspace. In

order to balance the impact on ZDCO01, the lateral boundary between ZDCO01 and ZDCO05 would

be adjusted to take airspace from ZDCO01 above Clarksburg approach control and transfer it to
ZDCO05. Transitional separation between ZDC and PCT should be addressed in their

SOPs/LOAs.

e |
el

D.C.

Complexityin ZDCO3 due to blending of

Proposed solution

Expected benefit

Considerations/Risks

ZDCSector 03 Complexity (1072

Issue 37

Curr=nt Sectorization

Metroplex departure traffic

Re-stratify ZDo03
= Change floor from FL250 to FL280

» IDC0] absarbs this sirspace

Change lateral boundaries of ZDO0D1 and
ZD{05 over Clarksburg approach

Transitional separation betwesn PCT

and ZDC

Balance in sector task complesity

Reduces point-outs from ZDOOS to

ZDC01 on |AD departures

Spectrum anahysis

TOO03
- |
]
IDO0s
Proposed Sectorization
1
13
|
=5 |
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An analysis of hourly sector counts for the three affected sectors was conducted. The proposed
sectorization did not have a large impact on these counts. The ZDCO01 hourly counts remain
below 30 flights. With the new sectorization at the peak hour (2100 GMT), ZDCO03 hourly
counts drop from 61 to 56, while the ZDCO05 hourly counts increase from 54 to 58.

E ZDC Sector 03 Complexity (20f2)

Issue 37

*  Baseline analysis

ZDC03 Hourly Sector Load

— Compare sector load of current and
proposed sectorization 5

— analysis includes the current and re- H
stratified sectors T

= IDC01 z

= IDCD3

« IDCO5

ZDO01 Hourly Sector Load ZDC0S Hourly Sector Load
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4.35 Volume in ZDC Sectors 31 and 60

Issue 49

ZDC31 is combined with ZDC60 a majority of the time. One potential solution is for PCT and

ZDC60 to absorb ZDC31 airspace. ROA approach would assume ZDC31 airspace outside of the

PCT boundary.

Volumein ZDC Sectors 31 and 60 (1073
Issue 49

Lows traffic demand inZ0L31
Patential solution
— Stratify airspace by delegating ZDC31
girspace to PCT James River area [IRV]
and ZDCs0

— FRoanoke approach (ROA) to absorb the
airspace from ZDC31 sowth and outside
of PCT's current boundariss

Expected benefits

— Maore efficient use of airspace

— Extended application of terminal
separation below 13,000 feet
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ZDC proposes to have ROA/LYH approach absorb ZDC31 airspace outside of PCT’s boundary

at 13,000 feet and below. The area highlighted in red in the graphic below is the proposed
airspace transfer from ZDC31 to PCT and ZDC60. Fifty mile range rings in the graphic show

that the radar coverage should be sufficient.

- * A

Considerzstions/Risks
—  Ability of ROA to absorb airspace and
create additional position
= Radar coverage
= Fadility eguipment
= staffing
— Spectrum analysis
— ARTSZE limitations [lack of multi-sensor
capa bility)

.| Volumein ZDC Sectors 31 and 60 (2073

Issue 49
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Different stratification cases were analyzed. Case C is the preferred alternative by ZDC. In this
case, PCT would acquire 13,000 feet and below from ZDC31 and ZDC60 would absorb ZDC31
airspace from 14,000 feet to FL200. With the new sectorization at the peak hour (1900 GMT),

the JRV hourly count would go from 60 to 70 aircraft, while the ZDC60 hourly count would

increase from 40 to 50.

Volumein ZDC Secto

Bazeline analysis

— Compare current sectorization in terms of
sector load

— Analysisincludesthe current =nd re-
stratified Z0C60, ZDC31 and PCT James
Rivar [JRV) Arzz

— Stratify airspace to ascertain optimal floor

rs 31 and 60 (073

Issue 49

TRV Moy Sector Load

of ZDCED
T Mh g
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4.3.6 Flowsover SBY, WIBID, CHS

Issues 48 and 52

Currently, traffic from SBY to CHS encroaches on ZDC38 and TY| traffic. ZDC proposes to
have traffic routed via a Q-route to move traffic out of ZDC38 into ZDC35. Because this issue
proposes a Q-route which reduces reliance on the conventional jet route, Issue 48 is also
indirectly addressed.

Issues 48 and 52

’ Flows Over SBY, WIBID, CHS

* D.C. Metroplex Arrivals conflict with
SBY-TYI-CHS overflights at Top of
Descent point [TOD) within ZDC28

*  Proposed solution

— Create Q-route from SBY to WIBID to
CHS
*  Expected benefits ]
— Moves confliction south of TOD for *(CHS
D0.C. Metroplex Arrivals

— Predictable flightpath
— Reduced ATC task complexity
— Traffic moved out of ZDC3E
— Shaorter routs than filed over |50
*  Considerations/Risks
— 98 percent of aircrafton this route
are RMAV equipped
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4.3.7 J6 Alternative Route
Issues 40, 42 and 55

This ZDC proposal will allow J6 en route operations to diverge earlier from D.C. Metroplex
departures filed over HNN and HACKS. This should provide for an improved climb for
Metroplex departures on these routes. The proposed design does increase the distance flown
between MRB and HVQ by 2.6 miles. However, the PST believes that the advantage provided
to Metroplex departures will overshadow any additional fuel required by en route operations
along J6. Issues 40 (impact of departure level-offs) and 42 (reduce reliance on conventional jet
routes and airways) are also addressed by this proposed solution.

J6 Alternative Route
Issues 40, 42, and 55

* Cappingofwestbound D.C. Metroplex F.
departures in orderto accommodate 16
*  Proposed solution
— Reroute §5 to accommodate DLC. //“’
Metroplex departure dimbs o
— Create O-rowte between MRE and e .{/ -
HYQ ____:.__;;-....- K
*  Expected bensfit e =y Proposed
—  Better cimb profiles for mast _._.L-.'="""; el Bzundary
i i ‘ repased 15 Changz=
westbound Metroplex departures - Realisnment e —
* (Considerations/Risks
— Requires change to boundary of ZDC
03/05 "
— Mileage increase on J5 of 2.6 NM 15 SW Bownd -~
— Wil reguire additional validation of S -~
benefit /_,s' =
— Ruleraking action required j - : B e
*  Baseline analysis “l-:{:;,.::'.‘-/ %
— &5 percent of aircraft on this segment e Proposed
of 15 are RMAV egquipped /’,‘:ﬂ / Ecundary
— Qualitative asseszment by ZDC Froposed IS Thangs
Realisnment ulnr




4.3.8 RAMAY-HACKS Q-Route
Issues 42 and 56

This ZDC proposal would shorten J149 between RAMAY and HACKS by 1.7 NM.
Additionally, the divergence from J134 and J6 would be improved. Divergence between the
proposed J6 Q-route alternative (Issue #55) and this proposed Q-route would increase as well.
Issue 42 (reduce reliance on conventional jet routes and airways) is also addressed by this
proposed solution. Ninety-nine percent of the aircraft that filed on J149 between RAMAY and
HACKS in June 2010 were RNAV-capable. This percentage was determined by counting the
flights that filed J149 and either GEFFS, GINYA, AML, RAMAY, EYTEE, HACKS for June
2010, and then counting those with AC_TYPE E,F,G,R,J,K,L, or Q as RNAV-capable.

=

Distance between RAMAY and
HACKS on 1149

Proposed solution

— Create Q-route to shorten
the distance betwesn

RAMAY-HACKS Q-Route

Issues 42 and 56

RAMAY and HACKS
Expected benefits

and ¥
* Considerations/Risks

— Route shortensd by 1.7 MM
— Better divergence from 1134

Proposed
O-route
L]

HACKS e

+
Existing /143

RANMAY

= Rulz making action
= g0 percent of aircraft on this
route are RMAW capable
Bazeline analysis

— FRadar data for September
23, 2010
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439 HYPER, LEFFO and PRTZL Arrivals
Issue 25

IAD arrivals from the north and northeast are often not assigned the available RNAV STARs

even though they are capable of flying them. This is most likely due to lack of adaptation in the

ZNY Host Computer System (HCS) of these RNAV STARs as preferential arrival routes

(PARs). Additionally, the FAA’s User Request and Evaluation Tool does not currently prioritize

the RNAV STARs as the preferred routing.

HYPER, LEGGO, and PRTZL Arrivals

Issue 25

PCT uncertaintyas to whether |AD arrivals
from the north and northeast are assigned
the HYPER, LEGGO, and PRTZL [RMNAW) J
procedures or a comventional procedure at i

handoff ir 3
— Many RMav-capable gircraftare
delivered by ZNY on the conventional A -

procedures Y
*  Proposed solution LY f ez
— Ensure adaptation favors application of

RMAY STARS i -~
— Ensure User Reqguest and Evaluation Tool . Z

[URET}) at ZEW and ZMY favors H" e
application of RNAY STARs
— Seeiszue #11 [BINNS sector]
Expected benefits
— Removal of uncertainty in route
assignment
— Advantages aszociated with RWAY routss
ower conventional procedures
Considerations/Risks
— Controller training
— shift in traffic volume
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4.4 Terminal Issues

For the terminal area, the PST again found that the lack of PBN/RNAYV procedures resulted in
additional ATC/pilot task complexity and reduced efficiency. The design of Class B airspace
also resulted in arriving aircraft entering, exiting, and then reentering the designated airspace.
PCT is currently examining the redefinition of Class B airspace, so no specific recommendations
were made by the PST in this area. However, the PST noted that additional PBN procedures
were needed to support satellite airport operations and PBN routes could be implemented to
enhance efficiency. Additionally, the military indicated an interest in developing PBN
procedures for Andrews Air Force Base (ADW).
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4.4.1 Class B Excursions
Issues 8 and 33

Currently, PCT Class B airspace is not adequate to contain all arrivals to BWI, DCA and IAD.
However, all Visual Flight Rules aircraft within the Special Flight Rules Area (SFRA) must have
an operational transponder, maintain radio communications and have acquired an ATC clearance
into and out of the SFRA, which may mitigate some of the risks associated with Class B
excursions. The data shown below on Class B excursions comes from the FAA’s Performance
Data Analysis and Reporting System (PDARS) Class B Safety Report.

Issues 8 and 33

a Class B Excursions

*  BWI arrivals exit Class B airspace on final
to Runway 10
* |AD arrivals exit Class B airspace onbase
and final to Runways 01/19 L/C/R
*  Baszline analysis
— FRadar tracks
— &J5 Class B safety report for September
23, 2010
*  Potential solution

LD RWY 130 Arrivals Exiting Class B Alrsnads

— PRe-zvaluate Class Bto contain arrivals

—  ATCclearance considerations AJS Class B Safety Repor: Summary Armvals
{hk Heve Dor an Daplanaton gf o Frpor £
*  Expected benefits ——
— Enhanced operational safety Rttty | Bmior oot
- - i Ll
* Considerations/Risks =
— Operational reguirements due to the | Joata . |
SFR& may mitigate the risk of Clasz B DR ace  Teatiesl o Tewd el aven
cartainment [ELT Hsrursian Usrsian [omurson Amiesh |
- - Mgk gkt sy Rkt sy | |
) m [ TR o |
A 14 1 LR 1RmE LH1 Lam
[ | wr il LB = 18971 o L
[ tonad | Tl LarH BT iz | eam |
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4.4.2 PBN Procedures for Satellites
Issue 14

Adding PBN procedures to satellite airports will enable the segregation of flows between them
and the major airports. Additionally, PBN approach procedures will provide improved access
without requiring additional infrastructure. A baseline analysis for this proposal was not possible
due to insufficient radar track data and lack of procedures published specifically for the airports
being evaluated. The procedure proposed for FDK is intended to be a public procedure (rather
than Special Aircraft and Aircrew Authorization Required [SAAARY]) which requires changes in
current criteria.

> ] PBN Procedures for Satellites

e |
el

Issue 14

* LackofPBN procedures at airportssuch -
=sW32, VKX, FOK, OGS, HEF, 1¥0, Waa, HD ™ L
ADW, FME, 2WS, MTM, GAl and DWW Mo/

*  I¥Oand FDK departures interect with 1AD P Aoy FOE ™
departures [ oy

*  Proposed solutions would include the
design and optimization of satellite

— RMAY 5|05
— RMAW arrivals
— RNAW/GPS approaches to most rumways
— PCT considers departure procedures for
airports within FRZ a priority .
*  Expected benefits i
— Improved acoess Fi
— Segregation from BWI/DOASIAD """'“""":'//
procedures ™ o Ot T

*  Considerzstions/Risks # '

— PBNcapability of GA fleet . )

— Environmental assessment ; —— .

— staffing satellite positions at PCT L - :;ﬁ e
Joourtssy AOP

HHH
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4.4.3 BWI RNP Approach Procedures
Issue 18

Industry is participating in the development of PBN approaches for BWI airport. Several
concepts have been proposed, but there is a need to form an Industry/FAA working group to
explore the potential of PBN approaches at BWI in detail. This should be a task for the Design
and Implementation Team. Two conceptual examples of PBN approaches for BW1 are shown
below.

BWIRNP Approach Procedures

Issue 18

Conceptual BNP Runway 10

* BWIldoesnotuse RNPapproach
procedures Flees]
* Potentizal solution

—  Build 8w conceptual RMP approach
procedures for Rumways 33L and 10 that
mimic existing visual approaches

— Design and Implementation Team
should partner with 8w lead carriers to
develop and refine RNP approaches at
BWI to mimic RMAY visual overlays

*  Expected bensfit Conceptual RNP Runway 331

— Lewverages NextEen capabilities
— Predictable, repeatable flight path to —
the rurway =
*  Considerstions/Risks baicoah 7y,
— Disposition of non-participating aircraft
— Controller training == TR




4.4.4 Satellite Traffic in the SFRA
Issue 19

The provision of waypoints within and adjacent to the SFRA will assist pilots in avoiding
restricted airspace and navigating the complex Class B and SFRA areas.

’ Satellite Traffic in the SFRA

Issue 19

*  Satellite airport traffic fromwithin the
SFRA needsto be tracked by PCT
— Airports within FRZ: 08, VKN, W32,
ADW, WO, DAA
— tazk complexity due to GA
reqguirement to report landing time

*  Proposed Solutions
— 14 new VFRwaypoints [currenthy in
planning by PCT)
—  Allows users tofile VFR flight plans
*  Expected benefits
— Improved ability for vFR flights to
navigate bensath the complex Clazss B
and SFR& airspacs
— Reduced need for coordination/tazk
complexity
* (Considerstions/Risks

— PBNcapability of G& VFR flest 'v=%m'r:|\:|'1::uz£'r.'e'\.-'p:'u'.:ewcusaz"s:zoe
{imege courtesy  of Lou Ridiey, PCT|




445 V93 Tower En Route Clearance
Issues 27 and 42

This proposed T-route would primarily benefit controllers by eliminating the need to manually
clear aircraft assigned to this segment of V93 to the preferred routing.

> ] V93 Tower En Route Clearance
— Issues 27 and 42

* Aircraft filedon V83 are re-routed via
LRP..MTM..LOUIE ..PXT since it is more direct and

| Proposed

avoids overflightof the BWI radarsite
*  Potentizl solution o m—— ..II. T-route

111.1 am

— Create T-route for preferred routing
= &2 aircraft flew W93 ower LRP to PXTin Juns
2010
= 94 percent of gircraft using VA3 are RNAY
equipped
— Maximum authorized altitude would be 14,000
fest
* Muore than 80 percent flew below 14,000 fest
in June 2013
*  Expected benefits
— Reduced ATC task comiplexity
— FReduced mileage versus filed route (16 NM)|

*  Considerstions/Risks

—  Only for traffic flying at or below 14,000 fest
[ZDC owns 15,000 feet and above)




446 ADW SIDs/STARs
Issues 36 and 50

ZDC requested an independent ADW STAR from the RIC/FAK area. The graphic below depicts
historical flight data and the proposed routing over RIC. The dashed line could be a separate
procedure assigned by ATC to join the STAR at WP360 when the restricted area is inactive or in
use below 10,000 feet.

by ADW SIDs/STARs

S Issues 36 and 50

Lack of inde pendent ADW 510s and 5TARs

Proposed solutions A

— Create RMAVY 51Ds/5TARs to decouple
from DCA procedures

* ‘With minor modifications a ’
conwventional pracedure could be
developed )
Estimated benefits
— Dedicated arrival route Q}
— Potential de-confliction from DCA

arrival procedures

Considerzstions/Risks
—  Levelof RMAY capability of military flest
— Poszible realignment of airspace from ;17
PCT James River to Mount Vernon areas
to allow more efficient DoAJADW
descents
— Controller training
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5

Issues Identified, But Not Analyzed

The PST was presented with several issues that could not necessarily be addressed by PBN
solutions or within the timeframe of the expected effort. These issues are listed below and will be
forwarded to the Design and Implementation Team for future consideration.

Altitudes designed to accommaodate IAD triple, simultaneous ILS approaches do not
allow turns to intercept inside of the intermediate fix (Issue 9 - currently under study by
PCT)

Impact of required Minimum Vectoring Altitude (MVA) changes (Issue 15)

- Due to recent changes in criteria, MVVAs are being updated across the National
Airspace System (NAS)

- These changes will primarily impact approach and missed approach procedures, but
the Design and Implementation Team will need to be aware of them especially in
cases where runway transitions are included in the PBN procedures

Development of Instrument Flight Rules (IFR) helicopter routes within PCT (Issue 28)

- Lack of specifics and limited time prevented the PST from specifically considering
IFR helicopter routes

- Given the state of PBN criteria for helicopters, and the level of support, the Design
and Implementation Team may want to consider the development of such routes

Procedures that are PBN compatible — without requiring SAAAR e.g., use of Radius-to-
Fix legs on a STAR (Issues 39 and 44)

- Establishment or modification of existing criteria was not considered to be an issue
for which the PST could propose a mitigation

Make use of Navigation Reference System (NRS) waypoints (Issue 41)

- Current criteria does not allow the use of NRS waypoints on RNAV SIDs/STARs
- For proposed Q-routes, no NRS waypoints were appropriately located
Consolidate RNAV standards (Issue 43)

- Currently an ongoing effort by FAA Aviation System Standards and Flight Standards
lines of business

Optimize ability to sequence RNAV and non-RNAYV flows using tools such as Relative
Position Indicator (RPI) (Issue 45)

- Time horizon for RPI implementation (2-3 years) resulted in the PST applying only
currently implemented tools and capabilities

Improve planning during weather events (Issue 46)
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- This specifically addressed coordination and planning between facilities which was
considered an issue for which the PST could not propose a mitigation

Reduce need for manual coordination between facilities (Issue 48)

- This issue specifically addressed coordination and planning between facilities that
could be addressed through automation and was considered an issue for which the
PST could not propose a mitigation
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6 Summary

The focus of the PST was to address identified issues through the application of PBN
procedures and airspace changes that enable predictable, repeatable flight paths, reduce ATC
task complexity, and maximize efficiency. The two phases of this approach consisted of:

e Collaboratively identifying and characterizing existing issues and then

e Proposing conceptual designs and airspace changes that will address the issue and
optimize the operation

The expected benefits for the proposed solutions were derived primarily from the differences
in fuel burn between the current operation and the conceptual changes. In all cases, the PST
also identified considerations and risks that could be associated with each proposed change.

Adopting the changes proposed by the Washington D.C. Metroplex Prototype Study Team is
estimated to result in an annual savings of between $6.4 mil and $19.0 mil per year in fuel
savings primarily due to

e Use of OPDs
e Reduced track distances
Additional benefits include

e Reduced ATC task complexity and pilot/controller communications due to reduced
radar vectoring

e Foundation for NextGen capabilities (e.g., use of Relative Position Indicator;
Required Time of Arrival)

e Repeatable, predictable flight paths
e Reduced need for TMIs
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