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I.  Design Submission Executive Summary

Note: The design packages included in this report are proposed
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1.0 Optimization of Airspace and Procedures in the Metroplex

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 FAA response to the RTCA recommendations was 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
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. The OAPM initiative is intended to enable accelerated development and
implementation of beneficial PBN procedures.

The OAPM process is made up of five phases: Study, Design, Evaluation, Implementation,
and Post Implementation.  This Executive Summary describes the Design Phase, while
Section 1I, Proposed Final Design Packages, provides the detailed designs that will be
carried forward to the Evaluation Phase.

2.0 Overview of the Northern California OAPM Design Team

The Northern California Design Team has been working in a collaborative' manner since
March 2012. The Northern California OAPM Study Team Final Report, dated May 20,
2011, served as the foundation for the Design Team’s scope of work. With the ultimate
goal of creating designs that support both FAA and industry needs, the Design Team
focused on improving upon the Study Team’s conceptual designs in order to address
identified operational and efficiency issues through the application of PBN procedures and
associated airspace changes within the Northern California Metroplex.

The Study Team identified conceptual PBN solutions that resulted in both quantitative and
qualitative efficiency gains. The estimated annual fuel savings were between $6.5 million

L An FAA manager and a NATCA Article 48 Representative acted as Co-Leads for the project with participants from the

FAA Air Traffic Control (ATC) facilities, National Air Traffic Controller Association (NATCA), ATC subject matter experts
(SMEs), Industry stakeholders, representatives from the Western Service Area, other FAA lines of business such as PBN
Policy and Support and Flight Procedures, as well as MITRE/CAASD, and various support contractors.
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and $15.5 million.? These estimates were developed by the National Analysis Team
(NAT) based on the Study Team’s conceptual designs, and do not reflect the refinements
made by the Northern California Metroplex Design Team. Quantitative benefits were
derived from reductions in level segments and/or track distances, which reduce fuel burn
and emissions. The qualitative benefits expected by the Study Team include reduced ATC
and pilot task complexity, reduced pilot/controller communications, and repeatable and
predictable flight paths.

The final designs proposed by the Northern California Design Team refine the Study Team
recommendations to increase efficiency in the Metroplex.  These efficiencies include
maximizing the use of existing aircraft technologies and aircrew capabilities, and
optimizing vertical profiles to eliminate or reduce level flight segments. The Design Team
was able to develop procedural changes to improve both lateral and vertical paths for
Standard Terminal Arrival Routes (STARS) and Standard Instrument Departure procedures
(SIDs) to reduce fuel burn and emissions, to de-conflict arrival and departure procedures
and enhance safety, to provide for repeatable/predictable flight paths, improved flight
planning and to reduce ATC task complexity.

3.0 Scope and Process

The Northern California Metroplex consists of airspace delegated to the Northern
California Terminal Radar Approach Control (NCT) and the Oakland Air Route Traffic
Control Center (ZOA). Specific airports within the lateral confines of NCT airspace were
selected based on their proximity to each other and interaction with each other within NCT
and ZOA airspace. The Northern California OAPM Design Team focused on aircraft
operations at San Francisco International Airport (SFO), Oakland International Airport
(OAK), San Jose International Airport (SJC) and Sacramento International Airport (SMF).

The Design Team began the process by reviewing the Study Team Final Report to identify
all conceptual proposals. While the Study Team Report provided the framework for the
Design Team activities, the Design Team had the flexibility to modify or adjust the Study
Team proposals if the changes enhanced the expected benefit or if the changes were
operationally necessary, provided they did not significantly reduce the expected benefits,
increase the expected costs, or extend the project timeline.

The Design Team divided into workgroups, which included industry representatives, and
systematically developed and refined PBN and airspace designs that met the intent of the
Study Team. For each individual proposed concept, the Design Team went through a
design process considering alternative lateral and vertical paths, various speed and altitude

The estimated fuel burn savings considered a lower bound based on a conservative European Organization for the
Safety of Air Navigation (EUROCONTROL) Base of Aircraft Data (BADA) fuel burn model and an upper bound based on
Industry stakeholder flight simulation analysis. This analysis was performed in 2011, and assumed a fuel price of $2.77 per
gallon.
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restrictions, alternative leg types, different de-confliction options, and various charting
considerations. The workgroup’s preliminary designs were then shared with the full
Design Team, allowing FAA, NATCA, SMEs and industry to provide additional input.
Numerous tools were utilized to evaluate and refine the procedures including industry
flight simulations, human-in-the-loop validations, flyability and criteria checks, as well
as controller and industry feedback.

The remainder of the Design Phase focused on the refinement of the proposed final
designs, ensuring that all procedures were constructed in accordance with applicable
FAA Orders. Final design proposals were documented and signed by all affected FAA
and NATCA stakeholders.

4.0 Proposed Solutions

The Design Team proposed 13 new RNAV STARs, 1 optimized RNAV STAR, 18
new RNAV DPs, 9 en route and terminal airspace change packages, 3 new Q routes
and a proposed ZOAJ/ZLA transition plan (MCKEY/TOPCAT). These designs are
captured in the Proposed Final Design Packages shown as an attachment to this
document. The Design Team’s recommendations include the development of
Optimized Profile Descents (OPDs), and improved lateral and vertical paths for both
STARs and DPs which reduce fuel burn and emissions. Arrival and departure
procedures were de-conflicted where practical and designed to create
repeatable/predictable flight paths, improved fuel planning, increase efficiency, reduce
ATC task complexity, and enhance safety.

Each Design Package describes the issues and conceptual solutions identified by the
Study Team as well as design refinements, dependencies among various proposals,
graphical depictions, and a broad overview of expected benefits. While no new
quantitative benefits have been calculated as of the end of the Northern California
OAPM Design phase, it is anticipated that the benefits will meet or exceed those
estimates included in the Northern California Study Team Final Report. Stakeholders
will begin realizing benefits with the first major implementation currently scheduled for
November 2014.

5.0 Key Deliverables and Recommendations
The Northern California OAPM team’s systematic approach has allowed the Design
Team to create procedures that optimize and de-conflict competing routes to four

international airports.

The deliverables for the Northern California Design Phase include the Executive
Summary and the Proposed Final Design Packages, provided in Section II.
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Il.  Proposed Final Design Packages

Note: The design packages included in this report are proposed
procedure designs and are included for illustrative purposes
only.


















































































































































































































































































































































































































Northern California (NorCal) OAPM Design Package

SJC BMRNG RNAYV DP (formerly SJC LOUPE SID and SJC DANVILLE SID)
NorCal SIC_BMRNG_DP_Ver 6.3

Review Signatures

The D&I Team reached agreement through consensus on these procedures using the OAPM
process in accordance with the OAPM Memorandum of Understanding.

Patricia Daniel, FAA Lead Date  Steven Hefley, NATCA Lead Date
Northern California OAPM Northern California OAPM

John Fisher, Facility POC Date  Robert Newray, NATCA POC Date
Oakland ARTCC Oakland ARTCC

Paul Pegadiotes, Facility POC Date  Richard Hull, NATCA POC Date
Northern California TRACON Northern California TRACON

Corey McCauley, San Jose Tower Date  Richard Burton, San Jose Tower Date
Facility Lead NATCA Lead




































Northern California (NorCal) OAPM Design Package

SJC SHVVR STAR (SJC EL NIDO STAR and SJC JAWWS STAR)
NorCal SJC_SHVVR_STAR_Ver6.3 Change SIC_SHVVR_STAR_ver6.3

OAPM Design Package Change Control Sheet

FAA NATCA
Description Co-Lead Co-Lead
Initials Initials

The original SJC SHVVR STAR design is shown in Figure 1.

The following changes were made in response to industry request
and terrain issues and are shown in Figure 2.

1. Amended the SHVVR STAR to reflect the new position of

JJOBS. JJOBS needed to be moved slightly to accommodate

the need for a 6000 MEA after JJOBS and to segregate the

track between JJOBS and JESEN from precipitous terrain.

JJOBS AOA 70/250kts

3. Added EDMND, 55/230kts between JJOBS and JESEN to
segregate terrain

5/3/13 a. New WP GAARY AOA 58

JESEN 40

6. ZORSA 30/210kts added after HITIR, followed by an FM

Leg

Terminate segment at ZORSA

8. Deleted HITIR 40/210kts

N

o

~

Latest File: Master Targets File

Note: FAA and NATCA Metroplex Lead initials indicate that all required coordination (e.g. Environmental, Safety Management,
Affected Facility POC, etc.) has been accomplished and all relevant data (e.g. TARGETS files) and attachments have been
appropriately updated.



Northern California (NorCal) OAPM Design Package

SJC SHVVR STAR (SJC EL NIDO STAR and SJC JAWWS STAR)
NorCal SJC_SHVVR_STAR_Ver6.3 Change SIC_SHVVR_STAR_ver6.3

FIGURE 1. SJIC SHVVR STAR PROPOSED DESIGN (Figure 3 in PFD)
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SJC SHVVR STAR (SJC EL NIDO STAR and SJC JAWWS STAR)
NorCal SJC_SHVVR_STAR_Ver6.3 Change SIC_SHVVR_STAR_ver6.3

NorCal TRACON 7 moows
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FIGURE 2. SIC SHVVR STAR PROPOSED DESIGN (Will replace Figure 3 of PFD)
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SJC SHVVR STAR (SJC EL NIDO STAR and SJC JAWWS STAR)
NorCal SIC_SHVVR_STAR_Ver 6.3 SIC_SHVVR_STAR_ver6.3

Name of Change Date

Change Classification Current Phase of Design
[] Preliminary Design (PD)
[ ] Operational Design (OD)
[ ] Operational Design Complete (ODC)
IX] Proposed Final Design (PFD)

Terminal Procedure STAR

OAPM Study Team Reference(s) Implementation Date
47224724 2014
Affected Facilities and Positions, Areas, o :
Facility Points of Contact
and/or Sectors
Oakland ARTCC (ZOA):
Sectors: 15-Clovis High ZOA: James Meadows 510-745-3469

16 Robert Newray 510-918-6859
22
29-Linden High NCT: Paul Pegadiotes 916-366-4048
32 Richard Hull 916-201-3206

33-Coaldale High
34-Modesto High
43-Mustang High
44
45
46

Northern California TRACON (NCT):
Sectors: Turlock
Morgan
Licke
Hooks

Related/Dependent Submissions Associated Data Files

NCT West, East and 12-West Plan Airspace

Changes

Master Targets File

ZOA Airspace Change
Sectors: 11, 22




Northern California (NorCal) OAPM Design Package

SJC SHVVR STAR (SJC EL NIDO STAR and SJC JAWWS STAR)
NorCal SIC_SHVVR_STAR_Ver 6.3 SJC_SHVVR_STAR_ver6.3

Purpose

The purpose of the proposed procedure is to enhance the current conventional SJC EL NIDO and
SJC JAWWS STARs (Figure 1) and address the following items identified by the NorCal OAPM
Study and Design Teams:

Flight Tracks do not follow published route.
Lack of repeatable predictable flight paths.
Optimization of lateral/vertical flight paths.
Procedurally de-conflict from other area STARSs.
Efficient Cost to Carry (CTC) fuel planning.
Use of Performance Based Navigation (PBN).
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Figure 1: Current Procedures
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