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1.0 INTRODUCTION

1.1 Background

The helicopter industry has long believed that the efficiency of instrument flight rule (IFR)
rotary- and fixed-wing operations are constrained by having to operate within the fixed-
wing air traffic control (ATC) structure in both the terminal and en route environments.
Helicopter takeoffs and landings are delayed by waiting to be sequenced into the landing
pattern and fixed-wing aircraft also experience loss of efficiency when operating behind the
slower rotorcraft. The unique operating capability of rotorcraft that allow these aircraft to
takeoff and land without need of runways is not being fully employed. This capability has
engendered the question of whether there is a need to develop a complementary and
integrated IFR operating environment for these aircraft. With the development of new
technologies that support navigation via satellites such as Global Positioning System (GPS)
and the potential application of innovative ATC procedures, the probability of creating new
procedures that permit rotary- and fixed-wing aircraft to conduct simultaneous approaches
and departures without affecting or interfering with each other does exist. Of particular
interest are operations at busy metropolitan airports where the potential exists for conflict
between rotary- and fixed-wing aircraft using the same IFR approach and departure
procedures during instrument meteorological conditions (IMC).

1.2 The SNI Concept

The possibility of designing non-conflicting procedures is provided for in the Federal Aviation
Administration (FAA) “Rotorcraft Master Plan” (1990) that states that developing a system
to satisfy increasing demand for IFR rotorcraft operations within the national airspace
system (NAS), especially in the northeastern United States, has been a long-term charge of
the aviation community. This plan has the support of some sectors of the helicopter
industry who see that confining rotorcraft to fixed-wing procedures as a constraint to
efficient helicopter operations.

However, a question has arisen whether “real world” operations warrant developing IFR
helicopter procedures that would allow simultaneous non-interfering (SNI) rotorcraft
operation. Are the levels of rotorcraft IFR operations sufficient to impact the efficiency of
both rotary- and fixed-wing operations on a regular basis? Would implementing SNI be
beneficial for relieving these impacts?

The operational capabilities at Philadelphia International (PHL), Newark International (EWR),
Teterboro (TEB), and New York’s LaGuardia (LGA) airports and the associated
interconnecting airspace were selected for this investigation. These airports were selected
because they contain the required airspace configuration, level of operations, IFR
procedures, aircraft mix, and weather conditions for such an investigation. These airports
also provide a range of detailed traffic patterns, airspace jurisdictions and responsibilities,
and published approach and departure procedures that dictate flow patterns for both rotary-
and fixed-wing air traffic.

1.3 Objective

The objective of this task was to assess the degree to which both rotary- and fixed-wing IFR
operations at the four selected primary airports are impacted by IFR rotorcraft operations by
identifying the current “real world” operational environment. This assessment also helps to
define further work in support of the SNI Operations concept.



1.4 Approach

The current environment within which rotary- and fixed-wing operate were investigated by
evaluating several aspects of their operations. These include:

= rotorcraft IFR approach and departure routes,

= on-airport heliport activity,

= benefit of multiple arrival and departure paths,

= altitude restrictions,

=  transition point between terminal and en route,
=  proposed GPS-based low altitude structure, and

= application of GPS to approach and departure procedures where appropriate.

1.5 Investigative Process

The investigative process was performed in two steps. First, was a review of all applicable
documentation to include FAA Orders (FAAO), local operating directives, and applicable
regulations contained in the Code of Federal Regulations (CFR), as well as any additional
FAA and helicopter industry publications.

Second, was to conduct an investigation of current terminal operational procedures through
interviews with ATC personnel and local helicopter operators. The impact of operational
techniques, rule adaptations, and handbook interpretations on rotorcraft operations were
evaluated by on-site visits and personnel interviews at ATC facilities at the selected airports.

Telephone interviews were conducted with local area helicopter operator who frequently use
the study airports (PHL, EWR, TEB, and LGA). These operators and pilots were interviewed
to determine how they operate at each airport within the current system and how that
system affects the way they operate, any problems they encounter and if they experience
any conflicts with fixed-wing aircraft.

In addition, regional and national rotorcraft support organizations, such as the Eastern
Region Helicopter Council (ERHC), New England Helicopter Pilots Association (NEHPA), Mid-
Atlantic Helicopter Association (MAHA), American Helicopter Society (AHS) and Helicopter
Association International (HAI) were contacted in the initial stages of this project. They
were asked about their issues and concerns regarding possible SNI processes and to name
individuals who could make a contribution to the data collection effort.



2.0 CURRENT OPERATING ENVIRONMENT

2.1 Operational Parameters

This section describes the operational environment found in both the terminal and en route
airspace that services all four study airports. It outlines existing operational techniques as
prescribed by FAA rules, orders and regulations including any rule adaptations and
handbook interpretation applied by ATC in handling these operations. It presents the
history and status of the Northeast Helicopter Corridor and why this area is considered
applicable to the study topic. It examines future technologies that could supplement ground
based navigation system. In addition, it depicts the configuration and operational
characteristics of each study airport and how each currently handles rotary- and fixed-wing
IFR traffic. Insight into the way the operators use the current system and their issues and
problems with both IFR operations and individual airports is provided through the results of
the helicopter operator interviews.

2.1.1 FAA Orders and Regulations

The overall system has remained constant. The majority of existing procedures that
support instrument flight were developed to focus primarily on fixed-wing activity. Although
the level of rotorcraft traffic has continued to increase in the northeastern United States, it
is still a small percentage of the total air traffic activity. In performing an in-depth review of
applicable FAA Orders and associated Federal Regulations, it is evident that the baseline
airspace design focuses on separation and sequencing standards for the fixed-wing aircraft
fleet. With the exception of the recently published GPS non-precision terminal instrument
procedures (TERPS) criteria, rotorcraft procedures have been a subset of fixed-wing criteria
and have not fully exploited the unique operating characteristics of rotorcraft.

2.1.2 Tower En Route Control (TEC) Service

A key area investigated was the Tower En Route Control (TEC) service. This service has
been offered for a number of years to users of the aviation system in an effort to increase
capacity in the low altitude structure for short-range flight operations of two hours or less.
The primary support comes from inter-facility agreements with a specific Air Route Traffic
Control Center (ARTCC) that allow terminal radar approach control (TRACON) to TRACON
handling of air traffic. The structure is primarily supported by the conventional very high
frequency omni-directional range (VOR) airway system using ground-based navigational
aids (NAVAIDS) in conjunction with standard arrival routes (STARs), preferential IFR routes,
and standard instrument departures (SIDs). These routes continue to be published in the
“Airport/Facility Directory” and offer a variety of alternatives between locations.

After a number of years of operation there are still shortfalls with regard to TEC supporting
rotary-wing operations in the northeastern United States. As identified in other studies,
there is still a lack of rotorcraft specific routes connecting heliport to heliport, airport to
heliport, and heliport to airport. Even with publication of GPS specific hon-precision
rotorcraft instrument approach criteria, only a limited number of public-use instrument
approach procedures (SIAPs) have been developed that could connect TEC operations for
rotorcraft.

2.1.3 Northeast Helicopter Corridor

Rotorcraft traffic operating between Washington, DC and Boston, MA was provided with an
independent IFR system known as the Northeast Helicopter Corridor (Appendix A). The



corridor provided a set of non-conflicting north and southbound area navigation (RNAV)
airways. It was developed to demonstrate the feasibility of IFR helicopter operations in
high-density traffic areas. Airspace configuration, operations, and procedures in this
congested airspace made it the perfect operational environment to serve as a test case.
The main emphasis was to minimize impact of rotorcraft operations on the ATC system,
while providing a stand-alone network for rotorcraft separate from most fixed-wing traffic.

Development centered on the lack of compatibility between rotary- and fixed-wing airspeeds
and the premise that rotorcraft do not have to go to an airport in order to transition from an
IFR environment. This assumption remains valid, although over the years its significance
has diminished as has its non-interfering and independent routing. The non-interfering and
independent routing seems to be in question. As operations have changed in that region,
the corridor no longer provides the same level of service as it was originally intended.

Although a variety of segments is still in use today, overall activity has decreased. Most air
traffic controllers do not associate the name “Northeast Helicopter Corridor” with their route
assignments that use specific segments of the corridor. Issues associated with limited radar
coverage, lack of public-use SIAPs, and most important, no connection between
conventional routes and the corridor, have contributed to an erosion of its operational
effectiveness. These and a number of other operational factors went into its development,
but unfortunately, it seems to have fallen victim of its shortcomings.

2.1.4 Experimental Northeast Helicopter Corridor IFR Low Altitude Route

In July of 1995, as a result of a government and industry joint effort, the government
published a revised Northeast Helicopter Corridor chart, titled the “Northeast Corridor IFR
Low Altitude Helicopter Route.” The revised chart extended the southern limit from
Washington DC to the New River Marine Corps Air Station, NC. Unlike the original chart,
this chart does not use RNAV by off-setting the course from the airway route structure. It
provided a GPS overlay that closely matches the current route, adding waypoints
throughout as specific reporting and clearance points. This chart is experimental and is only
authorized for visual flight rules (VFR) test purposes. After discussions with ATC and
rotorcraft operators, it is evident that very little is known about these routes. Furthermore,
neither government nor industry was able to provide any information on the test or plans
for future work.

2.1.5 Special Visual Flight Rules (SVFR)

As a result of the interviews conducted at each ATC facility and with local rotorcraft
operators, it is evident that use of special visual flight rules (SVFR) significantly contributes
to success of rotorcraft operations during marginal weather conditions. For the most part,
SVFR operations are conducted using the same routes and procedures as VFR, except ATC
provides separation. Since participation in IFR normally results in some form of delay for
rotorcraft, most operators choose to conduct their operations under SVFR. SVFR operations
for fixed-wing aircraft under these conditions is not authorized except with an exemption.
Therefore, a level of non-interference is afforded rotorcraft during these marginal
conditions.

Although a visual procedure, SVFR is considered an IFR operation that requires a clearance.
ATC operates on a first come, first serve basis in providing rotorcraft access via SVFR to-
and-from heliport facilities or in-and-out of airport environments. The weather minimums
imposed by SVFR only require that rotorcraft remain clear of clouds. In addition, some
operators have developed an independent set of weather restrictions for day/night SVFR



operations, shown in Table 2.1.4 — 1. Even so, SVFR allows virtually unrestricted access in
most controlled airspace and has significantly enhanced rotorcraft operability.

Table 2.1.4 - 1 SVFR Minimums

Time of Day Ceiling Visibility
Day 500 feet 2 miles
Night 800 feet 2 miles

2.1.6 Uncontrolled Airspace

Uncontrolled, or Class G airspace, is that portion of the airspace that has not been
designated as Class A, Class B, Class C, Class D, or Class E. Flight in this airspace has not
been a problem for rotorcraft operations. There are specific rules for VFR flight designed to
assist pilots in meeting the see-and-avoid requirement to operate in Class G airspace. In
addition, IFR operations levy pilot and aircraft equipment requirements for flight in Class G
airspace. Pilots must maintain a specific altitude in direct relation to their magnetic course
or ground track. Vertical and lateral clearance standards are also mandated that require at
least 1,000 feet (2,000 feet in designated mountainous terrain) above the highest obstacle
within a horizontal distance of four nm from course.

2.1.7 Communications

Frequency congestion can be a problem in any environment, especially in a high volume
terminal area that handles both fast and slow moving air traffic. Aside from standard
frequency assignments that are provided for routine VFR and IFR operations, ATC has
designated additional frequencies for SVFR operations. For the most part, there does not
appear to be any problems with regard to frequency assignments in the study area.
Although, if additional services are required to support the SNI concept, it will be necessary
to ensure adequate coverage is provided throughout the entire network of flight.

2.1.8 Navigation

2.1.8.1 Global Positioning System (GPS)

Previous investigative efforts focused on a view that the GPS will provide the answer to a
number of navigational difficulties that have occurred throughout the past few decades. As
a prime example, the concept of developing SNI procedures is based on the premise that
GPS offers the needed navigational availability to support a low-altitude network for both
terminal and en route operations. For the most part, this statement is accurate, but with a
few exceptions. To achieve the needed accuracy, integrity, continuity, and availability,
additional work is necessary. In a recently published report by the Johns Hopkins University
Applied Physics Laboratory (JHU/APL) (Appendix B), all of the known risks were assessed.
Their primary conclusions revealed that GPS must be augmented in order to meet the
operational standards necessary to function as a sole source for navigation in the NAS. In
short, the report stated:

=  GPS with appropriate local area augmentation system (LAAS) and wide area
augmentation system (WAAS) configurations can satisfy the required navigational
performance to function as a sole source for navigation.



= Risks to GPS signal reception can be managed, but steps must be taken to minimize
the effects of intentional interference.

= A definitive national GPS plan and management commitment is needed to establish
system improvements with civil aviation users and provide greater informational
access to the civil aviation community.

Even with this, GPS does offer hope in the near-term for developing an independent IFR
infrastructure. As the result of a 1993 test program supported through a partnership
between government and industry successes have been achieved. In June of 1994 the FAA
was able to demonstrate and commission a stand-alone non-precision GPS approach to a
heliport and a supplemental type certificate (STC) for GPS installation to the rotorcraft fleet.
The benefits of this non-precision GPS approach at Erlanger Medical Center in Chattanooga,
TN were quickly realized. Within a few months of being published, the medical center had
credited thirty lives saved due to the availability and use of the approach procedure to the
hospital. In June 1997, the FAA published an additional order, FAAO 8260.42A, that
permitted the development and publication of non-precision GPS SIAPs. The only provision
was that rotorcraft GPS airborne equipment meets the requirements of TSO-C129a,
“Airborne Supplemental Navigation Equipment.”

Although since its inception and publication, little has been done by the government to
increase the number of stand-alone public-use non-precision GPS SIAP servicing the many
heliports throughout the United States. Change is slow, but the potential to enhance and
accelerate rotorcraft IFR operability is vested in GPS technology and should be exploited.

2.1.8.2 Very High Frequency Omni-Directional Range/Distance Measuring Equipment
(VOR/DME)

The service volume of the network of VOR/DME NAVAIDS that supports that portion of the
NAS in the northeastern United States is adequate to provide coverage within most of the
terminal and en route areas that were part of this investigation. Unfortunately, they are
subject to line-of-sight restrictions and coverage may be limited in some isolated en routes
areas.

The Northeast Helicopter Corridor was designed around the use of these VOR/DME NAVAIDS
to provide route guidance through RNAV where possible. The unique characteristic of RNAV
routes is that they require only one half the width of a typical Victor Airway. The level of
safety is not diminished, but accuracy of the system is enhanced and credited appropriately.
The principle was ideally suited for low-altitude rotorcraft navigation in metropolitan areas,
which usually have a high number of ground obstacles. Based on the proximity of these
obstacles, the narrower RNAV airway could be charted in such a manner as to avoid them
while providing guidance at a considerably lower altitude. However, a number of other
factors restricted the altitude spectrum.

2.1.8.3 Instrument Landing System (ILS)

The instrument landing system (ILS) is designed to provide an approach path for precise
alignment and descent of an aircraft on approach to a runway. Both the localizer and glide
slope transmit a navigational signal that is extremely narrow and unusable when
considering off set approaches for rotorcraft that would permit alignment to another landing
site other than the servicing runway. However, the ILS is still a very useful tool for
rotorcraft and at LGA, TEB and EWR where separate “copter SIAP” have been developed to
support rotorcraft operations to specific runways. The advantage of these procedures is



that they offer a precision approach capability to a specific runway with significantly reduced
minima. However, rotorcraft are kept in the normal flow of traffic until, depending on the
weather, the aircraft can transition to an alternate landing site or exits the runway.

Aside from its limitation, the importance of the ILS should not be underestimated because it
is the only precision approach aid available today. Since the latter part of 1994, the FAA
has had an ongoing research and development (R&D) initiative investigating use of GPS to
provide a precision approach capability. Issues associated with deceleration and low
airspeed sensing have proven to be formidable challenges and have served to divert the
task from its original schedule. The FAA considers this a paramount issue and continues to
pursue it.

2.1.9 Surveillance

As part of the investigation of both metropolitan areas, New York and Philadelphia, surveil-
lance was not mentioned as a problem by either the controllers or operators. Previous
reports suggest that this may not be the case. As an example, one of the deficiencies of the
Northeast Helicopter Corridor was the lack of complete radar coverage on several segments
of the route at the maximum assigned altitudes. Corridor altitudes varied by location and
route, but on average ranged from a low of 1,700 feet above the ground (AGL) to a
maximum of 5,000 feet mean sea level (MSL). The ability to provide surveillance at these
altitudes is a critical element in any non-interfering procedure and is necessary to maintain
positive separation between rotary- and fixed-wing aircraft.

Understanding that there were surveillance problems with these altitudes is an important
issue. Although surveillance is not considered an essential element needed to control air
traffic in a low-density environment, the reverse is true when addressing a high-density
traffic environment. Actually, it becomes a must. ATC, as evident by the altitudes
associated with the Northeast Helicopter Corridor, considered low-altitude to be in the range
of 1,700 feet AGL. Discussions with the operators revealed a significantly different
perspective. Their assessment of low-altitude lowered the base elevation to 500 feet AGL.
The problem with regard to surveillance becomes clearly evident. If surveillance was a
problem at 1,700 feet AGL, elevations as low as 500 feet AGL significantly compound the
situation.

2.1.9.1 Radar

An excerpt from the radar services section of the FAA “Aeronautical Information Manual
(AIM)” that explains services and procedures states, “It is very important for the aviation
community to recognize the fact that there are limitations to radar service.” Although radar
has become the foundation of the current ATC system it still suffers from a number of
limitations, the majority of which deal with the characteristics associated with radio waves
that travel in a continuous straight line. This is crucial in explaining that radar coverage, or
the lack of it, in areas that are screened or blocked by ground obstacles, e.g., at low
altitudes where rotorcraft elect to operate, can significantly impair the availability of ATC
service. Controllers cannot issue traffic advisories concerning aircraft that are not under
positive control and cannot be seen on radar. Furthermore, additional control procedures
are necessary when radar contact is lost. Each of these limitations can substantially reduce
rotorcraft participation in instrument flight.

2.1.9.2 Automatic Dependent Surveillance — Broadcast (ADS-B)

Functionally automatic dependent surveillance, broadcast (ADS-B) is currently under
development. ADS-B will be able to broadcast information, such as identification, position,



and altitude from an airborne transmitter that can be received and used by a variety of
applications to provide services, functions, and capabilities. For example, ADS-B
information can be displayed on an ATC surveillance screen much the same way radar
provides surveillance today, albeit with significantly increased performance and surveillance
coverage. Furthermore, over the long term ADS-B is projected to be less expensive than
current ground-based navigational systems.

ADS-B is recognized by the FAA as an enabling element of free-flight that could serve as a
means of relaxing restrictions and increasing flexibility in a number of environments. It will
provide, air-to-air, air-to-ground, and ground-to-ground surveillance information, with
advantages in cost, coverage, and performance when compared to extending current radar-
based surveillance for the same functions. The FAA maintains that surveillance of positively
controlled aircraft by a combination of primary and secondary radar and broadcast of
satellite-derived position information by individual flights can be merged as the next ATC
standard to manage air traffic. To that extent, the FAA fully supports this concept and has
incorporated ADS-B into the ATC Services (ATS) Concept of Operations as part of the future
NAS Architecture.

Successes with ADS demonstration programs have proven the concept is viable. As an
example, during the 1996 Centennial Olympic Games as part of Operation Heli-STAR
(Helicopter Short-Haul Transportation and Aviation Research), ADS was combined with GPS
navigation to provide controllers with the capability to accurately track an aircraft’s position,
speed, and altitude in a non-radar environment. In addition, as part of an on going
investigative in Gulf of Mexico, two aspect of ADS are being examined. One deals with the
air-to-air mode as it relates to enhanced threat awareness and its potential application to
the see-and-be-seen rules for traffic separation in VFR operations. The other is the air-to-
ground mode and how it can support improved surveillance information for air traffic
management. ADS linked with satellite-derived position information provides the potential
for reduced traffic separation in IFR operations. Ground facilities can receive aircraft
altitude and position data even when they are not detectable on radar, and relay this
information to an ATC facility to extend positive control to areas that would otherwise be
considered non-radar.

2.1.10 Local Operating Directives

Except for PHL the other study ATC facilities have developed a separate letter of agreement
(LOA) with the various operators that transit the associated controlled airspace. These
agreements primarily focus on the use of SVFR. Although the LOA standardizes operation at
a specific facility, procedures between facilities vary, adding to the difficulty of transitioning
from airport to airport.

In some cases, specific procedures have been developed to support IFR departures that
require a VFR or SVFR clearance. Case in point, are the IFR helicopter departure procedures
from the Manhattan heliports that are provided by LGA air traffic control tower (ATCT) and
New York TRACON (N90). As part of this procedure, a specific heading and altitude is pro-
vided so that the rotorcraft can transition from visual to instrument flight at a specified fix.

2.2 Philadelphia International Airport (PHL)

2.2.1 Airport Configurations

The PHL Air Traffic Facility, which consists of a ATCT and a TRACON, handles arrival and
departure air traffic for the PHL area. PHL Airport is configured with a basic runway design



that provides two primary east — west runways (09R-27L and 09L-27R) and one south -
north runway (17-35). With the exception of runway 35 all runways have a published SIAP
that provides both precision and non-precision capability. Radar approach and departure
control services are provided continuously throughout the terminal area. In addition, PHL
has published airport surveillance radar (ASR) minimums for all runways.

Runway alignment is contingent on the prevailing wind, but the normal setup for fixed-wing
air traffic at PHL is an east to west configuration. The amount of both VFR and IFR
rotorcraft traffic that transits the terminal area is very limited. The majority of rotorcraft
traffic is VFR that remains outside of the PHL Class B airspace. In reviewing the arrival
pattern of those rotorcraft that do proceed to the airport, most use the “Copter ILS” SIAP
published for runway 17 shown in Figure 2.2.1 - 1.

Due to the prevailing weather conditions, most rotorcraft operations are conducted from the
north end of the airport. Arrivals are aligned with runway 17 and departures runway 35.
Both arrivals and departures are handled from taxiway Echo 1, which is used as a helipad.
The primary reason for this type of approach is that most operators use the general aviation
(GA) terminal facilities at the north end of the airport. An approach or departure from this
location significantly reduces the ground travel distance and minimizes overall taxi time.

2.2.1.1  Controlled/Uncontrolled Airspace

The PHL airspace is primarily Class B. Generally, the core of this includes airspace from the
surface up to and including 10,000 feet MSL and extends out approximately 5 nautical miles
(nm), incorporating the primary airport and any other airports in the immediate area. The
configuration of the Class B PHL airspace has been tailored to exclude outlying heliports.
This allows rotorcraft traffic to arrive and departure from those heliports without direct
coordination with ATC. The airspace itself consists of different layers of controlled airspace
to contain all published instrument procedures providing arrival and departure corridors to
the PHL airport.

2.2.1.2 Air Traffic Control Handoff Points

The airspace has a number of handoff points that are commonly used by both rotary- and
fixed-wing air traffic. There is a portion of the Northeast Helicopter Corridor that transits
the airspace primarily in a northeasterly and southwesterly direction. Victor 313R provides
the northeasterly flow, while victor 314R the southwesterly flow, as shown in Figure 2.2.1.2
-1.

2.2.1.3 Current and Proposed Operational Procedures

The small number of IFR rotorcraft operations is further explained by the fact that there are
no existing memorandum of understandings (MOU) or LOAs with any local operators
regarding operation within the Class B airspace whether VFR or SVFR. Based on this, there
appears to be no real need for any additional control procedures. The traffic volume and
level of service do not now appear to justify the need. If the volume were to increase, it
might be necessary to develop specific procedures.

As part of the interview with ATC two issues surfaced that could increase the number of
rotorcraft operations in the terminal area. One was the possibility of developing a non-
precision GPS point-in-space (PinS) approach to the airport. PHL is authorized to run
simultaneous converging instrument approaches. If a rotorcraft is sequenced in the flow,
additional spacing is necessary to account for the speed differential between the rotorcraft
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Figure 2.2.1.2 - 1 Philadelphia Victor Air Routes
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and the faster moving fixed-wing aircraft fleet. If an alternate GPS SIAP from the northwest
were developed it would be a first step in providing a level of procedural non-interference
between rotary- and fixed-wing aircraft and possibly minimize any control conflicts. The
second issue dealt with enhancing the TEC between TRACONS. Controllers stated that
coordination problems have existed in the past that have apparently diminished the
effectiveness of the TEC program. They suggested that by expanding the selection of
available low altitude routes, coordination between facilities could be significantly improved.

2.2.1.4 Current Published IFR Procedures

As stated, with the exception of runway 35 all other runways have published SIAPs, to
include ILS and ASR. The approach to runway 17 also provides a “Copter ILS” procedure.
The copter approach provides a significant reduction in both ceiling and visibility
requirements for rotorcraft operations in IMC. The ceiling is reduced to 100 feet, while the
visibility is decreased to a quarter mile. Table 2.2.1.3 - 1 is a complete list of all current
available instrument procedures at the Philadelphia International Airport.

Table 2.2.1.3 - 1 Available Instrument Procedures at PHL

Type Type
Procedure Runway/Designation Procedure Runway/Designation

STARS Blunt One SIAPs ILS Rwy 9R (CatlD)
Cedar Lake Seven ILS Rwy 9R (Cat III)
Dupont Four VOR/DME or GPS-A
Mazie One VOR/DME RNAV Rwy 17

SIAPs Converging ILS Rwy 9R NDB Rwy 27L
Converging ILS Rwy 17 GPS Rwy 17
ILS Rwy 9L GPS Rwy 27L
ILS Rwy 9R GPS Rwy 35
ILS Rwy 17 Copter ILS Rwy 17
ILS Rwy 27L Departure Philadelphia Six (Vector)
ILS Rwy 27R Radar All Rwys

2.2.2 Ground Handling Procedures

There are no special ground handling procedures for rotorcraft at Philadelphia. With the
majority of approaches being executed to runway 17 the ground distance between the GA
terminal and either taxiway Echo 1 is kept to a minimum. Fixed-wing traffic in the area of
the GA terminal is also negligible and does not lead to a conflict with rotorcraft fleet.

2.3 New York Terminal Radar Approach Control (TRACON)

2.3.1 TRACON (N90) Configurations

The New York TRACON or N90, is charged with the arrival and departure air traffic
responsibility for EWR, TEB, and LGA airports. Collectively, N90 controls one of the most
complicated parcels of airspace in the NAS. The airspace is comprised of a 150 by 125 nm
section that encompasses almost 19,000 square miles, for a total of approximately 50,000
cubic nm of controlled airspace that extends from the surface up to and including 17,000
feet AGL. It stretches eastward to Montauk Point, NY, on Long Island, north to the town of
Kingston in Ulster County, NY, west beyond the Delaware River to the border of
Pennsylvania and New Jersey, and as far south as Trenton, NJ. The actual control area
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encompasses portions of four states (New York, New Jersey, Connecticut, and Pennsylvania)
as well as the Atlantic Ocean. The traffic volume for N90 peaks out at over 1.8 million
annual operations. This represents an average daily traffic count of between 6-7,000 per
day, with occasional high points in excess of 7,225 daily operations.

2.3.2 Air Traffic Flow Pattern

N9O0 interacts with a total of sixteen airport control towers, eight separate approach
controls, and three air route traffic control centers (ARTCC). In order to handle its high
volume of air traffic N9O is divided into five separate areas of operation, LaGuardia,
Kennedy, Islip, Newark, and Liberty. Each has a variety of control responsibilities, but for
the most part, it is designed to handle a specific flow of air traffic in and out of a primary
airport. The operability of each area is dependent on the traffic volume and runway
configuration at participating airports. Specific arrival and departure patterns for each area
are shown under the specific airport section. After close examination of these patterns and
discussions with individual controllers, the difficult level of control is evident. To that end,
N90 uses an airport interaction chart that delineates the relationship of how the inter-
operability between areas is managed for the three primary airports, John F. Kennedy (JFK)
International Airport, LGA, and EWR. The airport interaction chart establishes the core flow
patterns for all arrivals and departures within N90. Other variables, such as crosswind
conditions and noise abatement procedures do enter into the picture, but to a lesser degree.

As with the Philadelphia area, a portion of the Northeast Helicopter Corridor does transit the
N9O airspace. Although it is more commonly referred to as the Northeast Heli RNAV Routes,
a depiction of the Newark ASR-9 video map with that routing is shown in Figure 2.3.2 - 1.
While not displayed as part of the video map, waypoints and segments of the corridor that
proceed to the northeast out of the LGA area are still published for use. Route references
are available in the TEC section of the “Northeast Airport/Facility Directory.”

2.3.3 Controlled/Uncontrolled Airspace

The airspace delegated to any of the five operation areas has borders that are clearly
defined by a variety of radar video maps and facility charts. The control responsibility is
further delegated to a small unit known as a sector or position. Each position has an
assigned tract of airspace that is divided both vertically, with an altitude barrier, and
laterally through transfer control points between other positions or control agencies.

2.3.3.1 Air Traffic Control Handoff Points

A figure is provided to depict the various arrival and departure routes in the separate
sections for each airport. Each of these routes clearly displays the coordination fix/handoff
point for air traffic utilizing these routes. In some cases, routes have been developed to
support both turbo-prop and jet aircraft separately. The controller within each area is
responsible to ensure that all routing of any aircraft originating from within that area, or
initially handed-off from an adjacent facility through that area, is correct to the first airborne
fix outside N9O airspace.

2.3.3.2  Current and Proposed Operational Procedures

Detailed descriptions of the standard operating procedures for N90O are published in FAA
Order N90 7100.5C (2/26/98) and the “Facility Briefing Guide”. The TRACON, in
conjunction with the three study airports using N90 support, controls an exceptionally high
volume of rotary-wing air traffic on a daily basis. Service is provided to the highest degree
to ensure quality handling. In addition, the Airspace and Procedures branch of N90 works in
concert with the local helicopter organizations to routinely assess rotorcraft procedures.
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The government has further broadened its efforts to address a number of sensitive issues
through creation of the Capacity Enhancement Task Force (CETF).

As an example, in February 1996, N90 conducted a 120-day evaluation of helicopter routes
proposed by the helicopter community. These routes were evaluated to determine their
effect on other ATC throughout the area. In the past, many suggestions that appeared to
have merit were determined unusable because of in-place arrival and departure procedures,
specifically those that support LaGuardia airport. Using the current development criteria as
a standard, such as prescribed separation for radar, airspace boundaries, obstructions, and
specific runway configurations, a number of procedural limitations were noted. In an effort
to find a workable solution, the TRACON proposed a change to the separation standards for
rotorcraft by using GPS as the primary means for navigation. By requiring all participating
helicopters to be GPS equipped, the TRACON attempted to achieve a reduction to the
published separation standards criteria. The assumption was that the navigational accuracy
offered by the GPS constellation would permit and allow these changes. The revised criteria
proposed to provide a greater degree of flexibility in developing alternate routes, permitting
routes to be located in areas that had previously been disallowed. The proposal was well
founded, but overcome by a number of other concerns based on the ability of GPS to
function as a navigation source and ensure an appropriate level of safety (Appendix C).

The main element of the proposal was to reduce the lateral, vertical, and visual separation
standard, to a more beneficial dimension, which is closely aligned to the SNI concept.
These efforts were designed to use GPS combined with the unique operating characteristics
of rotorcraft to allow routes to be placed in areas that were more confined, yet safely
navigable. Rotorcraft possess a greater degree of maneuverability and can fly at
significantly slower airspeeds than fixed-wing, yet navigational standards were developed
on a fixed-wing basis. The premise was good, but a number of issues need to be addressed
in an effort to offer a potential SNI solution:

® The proposal needs to explain how the capabilities of current GPS and surveillance
systems can support justification for authorizing reductions to separation standards,
and ensure that an equivalent level of safety can be maintained.

®  Procedures need to be defined for establishing equivalent levels of safety for
rotorcraft operations using proposed non-standard routes that would justify an
approved waiver to existing criteria.

How will the waypoints that define the routes be entered, by the pilot or
contained in a database?

Are there plans to provide for rotorcraft speed and turn expansion?
What equipment will be required in the rotorcraft to fly these routes?
Will training be required or will the routes be open to the general public?
What consideration is given to GPS en route sensitivity?

Was receiver autonomous integrity monitoring (RAIM) considered?

Was fix displacement considered?

What consideration was given regarding magnetic variation errors?
What allowances were given to flight technical error (FTE)?

Has consideration been given to any errors associated with the radar display?
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Is there complete radar coverage available at the prescribed altitude of 1,000
feet?

Is there enough justification to waiver the 3 nm IFR separation standard?

Although these procedures were not adopted they provide a strong first step toward
development of a GPS based navigational route structure throughout N90 congested
airspace. For the time being, the GPS non-airway routes must meet the criteria established
by the FAA National Flight Procedures Office, AVN-100. These criteria use a VOR/DME
based system that requires notably larger lateral dimensions in constructing an airway.
Considering the congested airspace, this increase in lateral dimensions virtually eliminates
any possibility of developing alternate routes.

2.4 Newark International (EWR)

2.4.1 Airport Configuration

The EWR Airport is configured with a basic runway design that provides two primary north-
south runways (04R-22L and 04L-22R) and one east—west runway (11-29). With the
exception of runway 29, all other runways have a published SIAP that provides both a
precision and non-precision capability. Radar approach and departure control services are
provided continuously throughout the terminal area. In addition, EWR has an on-field
helipad located in the vicinity of the west parking area on taxiway Juliet-Bravo. Figure 2.4.1
- 1 depicts the EWR airport layout.

2.4.1.1  Controlled/Uncontrolled Airspace

ATC service at EWR is provided by an on-airport ATCT and the N90 TRACON. The EWR
airspace is contained within the N90 Class B airspace. The actual dimensions, both vertical
and lateral, vary to accommodate all published instrument procedures in and out of the
airport. The core of the EWR airspace extends from the surface up to and including 7,000
feet within 4 nm of the airport. Outlying levels also extend up to 7,000 feet, but their base
elevations vary to control arrival, departure, and transient aircraft within the designated
airspace. Certain airspace borders to the south have been tailored to ensure instrument
procedures are contained within that portion of the Class B airspace that supports EWR.

To provide radar services the EWR airspace is further delegated for control purposes. Figure
2.4.1.1 - 1 is the EWR airspace delegation and Table 2.4.1.1 — 1 provides conditional and
unconditional altitude use.

2.4.1.2 Air Traffic Control Handoff Points

The EWR airspace has a number of handoff points that are commonly used by both rotary-
and fixed-wing air traffic. Figure 2.4.1.2 - 1, Figure 2.4.1.2 - 2, Figure 2.4.1.2 - 3, Figure
2.4.1.2 - 4, depict the fundamental arrival and departure flows for a southwesterly and
northwesterly flow, based on runway configuration at EWR.

2.4.1.3 Current and Proposed Operational Procedures

As part of the N90 airspace configuration it is to be expected that operations in and out of
EWR are very congested and restrictive. Although some corporate rotorcraft are based at
the airport and a few emergency medical service (EMS) operators do routinely operate in
the area, the majority of rotorcraft air traffic is transitioning through the airspace en route
to other locations. As a whole, rotorcraft operations in the EWR area have very little impact
on overall IFR operations. EWR serves as an IFR/SVFR flow point for rotorcraft air traffic en
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Figure 2.4.1.1 - 1 Newark Airspace Delegation
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Table 2.4.1.1 - 1 Newark Conditional and Unconditional Altitude Use

Area Unconditional Conditional

1 6,000 feet and 7,000 feet None

2 6,000 feet None

3 5,000 feet/below None

4 6,000 feet/below None

5 6,000 feet None

6 None None

7 5,000 feet/below None

8 5,000 feet/below None

9 7,000 feet/below None

10 6,000 feet/below From highest altitude released by ZNY through
7,000 feet

11 4,000 feet/below and 6,000 From highest altitude released by ZNY through

feet 7,000 feet

12 9,000 feet/below None

13 10,000 feet/below None

14 6,000 feet/below None

15 4,000 feet/below None

16 8,000 feet/below None

17 6,000 feet/below None

18 6,000 feet/below As released to LGA for ILS/DME Rwy 13 approach

19 5,000 feet/below As released to LGA for ILS/DME Rwy 13 approach

20 2,000 feet/below As released to LGA for ILS/DME Rwy 13 approach

21 None 2,000 feet/below as released by LGA for TEB VOR
Rwy 24

22 9,000 feet/6,000 feet None

23 10,000 feet/below 11, 000 feet when departing Rwys 22 R/L

24 6,000 feet/below 10,000 feet/7,000 feet when departing Rwys 22
R/L

25 2,500 feet/below As noted in manual

26 9,000 feet/5,000 feet None

27 8,000 feet/below None

28 8,000 feet/below None

29 6,000 feet/below None

30 None From highest altitude released by ZDC through
7,000 feet

31 8,000 feet/7,000 feet 6,000 as per WRI LOA

32 7,000 feet None

33 7,000 feet 6,000 as per WRI LOA

34 8,000 feet/3,000 feet None

35 4,000 feet/3,000 feet None

36 6,000 feet/3,000 feet None
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route to the many heliports located in and around the island of Manhattan. When weather
is IMC rotorcraft traffic en route to the EWR area will normally execute an ILS approach to
either runways 4L or 22L or be vectored to runway 29 for an opposite direction visual
approach that transitions to the helipad.

Ghosting, the process of computer generating a simultaneous parallel target, is routinely
used to substantially reduce in-trail separation when dual runway procedures are in effect.
This allows the controller to tighten sequencing flows and minimize delays normally
associated with IFR operations. Depending on their destination, as the rotorcraft traffic
breaks-out of the weather it will either transition to land at EWR or proceed SVFR to one of
the other heliports or landing sites in the immediate vicinity of Manhattan.

Unlike the PHL environment, EWR maintains an active LOA that addresses specific
procedures in support of SVFR. This agreement requires strict adherence and is signed by
both the EWR ATCT manager and a representative of the organization or company
requesting the SVFR authorization. The LOA requires each participant to maintain visual
separation with reference to the surface, with air traffic in the airport traffic patterns, along
routes, and at reporting/holding points. Compliance by the signatories allows the tower to
apply reduced SVFR separation, thereby enhancing local operability in the terminal Class B
airspace under SVFR. This ensures that appropriate separation is maintained with other
SVFR helicopters and IFR fixed-wing aircraft that may be operating in the local area. Not
having signed the LOA does not eliminate the SVFR option, but may impede obtaining a
clearance and limit certain procedural options.

2.4.1.4 Current Published IFR Procedures

Except for runway 29, all EWR runways have a published SIAP that includes a precision
capability. Runway 29 has neither precision nor non-precision capability (section 2.4.1).
The approaches to runways 4L and 22L also provides a “Copter ILS” procedure. The copter
approach provides a significant reduction in both ceiling and visibility for rotorcraft
operations in IMC. The ceiling is reduced 100 feet and visibility is decreased to one quarter
mile. Table 2.4.1.4 - 1 is a complete list of all current available instrument procedures at
the EWR.

Table 2.4.1.4 - 1 EWR Instrument Procedures

Type Runway/Designation Type Runway/Designation
Procedure Procedure
STARS Helon One SIAPs ILS Rwy 4R (Cat II)
Owbie One (FMS) ILS Rwy 4R (Cat 11D
Penns One VOR/DME or GPS Rwy
22 L&R
Robbinsville One VOR Rwy 11
Shaff One NDB or GPS Rwy 4L
Williamsport One NDB or GPS Rwy 4R
Yardley Two GPS Rwy 11
SIAPs ILS Rwy 4L Copter ILS/DME Rwy 4L
ILS Rwy 4R Copter ILS/DME Rwy
221
ILS Rwy 11 Departure Arthur Kill Two (Vector)
ILS Rwy 22L Mariner One (Vector)
ILS Rwy 22R Newark Six (Vector)
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2.4.2 Ground Handling Procedures

As with PHL, EWR has no special ground handling procedures for rotorcraft. The primary
heliport is located in the west parking area near the GA terminal. On approach, once the
airport is in sight, rotorcraft from the north can transition directly to the helipad. Those
rotorcraft on approach from the south normally transition to a taxiway and proceed via a
ground route to the GA area. Occasionally, the ILS critical area does restrict some
rotorcraft ground taxing while aircraft are on approach, but these circumstances are
infrequent.

Figure 2.4.2 - 1 shows the navigational aids critical areas on EWR. Considering that five of
the six runways have an ILS, the ground area is inundated with potential taxi restrictions
that could limit rotorcraft ground taxi operations during certain weather conditions.

2.5 Teterboro Airport (TEB)

2.5.1 Airport Configuration

The TEB Airport is configured with a basic runway design that provides one north-south
runway (1-19) and one northeast-southwest runway (6-24). With the exception of

runway 1 all other runways have a published SIAP. Runway 6 is the only runway that is
supported by both a precision and non-precision capability. Teterboro is a very noise
sensitive area. The airport has a published noise abatement procedure for both rotary- and
fixed-wing aircraft and requires strict adherence. Figure 2.5.1 - 1 depicts the TEB airport
layout.

2.5.1.1  Controlled/Uncontrolled Airspace

ATC services at TEB, like EWR, are provided by an on-airport ATCT and the N90 TRACON.
The TEB airspace is contained beneath the floor of the N9O airspace and is designated as
Class D airspace. Its dimensions, both vertical and lateral, extend from the center of the
airport out 5 nm, and up to and including 1,800 feet from the surface. The TEB airspace is
bordered on the east by the LGA Class B airspace and on the south by the EWR Class B
airspace. The area is congested as it is wedged between two extremely busy airports.
Approach/departure air traffic at both LGA and EWR can be observed from the TEB control
tower.

2.5.1.2 Air Traffic Control Handoff Points

Due to LGA to the east and EWR to the south, a number of handoff points are commonly
used by both rotary- and fixed-wing air traffic. The arrival and departure procedures for
runways 19 and 24 are run in concert with the southwest flow pattern at EWR, while arrival
and departure procedures for runways 1 and 6 are paired with the northeast flow pattern at
EWR. The basic instrument arrival and departure flows at TEB, based on runway
configuration and directional flow at EWR are depicted in Figure 2.5.1.2 - 1 and Figure
2.5.1.2 - 2.

2.5.1.3 Current and Proposed Operational Procedures

According to the TEB ATC facility manager there is a high concentration of rotorcraft traffic
that operates in the area, the majority of which operates VFR. In addition, TEB, like EWR
has a separate SVFR LOA that provides reduced separation for those who have signed it.
TEB is also directly linked to the TEC program that provides dedicated IFR routes between
airports. The only available “dedicated” SIAP for rotorcraft is the “Copter ILS”.
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The primary issue at TEB is noise abatement. Since early 1970, TEB has had some form of
noise abatement procedure in place. Throughout the years different monitoring systems
have been installed, but the main effort has been generated by the local community to find
a working relationship with the airport. The current system was commissioned in
September 1987 by Congressman Robert Torricelli and members of what would become the
Teterboro Aircraft Noise Abatement Committee (TANAAC). The TANAAC remains very
active. As a result, the TEB has a published noise abatement procedure for both rotary- and
fixed-wing aircraft operating at the airport that provides specific operational recommenda-
tions. Violation of these procedures could ultimately result in the offending aircraft being
barred from operating at TEB.

2.5.1.4 Current Published IFR Procedures

The TEB SIAPs are configured to support runways 6 and 24. A precision approach capability
is only provided to runway 6, which supports both standard and “Copter ILS” procedures.
The copter approach reduces both ceiling and visibility for rotorcraft operations in IMC. The
ceiling is reduced 100 feet and visibility decreased to one quarter mile. Table 2.5.1.4 -1 is
a complete list of all current available instrument procedures at the TEB.

Table 2.5.1.4 - 1 TEB Instrument Procedures

Type Type
Procedure Runway/Designation Procedure Runway/Designation

STARS Metro Four SIAPs VOR/DME Rwy 6
Penns One VOR Rwy 24
Wilkes Barre Three NDB or GPS Rwy 6
Yardley Two GPS Rwy 24

SIAPs ILS Rwy 6 Copter ILS Rwy 6
VOR/DME or GPS-A Departure Teterboro Four (Vector)
VOR/DME or GPS-B
VOR/DME RNAV Rwy 24

2.5.2 Ground Handling Procedures

The airport ground configuration at TEB is not complicated and does not require any specific
ground handling procedures other than control instruction from the ground controller. For
the most part, the airport serves as a base for a variety of national corporations and a
number of fixed base operators (FBO). The crews that pilot these aircraft are very familiar
with the airport and ground taxi routes. Consequently, no specific ground handling
procedures have been developed for TEB.

2.6 LaGuardia (LGA)

2.6.1 Airport Configuration

LGA Airport is configured with a basic runway design that provides two primary runways.
One aligned for a northeast-southwest flow (4-22) and the other with a southeast—
northwest flow (13-31). With the exception of runway 31 all runways have a published
SIAP that provides precision and non-precision capability. Radar approach and departure
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control services are provided continuously throughout the terminal area. In addition, LGA
has two on-field helipads located in vicinity of the GA terminal on the east side of the
airport. Figure 2.6.1 - 1 depicts the LGA airport layout.

2.6.1.1  Controlled/Uncontrolled Airspace

As with EWR, LGA airspace is contained within the N90 Class B airspace and provides ATC
services through an on-airport ATCT and the N90 TRACON. The actual vertical and lateral
dimensions vary to accommodate all published instrument procedures in and out of the
airport. The core of the LGA airspace extends from the surface up to and including 7,000
feet within approximately 5 nm for the airport. Outlying levels also extend up to 7,000 feet,
but their base elevations vary to control arrival, departure, and transient aircraft within the
designated airspace. Certain airspace borders to the south have been tailored to
incorporate instrument procedures for JFK International Airport.

For radar services the LGA airspace is further delegated for control purposes. Figure 2.6.1.1
- 1 presents the LGA airspace delegation and Table 2.6.1.1 — 1 provides the conditional and
unconditional altitude use.

2.6.1.2 Air Traffic Control Handoff Points

ATC services at LGA are provided by an on-airport ATCT and the N90 TRACON. The
airspace has a number of handoff points that are commonly used by both rotary- and fixed-
wing air traffic. Figure 2.6.1.2 - 1, Figure 2.6.1.2 - 2, Figure 2.6.1.2 - 3, and Figure 2.6.1.2
- 4 depict the fundamental arrival and departure flows for a southwesterly and
northwesterly flow, based on runway configuration at LGA.

2.6.1.3 Current and Proposed Operational Procedures

LGA experiences a high volume of both rotary- and fixed-wing air traffic as part of the N90
airspace configuration. Of all the airports involved in this investigation, LGA has the highest
level of rotorcraft activity including both VFR and IFR operations. Most of the rotorcraft that
enter the LGA airspace are transitioning to another facility, normally one of the heliports
located in and around the island of Manhattan. For IFR rotorcraft landing at LGA there is a
well-regulated routine for the rotorcraft to execute an ILS approach to either runway 13 or
22. Once the airport is in sight, the aircraft can either proceed to the on-airport heliport or
via SVFR to its final destination within the LGA airspace. LGA, like both EWR and TEB, has
an SVFR LOA that provides reduced separation for those who signed it. These agreements
are similar in nature (Sections 2.4.1.3 and 2.5.13) and provide the same level of access to
all signatories. In actuality, LGA serves as the northern entry point for the Manhattan
Heliports, while EWR serves as the southern entry point. From discussions with the
controllers at both airports, LGA handles a high volume of through traffic that is making this
Manhattan heliport transition. As a result, working the IFR rotorcraft traffic in and out of
the area is more involved and a certain level of delay routinely occurs. However, pilots
have a different perspective on the IFR situation at LGA; they have relatively few problems
with the IFR system and feel that it is adequate (section 2.7).

Of those rotorcraft that do land at LGA, the majority transition and proceed directly to the
heliport in the GA area on the east side of the airport. The intersecting runway
configuration makes separation of aircraft even more critical and requires continual
monitoring beyond that of other study airports that offer parallel or simultaneous runway
arrangement. The close proximity of aircraft landing on one, and departing on another
runway that actually intersect, requires a heightened level of awareness to ensure proper
spacing and sequencing.
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Table 2.6.1.1 - 1 LGA Conditional and Unconditional Airspace Use

Area Unconditional Conditional

1 None 11,000 feet/10,000 feet for arrival via LI1ZZI

1A None 10,000 feet for arrival via LI1ZZI

2 10,000 feet None

3 11,000 feet/10,000 feet None

4 13,000 feet/10,000 feet None

5 13,000 feet/9,000 feet None

6 11,000 feet/9,000 feet None

7 11,000 feet/7,000 feet None

8 None 10,000 feet/7,000 feet when EWR is not departing Rwys
22L/R and as noted in N90 7100.5C

9 10,000 feet/Below 10,000 feet/4,000 feet when released to JFK for ILS
Rwy 13L approaches and as noted in N90 7100.5C

10 12,000 feet/below 12,000 feet/4,000 feet when released to JFK for ILS
Rwy 13L approaches

11 None 12,000 feet/1,500 feet when released by JFK for
Maspeth/Coney climbs

12 None 10,000 feet/2,500 feet when released by JFK for Coney
climbs

13 None 5,000 feet/4,000 feet when released by JFK for Coney
climbs

14 12,000 feet/3,500 feet 12,000 feet/4,000 feet when released to JFK for ILS
Rwy 13L approaches

15 10,000 feet/3,500 feet 10,000 feet/4,000 feet when released to JFK for ILS
Rwy 13L approaches as noted in N90 7100.5C

16 10,000 feet/3,500 As noted in N90 7100.5C

17 12,000 feet/below None

18 12,000 feet/below 12,000 feet/4,000 feet when released to JFK for Rwy
22L/R approaches

19 None 3,000 feet/1,000 feet when released to JFK for Rwy 31
LOC approaches

20 15,000 feet/below None

21 15,000 feet/below 15,000 feet/3,000 feet when released to EWR for TEB
VOR Rwy 24 approaches

22 15,000 feet/3,000 feet 2,000 feet/1,800 feet when released to EWR for LGA
Rwy 13 ILS approaches

23 15,000 feet/7,000 feet 3,000 feet/2,700 feet or 2,000 feet/1,800 feet when
released to EWR for LGA Rwy 13 ILS/DME approaches

23A 15,000 feet/6,000 feet 3,000 feet/2,700 feet or 2,000 feet/1,800 feet when
released to EWR for LGA Rwy 13 ILS/DME approaches

24 15,000 feet/5,000 feet None

25 15,000 feet/7,000 feet None

26 15,000 feet/9,000 feet None

26A 15,000 feet/11,000 feet None

27 6,000 feet/below None

28 10,000 feet/below None

29 11,000 feet/below None

30 5,000 feet/below None

31 5,000 feet/below 5,000 feet when released to LIB for N69
approaches/departures

32 3,000 feet/below None

33 15,000 feet/8,000 feet None

34 8,000 feet None

35 7,000 feet/5,000 feet None

35A 5,000 feet None

36 7,000 feet/6,000 feet None
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As with EWR, the LGA arrival and departure routes are very detailed and allow virtually no
room for deviation in spacing and sequencing standards. In trying to provide rotorcraft with
an alternate instrument approach procedure the issue of protected airspace becomes a
major concern. Missed approach airspace cannot overlap for obvious reasons, but in a
highly active ATC environment that provides multiple approach and departure paths, it is
extremely difficult, if not impossible, to introduce a new procedure that would not conflict
with existing procedures. Another issue for the LGA area is that even though approaches
from the north are over water, the corridor is not unobstructed. There are a number of
ground obstacles in close to the east side of the airport where the heliport and GA terminal
are located that could have a detrimental effect on the development of any offset or PinS
instrument approach.

Noise is one element of rotorcraft operation that continually arises. The existence of
rotorcraft in the community appears to translate into noise complaints despite the many
efforts to minimize its effect. With the high level of rotorcraft activity in the vicinity of LGA,
noise complaints play an ever-increasing role in where rotorcraft can operate both VFR and
IFR. As with TEB, LGA is very sensitive to the community and the noise issue is an
important item. The development of any SNI procedure will entail flight at low altitudes
and, aside from the issue of obstacle clearance and separation between other aircraft, noise
could ultimately be the driving factor.

In the mid-1980’s in an effort to better control rotorcraft VFR activity, the FAA in
conjunction with metropolitan authorities, published a number of VFR Helicopter Route
Charts. These routes, although not mandatory, prescribe altitudes and recommended
routing that guide rotorcraft through congested airspace. Many ATC procedures are
predicated on reporting specific points along these routes to gain access in and out of
controlled airspace. The program has been a success over the years and has significantly
enhanced rotorcraft operability throughout areas in which they have been published.

2.6.1.4 Current Published IFR Procedures

All runways at LGA have a published SIAP, and with the exception of runway 31, all have a
precision capability. The approach to runway 22 also provides a “Copter ILS” procedure.
The copter approach provides a reduction in both ceiling and visibility for rotorcraft
operations in IMC. The ceiling is reduced 100 feet and visibility is lowered to one quarter
mile. Table 2.6.1.4 - 1 is a complete list of all current available instrument procedures at
the LGA.

Table 2.6.1.4 - 1 LGA Instrument Procedures

Type Type
Procedure Runway/Designhation Procedure Runway/Designhation

STARS Milton One SIAPs VOR/DME or GPS-E
Minks One VOR/DME or GPS-G
Nobbi Three VOR/DME or GPS-H
Rockdale Two VOR or GPS-F

SIAPs ILS Rwy 4 VOR Rwy 4
ILS Rwy 13 NDB or GPS Rwy 4
ILS Rwy 22 NDB or GPS Rwy 22
LOC Rwy 31 Copter ILS/DME Rwy 22
LDA-A Departure LaGuardia Eight (vector)
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2.6.2 Ground Handling Procedures

LGA has no special ground handling procedures for rotorcraft. A heliport is located near the
GA terminal on the east side of the airport. On approach, once the airport is in sight,
rotorcraft can transition directly to the helipad and ground taxi to the parking or terminal
area. If the weather is such that an approach to the runway is required, the rotorcraft will
exit the runway and either ground or hover taxi to the appropriate parking area.

2.7 Helicopter Operator Interviews

The helicopter operators known to frequently use the four study airports were interviewed in
order to gain an understanding of real world operations at these airports. Pilot’s and
operator’s organizations, ERHC, NEHPA, MAHA, and HAI were contacted and all suggested
individuals to interviews. The decision was made to interviews the pilot/operators by
telephone rather than in person for two reasons. First, it was the best way to reach the
highest number of interviewees. Due to their irregular hours and the on-call nature of their
work, it is very difficult to arrange one time and place that will fit the schedules of a large
number of pilots. Second, discussing issues on an individual level allows for more honest
responses than can sometimes happen in groups due peer pressure or politics.

Twenty-one questions were developed as a guide to define the “real world” operational
characteristics at the fours study airports. Of the fifty-nine pilots contacted, thirty-five
provided telephone interviews. This is a response rate of fifty-nine percent, a higher
percentage than written surveys or scheduled meetings often provide. A copy of the
interview questions can be found in Appendix D.

With one exception, the respondents were those who would be affected by changes to the
Northeast Helicopter Corridor IFR helicopter operating environment. In other words,
interviewed pilots were those who perform missions that require all-weather capability,
whose aircraft and crews are instrument certified, and who routinely fly IFR in the study
area. Furthermore, most, 54 percent, currently operate in all or part of the Northeast
Helicopter Corridor.

2.7.1 Operational Characteristics

This section discusses the typical operational profiles as flown by the pilots interviewed. It
includes types of aircraft, origins and destinations, altitudes flown, and operational
procedures. It also discusses decision factors under which pilots select whether or not to fly
IFR, by examining the conditions and defining operational benefits and constraints.

2.7.1.1  Type Of Aircraft

The helicopters flown by interview pilots are most often larger models that support missions
requiring an all-weather capability. Such missions include, but are not limited to, corporate
executive, small package delivery, and some aspects of EMS—all common missions in the
study area. The types of aircraft used by the interviewed pilots were Sikorsky S-76 (A
through C models); Bell models 230, 222, 412 and 430; AS 350 and 355; BK 117; and
McDonnell-Douglas (MD) 900. The S-76 by far is the most commonly operated. The
number of each aircraft type flown by the interviewed pilots is shown in Figure 2.7.1.1 - 1.

2.7.1.2  Origins and Destinations

The study focuses on four major airports in the northeastern United States, PHL, LGA, TEB,
and EWR. The majority of helicopter pilots interviewed that use these airports are based in
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New York State, but many are based in the six nearby states in the northeast, Pennsylvania,
New Jersey, Connecticut, Massachusetts, Rhode Island, and New Hampshire. The number
of interviewees located in each of these states is shown Figure 2.7.1.2 - 1.

Figure 2.7.1.2 - 1 Origins of Helicopter Operations

The pilots were asked to which airports/heliports in the New York/New Jersey Metropolitan
or Philadelphia areas they fly. According to the sample, LGA is the airport they use most,
followed by TEB, JFK, the Manhattan Heliports, EWR, White Plains (HPN), then PHL, as
shown in Figure 2.7.1.2 - 2.

2.7.1.3 Altitudes Flown

The pilots were asked at what altitudes they most commonly operate. As shown in Figure
2.7.1.3 - 1, the altitudes most commonly flown are between 3,000 and 5,000 feet AGL,
although some operate as high as 6,000 feet AGL. These altitudes are normally considered
high for rotary-wing aircraft that routinely operate below 2,000 feet AGL in other areas that
are less congested than the Northeast Helicopter Corridor, where they are not as frequently
mixed in with commercial air carriers, and where they do to not often operate IFR.
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Figure 2.7.1.3 - 1 Altitudes Flown

The pilots were also asked what factors were considered when deciding which altitude to fly.
There were three reasons given as to why altitudes were selected: icing, noise abatement
and efficiency. The two most commonly stated reasons were icing and noise abatement at
59 and 36 percent respectively. Icing is the greatest concern. When flying under IFR,
rotorcraft must fly at altitudes and along routes originally designated for fixed-wing aircraft.

It is at these altitudes that icing is more likely to occur. Therefore, it is essential that pilots
avoid icing conditions normally experienced at higher altitudes, particularly during the
winter. At the same time, they must be aware of the noise impact of flying at lower
altitudes that may be costly due to the potential of negative community reaction. One

respondent stated “efficiency” as a reason for selecting a lower altitude because it takes
longer to reach and descend from higher altitudes and also requires more fuel. Figure
2.7.1.3 - 2 shows the percentage of responses to each answer.

2.7.1.4 IFR Benefits and Constraints

The models of aircraft flown by those interviewed are all instrument certified. All but one of
the pilots flies IFR part of the time. The missions normally flown by these large aircraft are
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those that are expected to be a reliable form of transportation for passengers and/or cargo.
Many of the operators fly corporate-executive missions and are responsible for flying high-
paid executives from large corporations who expect fast, reliable transportation service.

Another common mission for rotorcraft in the northeast is express package delivery.
Overnight express package delivery services have staked their reputations on meeting
deadlines. A mission with a growing number of IFR operations is EMS. It is relied upon to
transport severely injured or ill passengers to the appropriate facility. EMS operators often
use the area airports when transferring patients from one facility to another.

Figure 2.7.1.4 - 1 presents the percentage of time that the pilots fly IFR. As the percentage
of IFR time increases, the percent of pilots decreases. The highest percentage of pilots,

35 percent, operate IFR less than 5 percent of the time, while only 3 percent fly operate 21
to 25 percent of the time. No pilot interviewed flew IFR more than 25 percent of the time.
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Figure 2.7.1.4 - 1 Percentage of Time Northeast Helicopter Pilots Fly IFR.

The northeastern helicopter operators choose to operate under IFR for several reasons. The
predominant reason is bad weather at 81 percent. The percentage for next largest
response drops to 10 percent and are those who fly IFR because of safety. The final two
responses at 5 percent each were, “accurate direction when flying into an unknown area”,
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and “availability of an IFR facility at the destination.” This last reason implies that pilots
would choose to operate IFR more often if there was an IFR capable facility at more of the
destination airports or heliports, but many locations to which they fly are not instrument
certified. Figure 2.7.1.4 - 2 presents the reasons given for flying IFR.
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Figure 2.7.1.4 - 2 Reasons to Fly IFR.

Although pilots do operate under IFR, they indicated that there are constraints to IFR flight.
The interviewees were asked two questions regarding these constraints. The first related to
problems within the system that constrains IFR flight. The second concerned what factors
pilots consider before making the decision whether or not to fly IFR. The answers to both
questions were similar.

The interviewed pilots identified four issues that constrain IFR flight. The operators stated
that IFR normally leads to additional time due to circuitous routing, lack of alternates, and
fuel restrictions, and that they are more likely to encounter icing at the altitudes they are

required to fly in the current route structure.

The helicopter loses the timesaving, direct flight advantage when following prescribed IFR
routes, which adds more time to the mission. It was also noted that it takes more time to
reach and then descend from the higher altitudes required by IFR routes. Time constraints,
at 57 percent, were the most frequently stated reason for not flying IFR.

Another concern pilots have operating IFR is the lack of alternate airports or heliports along
the designated IFR routes. Pilots are required to carry enough fuel to land at an alternate in
case their original destination goes below minimums or is closed due to unforeseen
circumstances such as heavy snow, severe icing, or ground incidents/accidents. This
problem is exacerbated because there are not many IFR capable alternates available along
the designated routes within range of their reserve fuel supply. This serves to limit their
payload and/or range. At 34 percent, “fuel requirements” was the next most common
constraint to flying IFR and “not enough alternate airports” was the response by 6 percent
of the pilots.

Icing was considered a constraint by 3 percent of those interviewed. Icing is a major factor
in limiting the reliability of helicopter transportation. Icing is more likely to occur at the
altitudes rotorcraft are required to fly along the currently published IFR routes, particularly
in winter. This problem is compounded by the fact that they are restricted from operating
when there is only a forecast of icing conditions. Furthermore, if there is any doubt to the
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possibility of icing, the National Weather Service (NWS) will still forecast icing. The
operational constraints supplied by the interviewees are shown in Figure 2.7.1.4 - 3.
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Figure 2.7.1.4 - 3 System Constraints to Flying IFR

The factors the pilots consider before making the decision whether or not to fly IFR are
similar to system constraints. Time and fuel considerations again showed up in these
responses. Time was by far the number one factor with a response of 60 percent. The next
response received only 15 percent. That 60 percent of the pilots showed concern for time
again reflects the understanding that helicopters are valued as a fast, direct, transportation
mode. Pilots believe that flying the current IFR routes designed for fixed-wing aircraft
reduces the efficient use of the rotorcraft fleet.

The second most commonly stated reason for deciding to not operate IFR was that “VFR is
easier”, at 15 percent. According to the pilot comments, IFR takes more planning and
operational preparation and, unless it is truly necessary, they would prefer to fly VFR.

Circuitous routing was the third most frequent response to not flying IFR at 13 percent.
This relates to the limited number of direct IFR routes for rotorcraft. IFR routes often do
not take aircraft where they need to go. Fuel was the fourth response due to the same
reasons discussed for operational constraints. The final reason for not flying IFR was that
there is “no need”. The results show pilots find it easier, faster, and more time and fuel-
efficient to fly VFR. Figure 2.7.1.4 - 4 shows the reasons pilots decide not to fly IFR.

2.7.1.5 Letters of Agreement (LOA)

The pilots were asked if they had a LOAs with the any of the airports to which they fly. The
response shows that 88 percent do, as shown in Figure 2.7.1.5 - 1. Figure 2.7.1.5 -2
presents the reasons that these LOAs are written, the primary response at 71 percent, was
to define SVFR procedures for rotorcraft operation at the airports. The two other responses
given were “easier handling” and “time savings”.

Figure 2.7.1.5 - 3 shows the airports/heliports with which operators have LOAs. In the
figure, “local” indicates the smaller non-study airports where the rotorcraft operate.
Ignoring the local airports because they are not differentiated, three of the four study
airports were ranked as those with the highest number of LOAs. LGA and TEB both have an
18 percent response, with EWR second at 16 percent. The next three were non-study
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airports, with 8 percent for White Plains (HPN), where many of the study rotorcraft are
based, JFK International Airport at 7 percent, and Boston Logan (BOS) at 4 percent. The
fourth study airport, PHL, had the fewest nhumber of LOAs with operators/pilots, reflecting
the low helicopter traffic level that airport experiences.

2.7.2 Terminal Procedures

2.7.2.1  Approach

The most efficient instrument approach used by the helicopter operators at all study airports
is the ILS. Each airport has a published “Copter ILS” that provides lower minimums than
the published fixed-wing ILS. These approaches align the aircraft to the runway. Once the
landing environment is in sight, helicopters can transition to land at a heliport, if available,
or proceed to another destination via a SVFR clearance. The study airports that have
heliports/helipads are, LGA, EWR, and PHL. TEB does not. At TEB, pilots land on the
taxiway.

Of the pilots interviewed, 93 percent said they were mixed in with fixed-wing air traffic on
approach to one or more of the four study airports. Of those who were mixed in, all said
that they had experienced a delay or problem, as shown in Figure 2.7.2.1 - 1. The

7 percent that were not mixed in with fixed-wing aircraft were those who said they used the
“off-duty” runway or were EMS operators who had a patient on-board and were therefore
given priority handling.

However, 61 percent said they had no conflicts with fixed-wing aircraft on approach. Those
who had no conflicts said that they were “fast enough” to keep up in sequence. Of the

39 percent who said they did experience some conflict with fixed-wing on approach, most
said it was only when the weather was at or close to minimums when they are required to
execute an approach to the runway. The results of this question can be seen in Figure
2.7.2.1-2.

2.7.2.2 Departure

On departure, when the weather is below visual minimums, pilots will fly a published
departure procedure from the airport. However, all require a clearance whether requesting
SVFR or IFR or departing from a heliport or another location within the controlled airspace.
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In answer to the question whether they are mixed in with fixed-wing on departure, the
responses were “yes”, “no”, or “in sequence”, or “in sequence but leave from heliport”. This
means that the rotary-wing aircraft are sequenced in the same departure queue with fixed-
wing aircraft while waiting for a departure clearance. Some pilots interpreted this as being
“mixed in with fixed-wing”, but others, since they do not fly the published SID, but receive a
departure clearance that allows them to fly a requested heading, interpreted this as not
being mixed in. This is reflected in Figure 2.7.2.2 - 1 that shows that although 61 percent
of pilots answered that they are mixed in with fixed-wing aircraft and 39 percent said they
were not, 55 percent of all respondents said they were “sequenced”.

Only 15 percent of the respondents stated that they have conflicts with fixed-wing aircraft

on departure, saying that there was no problem in the regular sequencing. In fact,
85 percent said that they have no conflicts. Of the ones that do have conflicts, the main
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issue was that they have to wait for fixed-wing aircraft or are put at “the end of the line”.
Others said they had conflicts only if the weather was very bad or if they were departing in
the same direction as the fixed-wing. The results are shown in Figure 2.7.2.2 - 2.
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Figure 2.7.2.2 - 2 Conflicts with Fixed-Wing on Departure
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3.0 POTENTIAL SITES FOR SNI APPLICATION

This section discusses the operational aspects associated with the application of an SNI
concept at each of the study airports using data collected and described in section 2.0. As a
result of this investigation it is clearly evident that there is no one solution to the
intertwined network of terminal and en route policies and procedures. It is also evident that
numerous rotorcraft operators that transit the study airspace on a daily basis and the
national rotorcraft organizations, do not necessarily have the same perspective on
operational requirements.

The regional and local ATC management have, for the most part, taken a proactive
approach to working with the vertical flight community. For example, the New York
TRACON (N90), which is larger than the TRACON co-located at the PHL ATCT, has
continually maintained an active involvement in addressing the issues associated with VFR
and IFR rotorcraft traffic. They maintain a working relationship with representatives of both
local operators and regional organizations in an effort to “make it work”. The operators also
provide the same level of perseverance to find the best alternatives to work within the
system.

Previous research efforts have identified a number of the same issues that relate to
developing procedures and standards to allow for the safe and efficient simultaneous IFR
operations of rotary- and fixed-wing aircraft in dense terminal and en route environments.
A variety of suggestions and recommendation have been introduced over the course of
these studies. Each inquiry offers a revised approach with high expectations, with only
minimal results. The majority of successes have come about where local operators deal
directly with local ATC. However, even with over fifty years of active flight operations in the
NAS, rotorcraft still only represent a small percentage of overall air traffic activity.

Over the years, the FAA has conducted many studies in an attempt to rectify the imbalance
in air traffic situations without imposing penalties on one class or type of user over another.
As an example, results from the National Airspace Review (NAR) conducted in the early
1980’s reveal that rotorcraft had not been properly integrated into the air transportation
system. The review stated that rotorcraft have been forced to:

= Operate in airspace that was designed for fixed-wing aircraft,
= conform to standards that were established for fixed-wing aircraft, and

= adapt to procedures that had been designed for fixed-wing speeds and
maneuverability.

The ultimate resolution for the northeastern United States was the creation of the Northeast
Helicopter Corridor. Although beleaguered with operational problems, the corridor was a
first effort that needs to be revised for the next century. Significant improvements in
rotorcraft performance, airborne navigation, and ATC support systems have taken place
over the past two decades. Even though rotorcraft are a small percentage of the total
aircraft traffic in the study area, its use as a mode of transportation continues to expand.
Next generation procedures that support vertical flight should be established.
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3.1 Traffic Pattern Generation Factors

The following section addresses issues associated with repetitive situations and SVFR
applications. It looks at the factors that generate arrival and departure patterns at a
particular airport and examines issues associated with separation of aircraft and the
availability of SIAPs.

3.1.1 Repetitive Situations

Most of the study facilities experience repetitive situations and have worked out satisfactory
methods of handling them. To those involved, these methods are routine and not dynamic
enough to document as major improvements in the IFR flow. In other words, no one sees
these as special procedures that would significantly increase overall capacity. There is
improvement in the IFR flow, but it is limited to due the small numbers of rotorcraft in the
total volume of air traffic. These are simple routine handling applications that have become
standard procedures to expedite the flow of IFR rotorcraft operations. For example,
although there are few IFR rotorcraft in the PHL Class B airspace, a procedure has been
developed that benefits ATC and operators alike. Normally the arriving and departing traffic
flow is to runway 27R/L, but when an IFR or VFR rotorcraft is inbound to the airport, the
TRACON vectors it on a course or approach to runway 17. This is beneficial to the rotorcraft
operators because the approach end of runway 17 is close to the GA terminal that most
rotorcraft operators use to discharge and/or pickup passengers, or refuel, as required. For
the most part, this action takes rotorcraft traffic out of the primary flow of IFR traffic to the
airport and provides a simultaneous, yet separate, approach and departure corridor. In this
way, ATC is accommodating the helicopter operators as well as having developed the most
efficient operational procedure for all traffic.

The approach to runway 17 may not be considered an important issue by the air traffic
controllers, but it provides insight into a prototype procedure that offers value to rotorcraft
operations at PHL. The degree to which this type of procedure could impact rotorcraft IFR
operations varies by airport. Each of the study airports have some type of simple procedure
that allow rotorcraft to transition off a published SIAP or visual procedure to a helipad,
another on-airport area, or to proceed SVFR to other area heliports or landing locations.

The value here is that rotorcraft have been removed from the IFR flow at a point in advance
of what was expected for the arrival flow and that the operational performance
characteristics of the rotorcraft are advantageously applied.

The volume of rotorcraft traffic varies among study airports, but generally LGA has the
highest level followed by TEB, EWR and PHL. Each airport has a “Copter ILS” SIAP
published to support rotorcraft activity. The minimums for these procedures are lower than
those for fixed-wing and therefore allow rotorcraft access to the airport at times when fixed-
wings are restricted. Even with lower minimums and ability to transition to other areas,
rotorcraft air traffic must still be sequenced with all the other aircraft on final to a runway.
This ultimately leads to a delay in the flow due to the speed differential between rotary- and
fixed-wing aircraft, because controllers tend to provide ample separation to ensure that one
aircraft does not over take another. The result is that the arrival flow is elongated or
stretched out to build a window for the rotorcraft.

With this in mind, one element that must be considered for any SNI development is
removing the rotorcraft from the standard IFR flow in and out of the airport. Whether or
not a separate en route network is developed is not the issue. The key to successful
implementation is to provide an independent flow that is not linked to the standard fixed-
wing paths. An important point was mentioned at all facilities—that no matter what is
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proposed, it must be accomplished in the existing airspace. Airspace is a finite element that
cannot be expanded. It can be partitioned, divided, or sectored to provide a more efficient
use, but an additional layer cannot be added for rotorcraft.

3.1.2 Special Visual Flight Rules (SVFR)

Review of the operator and ATC interviews clearly indicates that SVFR procedures provide a
key ingredient to success of helicopter operations during marginal VMC or in some cases
IMC. Considering the delays normally associated with IFR for rotorcraft, most operators
elect to conduct operations via SVFR procedures. For the most part, operations under SVFR
provide virtually the same benefit as VFR, but eliminate most of the limitations imposed by
IFR.

The two busiest facilities, LGA and EWR, have LOAs with specific operators that authorize
SVFR helicopter operations within their designated airspace. Appendix E shows an example
LOA for LGA. The use of SVFR procedures is a significant operational link when the weather
is considered marginal. Most rotorcraft do not land at the airport for which they are on
approach. The common practice among facilities is to put the rotorcraft on a published
SIAP, usually the “Copter ILS”, and at a point where SVFR minimums can be maintained,
permit the rotorcraft to proceed via SVFR to its intended destination. This procedure is
executed so often that it is considered routine for both the controller and participating
operators.

The successes of SVFR procedures in IMC offer potential for developing an SNI concept at
each of the study airports. There are obviously some elementary differences between SVFR
and an SNI concept, but SVFR could serve as a template for developing a prototype SNI
matrix in terminal airspace. By examining specific course and altitude selections associated
with SVFR operations, a three dimensional model could provide a first-level model of
potential SNI procedures in terminal airspace. In addition, through the application of new
technologies, such as GPS and ADS-B this model could further be enhanced to render an
IFR procedure that is separate and distinct from those that support fixed-wing aircraft.

3.2 Special Priority Handling Penalties and Benefits

3.2.1 In-Flight

Rotorcraft sometimes have a difficult time operating in the IFR environment. Aside from the
fact that the route structure is based on fixed-wing performance, the general characteristics
of the instrument flight rules do not take into account the operational advantages of
rotorcraft. For instance, the lower speed of rotorcraft is often considered a detriment. Yet,
in an environment where precision GPS approaches will require a decelerating procedure to
minimal operating flight airspeed, the issue of slow speeds becomes an asset.

Even though specific VFR and SVFR procedures have been perfected at the study airports to
allow a variety of operations to occur within controlled airspace, rotorcraft still face penalties
while operating either VFR or IFR due to lower speed. Consequently, ATC routinely delays
or restricts rotorcraft operations in an effort to expedite fixed-wing, or fast moving aircraft
operations. The assumption is that the slower moving rotorcraft requires considerably more
separation. Furthermore, due to the unique flight characteristics of rotorcraft, they can
easily be placed on a diverging course, thereby eliminating any perceived separation
conflict, despite its slower speed. The unique operating characteristics of rotorcraft can be
positively applied rather than considered restrictive and limiting.
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SVFR procedures enhance ATC and rotorcraft operability during IMC. It can be considered a
special handling benefit by allowing rotorcraft to operate SVFR in less than VFR conditions.
Although the aircraft must obtain a clearance and meet certain flight conditions, SVFR
empowers rotorcraft with a special advantage to continue to operate visually. This benefit
needs to be continued and examined to determine if the lessons learned through SVFR can
assist in developing the first level SNI routes and altitudes.

The operational capability of rotorcraft has substantially improved over the past decade and
their missions are expanding to a point that in the northeastern United States an all-
weather capability is becoming a necessity to meet operational requirements. Rotorcraft
need full and equal service when the airports or landing sites are less than VFR. As the
requirement for increased capacity and improved throughput for air carriers and other fixed-
wing aircraft remains a high priority, issues associated with rotorcraft appear lower on the
list. This is apparent in the daily airport operations where slower aircraft are frequently
delayed in order to expedite the movement of faster traffic. This procedure is
understandable when two or three air carrier arrivals or departures can be accomplished
within the same time or space that a single rotorcraft requires. However, it is a marked
penalty for rotorcraft that requires attention by all involved, the FAA, industry and
particularly the operators, who have been the most active, and without whom very little
would change.

3.2.2 Ground

At most study airports rotorcraft operations are allowed to break off from the routine
ground flow and proceed directly to the heliport/helipad or designated parking area via
ground or hover taxi. Variation on when transition occurs depends on airport weather
conditions, designated taxi routes, and amount of ground traffic.

Depending on the location of the on-airport heliport/helipad, in most situations it is
extremely rare to have rotary- and fixed-wing ground traffic mixed together in the same
area for departure. However, it is possible that a rotorcraft may request departure from
locations on the airport that may be in proximity to fixed-wing ground traffic.

3.2.3 Impact on FAR Part 121 Air Carriers and Regionals

There appears to be no conflict between CFR Part 121 air carrier and regional operations
and rotorcraft based on discussions with controllers at all facilities. Even when rotorcraft
operations are IFR, the majority do not land at the airport providing them approach
services. At some point during the approach there is a transition via SVFR to another
landing site, thereby removing it from the IFR flow. Although, according to ATC, rotorcraft
IFR landings at an airport are relatively infrequent, any slow IFR traffic will have some effect
on the flow of arrivals and departures despite the type of aircraft.

It should be noted that this study did not include any interviews with Part 121 operators. It
would be wise to include air carrier pilots and management concerns when the SNI
investigation is taken to next level.

3.3 Alternate IFR Approach/Departure Paths

Depending on the operational characteristics at each location, there may be a need to
develop alternate approach and departures paths for rotorcraft. The level to which this is
accomplished may, or may not, be to the current level of the industry-defined SNI concept.
However, some procedure that separates rotary- and fixed-wing IFR traffic flows would be
beneficial to the IFR operational efficiency of both.
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At airports that experience low IFR rotorcraft traffic counts, similar to PHL, it is evident that
dynamic SNI procedures are not now necessary. Some procedural enhancements may be
needed to improve coordination between facilities and throughput of rotorcraft transitioning
their airspace, but SNI procedures would not be required. At locations that match or exceed
the volume of IFR rotorcraft traffic at LGA, innovative SNI procedures would be very
beneficial as a non-interfering method of handling both SVFR and IFR traffic.

3.3.1 Approach Paths

The publication of non-precision GPS criteria for rotorcraft offers a starting point for
developing stand-alone SIAPs for rotorcraft that removes the airport runway from the
equation and permits the use of realistic PinS and heliport instrument procedures.

Although, as with any instrument procedure, GPS procedures are sensitive to location of
obstacles, protected airspace, and other air traffic, they can be placed in areas that are
considerably more confined than those that now support fixed-wing aircraft or “Copter” type
approaches or departures. For example, at LGA where a majority of rotorcraft traffic
transition to other destinations, a non-precision GPS PinS procedure could be developed to a
point west of the airport that coincides with current SVFR operations. This would provide an
IFR flow separate from fixed-wing aircraft and away from the centralized traffic flow in and
out of the airport. Similar procedures could be considered at other airports with a high
volume of transitional IFR rotorcraft air traffic.

At locations where there is considerable IFR rotorcraft traffic that land at the airport, GPS
criteria could serve as the basis for providing a non-interfering instrument procedure. It
must be understood that the versatility of rotorcraft over fixed-wing aircraft is the key
element in developing these procedures. A rotorcraft does not have to align with the
runway to make a successful landing at an airport. As the example in the previous
paragraph shows, a PinS procedure could be developed in the vicinity of the airport. This
would remove the rotary-wing traffic from the routine fixed-wing approach path. Itis not
an easy task, because each of these procedures cannot interfere with the protected airspace
of other instrument approach or departure procedures and more important, the missed
approach areas can not overlap.

3.3.2 Departure Paths

The versatility of the GPS signal is such that it is not sensitive to whether an aircraft is
either proceeding to or from a landing site. Except when there is inbound air traffic, the
path into a facility can be used as the path from that same facility. Rotorcraft do not need a
runway. Using GPS, state-of-the-art rotorcraft departures could be designed to proceed
away from other inbound or outbound air traffic. A variety of GPS based SIDs could be
published, allowing rotorcraft to proceed out of the immediate airport environment, connect
to a preferred IFR or TEC route then continue on routinely to their destination.

3.3.3 Alternate Route Structure

Altitude is another major point of confusion that continues to go unnoticed in defining an
alternate route structure. It has been assumed by many that the rotorcraft community
needs a quasi victor airway structure in high volume traffic locations such as the Northeast
Helicopter Corridor. Although the Northeast Helicopter Corridor was offset from the primary
airway flow, it was patterned after the fixed-wing environment. Assigned altitudes in the
corridor range from as low as 1,700 feet to a maximum of 5,000 feet. At these altitudes,
there is uneven radar coverage at best. As part of this investigation, the issue of providing
a non-interfering low-altitude structure was to be considered based on the same altitude
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range. However, as indicated by the helicopter pilot interviews, rotorcraft would like to be
able to fly IFR at altitudes ranging from 500 feet to 1,000 feet AGL. When considering IFR
flight in controlled airspace, especially congested Class B airspace that belongs to N90A in
the Northeast Helicopter Corridor, the lack of radar coverage presents significant limitations,
whether en route to or from LGA or EWR. It is even more difficult to consider providing an
actual low-altitude IFR route structure for rotorcraft when coverage cannot be secured at all
requested altitudes.

With the advent of “free flight” and continued research into potential applications of ADS-B,
it is reasonable to assume that some level of positive control will be provided in areas that
are now obscured from radar, especially with successful results of test projects like
Operation Heli-STAR (Section 2.1.8.2). Once positive separation and sequencing
throughout the altitude spectrum of controlled airspace can be provided without restrictions,
then a truly separate and non-interfering route structure can be undertaken.

3.4 SNI Needs Assessment

The terminal and en route operating environment included in this investigation is marginally
acceptable from a rotorcraft perspective based on comments provided by ATC, area pro-
cedures specialists, and local rotorcraft operators. There is always room for improvement,
but the cooperative effort of both ATC and pilots make the system work. ATC does its best
to appropriately merge both rotary- and fixed-wing air and ground traffic to provide an
expeditious flow.

Understanding a key point in handling air traffic is necessary. Control decisions are
regularly made, and although the basic rule is “first come, first serve”, this is not always the
case. In order to maintain an expeditious flow, occasionally slower aircraft may encounter a
slight delay to allow faster aircraft to continue. This by no means indicates that the system
is broken, but that it may need to be augmented. This investigation has revealed that
improved guidance and more appropriate procedures that focus precisely on issues
associated with rotorcraft and ATC requirements are needed. If both ATC and local
operators were provided with procedures that improve traffic flow, eliminate rotary- and
fixed-wing competition, and allow rotorcraft to fly with more flexibility in the system, most
of the current dilemma might not exist.

For years, positive statements from volumes of investigative research have touted the
unique operating characteristics of rotorcraft. Although, earlier procedures provided some
advantages, not until publication of helicopter GPS non-precision approach criteria in 1997,
were these characteristics realistically reflected in an instrument approach procedure. The
improved navigational accuracy that is provided by satellite technology has permitted
overall reduction in trapezoidal dimensions in published criteria. With the same level of
safety, non-precision GPS approaches for rotorcraft can be developed in places that were
once considered unacceptable for instrument procedures. Ongoing programs are continuing
this work and hoping to expand the envelope to include a precision capability in the near
future.

The vertical flight industry has plainly stated its agenda in a white paper presented to the
FAA Administrator in July of 1998 titled, “Developing a Safe and Efficient Vertical Flight
Infrastructure” (Appendix F). An essential goal of this paper is the development of an air
and ground infrastructure for rotorcraft based on the concept of simultaneous non-
interfering procedures to include heliport-to-heliport all-weather operations. The results of
this investigation firmly support development of some type of SNI procedure in high volume
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areas. However, unless that support is unanimous, and all participants including, operators,
providers, and users are involved, the effort will not result in any consequential changes.

Recent efforts developing pseudo SNI procedures in the private sector have proven to be
very successful. The number of private rotorcraft GPS approaches has rapidly increased as
one company, Satellite Technologies Implementations (STI), has been actively developing
private-use SIAPs for a variety of customers. Under an agreement with the FAA, STI
develops the entire procedure package and submits it directly to the FAA quality control
program. This has significantly compressed the turn around time from procedure start to
publication. The significant issue here is that in the process of developing independent GPS
SIAPs, STI has been able to network together a variety of private GPS SIAPs in the same
area to form a low-altitude GPS network. Although ATC handles all IFR traffic in the same
manner, these heliports are in such close proximity to each other it is as if a dedicated
network is being provided. The majority of these procedures support EMS helicopter
operations. At some locations as many as 22 approaches have been networked together
(Appendix G). The need for EMS operators to perform patient transfer from an on-scene
site or to proceed from hospital to hospital is routine. In the past, while lives hung in the
balance, EMS transport was accomplished via ground vehicles that were dependent on local
road conditions. With the publication of the non-precision GPS criteria for rotorcraft, STI
has been able to assist EMS operators into a full-scale operation that now includes IFR
approaches to hospital heliports. The potential application in the civil world, especially
considering congested airspace similar to that of N9O, is virtually endless. If anything, it
bears an in-depth assessment of how ATC in these other locations handle this influx of new
instrument procedures.
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4.0 CONCLUSIONS

The conclusions are the result of the investigative effort performed in support of the NASA
SNI task assignment. Due to the nature of the investigation, they have been segregated
into the two major operational areas, ATC and rotorcraft. This is designed to delineate
fundamental issues by area and offer a detailed perspective on issues that directly relate to
exploring an SNI concept.

4.1 Air Traffic Control Operations

4.1.1 Air Traffic Control Awareness

Although, traffic services are normally provided without incident, there appears to be a lack
of familiarity with the operational capabilities of rotorcraft at some ATC facilities.

Controllers understand that rotorcraft are different from fixed-wing, but they have an
instilled misperception that this difference should prohibit rotorcraft from conducting
operations in the same airspace as fixed-wing. The element that most controllers
comprehend and use is the ability of rotorcraft to hover, because it can instantly provide the
anticipated or required separation between aircraft.

4.1.2 Rotorcraft Performance Characteristics

The adaptability of rotorcraft should be exploited to enhance air traffic operations rather
than restrict them. Rotorcraft are notably more versatile, and depending on type and
model, can cruise at airspeeds from 90 to 160 knots, which is compatible with most fixed-
wing approach speeds. Rotorcraft can maneuver in significantly less airspace than fixed-
wing aircraft and do not require a runway to land. Recently published non-precision GPS
criteria take advantage of satellite technology as well as the operating characteristics of
rotorcraft. These procedures should be the rule and not the exception and could be the
basis of an SNI concept.

4.1.3 Radar Coverage Restrictions/Limitations

Radar coverage is a significant concern in the Northeast Helicopter Corridor. The altitudes
at which rotorcraft request to fly are low enough to either be screened from radar
identification by ground obstructions or be below the limits of the radar service area. An
augmented system is necessary to provide minimal surveillance coverage in these areas.
The FAA is exploring new technologies that could maintain surveillance and positive control
of aircraft through a combination of primary and secondary radar and broadcast of satellite-
derived position information from individual aircraft.

4.1.4 GPS Navigation

The application of GPS as the sole means of navigation throughout any SNI structure is not
feasible at this time. As stated in the JHU/APL report (Section 2.1.7.1), GPS with LAAS and
WAAS can satisfy the required navigational performance and function as a sole source for
navigation. However, both systems are still in the developmental stage and are not
projected to become operational until 2001. In addition, there are known risks to GPS
signal reception that must be managed. Steps must be taken to minimize the effects of
intentional interference. Finally, a definitive national GPS plan and management
commitment is needed to establish system improvements for civil aviation users and
provide greater information access to the civil aviation community.
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4.1.5 Limited Rotorcraft SIAP Availability

There are no stand-alone rotorcraft public-use SIAPs. Each of the study airports has a
published “Copter ILS” approach, but this procedure is limited in its ability to reduce delay
and increase capacity. The localizer and glide slope for an ILS approach are locked into a
specific runway and cannot be realigned to provide service to another location on the
airport. Although, on an ILS approach, once the landing environment is in sight, the pilot
can cancel IFR and proceed visually to the designated landing area, it does not remove the
rotorcraft from the fixed-wing traffic flow.

A rotorcraft in the ILS flow is in direct competition with all other aircraft en route to that
airport whether it actually lands at the airport or not. However, rotorcraft are not bound to
a specific landing surface, such as a runway. Helipads, or on-airport heliports, that are well
removed from the active flow of fixed-wing traffic can be provided with an independent non-
interfering non-precision GPS procedure. This should be actively pursued to provide
rotorcraft with an alternate public-use instrument approach procedure.

4.1.6 SVFR Advantage

SVFR is example of a certified procedure that allows rotorcraft to apply their unique
operating characteristics in the fixed-wing structure. It is evident that SVFR significantly
contributes to the success of rotorcraft operations during marginal weather conditions by
granting them virtually unrestricted clearance within controlled airspace in less than VFR
conditions. SVFR provides an important link between VFR and IFR procedures that is
unrivaled in today’s operational environment. Enhanced or augmented SVFR procedures
could offer a foundation for developing a SNI network. An in-depth assessment of the
merits of SVFR should be performed to ensure that both SNI and SVFR procedures are
compatible.

4.1.7 Existing Airspace Requirements

The airspace that comprises both PHL and N9O is congested and densely populated with a
variety of airports and heliports as well as a wide assortment of aircraft. The most limiting
factor is airspace. Any new, revised, or amended procedure must be accomplished within
existing airspace parameters. The airspace may be reapportioned to provide different levels
of service for any number of users, but the reality is that the allocated space is finite. We
cannot “grow” airspace and two aircraft cannot occupy the same space at the same time.
With this in mind, it is necessary to examine those areas that are currently under utilized
and explore the potential to support SNI procedures within these areas. Most of these areas
are at altitudes that are not routinely used. New technologies offer the potential to provide
positive surveillance in these otherwise unusable areas thereby gaining supplemental
airspace.

4.1.8 Vertical Flight Committee

The FAA Administrator has directed the establishment of the Vertical Flight Committee that
is to address the following issues:

= Serve as the focal point for coordinating FAA action on rotorcraft issues, both within
the FAA, industry, and other agencies,

= incorporate the Gore Commission and FAA “Safer Skies Program” into FAA
helicopter/tiltrotor initiatives,

®= review FAA policy, plans, programs, and regulations to assure appropriate
consideration is given to the needs of the community,

60



= facilitate the integration of rotorcraft/tiltrotor aircraft into the NAS to improve
capacity and reduce delays, and

=  make recommendations for the development and improvement of air and ground
infrastructure.

The committee will be chaired by the FAA National Resource Specialist for Rotorcraft
Operations and committee membership will include representatives of the major FAA lines
of business that comprise; Aircraft Certification, Flight Standards, Airports, Air Traffic
Services, Research & Development, and Environmental. In an effort not to duplicate work,
so that one organization is aware of what the other have accomplished, both government
and aviation industry would do well to monitor the progress of this committee.

4.2 Rotorcraft Operations

4.2.1 Unique Operating Characteristics

It is unanimous that rotorcraft have unique operating characteristics. Most operators
believe that ATC understands this fact. The issue at hand is to successfully employ these
characteristics to the benefit of both ATC and systems users. There is a variety of different
rotorcraft in the active inventory and each has something to offer ATC. Rotorcraft
continually assist ATC by complying with a variety of one-time requests. The procedures
resulting from these requests and the versatility of rotorcraft need to be developed into
routine operational procedures.

4.2.2 Rotorcraft Operational Advantage

The primary reason rotorcraft are used is for fast and direct transportation. Rather than
driving from Bridgeport, CT to Manhattan, which, depending on the time of day, could take
a number of hours, rotorcraft can be a direct link with virtually no delays. However, if the
weather is less than VFR, this trip takes on a significantly different structure when
considering flight within the current IFR route structure. Fast and direct transportation is
necessity to maintain a positive profit margin. The increased in mission time is one of the
main concerns noted by the operators interviewed (Section 2.7.1.4). If a pilot or operator
has a choice with regard to VFR or IFR, many do not choose to fly IFR due to these
additional time constraints.

4.2.3 Direct IFR Routes

The current fixed-wing IFR environment does not offer the direct routing that rotorcraft
operators need to actively participate in IFR operations. Published procedures are not
compatible. Rather than proceeding directly to a final destination, rotorcraft are routed in
such a matter that additional flight time is required, fuel management becomes a critical
factor, and passengers are inconvenienced. Transportation via rotorcraft is primarily
intended to be short distance, approximately 250-350 miles. Any additional routing other
than a direct point-to-point thwarts the primary advantages associated with rotorcraft
operation. In fact, the overall rotorcraft advantage can be effectively eliminated. To
actively participate in IFR flight rotorcraft must have dedicated low altitude direct routes.

4.2.4 Icing Conditions

In developing or managing any airway structure for rotorcraft, serious considering must be
given to icing conditions at altitude. Although technology can now de-ice rotorblades, it is
very expensive and is currently only being used by the military. The majority of rotorcraft
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are very susceptible to icing at specific altitudes depending on the weather conditions. This
is another fact about rotorcraft of which most controllers are unaware. Aircraft familiari-
zation is an essential part of ATC, it is extremely important to understand which aircraft can
operate under what conditions. Keeping rotorcraft operations below the freezing level is a
safety concern that requires the utmost attention.

4.2.5 IFR Alternate Heliports/Airports

One of the restricting factors that impedes rotorcraft from participating in IFR operations is
the limited number of available alternate facilities. Due to this, the amount of fuel reserve
they must carry limits their payload and/or range. The FAA has issued a notice of proposed
rulemaking (NRPM), Notice Number 98-12, “Flight Plan Requirements for Helicopter
Operations Under Instrument Flight Rules”. This NRPM has undergone one round of
comments and the FAA is issuing a Supplemental NRPM for review in spring of 1999.

4.2.6 Industry White Paper

The national organizations that support the helicopter industry, both manufacturers and
operators, published a white paper titled, “Developing a Safe and Efficient Vertical Flight
Infrastructure,” and presented it to the FAA administrator in July 1998. In this paper they
clearly state their goal for the vertical flight industry for the next century. The following is a
direct quote of that goal:

“The development of air and ground infrastructure for rotorcraft
operations based upon the concept of simultaneous non-interfering
operations and heliport to heliport all-weather operations through an
FAA/industry partnership composed of an integrated product team, which
includes FAA representatives of Airports, ATC, Standards, Satellite
Navigation, and Research and Acquisition as well as representatives of
industry and the operator community.”

According to the pilots surveyed some increased level of IFR support is necessary, but not
to the degree that the white paper is recommending.

4.2.7 LOAs for SVFR Operations

Each of the operators was very familiar with the LOA and individual requirements to operate
SVFR within the designed airspace for both the study airports and individual airports to
which they fly (Section 2.7.1.5). Each LOA is required to be signed by the facility and each
operator to whom it applies. It lays out the purpose, scope, responsibility, and procedures
for SVFR operation. LOAs are actively supported by all parties and have significantly
improved rotorcraft operations in marginal meteorological conditions.
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5.0 RECOMMENDATIONS

These recommendations are the result of analysis and review of current ATC procedures,
interviews with ATC personnel at the four study facilities, and telephone interviews with
local rotorcraft operators that routinely transit the study airspace. This investigation clearly
demonstrates the need for development of SNI procedure in high volume areas to some
level.

5.1 Action Items

The following is a list of action items identifying further work that must be accomplished to
define an SNI operations concept and provide the groundwork for development.

=  Employ public-private cooperation to advance development and
implementation of SNI efforts.

As the aviation environment continues to evolve, issues of delay and capacity remain at
the forefront. Serious institutional changes need to be made. As the cost of building
new facilities or adding new landing surfaces continues to escalate, it becomes more and
more necessary that the responsibility of finding a solution be shared. Both government
and industry need to apply a practical approach when addressing issues associated with
rotary-wing aircraft. Recent successes in public-private partnerships that accomplish
what were once strictly government projects have paved the way for future applications
of this method. Examples of successes are development of non-precision GPS rotorcraft
criteria, NASA AGATE program, and active tracking of aircraft during the 1996 Olympics
as part of Operation Heli-STAR. Partnerships have provided a vehicle where all
participants win. Those involved must be dedicated and committed to work together to
ensure success of individual efforts. Without this type of proactive partnership success
is doubtful.

=  Encourage operator involvement in all development and application of SNI
procedures.

There is a positive commitment from the national rotorcraft support organizations and
government to develop a safe and efficient vertical flight infrastructure as recommended
in the white paper, “Developing a Safe and Efficient Vertical Flight Infrastructure”.

Based on the ATC and pilot interviews, enthusiasm for this effort has not filtered down to
the operations level. Operators do believe some increase of IFR support is necessary at
this time, but not to the same degree.

Undertaking development of an SNI operational environment has merit, but success of
the program can only be measured by the individuals who will use the system. Use of
such a system will depend on how practical it is to the operator. Therefore, any
development of an SNI concept must start with accurately defined need at the operator
level. It would be ill advised to design and develop a national network only to find that
no one wants to use it, as experienced with the Northeast Helicopter Corridor. Although
well intended, the lack of radar coverage, limited public-use heliport approaches, and no
transition routes, significantly limited its effectiveness. Planning and development needs
to include all participants in order to thoroughly understand what is needed and what
will be used.
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Clearly define all aspects of a low altitude structure throughout the planning
phase to match current operational requirements.

A separate “low altitude” structure that would support an SNI concept needs to be
carefully defined. There are major points of contention regarding which low altitudes
can be supported in an SNI network. Again, problems with the Northeast Helicopter
Corridor route structure are a good example. Assigned altitudes ranged from as low as
1,700 feet AGL to a maximum of 5,000 feet MSL, with the result that, at best, radar
coverage was limited throughout the corridor. Discussion with local rotorcraft operators
revealed that 1,700 feet is considered a high altitude and they often fly as low as 500
feet AGL. Their opinion favored altitudes between 500 feet to 1,000 feet AGL to be
where instrument operations should occur.

Use the successes and shortcomings of the Northeast Helicopter Corridor as a
guide for developing an SNI low altitude network.

The Northeast Helicopter Corridor remains in effect for the most part. By examining it in
detail and assessing the operational needs of both ATC and rotorcraft operators,
procedures that are more applicable can be initiated for a prototype SNI network.

Navigation technology has significantly improved since the late 1970’s and early 1980’s
when the Northeast Helicopter Corridor was conceived. Satellites are routinely
augmenting VFR navigation as demonstrated in the VFR test route and are steadily
becoming a necessity for instrument flight. Other advances in technology offer a variety
of possible solutions for navigation at the low altitudes where rotorcraft want to fly
under IFR. The potential benefit of using these improved technologies for surveillance of
low altitude operation should be investigated further.

Design a prototype research network based on GPS technology to evaluate the
feasibility of a GPS SNI network.

The navigational accuracy that will be required to support an SNI concept should be
based on GPS technology. However, the application of GPS as the sole means of
navigation throughout any SNI structure is not currently feasible. Progress by the FAA
to develop and field the LAAS and WAAS must be monitored closely. The FAA is
currently projecting to commission Phase | of the WAAS by September of 2000. A
prototype research network should be developed in concert with the FAA test program to
evaluate feasibility of a GPS-based point-to-point SNI network.

Fund a public-private aeronautical research effort as a follow-on to the STI to
develop and place a public-use non-precision GPS SIAP at one of the study
airports.

There are no stand-alone rotorcraft public-use SIAPs. All available IFR procedures
provide approaches in and out of an airport aligned to a runway. This forces the
rotorcraft to compete with fixed-wing aircraft for a slot in the IFR flow. With the recent
publication of the FAAO 7260.42, “Helicopter Non-Precision Approach Criteria Utilizing
the Global Positioning System (GPS)”, it is now possible to develop a stand-alone non-
precision instrument procedure that can remove rotorcraft traffic from the fixed-wing
IFR flow because it would not be necessary for the rotorcraft to align with a runway to
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land. PinS procedures that are removed from the immediate vicinity of the runway
environment allow rotorcraft to execute an instrument procedure to a point, then
proceed visually to a landing site whether on or off airport. The first phase of SNI
development must provide for independent SIAP to remove rotorcraft from the standard
IFR flow.

Recent success in the development of private-use non-precision GPS SIAPs serves to
reinforce this recommendation. STI has been very successful in developing private-use
SIAP for a variety of customers. Furthermore, working with ATC, they have been able to
network together a variety of private GPS SIAPs to form a quasi low-altitude GPS
network. Although these are not public-use procedures and the private sector has
limited use, they provide test network of what can be developed. An aeronautical
research effort should be funded as a follow-on to the work performed by STI to develop
and place a public-use non-precision GPS SIAP at one of the study airports. This would
provide a test base around which future SNI work could be developed.

Revisit TEC procedures to incorporate additional and modified rotorcraft direct
routing through a liaison with the FAA.

As the next generation of rotorcraft procedures begin to take shape, it will be necessary
to ensure that ATC services are fully available. The current TEC procedures should be
revisited to incorporate additional and modified rotorcraft routing. An aeronautical
research effort must include a liaison with the FAA to ensure network services are
provided and maintained as part of the continuing SNI development.

Expand investigation to include 14 CFR Part 121 and regional air carriers.

Interviews for this effort focused on ATC facilities and designated rotorcraft operators
within the study area. As part of any future effort, CFR Part 121 and regional air
carriers should be included in the investigative process. Their perspective on operational
issues is a missing part that should be included in any future assessment of terminal and
en route area of PHL and N9O.

Continue recognition and cooperation with local communities on environmental
issues, particularly noise.

In developing any procedure, whether visual or instrument, there are a variety of
environmental concerns that need to be addressed with the understanding that noise is
always at the forefront of community rotorcraft concerns. Changing or re-directing an
approach or departure path can have a significant impact on community noise. Although
the current policy of all parties involved is to maintain the highest priority on
environmental issues, noise must remain at the top of the list. As part of any SNI
development, the needs of the community, as well as, those of aviation must be
addressed.

5.2 Supplementary

A variety of studies have been conducted over the years to investigate ATC alternatives for
rotorcraft that have addressed delay, congestion, capacity, and training requirements.
During the course of this investigation one of the most frequently asked questions from both
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operators and ATC was, “Another study, what can we expect from this one?” Their feelings
and sentiment was extremely clear. The individuals who handle the day-to-day operations,
both ATC personnel and helicopter operators, rarely see the results of their contribution to
the many investigative efforts. An avenue needs to be opened to provide feedback to the
numerous participants, so that they learn and understand the outcome of their efforts.
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CFR
ADS-B
AGL
AHS
AIM
ARTCC
ASR
ATC
ATCT
ATS
BOS
CETF
DH
EMS
ERHC
EWR
FAA
FAAO
FBO
FTE
GA
GPS
HAI
Heli-STAR
HPN
IFR
ILS
IMC
JFK
JHU/APL
LAAS
LGA
LOA
MAHA
MOU
MSL
N9O
NAR
NAS
NAVAIDS
NEHPA
nm
NWS
PHL
PinS
R&D
RAIM
RNAV
SIAP
SID

LIST OF ACRONYMS

Code of Federal Regulations
automatic dependent surveillance — broadcast
above ground level

American Helicopter Society
Aeronautical Information Manual
air route traffic control center
airport surveillance radar

air traffic control

air traffic control tower

air traffic control service

Boston Logan International Airport
Capacity Enhancement Task Force
decision height

emergency medical service

Eastern Region Helicopter Council
Newark International Airport
Federal Aviation Administration
Federal Aviation Administration Order
fixed base operator

flight technical error

general aviation

global positioning system
Helicopter Association International

Helicopter Short-Haul Transportation and Aviation Research

White Plains Airport

instrument flight rule

instrument landing system
instrument meteorological conditions
John F. Kennedy International Airport

Johns Hopkins University Applied Physics Laboratory

local area augmentation system
LaGuardia Airport

letter of agreement

Mid-Atlantic Helicopter Association
memorandum of understanding

mean sea level

New York TRACON

National Airspace Review

national airspace system

navigation aids

New England Helicopter Pilot’s Association
nautical mile

National Weather Service

Philadelphia International Airport
point-in-space

research and development

receiver autonomous integrity monitoring
area navigation

standard instrument approach procedure
standard instrument departure
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SNI simultaneous non-interfering

STAR standard arrival routes

STC supplemental type certificate

STI Satellite Technologies Implementation

SVFR special VFR

TANAAC Teterboro Aircraft Noise Abatement Committee
TEB Teterboro Airport

TEC tower en route control

TERPS terminal instrument procedures

TRACON terminal radar approach control

VFR visual flight rules

VOR very high frequency omni-directional range
VOR/DME very high frequency omni-directional range/distance measuring equipment
WAAS wide area augmentation system
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