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4 DEMAND CAPACITY
REQUIREMENTS

ANALYSIS

AND

FACILITY

As Westchester County Airport (HPN) continues to evolve, it is crucial to evaluate the ability of the
existing facilities to accommodate the forecasted level of aviation activity (projected demand) as
presented in Chapter 3, Aviation Forecast. To do so it is necessary to assess the ability of the existing
airport facilities (existing capacity), described in Chapter 1, Inventory and Description of Existing
Conditions, to meet current and future aviation demand.
In the Federal Aviation Administration (FAA) Advisory Circular (AC) 150-5070-6B, Airport Master
Plans, the FAA identifies the following factors that should be considered during the establishment of
facility requirements during the master planning process:






Capacity shortfalls
Enhanced security requirements mandated by the Transportation Security Administration (TSA)
Updated standards developed and adopted by the FAA and other regulatory agencies
Airport sponsor’s strategic vision for the airport
Outdated condition, arrangement, or functionality of existing facilities

These five factors were considered in the process of determining future facility requirements for HPN. In
order to identify facility requirements, this chapter will define any current and future aviation deficiencies
and present conclusions and recommendations as related to the following major functional elements for
the Airport:





Airside
Commercial passenger terminal facilities
General and corporate aviation
Support facilities

4.1 Regulation and Standards
4.1.1 Updated Standards
The last Master Plan for Westchester County Airport was completed in 1987. Since then, regulations and
standards were updated and research studies providing new guidance were conducted. The demand
capacity analysis and facility requirements study was conducted following the directions provided by
numerous sources, including:


FAA Advisory Circulars such as:
i.
AC 150/5300-13A, Airport Design
ii.
AC 150/5060-5, Airport Capacity and Delay
iii.
AC 150/5360-13, Planning and Design Guidelines for Airport Terminal Facilities
iv.
AC 150/5325-4B, Runway Length Requirements for Airport Design
4-1
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v.
AC 150/5390-2C, Heliport Design
FAA memoranda and policies published over the years, such as the memorandum to improve
FAA’s Runway Safety Area (RSA) program by 2015.
International Air Transportation Association (IATA) Airport Development Reference Manual
(ADRM).
Research projects conducted by the Airport Cooperative Research Program (ACRP). Various
documents from the ACRP archives were consulted, including but not limited to the Airport
Passenger Terminal Planning and Design study as well as the research regarding the Evaluation
of Airfield Capacity.
Previous planning studies implemented at Westchester County Airport after the last Master Plan
Update. Terminal building and deicing facilities planning studies are included among the
documents that were analyzed.

4.1.2 Airport Design Standards
FAA AC 150/5300-13A sets mandatory standards and recommendations for civil airport design based on
the Airport Reference Code (ARC), the Airport Design Aircraft and the Runway Design Codes (RDC).
As explained in Chapter 1, Inventory and Description of Existing Conditions, HPN is currently a D-III
airport and the existing design aircraft is composed of the most demanding characteristics of each of the
following aircraft: A-320, B-737-800 and 727-100.
The Runway Design Codes will be discussed in the Section 4.2.1 of this report.

4.1.3 Airport Operating Standards
Westchester County Airport operates as a Class I airport under Title 14 Code of Federal Regulations
(CFR) 49 Federal Aviation Regulations Part 139 requirements. Class I airports serve all types of
scheduled operations of air carrier aircraft designed for at least 31 passenger seats (large air carrier
aircraft) and any other type of air carrier operations.1
Part 139 requirements play a major role in the analysis of facility requirements, especially pertaining to
airport operations such as Aircraft Rescue and Fire Fighting (ARFF) and fueling facilities.

4.1.4 Commercial Terminal Regulations
The Westchester County Rules and Regulations2 have a significant impact on the commercial terminal
facility and gate use at the Airport by limiting development to the current physical capacity through the
Terminal Use Regulations (TURs), as discussed in Chapter 1, Inventory and Description of Existing
Conditions. The current TURs were updated in 2004 and originally expired on December 31, 2014. On
December 4, 2014 the County amended the Terminal Use Agreement to exercise the first five-year
renewal option for the term January 1, 2015 through December 31, 2019.
The main capacity limitations affecting the commercial terminal and outlined in Westchester County
Airport Terminal Use Procedures are as follows:
1 FAA Part 139 Airport Certification. Source: http://www.faa.gov/airports/airport_safety/part139_cert/?p1=classes.
2 Airport Rules & Regulations, Laws of Westchester County. Source :
http://www.westchestergov.com/pdfs/County_Airport_Rules_and_Regulations.pdf.
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Passenger Capacity of the Terminal- In the interest of passenger safety, security, public health,
and comfort, the Terminal was designed for a capacity of 240 passengers per half hour, without
consideration of whether such passengers are enplaning or deplaning.
Terminal Ramp Capacity- A maximum of four aircraft may be scheduled to use the Terminal
Ramp at any time. It is the responsibility of each Airline to schedule arrivals and departures of its
aircraft so as to avoid the need to wait elsewhere on the Airport for access to the Terminal Ramp.
Parking on the Terminal Ramp- Subject to the use of the Terminal Ramp by Qualified Airlines
that have valid Ramp Allocations, and subject to the efficient management of limited space on the
Terminal Ramp and security considerations, the County will attempt to accommodate Qualified
Airlines (1) who wish to park aircraft overnight on the Terminal Ramp after the last scheduled
Ramp Allocation for the day or (2) when a Qualified Airline has nonsequential arrival and
departure Ramp Allocations for the same aircraft.

The terminal forecast presented in Chapter 3, Aviation Forecast, is unconstrained and does not consider
the TUR described above. The facility requirements in this chapter represent a pure demand capacity
comparison without the TUR restrictions.

4.2 Airside
Airside capacity represents one of the most critical aspects of the overall capacity of an airport. A low
capacity on the airside usually results in departure and/or arrival delays, ground flow congestions,
reduction of separations between aircraft and can be the cause of important safety concerns.
The airside analysis for HPN was conducted for the following elements:







Runway design, protection, geometry and length requirements
Taxiway capacity and ground flows
Navigational aids (NAVAIDS) requirements
Air traffic control (ATC) tower and visibility requirements
Helicopter facilities (helipads)
Overall airfield capacity

4.2.1 Runway System
4.2.1.1 Runway Design and Protection Requirements
As each runway end at Westchester County Airport has a different Runway Design Code (RDC), they
must comply with specific design and protection standards. Most of those standards, however, are based
on the design aircraft and do not take into consideration the type of approach (visual, instrument etc.) and
the visibility minimum on each runway end.

4.2.1.1.1 Runway Safety Areas
The purpose of the Runway Safety Area (RSA) is to “enhance the safety of aircraft which undershoot,
overrun, or veer off the runway.”3

3

Federal Aviation Administration, AC 150/5300-13A, Airport Design, September 2012.
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Table 4-1 depicts that the RSA at Runway 11 end is currently non-compliant with FAA standards as it
includes a severe drop in the terrain grade at a distance of only 46 feet from the end of the runway
threshold. To address the non-compliance, Runway 11/29 was re-categorized as a utility runway, not
available for air carrier operations.4
The perimeter road currently goes through three RSAs at the Airport, on runway ends 11, 34 and 29.
While this condition impacts the operational efficiency of the Airport, it does not render the runway ends
as non-compliant with the FAA RSA requirements because vehicular traffic is controlled on the perimeter
road sections within any of the three RSAs. Although a clear marking is present on the road at runway
end 34 and hold bars protect the RSA on runway end 29, such markings do not exist on the perimeter road
at runway end 11.
The RSA at runway end 34 also shows two deviations from the FAA standards. According to the Airport
Certification Manual (ACM), the RSA has been graded on only 980 feet from the threshold to the
Airport’s south perimeter road. The second deviation concerns the localizer antenna for Runway 16 which
is located 998 feet away from runway end, just off of Lincoln Avenue. However 1,000 feet was approved
on this end in the latest ACM.
Finally, the Runway 34 ILS localizer is located inside the RSA at runway end 16. Since the equipment is
fixed by a frangible mount, however, the localizer is not considered an obstruction to the RSA.
Furthermore, the antenna is located 580 feet from the runway 16 end which should provide sufficient
distance to be clear from Runway 16 departure jet blast.

4.2.1.1.2 Runway Object Free Area
The Runway Object Free Area (ROFA) is a rectangular area centered about the runway centerline, to
enhance the safety of aircraft operations by remaining clear of objects except for those needed for air
navigation and aircraft ground maneuvering purposes. The ROFA standard requires clearing the area of
above-ground objects protruding above the nearest point of the RSA. Terrain should not protrude above
the nearest point of the RSA within a distance from the edge of the RSA equal to one-half the most
demanding wingspan of the RDC of the runway. If not practicable to apply this standard to existing
runways, a positive grade is permissible, as detailed in applicable regulations. Objects non-essential for
air navigation or aircraft ground maneuvering purposes must not be placed in the ROFA.
The Runway 16 and 34 Glide Slopes are both located within the ROFA, however, they are not considered
non-compliant with FAA standards since they are frangible. For Runway 11/29, the ROFA on the
Runway 29 end is compliant but the Runway 11 end is non-compliant due to tree penetrations. Tree
clusters within the ROFA footprint on the Runway 11 end have been identified through the AGIS
surveying process. These clusters are located on off-airport property with an above-ground height varying
from 14 to 16 feet.

4

In November 2005, Congress, in consultation with FAA, mandated that all Part 139 airport sponsors enhance passenger safety
by improving their RSAs by 2015. At the time this chapter was written, Runway 11/29 was re-categorized as a utility runway and
not available for air carrier operations The latest Airport Master Record (Form 5010, Part 139 inspection 1/27/2016) indicated
the following restrictions on Runway 11/29: “Except for taxiing, Runway 11/29 is closed for Arrivals and Departures of the
following aircraft: scheduled air carrier aircraft operations with more than 9 seats and unscheduled air carrier aircraft operations
with more than 30 seats.”
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Table 4-1: Runway Design and Protection Requirements – Based on the Design Aircraft
Runway 16/34
D-III

Runway 11/29
B-II

Shortfalls/Deviations

Standard

Existing

Standard

Existing

150ft

150ft

75ft

150ft

Length beyond
departure end

1,000ft

1,000ft

300ft

None/300ft

Width

500ft

500ft

150ft

150ft

Length beyond
runway end

1,000ft

1,000ft

500ft

500ft

Width

800ft

800ft

300ft

300ft

500ft

> 600ft.

250ft

> 300ft

Runway Width

None - Runway 11/29 exceeds standards

RSA
Not compliant on Runway 11 end5;
Deviations on Runway 34 end; RSA
crossed by controlled perimeter roads on
runway ends 11, 34 and 29.

ROFA

Aircraft
Parking Area
(distance from
runway centerline)

Tree penetrations on Runway 11 end

None - both runways exceed standards

4.2.1.1.3 Runway Protection Zone
A Runway Protection Zone (RPZ) is a trapezoidal shape area centered about the extended runway
centerline at ground level prior to the threshold or beyond the runway end. The RPZ’s function is to
enhance the protection of people and property on the ground. Where practical, airport owners should own
the property under the runway approach and departure areas to at least the limits of the RPZ. It is
desirable to clear the entire RPZ of all above-ground objects. Where this is impractical, airport owners, at
a minimum, should maintain the RPZ clear of all facilities supporting incompatible activities.6
The FAA requirements in terms of RPZ dimensions for HPN are presented in Table 4-2 and Table 4-3
below. A significant amount of RPZ area is located within off-airport property, as shown in Figure 4-1.
An RPZ area of approximately 54 acres for Runway 16/34 and 23 acres for Runway 11/29 is located
outside airport property. Additionally, most of the RPZ on the Runway 29 end is located within the State
of Connecticut.

5

At the time this chapter was written, Runway 11/29 was re-categorized as a utility runway and not available for air carrier
operations. The latest Airport Master Record (Form 5010, Part 139 inspection 1/27/2016) indicated the following restrictions on
Runway 11/29: “Except for taxiing, Runway 11/29 is closed for Arrivals and Departures of the following aircraft: scheduled air
carrier aircraft operations with more than 9 seats and unscheduled air carrier aircraft operations with more than 30 seats.”
6
Federal Aviation Administration, AC 150/5300-13A, February 2014.
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Table 4-2: Runway Design and Protection Requirements – Based on the Type of Approach and Visibility
Minimums
Runway 16
Runway 34
D-III-1800
D-III-6000
Runway 16/34
(visibility minimum < (visibility minimum >
Shortfalls /Deviations
¾ mile)
1 mile)

Approach RPZ
Length
Inner Width
Outer Width
Departure RPZ
Length
Inner Width
Outer Width

Standard

Standard

2,500 ft
1,000 ft
1,750 ft

1,700 ft
500 ft
1,010 ft

1,700 ft
500 ft
1,010 ft

RPZ contains off-airport property with
non compatible land use

1,700 ft
500 ft
1,010 ft

Table 4-3: Runway Design and Protection Requirements – Based on the Type of Approach and Visibility
Minimums
Runway 11
B-II-VIS (visual)

Runway Length
Approach RPZ
Length
Inner Width
Outer Width
Departure RPZ
Length
Inner Width
Outer Width

Runway 29
B-II-VIS (visual)

Standard

Existing

Standard

Existing

No
minimum

4,451 ft

No
minimum

4,451 ft

1,000 ft
500 ft
700 ft

1,000 ft
500 ft
700 ft

1,000 ft
500 ft
700 ft

1,000 ft
500 ft
700 ft

1,000 ft
500 ft
700 ft

1,000 ft
500 ft
700 ft

1,000 ft
500 ft
700 ft

1,000 ft
500 ft
700 ft

Runway 11/29
Shortfalls /Deviations

None

RPZ contains off-airport property with
non compatible land use
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Figure 4-1: Runway Protection Zone at HPN
Runway Safety Area (RSA) is needed to enhance the safety of aircraft which undershoot, overrun, or
veer off the runway. The existing RSA on the Runway 11 end is non-compliant with FAA standards.7
Additionally, deviations from the FAA standard RSA were identified in the Airport Certification Manual
(ACM) for runway ends 16 and 34. According to the ACM, no further improvement is required on those
two ends.
Runway Object Free Area (ROFA) standards require clearing the ROFA of above-ground objects
protruding above the nearest point of the RSA. Three of the four runway ends (16, 34 and 29) have
compliant ROFAs, but tree penetrations were identified for the ROFA on the Runway 11 end.
Runway Protection Zone (RPZ) standards prescribe that at a minimum, airport owners should maintain
the RPZ clear of all facilities supporting incompatible activities. The RPZs on all runway ends have
significant portions of off-airport areas, and may need land acquisitions/easements, based on further
evaluations.
The developed alternatives should meet the requirements for all safety areas. Options such as grading of
terrains, displacing runway threshold, re-categorizing the runways are some of the options that can be
evaluated to meet the requirements.

7

At the time this chapter was written, Runway 11/29 was re-categorized as a utility runway and not available for air carrier
operations. The latest Airport Master Record (Form 5010, Part 139 inspection 1/27/2016) indicated the following restrictions on
Runway 11/29: “Except for taxiing, Runway 11/29 is closed for Arrivals and Departures of the following aircraft: scheduled air
carrier aircraft operations with more than 9 seats and unscheduled air carrier aircraft operations with more than 30 seats.”
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4.2.1.2 Runway Pavement
As part of this Master Plan, a Pavement Management Study8 was prepared for the entire airfield pavement
of the Airport. The study includes the maintenance and repair (M&R) requirements for each branch and
section of the airfield pavements. Three categories of M&R activities were identified:




Preventive Maintenance- Routine maintenance activities applied to pavement sections that have
Pavement Condition Indexes (PCIs) above the critical PCI to preserve pavement condition and
extend pavement life.
Stop-gap Maintenance- Repairs applied to pavement sections that have PCIs below the critical
PCI to keep the pavements operational and free of debris, which could cause Foreign Object
Damage (FOD) to aircraft.
Major Rehabilitation- Rehabilitation or reconstruction applied to pavement sections that will
deteriorate to the point where maintenance is no longer cost-effective.

In particular, the study assessed the current conditions of both runways’ pavement and did a five-year
prediction on their future conditions.

4.2.1.2.1 Runway 16/34
Runway 16/34 consists of the following nine asphalt pavement sections:
Table 4-4: Runway 16/34 Pavement Segments Analysis

Source: Pavement Management Study for Westchester County Airport, RDM, 2014

The pavement management report identifies the following major distresses on Runway 16/34: alligator
cracking, block cracking, longitudinal and transverse cracking, patching, rutting, and weathering.
Currently, Runway 16/34 is in "Fair" to “Good” condition. By 2018, the PCI of Runway 16/34 will
decline to "Fair" to "Satisfactory" condition if maintenance is not provided.

8

As part of the Master Plan Update, a Pavement Management Study dated April 2014 was conducted for the airfield pavements
including runway, taxiway and apron at the airport. Since then, several rehabilitation and maintenance projects have been
initiated by the County such as Runway 16-34 and Taxiway “L” Rehabilitation Programs.
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Since the current PCI of all sections, except Sections A2 and C1, is above the critical PCI, it is
recommended that preventive maintenance be continued on these sections at this point. For Sections A2
and C1, it is recommended that stop-gap maintenance be continued on both the sections at this point.

4.2.1.2.2 Runway 11/29
Runway 11/29 consists of the following 12 asphalt pavement sections:
Table 4-5: Runway 11/29 Pavement Segments Analysis

Source: Pavement Management Study for Westchester County Airport, RDM, 2014

The pavement management report identifies the following major distresses on Runway 11/29: alligator
cracking, block cracking, longitudinal and transverse cracking, patching, rutting, and weathering.
Currently, Runway 11/29 is in "Poor" to “Satisfactory” condition. By 2018, the PCI of Runway 11/29 will
decline to "Very Poor" to "Fair" condition if maintenance is not provided.
Since the majority of the pavement sections are below the critical PCI, it is recommended that stop-gap
maintenance be continued on this section at this point.

4.2.1.3 Runway Alignment
The HPN airfield is comprised of two paved intersecting runways: Runway 16/34, the primary runway,
and Runway 11/29, a crosswind runway. Runway 16/34 measures 6,549 feet while Runway 11/29
measures 4,451 feet, and has a threshold displacement of 1,292 feet on Runway 29. Runway 16/34
intersects Runway 11/29 at about 4,200 feet from its northwest end (runway end 16).
The airside capacity highly depends on the runway geometry. In similar operating conditions, a dual
parallel runway system will always provide higher capacity than a system with a single runway. However,
this configuration generally requires a significant amount of land. A dual intersecting runway system like
the one at Westchester County Airport is an intermediate geometry. This configuration provides lower
capacity than a dual parallel runway system but brings many benefits compared to a single runway,
especially in terms of wind coverage.
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While the “pure” capacity of the airfield in terms of annual and hourly movements is calculated later in
the chapter in Section 4.2.6, the following paragraph examines the wind coverage at the Airport by the
existing dual intersecting runways geometry. Wind and weather conditions are of prime importance in
determining runway use and orientation. The prevailing wind and visibility conditions determine the
direction in which takeoffs and landings may be conducted and the frequency of use for each available
runway.
An updated wind rose analysis has been prepared for the Airport during the inventory part of the study
and showed that the total wind coverage provided by the dual-runway system exceeds the FAA required
95 percent. Presently, Runway 16/34, design group D-III, serves as a main or primary runway
accommodating most of the jet traffic and provides for 60 to 80 percent wind coverage. Runway 11/29,
design group B-II serves as a secondary or crosswind runway for the large non-jet percentage of the
airport operations (about 45 percent of all airport operations9). This runway by itself provides 62 to 79
percent of coverage. Generally, the smaller the aircraft, the more it is affected by wind, particularly
crosswind components. As stressed by the HPN ATCT representatives, there is an essential need for a
secondary crosswind Runway 11/29. Under normal operational conditions (calm winds/VFR), ATC
separates large and small aircraft between Runway 11/29 and Runway 16/34; but particularly so on the
busy days and during the peak hours. Under these conditions, the ATCT must separate smaller non-jet
aircraft on to Runway 11/29 due to significant differences in the aircraft approach categories10
characterized by lower approach speeds and larger aircraft separation requirements for in-trail spacing.
For instance, during the high wind conditions of 25 to 30 knots, an operator of a small aircraft, like
Cirrus, coming in from the west would not take Runway 16/34.
A crosswind runway, on the other hand, provides a safer environment for small airplane operations, as
“crosswinds are often a contributing factor in small airplane accidents.”11 It would also be inefficient for
the ATCT to have a small aircraft, with slower and inconstant speed, lined up for Runway 16/34 arrival in
front of a larger aircraft going at a higher steady speed.12 Greater separation between the arriving aircraft
can significantly lower runway operational capacity.
The usability of Runway 11/29 may be impacted because of the airspace obstructions identified in the
airport layout plans (ALP). For instance, the approach surface for Runway 29 was identified to have
obstructions, some of which were in the State of Connecticut. To maintain the operational benefits of
Runway 11/29 as a crosswind runway, the County is currently conducting studies to mitigate these
obstructions. The studies are looking for solutions such as applying for a modification of standard (MOS)
or restricting the runway use to smaller aircraft to maintain the usability of the runway without displacing
the threshold or removing trees located outside their property.

4.2.1.4 Runway Length Requirements
4.2.1.4.1 Runway 16/34 (Primary)
The recommended runway length for an airport depends on the critical aircraft, also known as the design
aircraft, of the airport. Runway length requirements can vary based on several parameters including but

9

Westchester County Airport, Airport Operations ANOMS records, 2013.
Aircraft Approach Category - A grouping of aircraft based on a speed of 1.3 times the stall speed in the landing configuration
at maximum gross landing weight. FAA Order JO 7110.65U, February 9, 2012.
11
Federal Aviation Administration, AC 150/5300-13 CHG 6, 9/30/00.
12
Westchester County Airport – Air Traffic Control Tower Meeting Minutes, February 12, 2013.
10
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not limited to the airport elevation, the temperature and the gradient of the runway. For HPN, the airport
elevation is 439 feet while the mean daily maximum temperature is 86 degrees Fahrenheit.
Based on the design aircraft defined for HPN in Section 4.1.2, Boeing 737-800 and Airbus 320 represent
the most demanding aircraft in use at the Airport. From the aircraft characteristics manuals published by
the aircraft manufacturers13, it was determined that B737-800 and A320 require a runway length of 8,200
feet and 7,100 feet respectively for take-off at Maximum Take-Off Weight (MTOW). These requirements
need further adjustments to reflect the Runway 16/34 gradient. The FAA recommends increasing the
calculated length at the rate of 10 feet for each foot of gradient difference.14 As the difference in elevation
on the two ends of Runway 16/34 is around 59.1 feet, the adjusted calculated runway length requirements
for B737-800 and A320 to be able to take off at MTOW are thus estimated at 8,800 feet and 7,700 feet
respectively. It should be noted that those distances are for planning consideration only and more detailed
performance evaluation should be carried out for the purpose of assessing take-off distance requirements.
Since the existing runway length of Runway 16/34 is 6,549 feet, a reduction may be required on the
aircraft takeoff weight for commercial B737-800 and A320 operating at HPN. This reduction in weight
can be achieved by a compromise on the commercial payload (i.e. number of passengers and cargo load)
or on the fuel load (i.e. the destination that can be served).
As stated in FAA Order 4040.4B, National Environmental Policy Act (NEPA) Implementing Instructions
for Airport Actions, any major runway length extension would trigger a comprehensive Environment
Assessment (EA) process. The Airport sponsor’s strategic vision developed as part of the master planning
effort establishes the goal of developing airport infrastructure with conservative and responsible use of
natural resources, as well as to enhance the Airport’s social responsibilities to local and regional
communities while balancing the needs of the community and operators. Any major runway length
extension was determined to be in conflict with these aspects of the Airport sponsor’s vision. FAA AC
150/5070-6B, Airport Master Plans, states that in addition to capacity shortfalls, the factors that should be
utilized to determine requirements for new or expanded airport facilities include an airport sponsor’s
strategic vision for the airport.
Apart from the critical aircraft, most of the general aviation (GA) traffic performance can be handled with
a runway length of 6,549 feet. For instance, the Gulfstream G650 nominal takeoff distance is 5,900 feet in
standard conditions (sea level, International Standard Atmosphere, 59 degrees Fahrenheit, and MTOW)
meaning that this aircraft should be able to takeoff without weight limitations for most of the year.

4.2.1.4.2 Runway 11/29 (Secondary)
The Take-off Distance Available (TODA) of 4,451 feet on Runway 11/29 is currently sufficient to
accommodate the fleet of GA aircraft using this runway.
The Landing Distance Available (LDA) on Runway 11 of 4,451 feet exceeds the length requirements for
the type of aircraft using the runway. On Runway 29, the LDA is reduced to 3,159 feet due to the
displaced threshold located 1,292 feet from the end of pavement. Interviews with airport users showed
that it is not desirable to further reduce the landing distance on this runway end, as it would make it
unusable for most of the aircraft at HPN.

13

A320 Aircraft Characteristics, Airport and Maintenance Planning, Airbus S.A.S., May 1 2014 and B737 Airplane
Characteristics for Airport Planning, Boeing, September 2013.
14
FAA AC 150/5325-4B - Runway Length Requirements for Airport Design.
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4.2.1.5 Conclusion and Recommendations
The findings of the analysis of requirements for the runway system are summarized below:
Runway System Geometry:
 The wind analysis completed for this Master Plan as well as the interviews with the FAA Air Traffic
Controllers indicate that the existing dual-runway configuration of the airfield is imperative to meet
the FAA wind coverage requirements as well as fleet mix separation and capacity needs of the Airport.
Unlike other airports, where crosswind runways are utilized only during certain weather conditions,
HPN’s Runway 11/29 serves an essential fleet separation function, without which the throughput
capacity of the Airport would be drastically diminished.
Runway 16/34:
 Runway Width: the current width meets the RDC D-III standards.
 Protection Surfaces:
 The RSA although it has deviations, does not require further improvement.
 The ROFA though compliant, has objects that are not fixed-by-function, such as Glide Slopes.
 The RPZ is currently not under the Airport’s control, as recommended by the FAA.
 An obstruction analysis shown in the ALP developed as a part of the Master Plan will determine
if all the FAA airspace protection surfaces for the four runways ends are protected and compliant
with the latest regulations.
 Pavement Condition: the Pavement Management Study conducted as part of this Master Plan
recommends that preventive maintenance be continued on most parts of the runway. However, two
runway sections were identified for which heavier maintenance is recommended, called stop-gap
maintenance.
 Runway Length: the runway length meets the FAA minimum requirements for D-III-1800 (Runway
16) and D-III-6000 (Runway 34) standards. While the current runway length may not allow the critical
aircraft (A320/B737-800) to take off at their MTOW, it would likely be sufficient for most of the
forecasted traffic for the Airport.
Runway 11/29:
 Runway Width: the current width exceeds the RDC B-II standards and therefore, it may be relevant to
investigate a runway width reduction.
 Protection Surfaces:
 The RSA at runway 11 end is currently non-compliant with FAA standards as it includes a severe
drop in the terrain grade at a distance of only 46 feet from the end of the runway threshold. Based
on the B-II design group of Runway 11/29, the terrain must be graded on a minimum length of
300 feet from the end of pavement and on a width of 150 feet.
 The ROFA is violated by tree clusters penetrations
 The RPZ is currently not under the Airport’s control, as recommended by the FAA.
 An obstruction analysis shown in the ALP developed as a part of this Master Plan will determine
if all the FAA airspace protection surfaces for the four runways ends are protected and compliant
with the latest regulations.
 Pavement Condition: currently, Runway 11/29 is in "Poor" to “Satisfactory” condition. By 2018, the
PCI of Runway 11/29 will decline to "Very Poor" to "Fair" condition if maintenance is not provided.
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Since the majority of the pavement sections are below the critical PCI, the study recommends that
stop-gap maintenance be continued on the entire length of the runway.

 Runway Length: the current runway length meets design standards.
4.2.2 Taxiway System
4.2.2.1 Taxiway Design Standards
In a similar manner to runway standards, FAA AC 150/5300-13A also sets individual design standards
for the taxiways: “The required distance between a taxiway/taxilane centerline and other objects is based
on the required wingtip clearance, which is a function of the wingspan, and is thus determined by Aircraft
Design Group.”15
Table 4-6 represents Westchester County Airport’s taxiway design requirements.
Table 4-6: Taxiway Design Requirements (TDG-3)
Standard

Existing

50 feet

150/75/50 feet

Taxiway Safety Area

118 feet

118 feet

None

Taxiway OFA

186 feet

186 feet

Modification of Standards (MOS) for portions of
Taxiway Alpha and Taxiway Juliet

Taxiway Width

Shortfalls/Deviations and Comments
Exceeds standards

All the Runway/Taxiway centerline separations
meet or exceed FAA standards:

Runway/Taxiway Separation

Runway 16/34
and Taxiway A

400 feet

589 feet
512 feet

Taxiway A at north end
Rest of Taxiway A

Runway 16/34
and Taxiway L

400 feet

600 feet
400 feet

Taxiway L south of Runway 11/29
Taxiway L north of Runway 11/29

Runway 11/29
and Taxiway K

240 feet

487 feet

Full length between Taxiways C and A

4.2.2.1.1 Taxiway Geometry
According to the FAA design standards, “taxiways must never coincide with the intersection of two
runways. Taxiway configurations with multiple taxiway and runway intersections in a single area create
large expanses of pavement making it difficult to provide proper signage, marking and lighting”. The
intersection of Runway 16/34, Runway 11/29, and Taxiway H create an area of “high energy” and add to
pilots’ confusion. The FAA AC150/5300-13A strongly advises to correct “the existing entrance taxiways
with non-standard design elements in accordance with standard during the next capital project opportunity
at that location.”

15

Federal Aviation Administration, AC 150/5300-13A, August 2012.
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Additionally, design standards specify that each entrance/final exit taxiway should be connected “at right
angle to the runway at the end of a runway where the threshold and beginning of takeoff coincide.”
Taxiway A, which serves Runway 16 end, does not connect to the threshold at a right angle. FAA names
this design feature “critical” to the safety of airport operations, as an angle other than 90 degree limits
pilots’ visibility.

4.2.2.1.2 Taxiway Width
Taxiway width standards are based on the Taxiway Design Group (TDG), which in turn is based on the
dimensions of the airplane’s undercarriage. According to the FAA, taxiway width requirement for TDG 3
airports is 50 feet.
Current taxiways at HPN comply with the FAA taxiway width standards. All the taxiways west of
Runway 16/34 are at least 50 feet wide and the fillets are 100 to 150 feet radius turns. Most taxiways east
of Runway 16/34 are 75 feet wide with the exception of portions of Taxiway C, old Runway 5/23.

4.2.2.1.3 Taxiway Safety Area
Taxiway Safety Area (TSA), as defined by the FAA, is centered on the taxiway/taxilane centerline. It
provides room for rescue and fire-fighting operations and its width equals the maximum wingspan of the
Aircraft Design Group (ADG).
At HPN, all TSAs are compliant with the FAA Design Standards for TDG-3 aircraft.

4.2.2.1.4 Taxiway Object Free Area
Taxiway Object Free Area (TOFA) is an area centered on the ground on a taxiway/taxilane centerline and
is provided to enhance the safety of aircraft operations by remaining clear of objects, except for objects
that need to be located in the OFA for air navigation or aircraft ground maneuvering purposes.16
According to the Westchester County Airport Certification Manual (ACM), all taxiways meet the
requirements for TOFAs except for portions of Taxiway A and Taxiway J. The nonstandard TOFA
widths in these areas have been modified to meet the requirement of the most demanding aircraft that
utilize those areas.

4.2.2.1.5 Taxiway Centerline Radius
The FAA also requires that taxiway centerline radius and minimum fillet dimensions should comply with
Taxiway Design Standards.
As detailed in Chapter 1, Inventory and Description of Existing Conditions, Runway 16/34 turn radii are
less than the required 100 feet; and centerline radii on Taxiways B and H are also below the standards.

4.2.2.1.6 Runway/Taxiway Separation Standards
The minimum runway to taxiway separation standards are based on the Runway Design Group (ADG).
As detailed in Table 4-6 above, current runway/taxiway separations at HPN exceed FAA requirements.

16

Federal Aviation Administration, AC 150/5300-13A, August 2012.
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4.2.2.2 Taxiway Capacity and Ground Flows Analysis
Aside from full-fledged modeling software, currently there are no standardized methodologies in the
industry able to precisely evaluate the capacity of a taxiway system. However, key factors are known to
have a strong impact on the airside overall capacity:





The availability of full length taxiways and the accessibility to well-designed intersections and
exits influence significantly the runway occupancy time and consequently the airfield capacity.
A parallel taxiway allows departing aircraft to reach a runway entrance without taxiing on the
runway and can keep arriving aircraft from having to back-taxi on the runway to access the ramp
if they roll past the last runway exit.
Runway exits that have a shallow angle to the runway centerline allow an aircraft to exit the
runway at a higher speed than those with larger angles to the runway centerline.
Bottleneck issues and hotspots can possibly create safety issues and also delay the operations at
the airport, resulting in reduced airfield capacity.

Therefore, the taxiway capacity analysis in this Master Plan has been based on the evaluation of the
overall taxiway system and ground flow movements. At HPN, both runways are provided with full length
taxiways but no true high speed exits are currently available for any of the runways.
A ground flow analysis was conducted and airport users were interviewed to confirm the identified issues.
Figure 4-2 illustrates normal ground flow patterns on the airfield. For reference purposes, the primary and
secondary arrival and departure runways are also depicted.
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Figure 4-2: Ground Flow Analysis at HPN

Major circulation concerns are highlighted in red and reported below:






Taxiway L and Taxiway A are used for departure queues when departing on Runway 16. Under
normal operating conditions the departure queue is formed on Taxiway A and consists of 4 to 8
aircraft extending sometimes as far as Taxiway C or further. The queue on Taxiway A blocks
NetsJets ramp, impeding the access of their aircraft to the taxiway and runway systems.
The main terminal ramp area and Taxiways A and F have jet blast issues because of the gradient
between the ramp and the runway. Airplanes need to power up to climb up on Taxiway F when
moving away from the terminal to the runway, exposing the terminal area to jet blast.
The taxiways west of Runway 16/34 were identified as having low radius fillet during turns.
The northern end of Taxiway A and its holding bay are inside the critical area of Runway 16
Glide Slope (GS). The GS is a navigational aid used for instrument approach procedures during
bad visibility conditions. The GS signal is used to establish and maintain the aircraft’s descent
rate until visual contact confirms the runway alignment and location. The presence of objects
within the GS signal critical area can cause degradation of the signals-in-space beyond applicable
tolerances, through signal blockage and/or multipath interference. Consequently the critical area
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needs to be protected which considerably reduces the holding space available for aircraft waiting
for departing on Runway 16. This issue is observed when Runway 16 is operated in a mixed use
mode during Instrument Meteorological Conditions (IMC): sequence of landings and departures.
Two ILS hold bars on Taxiway A and B mark the points where aircraft must stop before entering
the GS Critical Area. This situation can cause the build-up of an aircraft queue blocking the
access and exit of NetJets, Pepsi and IBM ramps.
The exit taxiway system on Runway 34 is not efficiently designed. For most large aircraft, the
location of Taxiway C is too soon to allow for an exit. The angle of the next exit, Taxiway B,
makes for a complicated exit for large aircraft. Consequently, large aircraft landing on Runway
34 are committed to going uphill to the very end of the runway which increases the Runway
Occupancy Time (ROT) and potentially creates delays for arrivals.
The intersection of Taxiways H, K and L is identified by the FAA as a hotspot which is defined
as a “complex or confusing taxiway/taxiway or taxiway/runway intersection” that “may have the
potential for surface incidents”.

4.2.2.3 Conclusion and Recommendations
Taxiway Design – With a few exceptions, HPN meets most of the taxiway design standards. However,
some of the geometrical features could be improved to utilize maximum potential of the airfield and
improve its operational capacity. To the extent feasible, “high energy” intersections, such as Runway
11/29, Runway 16/34 and Taxiway H should be eliminated, and gradients leading to jet blast issues
should be resolved.
 Runway/Taxiway Separation: a review of the runway/taxiway separations at the airport reveals that
Taxiway A, Taxiway K and the south portion of Taxiway L separations with their respective runway,
Runway 16/34 and Runway 11/29, are greater than the FAA design requirements.
 Shifting Taxiway A closer to Runway 16/34 would make available a significant amount of space
in front of the Commercial Terminal apron and in front of the NetJets ramp.
 Shifting Taxiway K closer to Runway 11/29 would significantly increase the available space for
the West General Aviation apron.
 Further analysis will be conducted in the development of alternatives process to reveal the
maximum potential of the airfield and its capacity.
 Taxiway Radii: while most taxiways meet FAA standards, those with below standard taxiway
centerline radii should be reviewed and when possible corrected to accommodate modern day aircraft
for the purpose of improving runway operational capacity (reducing the time it takes for larger aircraft
to turn off the runway).
Taxiway Capacity and Ground Flows – Based on a ground flow analysis, the following issues/conflicts
were identified and should be considered during the development of alternative process:




The bottleneck issue generated by the departure queue for Runway 16 and blocking the ramps of
the tenants located on the northeast aprons.
The restrictions on Taxiway A during IMC conditions due to the Runway 16 Glide Slope Critical
Area.
The implementation of new high speed exits for Runway 16 and 34 could improve the use of the
runway. While on Runway 16 a realignment of Taxiways B and C would constitute a major
improvement, a new exit taxiway on Runway 34 seems to be required to allow high speed exits of
aircraft in the south flow.
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A realignment of several Runway 16/34 exits on the west side could allow for eliminating the
hotspot created by the intersection of different taxiways.

4.2.3 Navigational and Visual Approach Aids
Runway instrumentation and navigational aids (NAVAIDS) provide pilots with the necessary means to
navigate safely and efficiently in the vicinity of an airport. Approach lighting systems aid in the transition
from the instrument approach to touch-down, the most critical point of landing. The type of
instrumentation available for a runway determines the minimum visibility during which operations can
occur securely, and helps define the airfield capabilities under different weather conditions.

4.2.3.1 Navigational Aids
Runway 16 is an instrument runway equipped with an Instrument Landing System (ILS) providing
precision approach capabilities. In November 2014, the Airport upgraded, in coordination with the FAA,
the instrument approach on Runway 16 from CAT I to Special Authorization CAT II, with a decision
height of 150 feet and visibility as low as 1,200 feet. A Letter of Agreement approved by the FAA in
February 2015 defines the responsibilities for and establishes procedures to be used by Airport Operations
and HPN ATCT during the implementation of ILS SA CAT II approach procedures.
Runway 34 is also equipped with an ILS, but with a 322 feet decision height and one and a quarter mile
visibility minima which only provides an Approach Procedure with Vertical Guidance (APV).17
Westchester County Airport’s secondary runway, Runway 11/29, is a visual runway. Visual clearance
should be maintained on the Runway 29 approach, despite the violation of some protection surfaces by
trees.
Table 4-7 summarizes the NAVAIDS available at the Airport:
Table 4-7: Runway Lighting/Approach Aids
Lighting/Approach
Aids

Runway 16

Runway 34

Runway 11

Runway 29

Approach Type

ILS-Precision

ILS-APV

Visual

Visual

Approach Lights

MALSR

REIL

REIL

No

Approach Aids

PAPI

PAPI

PAPI

No

NAVAIDS

ILS

ILS

None

None

4.2.3.2 Airport Visual Aids
FAA AC 150/5340-30G, Design and Installation Details for Airport Visual Aids, lists airport visual aids
standards and requirements. During the interviews with the Airport Operations and the Air Traffic
Control staff at HPN, several discrepancies from the FAA standards were noted in regard to siting of the
Navigational and Visual Aids. Table 4-8 details some of the nonstandard features and shortfalls:

17

At the time this chapter was written, the light pole at BelleFair was considered an obstruction in the Runway 34 approach. It
has since been lowered.
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Table 4-8: Navigational Aid Siting
Navigational Aid

Deficiency Description

Runway 16 Localizer Antenna

Located within the RSA at Runway 34 end (See Section 4.2.1.1.1)
Glide Slope Critical Area is located within the departure queue area
The FAA noted that aircraft create deflection and interfere with the
signal (See Section 4.2.2.2)
The windsock for Runway 16 should be located at the same level as the
touchdown zone
Located at the lowest point on the airfield where weather readings are
different from the runway approach ends
Current 18” beacon, located south of Taxiway C, is too small for pilots
to see, it is not located in the best point on the airfield

Runway 16 Glide Slope Critical Area
Wind Sock
ASOS Station
L-802A High Intensity Rotating
Beacon

Runway Approaches Instrumentation
 The upgrade of the instrument approach on Runway 16 from CAT I to SA CAT II allows airlines
and airport users to land on the Airport with lower minimums (decision height at 150 feet and
visibility as low as 1,200 feet).
 A similar upgrade of the instrument landing system should be considered for Runway 34 as well.
Obstructions identified in the extended runway centerline south of the Airport are currently under
evaluation to assess the feasibility of a reduction of minimums on this end too (current decision
height at 401 feet and visibility as low as 6,000 feet).
Visual Aids and ASOS – Improvements to Visual Aids and a review of the ASOS location should be
included as part of the overall long term airport improvement plan.

4.2.4 Air Traffic Control Tower and Visibility Requirements
Although not described in FAA AC 150/5300-13A, ATCT visibility requirements should be mentioned
during the overall analysis of the airfield standards as they have high impact probability on the overall
airfield layout requirements. ATCT visibility requirements are listed in the FAA Order 6480.4A which
helps to accurately site ATCT height and location.
FAA Order 6480.4A states that one of the ATCT visibility performance requirements is “an unobstructed
view of all controlled movement areas of an airport, including all runways, taxiways, and any other
landing areas, and of air traffic in the vicinity of the airport.”
During the interviews with the Air Traffic Control Tower (ATCT) and Airport Operations representatives,
it was raised that, during spring and summer, tall trees located outside the Airport property (referred to as
the Former Fox Property) may obstruct the line of sight (LOS) from the ATCT for aircraft in final
approach to Runway 34. Additionally, controllers may not have a clear LOS on small aircraft positioned
on the holding pad west of Runway 34 end.

4.2.5 Helicopter Facilities (Helipads)
Westchester County Airport accommodates helicopter operations, in addition to fixed wing aircraft
operations. The main helicopter users at the Airport are flight schools and GA tenants, along with
emergency operations.
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Although HPN serves helicopter operations, there are currently no designated helipads at the Airport.
Two small decommissioned helipads are located on the southeast side of the airfield, next to Taxiway K,
L, and H intersection.
Today, the helicopter operations take place on the existing airfield system. The identified spaces currently
used for approach and lift-off operations are:




Areas west of Runway 16/34
Taxiways E, F, G, and K
Areas west of Taxiway L for all the touch-and-go helicopter operations

According to FAA regulations, dedicated facilities for exclusive use of helicopters are not mandatory and
are recommended only if the volume of traffic affects other operations at the Airport.
During our interviews with the Air Traffic Control operators, it was assessed that the current helicopter
routes and operations adapt well to the existing conditions at the Airport and there is no need to introduce
changes. However, it was also stated that the helicopter operations happening close to the IBM ramp are
overloading an area which is already crowded. According to the forecast described in Chapter 3,
helicopter activity at HPN is not expected to see a major increase over the next 20 years. A dedicated
helicopter facility is therefore not recommended at this point.

4.2.6 Overall Airfield Capacity
The airfield capacity of an airport is the maximum number of operations that the airport can accommodate
with reasonable level of delay, during a given time period. The capacity can be estimated by calculating
the hourly capacity and the Annual Service Volume (ASV). The capacities for HPN were calculated using
the methodology in the FAA AC 150/5060-5 Airport Capacity and Delay and in the ACRP Report 79 –
Evaluating Airfield Capacity. The Airfield Capacity Spreadsheet Model published by the ACRP was used
to calculate the hourly capacity and the ASV.

4.2.6.1.1 Hourly Capacity
The hourly capacity is the maximum number of operations that can be accommodated by the airport in
one hour. For each runway flow configurations and instrument conditions, the capacity model considered
inputs such as airfield conditions, operational assumptions, and percentage of fleet mix, runway exit
availability and ATC procedures. The spreadsheet generates the hourly capacities of the configurations
which are then converted to weighted hourly capacity. The capacity model provides different scenarios
with respect to the number of runway exits, as can be seen in Table 4-9. The hourly capacity is higher
when there are adequate/excellent runway exit facilities than when the runway exit facilities are not
adequate.
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Table 4-9: Hourly Capacity in IMC and VMC Conditions
Hourly Capacity (scenario with 4 or more runway exits)
North Flow

Percentage of
Occurrence

Percentage of
Occurrence

South Flow

IMC

60

7%

60

7%

VMC

79

42%

64

44%

Weighted Hourly Capacity (Cw)

69.8

Hourly Capacity (scenario with 2-3 runway exits)
North Flow

Percentage of
Occurrence

Percentage of
Occurrence

South Flow

IMC

59

7%

59

7%

VMC

77

42%

62

44%

Weighted Hourly Capacity (Cw)

67.9

As explained in Section 4.2.2.2, neither of the runways at HPN is equipped with optimal taxiway systems.
For instance, Runway 16/34, which is the primary runway, lacks high speed exits in both directions. For
this reason, airfield capacity results from the scenario “with 2-3 runway exits” will be preferred from the
scenario “with 4 or more runway exits” which represents an optimal runway exit taxiway system.

4.2.6.1.2 Annual Service Volume (ASV)
The ASV is an indicator of the annual operational capability of an airport adjusted for differences in
hourly capacities which occur over the course of a year. The ASV is calculated using three factors:
weighted hourly capacity (Cw), the ratio of annual demand to the average daily demand (D) and the ratio
of the average daily demand to the average peak hour demand (H).

The weighted hourly capacity from the spreadsheet is multiplied by the D and H ratios to obtain the
annualized ASV of the airport. The D ratio was calculated to be 318.7 while the H ratio was calculated to
be 9. The ASV estimates for the two configurations is shown in Table 4-10.
Table 4-10: Annual Service Volume Capacity
ASV Capacity (scenario with 4 or more runway exits)
Annual Service Volume (ASV)

199,200 operations

ASV Capacity (scenario with 2-3 runway exits)
Annual Service Volume (ASV)

193,900 operations

These estimates are comparable (within 5 percent) with those of the New York State Airport System Plan
(NY SASP) June 2009 update technical report which estimates the ASV for HPN to be at 210,000
operations.
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4.2.6.1.3 Demand/Capacity
The number of operations (demand) at HPN during 2013 was 188,363. The forecast for the Airport shows
a decrease in the number of operations until 2022, after which operations gradually increases until
190,461 in 2032. Using the ASV of 199,200 operations, the present and forecasted percentage capacity
are displayed in Table 4-11 below.
The annual operations from 2013 to 2032 increase by around 2,098 operations. The peak hour operations
for air carrier increases as well, while those for general aviation goes down. The peak hour operations for
commuter/ air taxi operations are expected to remain at the existing levels. Because of the different
growth trends for each operation type, the effective peak hour operations in 2032 do not increase
significantly.
Table 4-11 shows that current annual demand in 2013 reaches around 94 percent of the ASV. According
to the NY SASP (June 2009 update), facilities should start planning for additional capacity when
operations reach 60 percent ASV and should plan on implementing the improvements by the time they
reach a use of 80 percent ASV. For facilities operating at more than 90 percent ASV, the NY SASP
estimates delays of 7 to 14 minutes per aircraft during peak hours and a 1.4 minute average aircraft delay
per operation for the whole day.
In line with feedback from the ATCT personnel and the airport users,Table 4-11 Table 4-11 shows that
the overall airfield capacity seems to be constrained during busy periods, especially during IMC (2013
peak hour operations exceeds the estimated hourly capacity by 12 percent). These periods usually result in
the buildup of a departure queue.
Table 4-11: Airfield Demand/Capacity Analysis
Annual Demand Capacity
Analysis

Year

Annual
Operations

Percentage of
Capacity
(ASV = 199,200)

Peak Hour Demand Capacity Analysis

Peak Hour
Operations (Avg.
Day Peak Month)

Percentage of
VFR Capacity
North Flow: 77
South Flow: 62

Percentage of
IFR Capacity
North Flow: 59
South Flow: 59

2013

188,363

94%

66

North Flow: 86%
South Flow: 106%

North Flow: 112%
South Flow: 112%

2032

190,461

95%

67

North Flow: 87%
South Flow: 108%

North Flow: 114%
South Flow: 114%

As shown in Table 4-11, the annual operations demand and peak hour operations are forecasted to slightly
increase from 2013 through 2032, resulting in a slight increase of the demand capacity ratio.
Alternatives to improve the airfield capacity will be studied in the next phases of the Master Plan by
optimizing the runway entrance/exit layouts and minimizing the runway occupancy times.
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4.3 Commercial Service Passenger Terminal Complex
The facility requirements analysis for the commercial service passenger terminal complex includes the
following components:





Gates, apron, and Remain Over Night (RON) stands
Passenger terminal building
Curbside frontage
Auto parking

To compute the facility requirements, forecasted enplanements have been converted to arriving or
departing passengers. At HPN, most of the traffic is origination and destination (O & D) with no transit
passengers. For the high-level nature of the study, it is assumed that the arriving passengers count is equal
to the departing passengers as well as the number of enplanements. Hence, the total number of passengers
is assumed to be twice the number of enplanements.

4.3.1 Gates, Apron and Remain Over Night (RON)
4.3.1.1 Gates and Apron
4.3.1.1.1 Gates Capacity and Peak Hour Demand
As a rule, the principal factors of parking air carrier aircraft at the terminal relate to the number of
positions, the method of parking, and the apron layout.18 There are currently six aircraft stands with four
of them equipped with passenger boarding bridges (PBB).19 Therefore, the demand capacity comparisons
will consider an existing capacity of four active gates.
Table 4-12 summarizes the current capacity of the terminal ramp:
Table 4-12: Terminal Ramp Capacity
Gate 1
(with PBB)1

Gate 2
(with PBB)1

Gate 3
(with PBB)

Gate 4
(with PBB)

Hardstand
1

Hardstand
2

Length

130 ft

130 ft

130 ft

130 ft

107 ft

107 ft

Width

115 ft
A320/B737800

115 ft

115 ft
A320/B7
37-800

115 ft
A320/B737800

115 ft

115 ft

CRJ7

CRJ7

156-160

156-160

70

70

Largest Aircraft
Typical Number of
Passenger Seats2
Notes:

1

A320/B737-800

156-160

156-160

Passenger boarding bridges for Gates 1 and 2 were installed by the Airport subsequent to the writing of Chapter 1,
Inventory and Description of Existing Conditions.
2
The aircraft seating capacities were based on typical configurations for the following airlines currently operating at
HPN: A320 (JetBlue), B737-800 (Delta), CRJ700 (Delta). Source: www.seatguru.com.

18

FAA, AC 150/5360-9, Planning and Design of Airport Terminal Building Facilities at Nonhub Locations, 4/4/1980.
At the time that Chapter 1, Inventory and Description of Existing Conditions was written, the Airport only had two passenger
boarding bridges, located at Gates 3 and 4. The Airport has since installed two more passenger boarding bridges, located at Gates
1 and 2, bringing the total to four passenger boarding bridges.
19
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Three planning metrics are generally used to evaluate the gate capacity of a terminal (ACRP Report 25,
Airport Passenger Terminal Planning and Design):
1. Metric 1: Annual Enplanements per gate:
a. Common design standard for domestic ADG-III gates: 150,000 to 175,000 annual
enplanements per gate
b. Usual maximum for ADG-III gates (fully used): 225,000 to 275,000 annual enplanements per
gate
2. Metric 2: Daily departures per gate:
a. Common design standard for domestic ADG-III gates:20 4 to 5 departures per day
b. Usual maximum for ADG-III gates (fully used): 7 to 8 departures per day
3. Metric 3: In addition, it is usually good planning practice to look at the peak hour demand as well
(when available), especially for smaller terminal buildings (<1 million enplanements). Typically,
ADG-III aircraft have a turnaround time of 30 to 45 minutes, and each individual ADG-III gate can
operate a maximum of 2 departures per hour.
The common design standard for gates (item a) is used at the conceptual level when planning for a new
facility (ratio considered for opening day), while the usual maximum for gates (item b) gives a metric to
identify full usage of an existing facility and a trigger point for the need of additional capacity
(construction of new gates).
Table 4-13 below summarizes the future potential impact of the forecasted traffic growth on the four
active gates utilization. Values are highlighted in red each time one of the three planning metrics reaches
or exceeds the maximum values discussed above. When the average gate utilization reaches these values,
it is usually considered that all the gates at the terminal are fully used. When a future design day flight
schedule is not available, this method allows for the identification of trigger points for the addition of
active gates.

20

ADG: Aircraft Design Group. An ADG-III gate is a gate designed to accommodate ADG-III aircraft, such as A320 and B737800.
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Table 4-13: Terminal Gates Demand Capacity Analysis (passenger/hour)
Benchmark

2013

2017

2022

2027

2032

743,000

794,591

952,878

1,142,697

1,370,330

4

4

4

4

4

185,750

198,648

238,220

285,674

342,583

ADPM21 Operations

46

49

58

67

80

ADPM Departures

23

25

29

34

40

4

4

4

4

4

5.8

6.1

7.3

8.4

10.0

6

7

8

9

11

3

4

4

5

6

6

7

8

9

11

0.8
1.5

0.9
1.8

1.0
2.0

1.1
2.3

1.4
2.8

Annual Enplanements
Current Active Gates
Metric 1 (average annual
enplanements per gate)

225,000275,00

Current Active Gates
Metric 2 (ADPM departures
per gate)

7-8

PH Aircraft Movements
(from Chapter 2: Forecast)
PH Departures
Minimum:
If PH occurs during the day.
(PH departures = PH Movements/2)

Maximum:
If PH occurs in the morning.
(PH departures = PH Movements)

Metric 3 (PH departures
per gate)

2.0

Minimum:
Maximum:

Based on the numbers shown in the above table, the four active gates appear to be reaching their full
utilization between 2017 and 2022. The three planning metrics (annual, ADPM, and peak hour) seem to
show the same results. Regarding the current conditions (2013), while the average metrics for the four
active gates does not reach the maximum values previously discussed, we observe that they are still on the
higher end of the usual range. This would mean that at least one or two of the current gates may have
potentially already reached their full utilization.
Given the variability in gate demand brought about by airline scheduling, consideration should be given
to the concept of the conversion of two hardstand positions into active gates within the period of 20172022. Further analysis may be undertaken to evaluate requirement and feasibility of upgauging the
positions to accommodate A320/B737-800. This would require increasing the aircraft position depth by
around 23 feet along with other operational changes.
21

ADPM: Average Day Peak Month – Values derived from Chapter 3, Aviation Forecast.
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Table 4-14: Terminal Gate Requirements

Current Active Gates
(ADG-III)
Active Gate
Requirements
(ADG-III)
Active Gate Deficit
(ADG-III)

2013

2017

2022

2027

2032

4

4

4

4

4

4

4

6

6

6

-

-

2

2

2

4.3.1.1.2 Apron Dimensions and Operations
The loading and unloading of passengers, baggage, cargo, and mail as well as the fueling, servicing, and
light maintenance of aircraft take place at the aircraft parking apron, adjacent to the passenger terminal.
Westchester County Airport features a roughly 170,000 square feet apron. From interviews with Airport
Operations and Air Traffic Control staff at HPN it is inferred that current passenger terminal apron has
several design deficiencies and operational constraints:








The edge of the apron is only located a little less than 88 feet from Taxiway A centerline.
Taxiway A is designed for Group III aircraft and should have an Object Free Area (OFA) width
of 186 feet according to FAA design standards22- 93 feet on each side of the taxiway. The
separation between the taxiway centerline and the apron edge is thus short of 5 feet.
The proximity to Taxiway A is also the cause of operational constraints. The lack of depth
prevents the possibility of having a full designated service road, for fuel trucks or other service
vehicles to operate on, complicates ground operations on already constrained terminal apron
forcing ATCT to manage the apron traffic on the ground frequency. Meanwhile, a shoulder
already created on Taxiway A helps to maneuver the traffic flow.23
According to airport operations staff, another issue caused by the limited apron depth is the effect
of aircraft jet blast. Most aircraft taxi out from the gates with their own power as they are parked
on autonomous positions. These procedures lead to non-optimal conditions for the Airport staff
working on the ramp and for passengers boarding and deboarding aircraft at other positions.
The pavement gradient and elevation difference between the terminal apron and the runway
imposes constraints on operations. Some large aircraft need to apply full power to “climb up”
Taxiway F away from the terminal apron. As a result, Taxiway F cannot be used while Gate 5 is
boarding.

4.3.1.2 Remain Over Night (RON)
At many airports, the pattern of airline service results in more aircraft being on the ground overnight than
the number of active gates. If RON aircraft are parked remotely, they are typically towed to a contact gate
for departure and towed off a contact gate to the RON parking area after the evening arrival.

22

FAA, AC 150/530-13A CHG 1, Airport Design, 2/26/2014
The FAA has identified the exiting terminal ramp as unsafe ground operating conditions due to movement taking place on an
active taxiway since there is no service road at the location. At the time this chapter was written, the Airport was in the process of
planning for terminal ramp reconstruction to bump out Taxiway A by 25 feet to the west.
23
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Westchester County Airport has a relatively high demand for RON parking. In addition to the terminal
apron space, auxiliary RON parking is needed to satisfy current demand and security needs of the
operators. Typically, 13 commercial aircraft stay overnight at HPN compared to the six parking positions
available at the commercial terminal ramp. As listed in Chapter 1, Inventory and Description of Existing
Conditions, RON aircraft are parked at various locations around the Airport:
Table 4-15: Remain-Over-Night (RON) Parking
Location

Capacity (ADG-III)

Main Terminal Apron

6

Hangar 6 Apron

3

K Pad

2

C Pad

2

Total RON Capacity

13

Source: Westchester County Airport, Operations Staff Interview,
January 2013

Current RON capacity at the Airport is very limited as the existing 13 parking positions are frequently
utilized to park aircraft overnight. Moreover, in addition to capacity matters, there are concerns regarding
the particular locations currently used for RON parking. Specifically, these concerns relate to the
functionality of the location in relation to airfield flows, and the security of parked aircraft.
From interviews with the Air Traffic Control and airport operations representatives, it was noted that
Hangar 6 and K Pad RON locations represent serious security concerns as the aircraft remain in
somewhat isolated locations on the airfield away from the passenger terminal building or airport
operations offices. The Hangar 6 location also presents operational challenges in the early morning rush
hour when the aircraft departure queue for Runway 16 extends far beyond the entrance to the Hangar 6
apron thereby blocking the RON aircraft which are being towed from Hangar 6 back to the terminal
building against the departure queue.

4.3.1.3 Conclusions and Recommendations
Terminal Apron and Gates
 Gates Capacity: the number and size of the current four active gates are anticipated to reach their full
capacity between 2017 and 2022. The upgauging of the two additional hardstand positions currently
located next to the terminal should be considered in order to accommodate all types of ADG-III
aircraft by 2022 and should be safely accessible for the passengers boarding and deboarding from the
terminal building.
 Apron Dimensions: an increase in passenger terminal apron depth and construction of a designated
service road would significantly improve safety and efficiency of apron operations, and as such
should be evaluated as part of the alternative development phase of the study. For instance, it was
identified in Section 4.2.2.3 that the separation between Runway 16/34 and Taxiway A exceeds FAA
design requirements. The alternative of shifting Taxiway A closer to the runway in order to increase
the depth of the terminal apron should be further analyzed in the next phase of the study.
Remain Over Night (RON)
 The current number of 13 positions allows for coping exactly with the existing demand but any future
increase of traffic would call for the consideration of additional RON positions on the Airport.
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and should be reevaluated so as to consider aircraft ground flows. The location of the RON parking
apron should consider the distance from the terminal for towing aircraft and the route to be followed
in order to minimize the effect on other aircraft movements24.
 Finally, the Westchester County Airport Security Master Plan25 recognizes that the lack of
consolidated RON parking facilities constitutes major security concerns as aircraft parked at current
RON locations are easy to access. As proposed in the Security Master Plan, a consolidated apron
designated specifically for commercial RON is highly recommended.

4.3.2 Terminal Building
Within a terminal building, requirements are commonly expressed in terms of square feet for major
functional elements such as ticket counter area, security checkpoints, departure lounges, concessions,
airline operations, baggage claim, baggage makeup, circulation and public space, mechanical space, and
the Federal Inspection Services (FIS).
The existing footprint of the terminal building is around 40,000 square feet,26 while the total interior
surface area dedicated to functional areas was estimated to be 55,000 square feet, distributed on 2.5
levels.
Similarly to the gate requirements section, the commonly used industry standards for sizing a passenger
terminal building are based on specific metrics related to passenger volumes on an annual level and
during the peak hour of the design day (ADPM - Average Day Peak Month)27.
For Westchester County Airport, the following planning ratios were used to estimate the total terminal
space required for the 20-year planning horizon:
1. Ratio 1: 65,000-85,000 square feet per Million Annual Air Passenger (MAAP)
2. Ratio 2: 150-250 square feet per design Peak Hour Passenger (PHP)
3. Ratio 3: 18,000-24,000 square feet per Narrow Body Equivalent Gate (NBEG)
These ratios were applied to the aviation forecast presented in Chapter 2 in order to determine an
envelope/range of future required terminal space. Figure 4-3 compares the different area estimates for the
current and forecasted years.

24

FAA, AC 150/5360-9, Planning And Design of Airport Terminal Building Facilities at Nonhub Locations, 4/4/1980
Baker Engineering NY, Inc.,Westchester County Airport (HPN) Security Master Plan, December 2003
26
At the time this chapter was written, the existing terminal building was around 40,000 sf. Since then, the Airport was involved
in the design of a terminal building lounge renovation and the construction of a baggage in-line screening building.
27
Sources: FAA AC 150/5360-13, Planning and Design Guidelines for Airport Terminal Facilities, ACRP Report 25, Airport
Passenger Terminal Planning and Design, IATA Airport Development Reference Manual (ADRM).
25
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Figure 4-3 : Passenger Terminal Building Space Requirement Overview
Table 4-16 outlines the details of the calculation based on the forecast presented in Chapter 3, and the
gate requirements previously calculated in this chapter. After comparing the different calculation
methods, the following terminal space requirements range was selected:



Low case: low case of Ratio 2 Methodology (square feet per PHP)
High Case: high case of Ratio 1 Methodology (square feet per MAAP)

This approach is not only based one type of metric/parameter (e.g. peak hour versus annual passengers).
Based on the FAA AC 150/5360-13, Planning and Design Guidelines for Airport Terminal Facilities and
the latest ACRP research projects on terminal planning, there is no linear correlation between annual
passengers and peak hour passengers, especially for smaller-size terminal (<1 million enplanements).
This method allows for taking into account both parameters, and provides a range of surface area
requirements for the planning horizon of the Master Plan (2013-2032).
The results show that the existing capacity is already below the space requirements for the 2013 activity
level, which is consistent with the observations made at the terminal. By 2032, this deficit is even more
evident, with the space demand exceeding twice the existing capacity. The area estimates for 2032 range
from 178,000 to 233,000 square feet.
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Table 4-16: Passenger Terminal Building Space Requirement Calculation
HPN Traffic Forecast

2013

2017

2022

2032

1.49 MAAP

1.59 MAAP

1.91 MAAP

2.74 MAAP

642

688

824

1,186

PH Aircraft Movements

6

7

8

11

Number of Required Active Gates
(based on previous calculation)

4

4

6

6

Number of Required Active Gates Narrow Body Equivalent Gate
(NBEG)

4 NBEG

4 NBEG

6 NBEG

6 NBEG

Million Annual Air Passengers
(Enplanements x 2)
PH Passengers
(PH Enplanements x 2)

Calculation based on each Terminal Planning Ratio
Ratio 1: SF per MAAP
Low (65,000 sf per MAAP)

96,590 sf

103,297 sf

123,874 sf

178,143 sf

High (85,000 sf per MAAP)

126,310 sf

135,080 sf

161,989 sf

232,956 sf

Ratio 2: SF per PHP
Low (150 sf per PHP)

96,300 sf

103,200 sf

123,600 sf

177,900 sf

High (250 sf per PHP)

160,500 sf

172,000 sf

206,000 sf

296,500 sf

72,000 sf
96,000 sf

72,000 sf
96,000 sf

108,000 sf
144,000 sf

108,000 sf
144,000 sf

Selected Range for Future Terminal Requirements
Space Requirement - Low Case
96,500 sf
Space Requirement - High Case
126,500 sf

103,500 sf
135,500 sf

124,000 sf
162,000 sf

178,000 sf
233,000 sf

55,000 sf
48,500 sf
80,500 sf

55,000 sf
69,000 sf
107,000 sf

55,000 sf
123,000 sf
178,000 sf

Ratio 3: SF per NBEG
Low (18,000 sf per NBEG)
High (24,000 sf per NBEG)

Existing PTB Area
Deficit - Low Case
Deficit - High Case

55,000 sf
41,500 sf
71,500 sf
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4.3.3 Curbside
The curbside consists of the inner curbside lane where vehicles stop or stand while passengers load and
unload. Curbside provides an important transition point between the ground transportation and the
terminal complex. The size and the layout of the curbside have a direct impact on its capacity, the ability
to process passengers and vehicles in an efficient manner.
With the current passenger terminal complex layout, both arrival and departure passengers are
accommodated at a single curbside located on the ground level of the terminal. Additionally, a cell phone
parking lot is also available, which contributes to reduction in curbside roadway traffic volumes. The
following table summarizes the existing curbside facilities.
Table 4-17: Existing Curbside Characteristics
Facility

Capacity

Curb front

385 ft

Lanes

2

Pick-up/Drop-off Lane

40ft-wide (3 vehicles side-by-side)

Bus, Taxi, Limo Lane

22ft-wide (2 vehicles side-by-side)

The access modes used at HPN reflect the average vehicle length using the curbside. Along with this, the
length of time a vehicle remains stopped at the curbside area - "dwell time" determines the curb frontage
required. For instance, vehicles transporting a larger number of passengers and baggage require a longer
dwell time.
Table 4-18: FAA Survey Mode Share (2005)
Mode
Percentage

Drive and
Park
23.6%

Drop Off

Rental Car

Taxi

Shared Ride

All Transit

42.8%

14.1%

17.4%

1.5%

0.7%

Source: West of Hudson Regional Transit Access Study – Alternatives Analysis Phase I Screening Report (May 2012)

The mode share survey indicates that cars and taxis are the most used. The following table presents the
vehicle peak hour demand based on the split resulting from the mode share survey.
Table 4-19: Vehicles Peak Hour Demand
Vehicle
2013
2017
Type Split
Peak Hour Passenger Demand
(one-way)
Peak Hour Passenger Demand
(two-way)
Vehicle Types
Private Auto (drop-off)
Taxi
Shuttles (hotels, rental car etc.)
Note:

42.8%
17.4%1
5.7%2

2022

2027

2032

321

344

412

494

593

642

688

824

988

1,186

275
112
37

294
120
39

353
143
47

423
172
56

508
206
68

1

In a conservative way, all the taxi traffic was considered using the lane for terminal drop-off. In reality, the taxi
company based in the terminal (DLC Ground Transportation Services) generally uses the second lane. The remaining
34% passengers were assumed to not require curb frontages because of using drive and park or transit facilities.
2
It was assumed than a maximum of 30% of passengers using rental cars actually use the shuttle services. This number
was added to the share of the categories “shared ride” and “all transit” from Table 4-18.
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The average vehicle slot lengths as provided by the ACRP Volume 25 – Airport Passenger Terminal
Planning and Design for different types of vehicles are shown in Table 4-20 below.
Table 4-20: Typical Curb Frontage Dwell Times and Vehicle Slot Lengths
Vehicle

Curb Dwell Time (Mins)

Vehicle Slot Length (Ft)

Private Auto

2-4

22

Taxi
Shuttles (Hotels,
Rental Car etc.)

1-3

22

2-5

50

Source: ACRP Volume 25 – Airport Passenger Terminal Planning and Design

The methodology utilized in ACRP Volume 25 – Airport Passenger Terminal Planning and Design was
applied to HPN. The approach consists of looking at the peak 15 minutes assuming a peak factor. A peak
factor of 35 percent was used here, which means that, within the design hour, there may be 15 minute
peaks that represent 35 percent of the hourly traffic rather than more evenly distributed activity.
The goal of this approach is to characterize the Level of Service (LOS) that is provided to passengers on
the curbside. A primary element of curb front LOS is the ability to find a space for loading or unloading.
The probability of finding an empty curb space or having to double park is typically used to describe
LOS. Curbside capacity is considered to be the double-parking capacity of the curb.
LOS is then based on the percentage of the double-parking capacity as follows:







A. Parking demand equal to or less than 50% of double-parking capacity.
B. Parking demand is between 50% and 55% of double-parking capacity.
C. Parking demand is between 55% and 65% of double-parking capacity.
D. Parking demand is between 65% and 85% of double-parking capacity.
E. Parking demand is between 85% and 100% of double-parking capacity.
F. Parking demand exceeds 100% of the double-parking capacity.

The following table summarizes the LOS analysis for the planning period (2013-2032):
Table 4-21: Curbfront LOS and Requirements
2013
2017
2022
385ft
385ft
385ft

Existing Curbside Length
Existing Capacity Ratio
Existing Level of Service (LOS)

RequiredLOS‘C’CurbfrontRange
From
To

2027
385ft

2032
385ft

92%
E

99%
E

119%
F

142%
F

171%
F

548ft
647ft

587ft
694ft

703ft
831ft

843ft
996ft

1,012ft
1,196ft

Although no recent studies have been conducted, interviews with airport operations staff, Police and Fire
Departments made it clear that the existing layout and length of the curb itself are not sufficient to
accommodate all the vehicles. During the busiest hours, the line of vehicles picking-up/dropping-off
passengers is known to extend well past the length of the curb and right up to the rental car parking lot
entrance, resulting in a queue of more than 450 feet in length.
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Curbside– The current curbside capacity is not sufficient to incorporate the existing or future demand.
The long queues of vehicles at the curbside interfere with the smooth flow of vehicles further impacting
the level of service. Alternatives will be developed in the next phase to preserve a decent LOS in the next
20 years (LOS C or D).

4.3.4 Auto Parking
The most preferred mode of access for the Airport is personal automobiles, making auto parking facilities
an important service at HPN.

4.3.4.1 Commercial Passenger Parking
The short term parking facilities currently available at the Airport, as listed in Chapter 1, Inventory and
Description of Existing Conditions, are presented in Table 4-22 below:
Table 4-22: Commercial Passenger Parking – Existing Capacity
Service
Surface Area
Short Term
405,000 sf
On-Site Parking Garage (3 levels)
Location/Description

Capacity
1,200 veh.

Cell Phone Parking Lot

Waiting Area

32,000 sf

50 veh.

Overflow + Long term

Long Term

57,000 sf

185 veh.

According to FAA AC 150/5360-13, the number of parking spaces required at an airport can be
approximated as 1.5 times the number of peak hour passengers. It also suggests adding 15 percent to the
estimated number to minimize the amount of time required to find parking. In addition to these industry
standards, the local parameters and airport characteristics might present more demanding ratios for
parking spaces. Table 4-23 shows a demand capacity analysis of the auto parking facilities at HPN for the
20-year planning period (2013-2032). By following the industry standards, it is estimates that HPN
currently uses 77 percent of the auto-parking capacity. Based on the airport staff and users interviews, the
existing parking capacity is currently a major concern, leading to long delays and queues. Local
conditions often dictate higher requirements than the industry standards. In addition to depicting the
demand capacity analysis, Table 4-23 shows the area required to maintain 80 or 70 percent capacity use
for the next 20 years.
Short term parking is defined as anything less than three to four hours. Generally, more than 75 percent of
the parking lot users are short term parkers. However, due to their quick turn-around rates, the short term
parking needs generally account for 20 to 30 percent of the entire parking needs. The remaining 70 to 80
percent of the parking is usually required for long term parking.
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Table 4-23: Commercial Passenger Parking – Demand vs Capacity
Capacity
Area (sf)
Spots
Demand
Peak Hour Passengers
Parking Demand
% Capacity used
Requirements
80% capacity
Spots
Area (sf)
Area Deficit (sf)
70% capacity
Spots
Area (sf)
Area Deficit (sf)

2013

2017

2022

2025

2032

494,000
1,435

494,000
1,435

494,000
1,435

494,000
1,435

494,000
1,435

642
1,107
77%

688
1,187
83%

824
1,421
99%

988
1,704
119%

1,186
2,046
143%

1,484
510,868
16,868

1,777
611,734
117,734

2,130
733,254
239,254

2,557
880,249
386,249

1,695
583,505
89,505

2,031
699,174
205,174

2,435
838,251
344,251

2,923
1,006,245
512,245

1,582
544,605
50,605

In addition to the auto parking locations listed here, off-site parking services are also offered by a few
local institutions. Limited data is available on the usage of these parking services, and hence have not
been included in the computations.
According to current industry standards, HPN currently uses more than 75 percent of the available auto
parking. The capacity is met by demand in 2022 and a deficit is observed beyond 2022. Based on the
stakeholder interviews, it has been assessed that the type of operations and local conditions at HPN result
in an auto parking need higher than industry standards. It is recommended that additional auto parking be
provided at the Airport. It is also important to note that the above estimates do not take into account the
availability of off-site parking, which should be considered before making any business decisions.

4.3.4.2 Employee Parking
For employee parking, 140 dedicated parking spots are spread across the Airport, as detailed in the
Inventory Chapter. Some of these also serve as parking for specified personnel or overflow parking
demand if required.
According to industry standards, the employee parking space requirements are 1 space per 2 to 3
employees, or 250-400 per million enplanements. The current employee parking available is seen to be
lower than the recommended capacity.
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Table 4-24 summarizes the estimated employee parking requirements for the next 20 years:
Table 4-24: Airport Employee Parking Requirements
2013
2017
2022
Total Enplanements

2032

743,000

794,591

952,878

1,370,330

Required Employee
Parking Spaces (350 per
million enplanements)

260

278

334

480

Current Capacity

140

140

140

140

120 (+86%)

138 (+99%)

194 (+138%)

340 (+243%)

42,018 sf

48,337 sf

67,728 sf

118,865 sf

91,018 sf

97,337 sf

116,728 sf

167,865 sf

Additional Parking
Spaces Requirements
Estimated Additional
Parking Space (350
sf/space)
Estimated Total
Employee Parking
Space

The results of the demand capacity analysis for employee parking facilities are consistent with the airport
staff interviews that were conducted as part of the data collection effort. As of today, the Airport is not
equipped with the appropriate parking facilities for its employees. Alternatives will be developed in the
next phase of the Master Plan to find solutions to improve the overall parking situation at the Airport.

4.3.4.3 Car Rentals
The car rental parking constitutes an area of about 164,000 square feet for over 650 vehicles using
stacking parking configurations. The main issue regarding the rental car parking facilities remains in the
fact that the 650 vehicle spaces are not centralized at one unique location within the vicinity of the
Airport. The alternatives development phase will look at different options to improve the position of the
different parking lots and the overall operations of the rental car companies present at the Airport.
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4.4 General Aviation
Prime tenants of General Aviation (GA) facilities at Westchester County Airport can be classified into
two different categories:



Fixed Base Operators (FBOs)
Corporate Aviation

During the inventory of existing conditions and the development of the aviation forecast, it was observed
that the FBO and Corporate Aviation types of activity clearly follow different business models and
operation trends. They have therefore been analyzed separately and differently in order to determine their
particular facility requirements.
In addition, the type of aircraft using the FBOs at HPN has been split between Light GA Aircraft, with a
Maximum Take-off Weight (MTOW) under 12,500 lbs, and Heavy GA, with a MTOW greater than
12,500 lbs. These two categories of aircraft using FBOs utilize different types of GA facilities:



FBO Light GA: apron tie-downs and T-hangars
FBO Heavy GA: conventional apron parking and hangars

Table 4-25 summarizes the current and forecasted number of based aircraft for the three categories of
facilities: FBO Light GA, FBO Heavy GA, and Corporate Aviation. The forecast numbers presented in
the previous chapter break down the GA operations by engine types. These operations are further
categorized into light, heavy, or corporate GA activity, based on the historical ratios recorded in the 2012
Airport Monitor numbers. The based aircraft operations with single engines and multi-engines were
grouped into Light GA activity, while the rest are categorized as Heavy GA operations.
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Table 4-25: Existing and Future GA Based Aircraft
20131

2017

2022

2027

2032

329

323

315

307

299

Single-Engine/Piston

201
174

195
168

187
162

179
156

172
149

Multi-Engine

27

26

25

24

23

Jet Engine

77
40

77
40

78
40

78
40

78
40

Helicopter

14

14

15

15

15

Other (Turbo)

23

23

23

23

23

Single-Engine/Piston

51
2

51
2

51
2

51
2

50
2

Total GA Based Aircraft
FBO Light GA2 Facilities

FBO Heavy GA3 Facilities

Corporate Aviation Facilities
Multi-Engine

1

1

1

1

1

Jet Engine

42

42

42

42

42

Helicopter

5

5

6

6

6

1

The actual number of based aircraft in 2013 is based on FAA Terminal Area Forecast (TAF) numbers
2
Aircraft weight (MTOW) less than 12,500 lbs
3
Aircraft weight (MTOW) more than 12,500 lbs
The forecasted total aircraft were split into the different sub categories based on the existing ratios.

In addition to the based aircraft inventory presented above, the GA facility requirements computation will
be based on the number of total operations (based and transient). Table 4-26 summarizes the based and
transient GA operations (i.e., arrivals and departures, not including touch and goes) through 2032. As
done for the based aircraft, the operations are split between the three categories of facilities: FBO Light
GA, FBO Heavy GA, and Corporate Aviation. The forecast operations presented in the previous chapter
does not distinguish between based, transient and touch and goes, but only identifies the total number of
GA operations. The historical operation numbers for the different GA activity was studied for the last four
years, and averages were used to split the forecasted operations into the respective categories below.
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Table 4-26: Based and Transient GA Operations (Base Year and Forecast)
2013

2017

2022

2027

2032

104,780

104,621

104,453

104,320

104,221

Corporate Aviation3

20,915
4,687

20,551
4,771

20,099
4,879

19,651
4,989

19,206
5,102

Heavy GA FBOs3

7,080

7,208

7,370

7,537

7,707

Light GA FBOs

9,148

8,572

7,850

7,125

6,396

2

83,864
0

84,070
0

84,354
0

84,670
0

85,016
0

Heavy GA FBOs

67,742

68,963

70,520

72,114

73,743

Light GA FBOs

16,123

15,107

13,834

12,556

11,273

Total GA Aircraft Operations

1

Based Operations

Transient Operations
Corporate Aviation

1

Not including touch and goes
2
Assuming no transient operations for Corporate Aviation Operators
3
Based operations designated as “Corporate” in the Airport Monitor were split between Corporate Operators and Heavy GA
FBOs according to number of based aircraft (i.e., 47 and 71, respectively)

4.4.1 Fixed Base Operators (FBOs)
4.4.1.1 Light GA Facilities (aircraft MTOW < 12,500 lb)
Light GA Facilities have been analyzed in terms of the square footage of T-hangars and tie-down aprons
as well as the number of available aircraft parking spots. In addition to commonly-used industry practices,
interviews with tenants were conducted and helped in estimating the deficiencies (if any) of the current
facilities.
Table 4-27 summarizes the current facilities available for Light GA:
Table 4-27: FBO Light GA Existing Facilities (CAPACITY)
Total Footprint (sf)

Number of Spots

T-hangar

123,552

80

Tie-down Apron

372,856

221

Total

496,408

301

4.4.1.1.1 Based Aircraft
From tenants’ interviews, it was assessed that based aircraft are preferably stored inside the hangars,
while tie-down and apron parking spaces are used to accommodate the demand for transient planes.
However, considering that the number of T-hangars spots are limited at the Airport, the totality of Light
GA based aircraft cannot be parked inside T-hangars.
In order to assess the global level of service currently provided at the Airport, a comparison between the
existing demand (number of based aircraft) and the number of available T-hangars was conducted. The
assumption was made that Light GA corresponds only to single-engine and twin-engine aircraft, as the
45-foot wide doors of the T-Hangar bays would not allow any other type of aircraft such as turbo-props.
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Table 4-18 shows the decrease in the number of Light GA based aircraft that is projected to occur as a
part of the overall decrease in the total number of GA based aircraft forecasted in Chapter 3. There is a
decrease in Light GA parking space requirements over the planning period while the T-Hangar will stay
saturated if no additional hangars are constructed.
Table 4-28: Light GA Based Aircraft Storage Utilization
Combined Light GA Storage (T-Hangar + Tie-Down)
Existing Total Parking Spots
Total Based Aircraft Demand

2013

2017

2022

2027

2032

301

301

301

301

301

201

195

187

179

172

% Light GA Facility Used

67%

65%

62%

60%

57%

T-Hangar Storage
Existing T-Hangar Capacity

80

80

80

80

80

100%

100%

100%

100%

100%

T-Hangar Utilization1
% Demand Accommodated in T-Hangars

40%

41%

43%

45%

47%

Tie-Down Parking
Based Aircraft Stored on Tie-Down

121

115

107

99

92

Existing Tie-Down Capacity

221

221

221

221

221

55%

52%

48%

45%

42%

% Tie-Down Used by Based Aircraft
1

As previously explained, the assumption was made that any t-hangar space available is used (based on tenants interview).

Table 4-28 shows that there is enough capacity (T-hangar + tie-downs) to accommodate the existing FBO
Light GA based aircraft demand. Only 67 percent of the Light GA facilities capacity is currently used for
based aircraft. This number is projected to decrease in the next 20 years to 57 percent by 2032.
The overall capacity for based aircraft can accommodate both the existing as well as the future based
aircraft demand. However, by the year 2032, the share of aircraft stored in T-hangars would stay below 50
percent. Most statewide airport system plans that provide guidance on the storage of based aircraft
recommend that 75 to 100 percent should be stored in hangars. This would imply a recommended Thangar storage capacity of 129 to 172 spots by 2032 (compared to 80 as of today).
According to the current layout of the apron and T-hangar area, the current taxilane to taxilane separation
is 140 feet for T-hangars and 115 feet for tie-downs. The replacement of tie-down positions with Thangars would require approximately 22 percent more parking space. Since the tie-down parking
requirement is projected to decrease throughout the planning period, the replacement of some part of the
existing tie-down area by T-hangars can be considered as a viable option. Different alternatives will be
developed in the next chapter.

4.4.1.1.2 Transient Aircraft
Determining the facility requirements for Light GA transient aircraft throughout the planning period
requires an estimate of the number of transient aircraft on a busy day. Table 4-29 summarizes the
conversion of annual transient operations into transient apron area requirements for the planning period.
From the number of annual Light GA transient operations provided in the Forecast Chapter, Table 4-29
considers the number of operations (i.e., arrivals and departures, not including touch and goes) on a busy
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day during the month of July (peak month at HPN according to Chapter 3). FAA Advisory Circular
150/5300-13A recommends assuming that a busy day is 10 percent more active than the average day
(ADPM), and therefore the number of average day operations is augmented by 10 percent to estimate the
number of operations on a busy day. Half of those operations equates to the number of transient aircraft,
as it is assumed that a transient aircraft makes two operations, one arrival and one departure, in one day.
Table 4-29: Light GA Transient Tie-Downs Requirements (Busy Day)

Annual Light GA Transient Operations

2013
16,123

2017
15,107

2022
13,834

2027
12,556

2032
11,273

Peak Month Factor (July)

9.49%

9.49%

9.49%

9.49%

9.49%

Peak Month Transient Operations (July)

1,530

1,434

1,313

1,192

1,070

Peak Month Average Day Transient Operations

49

46

42

38

35

Peak Month Busy Day Transient Operations (+10%)

54

51

47

42

38

Required Transient Tie-Downs

27

25

23

21

19

As Table 4-30 below shows, after Light GA based aircraft are allocated to tie-downs, in the future, at
most 24 percent of the remaining tie-down spots available for transient Light GA FBO aircraft are needed
for the planning period. Converting some tie-down space to T-hangar space for based aircraft could
provide an increased level of service to based aircraft.
Table 4-30: Light GA Transient Tie-Down Utilization (Demand vs Capacity)
2013
2017
2022
2027
Transient Tie-downs Required (DEMAND)
27
25
23
21
Transient Tie-downs Available (CAPACITY)
% Transient Tie-Down Use

2032
19

100

106

114

122

129

27%

24%

20%

17%

15%

4.4.1.1.3 Conclusion (Light GA Facilities)
For Light GA facilities, there is currently an excess of total aircraft storage that is projected to remain and
actually to increase throughout the planning period. Only 67 percent of the facilities (T-hangars + tiedown parking) are estimated to be needed on busy days in 2013. This number is projected to go down to
57 percent by 2032, due to the projected decrease of Light GA activity at the Airport in the next 20 years.
In terms of T-hangar use, the 80 currently available spots are able to accommodate 40 percent of the Light
GA based aircraft demand. As this demand is projected to go down in the next 20 years, the existing 80 Thangars will be able to accommodate 47 percent of the demand in 2032. The remaining demand for based
and transient aircraft can be accommodated in the tie-downs both with the existing and 2032 demand.
While the overall capacity is sufficient, the Airport “level of service” for Light GA could be improved in
the future by providing more T-hangar space for the based customers. A part of the tie-down parking area
excess that was identified in this chapter could be converted into T-hangars. Some part of the Light GA
apron could also be converted for corporate aviation or support facilities use. Alternatives will be
formulated and developed as part of the next phase of the Master Plan (Chapter 5, Alternatives
Development and Evaluation).
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Table 4-31: Light GA Storage Utilization - Summary
Based Aircraft Demand
T-Hangar Capacity
% T-Hangar Use
% Demand Accommodated in T-Hangars
Required Based Aircraft Tie-Downs
(Remaining Based Aircraft)
Required Transient Tie-Downs
Total Tie-Down Demand
Tie-Down Capacity
% Tie-Down Use
Estimated Unused Tie-Down Spots

2013
201

2017
195

2022
187

2027
179

2032
172

80

80

80

80

80

100%

100%

100%

100%

100%

40%

41%

43%

45%

47%

121

115

107

99

92

27

25

23

21

19

148
221

140
221

130
221

121
221

111
221

67%

63%

59%

55%

50%

73

81

91

100

110

4.4.1.2 FBO Heavy GA Facilities (aircraft MTOW > 12,500 lbs)
Heavy GA Facilities have been analyzed in terms of square footage of available parking space to be
compared with the current and projected demand. Interviews with tenants were also conducted and helped
in estimating the deficiencies (if any) of the current facilities.
Heavy GA Facilities at Westchester County Airport consist of conventional hangars and apron parking
spaces used by the current five FBOs and NetJets (Executive Jet Management). Table 4-32 summarizes
the total square footage measured from the airport layout map. The measured hangar area of 330,933
square feet was reduced by around 30 percent to exclude the space unavailable for aircraft parking (e.g.
office space). The apron parking area includes the maneuvering area.
Table 4-32: FBO Heavy GA Existing Facilities (Capacity)
Hangar Space (sf)

Apron Parking (sf)

227,845

708,484
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Table 4-33 summarizes the number of based aircraft for each Heavy GA aircraft type as well as their
parking space requirements, including maneuvering space.
Table 4-33: Parking Space Requirements per Based Aircraft
(Heavy GA Facilities)
Parking Space per
Number of
Aircraft with
Based
Maneuvering Space
Aircraft
(sq.ft.)1
21
2,402
Turbo
Jets2

37

5,920

Helicopter

13

1,760

Total
Weighted Average

71

--

--

4,118

1

It is assumed that parking space with circulation space equals parking
space without circulation space plus 10%. The parking space
requirements are estimated on representative aircraft such as GV, GIV,
GII, Challenger-600, Learjet 35 and CNA208.
2
The fleet mix for jets was assumed to be 15%, 78%, and 7% for ADGs
I, II, and III, respectively based on previous analyses completed by the
DY Team.

The average apron space required for a Heavy GA aircraft at the FBOs was calculated as a weighted
average of apron space requirements of the 71 based aircraft. An average Heavy GA aircraft takes up
4,118 square feet of apron space, including space for circulation.

4.4.1.2.1 Based Aircraft
From tenants’ interviews, it was assessed that based aircraft are preferably stored inside hangars, while
the apron space is used to accommodate the demand for transient planes, where possible. Table 4-34
shows the heavy GA operations across the forecasted years, and their associated parking space demand.
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Table 4-33: FBO Heavy GA Facilities Use for Based Aircraft (DEMAND VS CAPACITY)
Total Based Aircraft Demand
Parking Space Required (sf)

1

Conventional Hangar Space
Existing Hangar Space (sf)
Hangar Utilization2

2013

2017

2022

2027

2032

77

77

78

78

78

317,095

317,095

321,213

321,213

321,213

227,845

227,845

227,845

227,845

227,845

100%

100%

100%

100%

100%

% Demand Accommodated in Hangars

72%

72%

71%

71%

71%

Apron Parking
% Demand Stored on Apron

28%

28%

29%

29%

29%

Apron Area used for Based Aircraft

89,250

89,250

93,369

93,369

93,369

Existing Apron Parking Area
% Apron Parking Used by Based
Aircraft

708,484

708,484

708,484

708,484

708,484

13%

13%

13%

13%

13%

1

Based on a weighted average of 4,118 sf per aircraft, which includes circulation space.
2
As previously explained, the assumption was made that any hangar space available is used (based on tenants interview).

Based on these assumptions, the current demand for hangar space was computed and compared with the
available square footage. As shown on Table 4-34, around 70 percent of the demand can be
accommodated in hangars both in the existing and forecasted conditions. The remaining based aircraft
need to be parked on the apron, which shows underutilized capacity. Industry standards recommend
accommodating 75 to 90 percent based aircraft demand in hangars.

4.4.1.2.2 Transient Aircraft
Determining the facility requirements for FBO Heavy GA transient aircraft throughout the planning
period requires an estimate of the number of transient aircraft on a busy day. The fleet mix and apron
requirements per aircraft group must also be accounted for. The average apron space required for a Heavy
GA aircraft was calculated in Table 4-34 as a weighted average of apron space requirements of the 71
based aircraft. An average heavy GA aircraft takes up 4,118 square feet of apron space.
Table 4-34 summarizes the conversion of annual transient operations into transient apron area
requirements for a typical busy day. The same methodology than for Light GA transient aircraft was used
to determine the number of required parking positions.
Table 4-34: Heavy GA Transient Parking Requirements (Busy Day)
Annual Heavy GA Transient Operations

2013
67,742

2017
68,963

2022
70,520

2027
72,114

2032
73,743

Peak Month Factor (July)

9.49%

9.49%

9.49%

9.49%

9.49%

Peak Month Transient Operations (July)

6,429

6,545

6,692

6,844

6,998

Peak Month Average Day Transient Operations

207

211

216

221

226

Peak Month Busy Day Transient Operations (+10%)

228

232

237

243

248

Required Transient Parking Positions

114

116

119

121

124

4-43
Prepared by DY Consultants Team

April 2017

WESTCHESTER COUNTY AIRPORT
DRAFT MASTER PLAN UPDATE –CHAPTER 4
The number of required parking positions is then multiplied by the weighted average apron space
requirement of 4,118 square feet, which includes circulation space, resulting in the total transient apron
space requirement.
Table 4-35 - Heavy GA Transient Apron Use (DEMAND VS CAPACITY)
Transient Apron Area Required (DEMAND)

2013
469,702

2017
478,169

2022
488,968

2027
500,015

2032
511,311

Transient Apron Area Available (CAPACITY)

619,234

619,234

615,116

615,116

615,116

76%

77%

79%

81%

83%

% Apron Area

Table 4-35 compares the demand for transient aircraft with the available apron space. While the existing
and forecasted demand can be accommodated in the current capacity, the apron usage exceeds 75 percent
of its capacity. This apron congestion leads to limited maneuverability.

4.4.1.2.3 Additional Deficiencies
In addition to the capacity constraints described in this chapter, additional deficiencies were identified in
terms of quality of the available space, based on tenant interviews and discussion with the Airport staff:



Hangar D is in very poor conditions, affecting the capacity of one of the FBOs and of a corporate
tenant too. The demolition of the building and replacement with a new facility is recommended.
Alternatives for doing so may be considered during the development of alternatives phase.
The apron space in front of Hangars A, C1, C2 and G varies in depth, and goes down to about
120 feet. Its poor layout affects the capacity of one of the FBO tenants. A better design of the
space would improve the parking capacity. Alternatives for doing so may be considered during
the development of alternatives phase.

4.4.1.2.4 Conclusion (Heavy GA Facilities)
Currently, the existing hangar capacity can accommodate approximately 70 percent of the total based
aircraft demand. The hangar storage capacity should be increased based on industry guidelines as well as
tenant interviews.
As shown in Table 4-36 below, around 80 percent of the overall apron capacity is currently used for
parking of both based and transient aircraft. This number is expected to reach up to 85 percent if no action
is taken until 2032. The limited apron space available leads to apron congestion with reduced
maneuverability, as it has been pointed out in stakeholder interviews.
Alternatives for the development of additional apron space and conventional hangar for Heavy GA
aircraft will be considered during the development of alternatives phase.
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Table 4-36 - Heavy GA Facilities Utilization and Requirements - Summary
2013

2017

2022

2027

2032

77

77

78

78

78

Total Based Aircraft Space Requirement1

317,095

317,095

321,213

321,213

321,213

Available Hangar Space for Aircraft Storage

227,845

227,845

227,845

227,845

227,845

100%

100%

100%

100%

100%

72%

72%

71%

71%

71%

89,250

89,250

93,369

93,369

93,369

114

116

119

121

124

Heavy GA Transient Apron Space Requirement

469,702

478,169

488,968

500,015

511,311

Total Apron Space Requirement

558,952

567,420

582,336

593,384

604,679

Available Apron Space

708,484

708,484

708,484

708,484

708,484

79%

80%

82%

84%

85%

Based Aircraft Demand

% Hangar Space Used
% Demand (Based Aircraft) Accommodated in
Hangars
Apron Area used for Remaining Based Aircraft
Heavy GA Transient Aircraft (Busy Day)

% Apron Area Used

1Based on a weighted average of 4,118 sf per aircraft, which includes circulation space. The total requirement should also
include around 30% of additional space not dedicated to aircraft storage (e.g. office space area).

4.4.2 Corporate Aviation
Currently, eight corporate operators are located at Westchester County Airport. These corporate operators
are prime tenants at the Airport and have their own dedicated facilities and staff.
Corporate operators’ facilities at Westchester County Airport consist of conventional hangars and apron
space. The apron area is not used for long-term parking, but predominately employed for boarding and
disembarking of passengers, or for deicing and fueling operations. It is assumed that there are no transient
aircraft associated with the corporate operators.
Based on the tenants’ interviews, it was assumed that the current facilities were built and sized to
accommodate the existing demand. The current demand therefore matches the actual capacity of the
airport. The purpose of the analysis was consequently to analyze the facility requirements to
accommodate future operators at the Airport. The facilities were analyzed in terms of square footage
requirements, as described in Table 4-37. The hangar space in the table excludes around 30 percent area
of the office space.
Table 4-37 - Existing Corporate Facilities (2012)
Total Hangar Space (sf)

Total Apron Space (sf)

318,148

510,634
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Based aircraft for corporate operators consist of only business jets and helicopters. A total of 47 corporate
aircraft operate at Westchester County Airport, 39 of which are jets, as depicted in Table 4-38. The
following fleet mix was determined for the corporate aviation, based on tenants’ interviews:





Group II Small Jets: 15% of the total demand for based aircraft
Group II Jets: about 35% of total demand for based aircraft
Group III Jets: about 35% of the total demand for based aircraft
Helicopters: about 15% of the total demand for based aircraft

The typical corporate aviation facility at HPN operates four based aircraft. The most common aircraft
types are Gulfstream II, IV and V and CRJ Challenger aircraft.
Table 4-38 - Corporate Aviation Based Aircraft
Total Number of
Based Aircraft

Single Engine

Twin Engine

Jets

Others

47

2

1

39

5

The total hangar and apron space currently utilized by corporate aviation can be compared to the number
of based aircraft. The average space required by aircraft can be found in Table 4-39. The hangar space
takes into account the area needed for aircraft parking, maneuvering, equipment and office space. The
apron area contains the space required for storing the aircraft during the flight preparation.
Table 4-39 - Corporate GA Current Facility Average Space
Average Hangar Space per Aircraft (sf)
6,769
Average Apron Space per Aircraft (sf)

10,865

Note: Using the same methodology as in the Heavy GA section, the average space requirement including
maneuvering space, for the based corporate fleet is 6,195 sf per aircraft. This requirement is in line with
the average hangar space utilized in Westchester Corporate Aviation facilities. However, we can note
that the average apron space used by Corporate Aviation is significantly higher than the requirement.
This observation is consistent with interviews with tenants that indicate that apron space capacity for
Corporate Aviation is exceeding the demand and that this area is sometimes shared with FBOs in order
to provide them with extra capacity. Adding a 33 percent additional need for offices, the following
typical corporate aviation facility sizes are estimated.
Table 4-40 - Typical Corporate Aviation Facility
Number of Based Aircraft
3-4
Hangar + Office Space Requirement (sf)
36,113
Apron Space Requirement (sf)

43,458

Additional Space ( + 10%: e.g. auto parking)
Average Total Space Requirement (sf)

7,957
87,528

According to interviews with the tenants, the current facilities were built and sized to accommodate the
existing demand. Based on the current utilization of the facility, the hangar and apron requirements for
any additional facility are summarized in Table 4-42. According to these results, a typical new facility
with 3-4 aircraft of the current average fleet mix would require approximately 90,000 sf.
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4.4.3 Auto Parking
Auto-parking for GA activities is located adjacent to the hangar buildings. FBOs and Corporate Operators
share some of the auto parking facilities, and therefore, the analysis for auto-parking facilities was not
conducted separately for FBOs and Corporate Operators, but the capacity for all GA auto-parking was
considered as one. The existing inventory of car parking facilities compiled from tenant interviews as
listed in the Inventory Chapter, is shown in Table 4-41 below.

Total Area (sf)
529,505

Table 4-41- GA Car Parking Facilities
Area per Parking Space
Number of Spaces
(sf)
1,380
384

Corporate operators have a small demand for auto-parking spots. Based on the tenants’ interviews
conducted as part of the Master Plan Study, 15 parking spaces was assumed to be sufficient for each
Corporate Aviation Operator.
From the tenants’ interviews, it was assessed that the current auto-parking capacity is not enough to
accommodate the current peak hour demand. This was taken into account in evaluating the needs to
accommodate the future peak hour demand.

4.4.4 General Aviation Conclusion and Recommendations
The future needs for general aviation facilities at Westchester County Airport will depend on which
growth trend identified in the forecast in Chapter 3 is most closely followed by actual demand.
In the case of Light GA, there is currently an excess of total aircraft parking area that is projected to
remain throughout the planning period. Currently, 40 percent of Light GA based aircraft are allocated to
the 80 T-hangars and the remaining ones (60 percent) are allocated on tie-downs. At most 27 percent of
the remaining tie-down spots available for transient Light GA FBO aircraft are needed for the planning
period. However, level of service could be improved to accommodate additional based aircraft in Thangars by converting some tie-down apron space to T-hangars.
For Heavy GA, around only 72 percent of the based aircraft demand can be accommodated in hangars
today. The remaining based aircraft along with transient aircraft use approximately 79 percent of the
entire apron area available today. This percent is expected to increase to 85 percent by 2032 if nothing is
done. The limited remaining apron space is not enough for circulation and leads to apron congestion and
reduced maneuverability.
In the case of the Corporate Operators, current facilities are sized to accommodate existing demand.
Based on current facilities, this section provided an estimated average space requirement of around
90,000 square feet for any new corporate operator that would start operations at the airport.
Alternatives for addressing the facility (hangars and apron space) deficits identified in this chapter and
improve the overall level of service to the GA community will be considered during the development of
alternatives phase of this Master Plan Study.
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4.5 Support Facilities
Airport support facilities play a crucial role in airport maintenance and daily functioning of its
infrastructure. It is important to identify the capacity, functionality, and any shortfalls of the existing
facilities to ensure proper maintenance of the Airport. The following support facilities will be discussed in
this section:







Aircraft Rescue and Firefighting (ARFF)
Fuel Storage
General Aviation Customs
De-icing Facilities
Airport Operations
Employee Auto Parking

4.5.1 Aircraft Rescue and Firefighting (ARFF)
This section is intended to review and evaluate two aspects of ARFF operations at the Airport:



Part 139 ARFF equipment requirements
The current ARFF facility location on the Airport

4.5.1.1 Equipment and Agent Requirements
The Code of Federal Regulations Part 139 - Certification of Airports, Subpart D – Operations, determines
the ARFF index for the airports. The index is determined by a combination of the length of air carrier
aircraft and average daily departures of air carrier aircraft. As previously described in the Inventory
Chapter, Westchester County Airport is a Class I airport and provides Index B ARFF service.
The Airport is required to have two vehicles – “one vehicle, carrying the extinguishing agents and another
vehicle, carrying an amount of water and the commensurate quantity of ARFF so the total quantity of
water for foam production carried by both vehicles is at least 1,500 gallons.” As per the Airport
Certification Manual, the Airport meets Part 139 standards in terms of equipment and agent.

4.5.1.2 Facility Location
The existing ARFF facility on the Airport is located adjacent to the Passenger Terminal Complex. Airport
operations staff (who also serves as the Airport ARFF personnel) identified this location as significantly
impacting the ability of ARFF to meet the response time. The location also interferes with daily
commercial apron operations such as aircraft parking, loading/unloading of passengers, cargo, and aircraft
refueling. A particular concern stressed by the airport operations staff is that the only way for the ARFF
trucks to respond to an emergency is to pull out from the parking garage through a busy commercial
passenger terminal apron.
Moreover, the Westchester County Airport Security Plan28 states that “with the terminal building being a
high target probability site, co-locating emergency response equipment and personnel detrimentally
impacts response to an incident. Any significant damage to the Terminal and ARFF buildings, utilities
28

Baker Engineering NY, Inc., Westchester County Airport (HPN) Security Master Plan, December 2003.
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and/or communications infrastructure could simultaneously impact both operations and emergency
response.”
However, contradictory to the Security Plan recommendations, FAA AC 150/5360-9, Planning and
Design of Airport Terminal Building Facilities at Non-hub Locations, suggests that when “emergency
equipment is often manned by employees who have additional responsibilities requiring work in and
around the terminal area, in such cases, crash/fire/rescue equipment should be housed in proximity to the
terminal consistent with required response times and access to the landing facilities”.
These conflicting, but nevertheless crucial criteria will be further applied during the ARFF site alternative
analysis.

4.5.2 Fuel Storage
When evaluating airport fuel storage facilities at Westchester County Airport, two major issues arise –
fuel farm location and the overall fuel farm holding capacity.
The FAA, AC 150/5360-9, Planning and Design of Airport Terminal Building Facilities at Non-hub
Locations, states that it is important for an aircraft refueling facility to be located in reasonable proximity
to the terminal area in order to minimize the distance that fuel must be transported by tanker trucks, and
access to the facility separate from the public entrance road is desirable.
Conversely, airport operations and the Westchester County Police Department representatives highlighted
that looking from the airport security and ground traffic flow perspective, the existing airport fuel farm is
not situated in an optimal location. As a result, The Westchester County Airport Security Plan29
recommends possible relocation of the fuel farm due to its vulnerability to a possible attack from the site
being located near the commercial terminal entrance roadway.
Based on interviews with airport operations staff, the current capacity of Jet-A fuel serves a two-day
demand only, while the 25,000 gallons of Avgas can easily cover the demand for piston aircraft. The
overall fuel farm holding capacity, as stressed by the Airport management is no longer adequate to
support the present airport fuel demand of 120,000 gallons of Jet-A type fuel a day. The existing storage
capacity for Jet-A fuel is around 225,000 gallons. Autonomy of four days in Jet-A storage would allow
for better conditions, enabling the Airport to stay continuously open, even during exceptional weather
events that usually prevent the delivery of fuel to the Airport for 24 or 48 hours.

29

Baker Engineering NY, Inc.,Westchester County Airport (HPN) Security Master Plan, December 2003
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Table 4-42 - Facility Requirements - Targeted Fuel Storage Capacity
2013
2017
2022
2027
591
588
589
592
Total Aircraft Operations (ADPM)

2032
597

Jet Ops*

444

451

463

478

495

Avgas Ops*

147

137

126

114

102

505,000

512,568

525,541

541,757

560,135

480,000
25,000

487,568
25,000

500,541
25,000

516,757
25,000

535,135
25,000

Jet A
AvGas

225,000
25,000

225,000
25,000

225,000
25,000

225,000
25,000

225,000
25,000

Jet A
AvGas

255,000
-

262,568
-

275,541
-

291,757
-

310,135
-

Fuel Storage Required Capacity (gallons)
Jet A (4-day autonomy)
AvGas (existing capacity)
Existing Fuel Storage (gallons)

Capacity Deficits (gallons)

*For calculation purposes, the share of Light GA operations in 2013 was used to calculate the share of Avgas
operations during the ADPM (25%). The number of Jet operations represents the remaining of aircraft operations
during the ADPM (75%).

4.5.3 General Aviation Customs
Currently, GA customs facilities are located at Hangar E. Aircraft arriving for customs service share the
apron space with the Jet Systems FBO.
Through the interviews with airport operations staff and the Air Traffic Control staff, it was concluded
that the current location of the GA custom facilities on the west side of the airfield is inadequate for
several reasons. First, the location is a culprit for a high volume of cross traffic on the airfield. Second,
due to limited apron space at Hangar E it is very challenging to accommodate additional large jet aircraft
waiting for customs clearance.
Regarding the regulation, the FAA and U.S. Department of Homeland Security (DHS)/U.S. Customs and
Border Protection (CBP)30 do not provide any specific requirements for general aviation customs apron
and location: “General Aviation Facilities (GAF) for processing of persons arriving aboard small private
airplanes and / or regional (commuter) type aircraft may either be incorporated into the main terminal
building or housed in a stand-alone structure located on airport property.”

30

U.S. Department of Homeland Security, U.S. Customs and Border Protection, Airport Technical Design Standards Passenger
Processing Facilities, August 2006
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4.5.4 Deicing Services
There are two general forms of aircraft deicing: decentralized deicing and centralized deicing.
Decentralized deicing usually takes place at the aircraft’s gate before push-back. Centralized deicing
typically requires the construction of a dedicated deicing apron, which can be located just outside the
terminal gate area or close to the runway departure ends.
Some advantages of a centralized deicing operation include maintaining better control of collecting spent
deicing fluids, freeing up the gate area for arrivals, reducing taxi distance to the departure runway ends,
minimizing vehicular traffic in the gate area, minimizing the need for secondary deicing, and providing
for a common-use deicing operation.
Currently there are no centralized deicing facilities/locations at the Airport. As detailed in Chapter 2 –
Environmental Overview and Sustainability Baseline Assessment, individual tenants and FBO’s provide
deicing services, while commercial aircraft are being deiced on the terminal apron itself.
The Airport has recently undertaken a feasibility study for the improvements of existing Deicing Fluid
Recovery System, including increasing the storage volume of stormwater contaminated with aircraft
deicing fluid.
The development of alternatives should include both decentralized deicing and centralized deicing
services at the Airport, and should consider aircraft ground taxi flows in evaluating the alternatives.

4.5.5 Airport Operations
Airport operations facilities are divided and evaluated based on two functional categories: administrative
spaces and maintenance facilities.

4.5.5.1 Administrative Offices
Some airports prefer to locate management offices within the terminal while others prefer a location in a
separate building. Such location decisions depend on the size of the airport staff, availability of space in
the terminal, and the cost/benefit of in-terminal versus remote locations for a given airport management’s
operating philosophy.31
The Westchester County Airport administrative offices have been divided between several locations on
the Airport. Most of the former Air National Guard facilities have deteriorated and are no longer able to
provide appropriate functional spaces for airport administrative needs. A consolidated location for the
airport operations and administration staff should be further analyzed. A previous Former Air National
Guard Site (ANG) study32, discussed in greater detail in the Inventory Chapter, analyzed various options
and provided scenarios for the reuse of the ANG site. One of these scenarios suggests “the reuse of the
Site for an (Airport-related) office or multiple office buildings would conform to the general character
and land use pattern of the surrounding area.” In addition, the Airport’s ARFF office (command post) is
adjacent to the airport administrative offices on the second floor of the terminal building. Airport Unified
Command Center, however, currently occupies a 1,600 square foot trailer located midfield just south of
Taxiway C.
31

The Airport Cooperative Research Program (ACRP), Airport Passenger Terminal Planning and Design, p.241
Saccardi & Schiff, Inc. Planning and Development Consultants, Reuse Of The Former Air National Guard Site Westchester
County Airport, July 2010.
32
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This distribution of administrative and operational resources throughout the Airport property seems to
have a negative effect not only on the passenger terminal apron and its functionality but also on the
efficiency of airport operations personnel and their equipment.

4.5.5.2 Maintenance Buildings and Storage Facilities
Airport maintenance facilities provide a secure environment for storage of airport maintenance
equipment. This includes airport snow removal equipment, airfield maintenance trucks, sand and salt
storage, etc. Interviews with stakeholders indicated that the current maintenance and storage facilities,
most of which are located in the former ANG site, have reached their capacity and require either complete
redesign/upgrade and/or relocation.

4.5.6 Conclusions and Recommendations
The analysis of the existing support facilities on the Airport shows that some of the facilities are either
undersized or not properly located. It appears that many of the existing spaces have been developed
historically and not as part of an overall airport development plan. As a result, the functionality and
capacity potential of the existing facilities has yet to be reached.
Aircraft Rescue and Firefighting (ARFF) – A relocation or an addition of a consolidated ARFF facility
or a possible Unified Command Center to a midfield location would significantly improve ARFF
response time, relieve the congested commercial terminal apron, and provide operational efficiency of the
available resources. However, this option should be carefully evaluated considering the fact that this
facility might have to be partially or completely collocated with the airport operations offices, whose staff
is assigned to ARFF responsibilities on the Airport.
Fuel Storage – Current facility relocation due to airside and landside traffic flow and security concerns
should be analyzed as part of the alternative analysis. A significant increase in the current capacity of JetA fuel is necessary to meet the current airport fuel demand and provide a comfortable buffer for fuel
supply (four-day autonomy). This increase requires an additional volume of 255,000 gallons in 2013, and
310,135 gallons by 2032. The fuel farm could be located at the current fuel farm location or at a different
one on the west side of the airport. The current total Avgas storage capacity is sufficient to meet the
demand for the next 20 years.
General Aviation Customs – As suggested in the U.S. Department of Homeland Security, U.S. Customs
and Border Protection, Airport Technical Design Standards Passenger Processing Facilities, GA customs
facilities should be “housed in a stand-alone structure located on the airport property.” A possibility of a
stand-alone structure should be evaluated as part of the alternative development analysis.
Deicing Facilities – It is suggested that both decentralized and centralized deicing facilities be considered
in the alternatives development process. A previous study was conducted by CHA Consulting, Inc. to
explore options for storage of the stormwater contaminated with expended Aircraft Deicing Fluid (ADF).
More information about deicing practices at the Airport can be found in Chapter 2 of this Master Plan.
Airport Operations Administrative Offices – A consolidated location for the airport operations and
administration staff should be further analyzed. A previous Former Air National Guard Site (ANG) study,
discussed in greater detail in the Inventory Chapter, analyzed various options and provided scenarios for
the reuse of the ANG site. One of these scenarios suggests “the reuse of the Site for an (Airport-related)
office or multiple office buildings would conform to the general character and land use pattern of the
surrounding area.”
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Airport Operations Maintenance Buildings and Storage Facilities – Current maintenance and storage
facilities, most of which are located in the former ANG site, have reached their capacity and require either
complete redesign/upgrade and/or relocation. Similarly to the Airport Operations and Administrative
Offices, a former ANG site as well as other on-airport locations should be evaluated to study the
maximum potential for maintenance and storage facility development.
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