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Chapter 4
Facility Requirements

To plan for future airport infrastructure improvements, a facility requirements analysis must first be
conducted to measure how well existing facilities are able to meet current and projected demand. The
objective of this analysis is to determine the long-term flexibility and growth potential of existing
infrastructure elements to respond to changing demand scenarios over a 20-year planning period. Those
facilities unable to accommodate demand will be the focus of the alternatives analysis that will identify,
review, and evaluate infrastructure improvement options to meet the needs of University Park Airport
(Airport) users. This chapter provides a summary of the existing conditions of airside and landside facilities
at the Airport and provides recommendations for facility improvements that are anticipated to be needed to
meet current and future demand. The recommendations developed in this chapter provide a baseline for
not only the development of alternatives, but also future Airport staffing, funding, development and
programming decisions.

The recommendations from the facility requirement analysis are presented in this chapter and organized
by the following sections:

4.1 Demand/Capacity Analysis

4.2 Wind Coverage

4.3 Identification of Design Standards
4.4 Runway 6/24

45 Taxiway System

4.6 Aprons

4.7 Navigational Aids and Weather Equipment
4.8 Terminal Area

4.9 General Aviation Facilities

4.10  Support Facilities

4.11  Airport Traffic Control Tower

412  Summary

4.1 Demand/Capacity Analysis

Demand/capacity analyses measure the maximum capacity of an airfield to process a given volume of air
traffic within a specified time period before delays are experienced. A number of factors can impact the
capacity of an airfield including configuration of runways, number and location of exit taxiways, local
weather conditions, and runway use as dictated by the wind. To help account for these factors when
measuring the capacity of an airfield, the Federal Aviation Administration (FAA) published Advisory Circular
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(AC) 150/5060-5, Airport Capacity and Delay, which offers mathematical formulas and other computational
methods to calculate capacity and aircraft delay for airport planning and design purposes. In general, the
AC assumes airfields with a single runway and full parallel taxiway are typically capable of accommodating
approximately 200,000 annual aircraft operations. As illustrated in Table 4-1, approximately 46,000 annual
aircraft operations are anticipated to occur at the Airport by 2032, which is significantly less than the
threshold of 200,000 at which capacity is typically strained for an airfield configuration that consists of a
single runway. As such, the capacity of the airfield appears adequate for projected operational demand
throughout the planning period.

Table 4-1: Summary of Forecasted Aircraft Operations

Year Air Carrier General Aviation Military Total
Existing

2012 14,293 25,733 863 40,889
Projected

2017 13,210 27,352 863 41,425

2022 12,698 29,071 863 42,632

2027 12,046 30,874 863 43,783

2032 12,276 32,776 863 45,914

Source: Mead & Hunt, Inc. (2013)

4.2 Wind Coverage

Since aircraft typically land and takeoff into the wind, it is important that the orientation of a runway is aligned
in the same direction as local prevailing winds. FAA AC 150/5300-13A, Airport Design, recommends that
a runway orientation provide least 95 percent wind coverage for aircraft types that use an airport on a
regular basis. If sufficient wind coverage cannot be provided by a single runway, then it is recommended
that an airport also have a crosswind runway. It is important to note that smaller aircraft are more
significantly impactedby c¢cr osswinds, or winds that are perpendicul ¢

In evaluating wind coverage at an airport, FAA guidance notes this assessment be computed on a basis
that crosswinds not exceed the maximum allowable velocities for the following aircraft categories:

10.5 knots for Airport Reference Code A-l and B-I aircraft

13 knots for Airport Reference Code A-Il and B-Il aircraft

16 knots for Airport Reference Code A-lll, B-lIl, and C-I through D-III aircraft
20 knots for Airport Reference Code A-1V through D-VI aircraft

= =4 =4 =

Data gathered from the National Climatic Data Center (NCDC) of local wind conditions at the Airport
indicatesthatt he ori entation of the Airportés si ngctoerageunway, |
in a 10.5 knot crosswind 94.38 percent of the time in all weather conditions (Table 4-2). It should also be
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noted as illustrated in Table 4-3 that Runway 6/24 provides sufficient wind coverage 93.97 percent of the
time in a 10.5 knot crosswind when Visual Flight Rules (VFR) weather conditions are present. The
orientation of Runway 6/24 exceeds 95 percent recommended wind coverage in Instrument Flight Rules
(IFR) conditions (Table 4-4).

Table 4-2: Runway 6/24 Wind Coverage in All Weather Conditions

Crosswind (knots) Runway 6 Runway 6/24 Runway 24
10.5 57.76% 94.38% 82.99%
13 58.33% 97.12% 85.56%
16 58.96% 99.16% 87.45%
20 59.09% 99.82% 88.08%

Note: Single runway end coverage calculated with a 3 knot tailwind
Source: National Climatic Data Center, FAA Standard Wind Analysis tool
Station: State College, Pennsylvania

Period of Record: 2000-2009 based on 81,921 hourly observations

Table 4-3: Runway 6/24 Wind Coverage in Visual Flight Rules Weather Conditions

Crosswind (knots) Runway 6 Runway 6/24 Runway 24
10.5 55.22% 93.97% 83.67%
13 55.83% 96.91% 86.43%
16 56.49% 99.11% 88.47%
20 56.63% 99.81% 89.14%

Note: Single runway end coverage calculated with a 3 knot tailwind

Source: National Climatic Data Center, FAA Standard Wind Analysis Tool

Station: State College, Pennsylvania

Period of Record: 2000-2009 based on 74,852 hourly observations

VFR = Ceiling is greater than or equal to 1,000 feet and visibility greater than or equal to 3 statute miles

Table 4-4: Runway 6/24 Wind Coverage in Instrument Flight Rules Weather Conditions

Crosswind (knots) Runway 6 Runway 6/24 Runway 24
10.5 82.69% 98.59% 73.29%
13 82.86% 99.22% 73.84%
16 83.04% 99.71% 74.26%
20 83.09% 99.90% 74.43%

Note: Single runway end coverage calculated with a 3 knot tailwind

Source: National Climatic Data Center, FAA Standard Wind Analysis tool

Station: State College, Pennsylvania

Period of Record: 2000-2009 based on 5,915 hourly observations

IFR = Ceiling is less than 1,000 feet but greater than or equal to 200 feet and/or visibility less than 3 statute miles but greater than or
equal to 1/2 statue mile

As illustrated by the wind analysis, the orientation of Runway 6/24 does not provide 95 percent wind
coverage in a 10.5 knot crosswind during all-weather conditions; as such, consideration should be given
for the need of a crosswind runway. It should be noted that the Airport previously operated a crosswind
runway (Runway 16/34) that was closed due to a number of factors that included:
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1 Non-Standard Runway Safety Areas (RSAs) i The former crosswind runway (Runway 16/34)
did not have RSAs that met FAA design standards due to terrain issues that did not meet safety
area gradient standards. In addition, airfield drainage structures, Fox Hill Road, and a service road
were located within the RSA. Improving the gradient of the safety area and relocating the roadways
and drainage structures outside of the safety area boundaries was not considered a financially
feasible option given that the runway could only be utilized by a few small single-engine aircraft
types. Likewise, relocating the runway thresholds to shorten the runway so that the safety areas
could be moved away from the terrain and object penetration issues would have placed further
limits on the utility of the runway.

1 Limited Use i The crosswind runway, Runway 16/34, was 2,349 feet in length, 50 feet in width,
and designed for aircraft up to Airport Reference Code category B-1. Due to the length and width
of the runway, it was limited in use to only small single- and twin-engine aircraft, typically weighing
less than 12,500 pounds. Conditions favoring use of this runway were, on average, present
approximately five percent of the time, during which operations of small single- and twin-engine
aircraft were limited in number.

1 Preferred Use of Runway 6/24 i Runway 6/24, at a length of 6,701 feet and a width of 150 feet,
offers significantly more lateral and longitudinal room than the former Runway 16/34 for small
single- and twin-engine aircraft to maneuver when conducting a takeoff or landing. This offers a
significant margin of safety advantage to smaller aircraft when conducting a landing or takeoff, even
in tolerable crosswind conditions.

1 Increased Potential for Runway Incursioni At t he ti me of the crosswind
Airport was an uncontrolled airfield that required pilots to communicate their positions with one
another when operating in the traffic pattern. The intersection of two runways increased the
potential for a runway incursion if aircraft did not properly communicate with each other and were
simultaneously conducting operations on both Runway 6/24 and the crosswind runway.

1 Future Terminal Area Expansion i There is limited land on Airport property east of Runway 6/24
along Fox Hill Road that offers a centralized location to expand the terminal area. Given the limited
use of the former crosswind runway and its location adjacent to the terminal area, it was logical at
the time to plan for the future expansion of the terminal area within an area of land occupied by the
approach end of Runway 16. In anticipation of initial terminal area planning and site preparation,
Runway 16/34 was closed. It should be noted that the location of the future planned terminal
building as designated on the Airport Layout Plan (ALP) drawing set is at a site that overlays the
approach end of the former Runway 16.

In evaluating the need for a crosswind runway, it is important to note that the wind coverage provided by
Runway 6/24 falls 0.62 percent under the preferred wind coverage recommended by the FAA. Considering
the advantages and disadvantages of opening the former crosswind runway, or constructing a new
crosswind runway, with the long-term development needs of the Airport, justification can be made that
Runway 6/24 provides adequate wind coverage. While a crosswind runway will increase the percentage
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of wind coverage at the Airport, it may impact the ability to expand and improve facilities to meet the needs
of existing and future users. If the former crosswind runway is opened, limited options will be available to
expand the terminal area, which is anticipated to need improvements to accommodate future commercial
airline demand. Likewise, opening the former crosswind runway is anticipated to receive limited use by few
aircraft types due to the length and width of the runway as well as the infrequent number of times wind
conditions are present that favor use of the runway. Given the preference by small aircraft pilots to conduct
landings and takeoffs on Runway 6/24 since its width and length provides an increased margin of safety,
and the environmental challenges of constructing a new crosswind runway, it is the opinion of the Master
Plan Advisory Committee (MPAC) that the orientation of Runway 6/24 provides sufficient wind coverage at
the Airport.

4.3 ldentification of Design Standards

The design of airport infrastructure, such as runways, taxiways, and aprons, is based on design standards
established by the FAA that promote safety, economy and efficiency. Design standards that are most
appropriate to an airport are based on the operational and physical characteristics of the most demanding
type of aircraft that is projected to operate at an airport on a regular basis. FAA AC 150/5300-13A, Airport
Design, categorizes design standards that relate to airport infrastructure components based on a variety of
factors including the approach speed, wingspan and undercarriage dimensions of an aircraft. The following
describes the two coding systems identified in FAA AC 150/5300-13A, Airport Design, that are used in the
design and planning of airfield surfaces.

4.3.a Runway Design Code

The Runway Design Code (RDC) is a coding system that identifies the design standards of a runway as it
relates to the approach speed, wingspan and tail height of an aircraft as well as the approach visibility
minimums of a runway. The first component of the RDC, the Aircraft Approach Category (AAC), is depicted
by a letter and relates to the approach speed of an aircraft as categorized in Table 4-5. It should be noted
that aircraft in approach categories A and B typically include small single- and twin-engine piston aircraft,
commuter turboprop aircraft, and small business jet aircraft. Category C is typically comprised of business
jets, regional jets, and narrow-bodied commercial aircraft while categories D and E are comprised of large
wide-bodied aircraft, high performance military aircraft, and small business jet aircraft with high approach
speeds.
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Table 4-5: Aircraft Approach Categories

Category Approach Speed
Category A Less than 91 knots
Category B 91 knots or more, but less than 121 knots
Category C 121 knots or more, but less than 141 knots
Category D 141 knots or more, but less than 166 knots
Category E 166 knots or more

Source: FAA Advisory Circular 150/5300-13A, Airport Design

The second component of the RDC, the Airplane Design Group (ADG), is depicted by a Roman numeral
and categorizes aircraft by wingspan and tail height as illustrated in Table 4-6. It should be noted that ADG
I and Il aircraft typically include small single- and twin-engine piston aircraft, turboprop aircraft, and most
business jets. Large business jets, regional jets, and narrow-bodied commercial aircraft typically comprise
ADG llI, while large jets used for commercial and military uses typically comprise ADG 1V, V, and VI.

Table 4-6: Airplane Design Groups

Group Tail Height Wingspan
I Less than 20 feet Less than 49 feet
Il From 20 feet to less than 30 feet From 49 feet to less than 79 feet
11 From 30 feet to less than 45 feet From 79 feet to less than 118 feet
Y From 45 feet to less than 60 feet From 118 feet to less than 171 feet
\Y From 60 feet to less than 66 feet From 171 feet to less than 214 feet
\ From 66 feet to less than 80 feet From 214 feet to less than 262 feet

Source: FAA Advisory Circular 150/5300-13A, Airport Design

The third and final component of the RDC relates to the visibility minimums of an approach to a runway,
which is often a factor that helps determine the width of the pavement and the dimensions of protection
surfaces. The following categorization of visibility minimum as defined by FAA AC 150/5300-13A, Airport
Design, are used in conjunction with the AAC and ADG to determine the dimensions of runway design
surfaces:

Visual (runways with only visual approaches)
Not lower than one mile (runways with instrument approaches)
Not lower than % mile (runways with instrument approaches)

= =4 =4 =

Lower than % mile (runways with instrument approaches)

The 2006 update of the ALP identified that the design standards for the airfield were based upon RDC
category C-Ill aircraft, which were the most demanding type of aircraft operating at the Airport at that time,
and a visibility minimum of lower than % mile, based upon the %2 mile visibility minimum associated with the
instrument approach to Runway 24. It should be noted that the RDC determination can be based upon a
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single aircraft type or a combination of the wingspan and approach speed of two separate aircraft types.
Since the Airport received operations from both commercial turboprop and regional jet aircraft, with each
having unique physical and operating characteristics, the RDC determination was based upon the larger
wingspan of the De Havilland Dash-8 turboprop and the higher approach speed of the -200 model of the
Canadair Regional Jet (CRJ-200).

While it is projected that commercial airlines will retire and/or reduce use of regional turboprop aircraft, such
as the Dash-8, and 50-seat regional jets, such as the CRJ-200, during the 20-year planning period, an
increase is projected in the number of operations by larger 70- to 90-seat regional jet aircraft. As illustrated
in Table 4-7, all of the 70- to 90- seat regional aircraft that could potentially replace the existing 50-seat
regional jets that serve the Airport are also classified as RDC category C-lllI; as such, it is recommended
that the existing RDC remain at category C-lIl.

Table 4-7: Runway Design Codes of Anticipated C-III Critical Aircraft Types

Aircraft Type Maximum Seating Capacity Runway Design Code
CRJ-700 70 C-lli
ERJ-170 78 C-lli
CRJ-900 86 C-lli
ERJ-175 86 C-lli
CRJ-1000 104 C-lli
ERJ-190 106 C-lli
ERJ-195 118 C-lli

Source: Mead & Hunt, Inc. (2013)

While it is recommended the existing RDC remain at category C-lll, it is important to note that the Airport
receives a number of operations each year by larger category C-lll and D-1V aircraft. These aircraft are
commonly utilized by The Pennsylvania State University (Penn State) to transport its athletic teams to away
games, other collegiate institutions to transport other athletic teams to State College for Penn State home
games, and private charters. In addition, the Airport has the potential to attract weekly service by low cost
carriers (LCCs), which often operate large narrow-body aircraft such as the Boeing 737, Airbus A320, and
McDonnell Douglas MD-80. Since these aircraft have larger physical characteristics than the 70- to 90-
seat regional jets that are projected to increase in operations, it is important that the Airport initiate facility
planning to accommodate these types of aircraft.

It should also be noted that Penn State has inquired in the past about using RDC category D-IV Boeing
757 aircraft to transport its football team to away games since the aircraft has increased capacity for
passengers, equipment, and luggage. Though this aircraft type is not currently used to transport the football
team, planning should be initiated to accommodate its operation should it be required by Penn State to
transport its football team. Further analysis of the capability of existing Airport infrastructure to
accommodate both the operational needs of RDC category C-Ill aircraft and larger category D-IV aircraft
are discussed in the following sections.
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4.3.b Taxiway Design Group

The Taxiway Design Group (TDG) is a classification of aircraft used for taxiway design standards based on
the width of dndinggearand the disthnse betaciemthe main landing gear and the cockpit.
The width of taxiways and taxilanes, as well as fillet design standards and separation requirements for
runways/taxiways and taxiways/taxilanes, are determined by the TDG of the critical design aircraft intended
to use the surface. It is important to note that the TDG for a series of taxiways at an airport will often vary
by surface based on the purpose of the taxiway. Taxiways parallel to a runway will often be designed to
the TDG of the largest type of aircraft anticipated to regularly operate at an airport while taxiways and
taxilanes leading to hangar or apron areas will be designed for specific TDG aircraft types using the facilities
inthat area. Figure 4-1 illustrates how the seven TDG classifications are categorized by FAA AC 150/5300-
13A, Airport Design.

Figure 4-1: Taxiway Design Group Classifications

140

120

TDG-6

m

100
o TDG-7
% |
LU5I 80 TDG-4
z TDG5 -
< I
=
9 60 o
N TDG-2 -
< ~
O 40 .t
9 TDG-3

TDG-1B
20
TDG-1A
0 | |
0 10 20 30 40 50 60
MAIN GEAR WIDTH (FEET)

Source: FAA Advisory Circular 150/5300-13A, Airport Design (2014)

Most of the taxiways at the Airport are at least 50 feet in width and are designed to accommodate TDG-3
aircraft. (Note: Taxiway H, connecting the T-style hangar area with Taxiway A, is 37 feet in width and
designed for TDG-2 aircraft.) While it is projected that the Airport will continue to receive operations by
TDG-1, -2, and -3 aircraft throughout the planning period, operations by TDG-4 aircraft are anticipated to
increase. Though it is recommended that the Airport continue to maintain its taxiway system to meet TDG-
3 design standards, planning should be initiated to improve the taxiway system to accommodate TDG-4
aircraft. Further discussion of the improvements that would be needed to the taxiway system to
accommodate TDG-4 aircraft are presented in Section 4.5.
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4.4 Runway 6/24

A comprehensive analysis was conducted as a part of this sustainable master plan to evaluate how Runway
6/24 is able to accommodate projected future demand; this review included its length, width, grade, and the
pavement strength and condition. In addition, design surfaces of Runway 6/24, such as its safety area and
object free area, as well as airspace protection surfaces, were also evaluated to determine if improvements
may be needed to meet future demand. This section reviews each component of Runway 6/24 that was
evaluated as a part of this analysis and recommends improvements that may be needed for the runway to
accommodate future anticipated demand.

4.4.a Runway Length

The length of a runway should be capable of accommodating the landing and takeoff distance requirements
of the most demanding types of aircraft (existing or projected) intended to regularly conduct operations on
the surface. FAA AC 150/5325-4B, Runway Length Requirements for Airport Design, provides guidelines
to determine the recommended length of a runway based on a critical design aircraft that is anticipated to
operate on the surface over a period of several years. As such, it is important to first identify the runway
length requirements of aircraft that are anticipated to conduct regular operations on Runway 6/24 during
the planning period.

Table 4-8 presents the required runway lengths for regional jet aircraft types that currently or have the
potential to conduct regular commercial airline operations at the Airport during the 20-year planning period.
Each runway length presented in the table is based upon the maximum requirements for each aircraft at
their maximum gross takeoff weight (MTOW) on an 85-degree Fahrenheit day (mean high temperature for
July) and adjusted for the elevation of the airfield (1,231 feet above mean sea level). It should be noted
that aircraft manufacture planning manuals were also referenced, where available, to determine the
maximum runway length for each aircraft type.
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Table 4-8: Maximum Runway Lengths for Current and Potential Commercial Aircraft

Aircraft Maximum Takeoff Weight MTOW Runway Length
Current Scheduled Carrier Equipment Types
Dash 8-100 34,500 pounds 4,406 feet!
Q-200 36,300 pounds 4,443 feet!
CRJ-200 53,000 pounds 8,333 feet?
Potential Scheduled Carrier Equipment Types
ERJ-135 44,092 pounds 7,125 feet?
ERJ-145 53,131 pounds 7,450 feet?
CRJ-700 75,000 pounds 7,258 feet?
ERJ-170 82,012 pounds 6,402 feet?
CRJ-900 84,500 pounds 7,982 feet?
ERJ-175 85,517 pounds 6,926 feet!
CRJ-1000 91,800 pounds 8,483 feet!
ERJ-190 114,199 pounds 6,869 feet!
ERJ-195 115,280 pounds 7,452 feet!

Notes:

17 Estimated for 85° Fahrenheit day, field elevation 1,231 feet mean sea level, maximum takeoff weight

2iCal cul ated using manufactur er 0 §feél mndan sdaderel, méiximunt takeoff weighte | d el evati on 1
Source: Mead & Hunt, Inc. (2013)

Based on the information presented in the preceding table, it appears the existing 6,701-foot length of
Runway 6/24 is not capable of meeting the runway length needs of a number of existing and anticipated
commercial aircraft types operating at MTOW on a warm July day. As such, it is recommended that the
Airport initiate planning to extend Runway 6/24. A number of existing and potential commercial aircraft
types require not more than 7,500 feet of runway to take off from the Airport on a warm day at MTOW,; as
such, it is recommended Runway 6/24 be extended 800 feet to provide 7,500 feet of takeoff distance.

It should be noted that the MTOW runway lengths would primarily apply if aircraft were to fly long-haul
routes from the Airport. Understanding that all of the commercial aircraft types listed in the table can operate
on Runway 6/24 at full passenger loads, but with concessions to fuel and/or cargo payloads, an additional
evaluation was conducted to determine the maximum range of each aircraft type considering fuel
concessions to operate from a 6,701-foot runway. Table 4-9 illustrates the maximum range of each existing
and potential aircraft types from State College if cargo payload and/or fuel concessions are made to the
takeoff weight of each aircraft type.
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Table 4-9: Ranges of Existing and Potential Commercial Aircraft from State College

Aircraft Maximum Range From State College
Current Scheduled Carrier EQuipment Types
Dash 8-100 820 nautical miles?
Q-200 1,125 nautical miles?
CRJ-200 1,166 nautical miles?
Potential Scheduled Carrier Equipment Types
ERJ-135 1,300 nautical miles®
ERJ-145 1,500 nautical miles?
CRJ-700 1,710 nautical miles?
ERJ-170 1,800 nautical miles*
ERJ-900 1,044 nautical miles?
ERJ-175 1,300 nautical miles*
CRJ-1000 1,000 nautical miles*
ERJ-190 1,400 nautical miles*
ERJ-195 1,000 nautical miles*

Notes:

17 Maximum range of aircraft

2iCal cul at ed us i nhgtdayahartat feeld ¢levatian (1@31 ft. MSL) with full passenger load at 6,701 ft. takeoff length
3 Estimate based on manufacture payload/range chart at maximum passenger payload (assumed 225 Ibs. per passenger and bags)
41 Estimate based on maximum range of aircraft at MTOW, assuming field elevation 1,231 ft. MSL on 82°F day

Source: Mead & Hunt, Inc. (2013)

As illustrated in the table, most existing and potential commercial airline service aircraft types are capable
of achieving a range of approximately 1,000 miles given fuel concessions in order to take off with a full
passenger load on the existing length of Runway 6/24. Given that all commercial airlines currently operating
at the Airport are serving destinations in the Northeast and in the Great Lakes region, requiring a trip length
of less than 1,000 miles, the existing length of Runway 6/24 is sufficient to meet the runway length needs
of existing and potential commercial airline aircraft types if airlines continue to serve these markets. If non-
stop service is desired to destinations west of the Mississippi River or in the Southeast, then additional
runway length is necessary. It is recommended that the Airport initiate planning to extend Runway 6/24 to
7,500 feet for when non-stop service to these destinations is desired.

As noted, there is the potential for the Airport to attract weekly service by an LCC. It is anticipated that if
an LCC entered the State College market, it would most likely operate a narrow-body aircraft such as the
Boeing 737, Airbus A320, or McDonnell Douglas MD-80 to provide service at the Airport. In evaluating the
adequacy of the existing 6,701 foot length of Runway 6/24 to meet the needs of future users, it is also
important to review the runway length requirements for these types of aircraft. As illustrated in Table 4-10,
the maximum length of runway needed for potential narrow-body aircraft types to operate from the Airport
with full passenger, payload, and fuel loads on a day with a warm temperature exceeds the existing length
of Runway 6/24.
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Table 4-10: Maximum Runway Length Requirements for Potential Narrow-Body Aircraft

Aircraft Maximum Takeoff Weight MTOW Runway Length
717-200 121,000 pounds 6,142 feet
DC-9-50 122,200 pounds 10,266 feet
MD-88 149,500 pounds 8,600 feet
737-400 150,000 pounds 9,857 feet
737-700 154,500 pounds 6,923 feet
MD-90 156,000 pounds 7,944 feet
MD-83 160,000 pounds 9,206 feet
MD-87 160,000 pounds 8,628 feet
A319 166,448 pounds 7,857 feet
A320 171,960 pounds 8,142 feet
737-800 174,200 pounds 8,269 feet
737-900 174,200 pounds 8,740 feet
757-200 255,000 pounds 8,440 feet
757-300 273,000 pounds 7,857 feet

Notes:
MTOW runway lengths calculated using manufacture hot day chart assuming field elevation 1,231 ft. MSL, ISA conditions, MTOW
Source: Mead & Hunt, Inc. (2013)

It should be noted that the maximum amount of runway length needed for each narrow-body aircraft listed
in the table is based on each aircraft flying a long-haul route at maximum payload and fuel capacities.
Given that all of these narrow-body aircraft types can operate from the existing 6,701-foot length of Runway
6/24 if concessions are made to passenger/payload/fuel loads, it is also important to consider the maximum
range of each aircraft from State College. Table 4-11 lists the maximum range available for potential
narrow-body aircraft types if concessions were made to operate at the Airport on a warm day from the
existing 6,701-foot length of Runway 6/24. As illustrated in the table, the maximum range from State
College varies by aircraft type; Boeing 757-200s, Boeing 737-400s, Boeing 737-700s, Airbus A319s, and
Airbus A320 appear capable of conducting non-stop flights to destinations as far as the West Coast. Other
aircraft, such as the Boeing 757-300, Boeing 737-800, and Boeing 717-200, are capable to serving non-
stop destinations east of the Rocky Mountains while the McDonnell Douglas MD-80 series is capable of
serving non-stop destinations in the Northeast, Great Lakes, and Mid-Atlantic regions.
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Table 4-11: Ranges of Potential Narrow-Body Aircraft from State College

Aircraft Maximum Range From State College
717-200 2,060 nautical miles
DC-9-50 471 nautical miles
MD-88 655 nautical miles
737-400 2,306 nautical miles
737-700 2,600 nautical miles
MD-90 979 nautical miles
MD-83 944 nautical miles
MD-87 2,048 nautical miles
A319 2,865 nautical miles
A320 2,616 nautical miles
737-800 1,633 nautical miles
737-900 838 nautical miles
757-200 3,083 nautical miles
757-300 1,551 nautical miles

Notes:

Maximum range calculated using manufacture hot day chart assuming field elevation 1,231 ft. MSL, ISA conditions, and maximum
load for 6,701 ft. takeoff length

Source: Mead & Hunt, Inc. (2013)

It is important to note the range limitation of the McDonnell Douglas MD-80 series of aircraft from State
College since this is a popular type that is frequently used by some LCC and other charter operators.
Typically, LCC and charter operators are successful in their business models by providing non-stop service
from communities with non-hub airports to leisure destinations in Florida and along the West Coast. Should
an LCC or charter operator desire to initiate service at State College with an MD-80, it may not be capable
of providing non-stop service to leisure destinations in Florida, such as Orlando, Tampa/St. Petersburg,
and Ft. Lauderdale due to limited range of the aircraft if operating from a 6,701-foot runway. As such,
additional runway length should be considered if an operator desires to offer non-stop service from State
College with an MD-80 aircraft to destinations west of the Mississippi River and on the Florida peninsula.
Increasing the length of Runway 6/24 an additional 1,600 feet would better accommodate the takeoff
distance requirements of the MD-80 series of aircraft; therefore, it is recommended that the Airport
ultimately plan to extend Runway 6/24 to 8,301 feet should an LCC decide to provide non-stop service to
these markets from the Airport.

In addition to evaluating the runway length requirements of commercial service aircraft, a review was also

conducted of the adequacy of Runway 6/24 to meet the takeoff distance requirements of general aviation

(GA) aircraft. Based aircraft information obtained from the Airport as well as operational counts obtained

from the FAAO6s Traffic FI ow Man abpasewen isedydeterminetheount s (
types of GA aircraft that most frequently conduct operations at the Airport. The based and itinerant GA

aircraft with the most demanding runway length needs were then identified to evaluate the adequacy of

Runway 6/24 in meeting these needs.
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Table 4-12 presents the runway length requirements of based and itinerant GA aircraft that most frequently
conduct operations at the Airport. It should be noted that airport planning manuals and manufacture runway
length requirement charts were not readily available for these aircraft types to calculate the maximum
takeoff distance required for a departure from the Airport on a warm day at MTOW. Instead, sea level
takeoff distance requirements for each aircraft at MTOW in International Standard Atmosphere (ISA)
conditions were obtained through data sheets provided by each aircraft manufacturer. Using an FAA
runway length planning spreadsheet that calculates the takeoff distance of an aircraft by mathematically
adjusting its sea level takeoff distance requirement given the elevation of an airfield, the temperature, and
the gradient adjustment of the runway, takeoff distance requirements were calculated for each aircraft type
operating at MTOW on an 85-degree Fahrenheit day.

Table 4-12: Runway Takeoff Distance Requirements of General Aviation Aircraft

MTOW Takeoff
Distance
@ UNV elev., 85° F 2

MTOW Takeoff Distance

Aircraft Type RS (Sea Level) 1

Based Aircraft

Hawker 125-700A 25,500 Ibs. 5,800 ft. 7,652 ft.
Citation 550 13,300 Ibs. 3,450 ft. 4,709 ft.
Citation V 15,900 Ibs. 3,160 ft. 4,346 ft.
King Air F90 10,950 Ibs. 2,775 ft. 3,864 ft.
King Air 200 12,500 Ibs. 2,579 ft. 3,619 ft.
Eclipse 500 5,995 Ibs. 2,342 ft. 3,322 ft.
Adam A500 7,000 Ibs. 2,150 ft. 3,082 ft.
Cessna 208 8,000 Ibs. 2,055 ft. 2,963 ft.
Common ltinerant GA Aircraft
Gulfstream IV 73,200 Ibs. 5,280 ft. 7,001 ft.
Citation X 36,100 Ibs. 5,140 ft. 6,825 ft.
Embraer 120 24,433 Ibs. 5,118 ft. 6,798 ft.
Challenger 300 38,850 Ibs. 4,810 ft. 6,412 ft.
Falcon 50 38,800 Ibs. 4,700 ft. 6,274 ft.
Dornier 328 Jet 34,524 Ibs. 4,485 ft. 6,005 ft.
Learjet 45 20,500 Ibs. 4,350 ft. 5,836 ft.
Beechjet 400 15,780 Ibs. 3,950 ft. 5,335 ft.
Citation Excel XLS 20,200 Ibs. 3,560 ft. 4,847 ft.
Citation CJ1 10,600 Ibs. 3,280 ft. 4,497 ft.
Notes:

17 Sealevel MTOW takeoff distances obtained from aircraft manufacture data sheets for ISA temperature conditions

21 Takeoff distances at Airport elevation (1,231 feet) on 85° F day estimated from FAA runway calculation planning worksheet
Sources: Aircraft manufacture data sheets, FAA runway length calculation planning spreadsheet

Mead & Hunt, Inc. (2013)

As illustrated in the table, the 6,701-foot length of Runway 6/24 is adequate to meet the runway length
needs of most GA aircraft types departing from the Airport at MTOW on an 85-degree Fahrenheit day. Itis
important to note, however, that one of the aircraft requiring more than 6,701 feet of runway, the Hawker
125-700A, is a type that is based at the Airport; therefore, consideration should be given to extend the
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length of Runway 6/24 to accommodate the takeoff needs of this aircraft type. The 7,652 feet of takeoff
distance required for the Hawker 125-700A to depart from the Airport at MTOW on an 85-degree Fahrenheit
day also supports the recommendation for a 7,500-foot runway. Extending Runway 6/24 an additional 800
feet will also help support the takeoff distance requirements of itinerant GA aircraft that frequently operate
at the Airport, such as the Gulfstream IV and Citation X. It is noted that if a decision is made to pursue a
runway extension, a justification process will be needed to document that at least 500 annual operations
are conducted by aircraft types in need of the additional runway length should pursuit of federal funding be
desired for the project. The recommendation to plan for a runway extension is rather intended to preserve
space for such a project when planning for other future infrastructure development is taken into
consideration.

In conclusion, the existing runway length of 6,701 feet is generally adequate to accommodate current
demands. In the future, to meet the runway takeoff distance requirements of both commercial airline and
GA aircraft, it is anticipated that Runway 6/24 will need to be extended 800 feet to a length of 7,501 feet.
In addition, it is also recommended that the Airport plan for and protect the ability to extend Runway 6/24
an additional 800 feet to an ultimate length of 8,301 feet should an LCC or charter operator provide service
to destinations west of the Mississippi River or on the Florida peninsula with some aircraft types.

4.4.b Runway Width

The width of a runway is determined based on a combination of the RDC of the critical aircraft intended to
operate on the surface andt he r un wa y Oisibility mimimwams.cThe required width of a runway for
RDC category C-lll aircraft at an approach visibility minimum lower than % mile as designated by FAA AC
150/5300-13A, Airport Design, is 150 feet. Since the RDC of Runway 6/24 is C-1ll, and the current approach
visibility minimum is %2 mile, the existing 150-foot width of the runway meets current FAA design standards.
It is also important to note that the 150-foot width of Runway 6/24 also meets RDC category D-IV standards
as identified in the FAA AC. As such, it is not anticipated that improvements will be needed to the width of
Runway 6/24 to accommodate demand throughout the planning period.

Runways are often grooved to improve skid-resistance and prevent hydroplaning during conditions in which
the pavement is contaminated with water. Grooves are applied to the entire width of a runway to assist in
the drainage of water provided by the transverse slope of the pavement surface. It should be noted that
the width of the runway is grooved 40 feet either side of the centerline for a total width of 80 feet. The 80-
foot width of the grooves once met FAA standards when Runway 6/24 was 100 feet in width; when the
runway width was expanded to 150 feet, a modification to standards was issued in 2000 to address this
non-conforming situation. It is recommended that at the time of the next major runway pavement
rehabilitation project the width of the grooves be extended to meet design standards.

In addition, as a part of evaluating the width of a runway, it is also important to consider the need for paved
shoulders, which are beneficial to reduce the potential of foreign object debris (FOD) from the jet blast of
larger aircraft and help support the passage of maintenance and emergency vehicles. FAA AC 150/5300-
13A, Airport Design states that paved shoulders are required for runways accommodating ADG IV and
higher aircraft and are recommended for runways accommodating ADG-III aircraft. Currently, Runway 6/24
does not have paved shoulders. While it is not a requirement for RDC category C-lll runways, it is a
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recommendation; therefore, the inclusion of paved shoulders is recommended during the next major runway
rehabilitation project. Paved shoulders of 25 feet in width would be necessary to meet design standards
identified in FAA AC 150/5300-13A, Airport Design, for both RDC category C-lll and D-IV aircraft.

4.4.c Runway Grade

Runway gradient design standards are outlined in FAA AC 150/5300-13A, Airport Design, so that pilots and
air traffic controllers are able to view that any one point on a runway is clear of aircraft, vehicles, wildlife,
and other objects. Design standards for longitudinal and transverse runway grades are based on the AAC
of the critical design aircraft. Gradient standards are the same for AAC category C, D, and E aircraft with
the maximum allowable longitudinal grade change between runway ends being +1.50 percent; it should be
noted that the longitudinal grade may not exceed +£0.80 percent in the first and last quarter of a runway.

As illustrated in Figure 4-2, the overall longitudinal grade of Runway 6/24 between runway ends is 0.58
percent and meets current FAA design standards; likewise, the longitudinal grade changes within the first

and last quarter of the runway are each less than 0.80 percent and also fall within allowable tolerances.

Figure 4-2: Runway 6/24 Longitudinal Grade
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Source: Mead & Hunt, Inc. (2013)

It should be noted that while the overall longitudinal grade of the runway falls within allowable tolerances,
it does not meet line-of-sight requirements, or the ability of a departing or arriving aircraft to verify the
location and actions of other aircraft and vehicles on the ground that could create a conflict. FAA AC
150/5300-13A, Airport Design, states that runways with a full parallel taxiway should be designed so that
any point five feet above the runway centerline must be mutually visible with any other point five feet above
the runway centerline that is located at a distance less than one half the length of the runway. The line-of-
sight for Runway 6/24 is such that any point above the runway centerline can be viewed from any other
point above the runway centerline at a height of six feet. To address this non-standard condition, the FAA
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approved a modification of standards for this condition in 1995, which has been further mitigated to some
extend by the installation of the Airport Traffic Control Tower (ATCT) in 2011. However, it is important to
note that the ATCT is not open 24 hours a day, requiring pilots for certain periods of time to verify that the
runway is clear of other aircraft and vehicles without the assistance of air traffic controllers. It is
recommended that, during the design of the next major runway rehabilitation, the Airport evaluate the
economic feasibility of correcting the line-of-sight standard deficiency.

4.4.d Runway Pavement Strength & Condition
As a part of the sustainable master plan project, an airfield
pavement evaluation was conducted by Applied
Pavement Technology, Inc. (APTech) to determine the
condition of airfield pavement surfaces and develop
recommendations for future rehabilitation and repair. To
conduct this evaluation, past pavement management
records were reviewed from the State of Pennsylvania
airport pavement management system, construction
history information, and traffic data. Visual pavement
condition inspections to determine the pavement condition
index (PCI) were also conducted as well as falling weight
deflectometer testing to determine the condition of subgrade and pavement layer properties.

The PCI is a rating system that gives a numerical value to the existing condition of pavement based on
distresses observed on the surface. The PCI scale ranges from a value of 0 for pavements in a completely
failed condition to a value of 100 for pavements with no distress. It is recommended that pavements be
maintained with a PCI value above 70; pavements with PCI values between 70 and 40 or less are more
likely to need a major rehabilitation, while pavements with PCI values less than 40 are in need of a
reconstruction.

The overall PCI value of airfield pavements at the Airport is 71; this compares to an overall airfield PCI of
84 that was determined in 2008. By type of pavement surfaces, the runways and taxiways are considered
to be in fair condition with PCI values of 66 and 68, respectively. Aprons are considered to be in better
condition with a PCI value of 78, which is largely attributed to the favorable condition of the commercial
airline terminal apron. Overall, approximately 80 percent of the pavement area has a PCI value between
60 and 70. Less than one percent of the pavement area has a PCI value below 60 while the rest of the
pavements have a PCI value above 70. A summary of the PCI values assigned to pavement surface
branches as calculated from the evaluation study, as well as a percentage calculation for pavement
distress, if any, is presented in Table 4-13.
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Table 4-13: Airfield Pavement Surface Pavement Condition Index Values

PCI . Percent of Distress
Pavement Surface Branch value Cl|mqt¢/ Load Other
Durability
Runway 6/24 68 100% 0% 0%
Taxiway A 65 84% 16% 0%
Taxiway B 68 92% 0% 8%
Taxiway F 53 2% 28% 0%
Taxiway J 76 100% 0% 0%
Taxiway A Holding Apron i Approach End Runway 6 67 100% 0% 0%
Taxiway A Holding Apron i Approach End Runway 24 70 100% 0% 0%
East Half Commercial Airline Terminal Apron 90 46% 23% 31%
West Half Commercial Airline Terminal Apron 92 57% 0% 43%
General Aviation Apron 70 100% 0% 0%
Deicing Apron 78 100% 0% 0%

Notes:

1) Distress due to climate or durability includes those distresses attributed to either the aging of the pavement and the effects of the
environment or to a materials-related problem.

2) Distress due to load includes those distresses attributed to a structural deficiency in the pavement or mid-panel cracking.

Source: Applied Pavement Technology, Inc. (2014)

In summary, Runway 6/24 has an area-weighted PCI of 68 and last received a hot-mix asphalt overlay in
1999. Typical pavement distresses on the runway include raveling and longitudinal and transverse (L&T)
cracking. The PCls of taxiways range from 53 on Taxiway F to 76 on Taxiway J. Raveling and L&T cracking
are also predominant distresses on taxiway surfaces. It should be noted that Taxiway A and Taxiway F
also have localized low-severity fatigue cracking. The deicing apron and GA apron have PCI values of 78
and 70, respectively. The GA apron has a rejuvenator that is wearing off with raveling occurring in localized
areas at high severity while other areas of the apron have been patched. The deicing apron has limited
raveling with a majority of the sealant used to seal pavement joints considered to be in good condition.
Finally, the commercial airline terminal apron has PCI values of 90 and 92 for the east and west halves of
the surface, respectively. Though the surface is considered to be in good condition, it does have a few
areas of cracking, patching, and joint/corner spalling.

The collection of pavement surface conditions was entered into a software program to predict future
performance and help determine when failure of the pavement can be anticipated. The software program
generated life cycle models based on mathematical equations considering the age of the pavement
surfaces and their PCI values. Performance characteristics such as pavement use (runway, taxiway, or
apron) and surface types were also factored into the life cycle calculations. A summary of the projected
PCI value for each pavement surface branch for the next five years as well as its anticipated functional
remaining life is presented in Table 4-14.
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Table 4-14: Summary of Pavement Condition Index Projections and Functional Remaining Life

Projected PCI by Year Functional

Branch 2014 | 2015 | 2016 | 2017 | 2018 Re”ﬂﬁ,‘g'”g

Runway 6/24 67 65 63 61 60 > 10 years
Taxiway A 63 58 54 49 45 6 years
Taxiway B 65 61 56 52 48 6 years
Taxiway F 51 46 42 37 33 3 years

Taxiway J 75 73 71 69 68 > 10 years

Twy A Holding Apron i Approach End Runway 6 66 65 63 62 61 > 10 years
Twy A Holding Apron i Approach End Runway 24 69 68 66 65 64 > 10 years

Commercial Airline Terminal Apron 91 90 89 89 88 > 10 years
General Aviation Apron 69 68 66 65 64 > 10 years
Deicing Apron 77 76 74 73 72 > 10 years
Key: = PCl value above critical value for section

= PCl value below critical value but greater than 40

= PCl value below 40
Source: Applied Pavement Technologies, Inc. (2014)

As indicated in the table, by 2018 the area-weighted PCI values of airside pavements are predicted to be
50 if no rehabilitation work is performed. Runway 6/24 is predicted to have a PCI of 60 by 2018 while
taxiways are predicted to have PCI values between 33 and 68 by 2018. Five pavement surface branches
are projected to be below the critical PCI value of 70 by 2015 with this increasing to seven by 2017. It
should be noted that by 2017, Taxiway F is anticipated to have a PCI value of below 40, which would create
an FOD and safety concern. Overall, a majority of the pavement surface branches have functional lives
greater than 10 years while Taxiway A, Taxiway B, and Taxiway F have functional remaining lives of less
than 10 years.

In addition, a strength analysis was conducted to determine the pavement classification number (PCN) for
each pavement surface to determine allowable load limits using methodology outlined in FAA AC 150/5335-
5B, Standardized Method of Reporting Airport Pavement Strength i PCN). The PCN is a numerical value
assigned to a pavement and expresses the relative load-carrying capacity of that pavement in terms of the
weight of an equivalent single-wheel load that it can support. PCN is determined based on the frequency
and weight of aircraft operations and existing pavement layer properties. Table 4-15 presents the PCN
value for each pavement surface at the Airport.

July 2016 Page 4-19



UniversityParkAirport Chapter 41 Facility Requirements

Table 4-15: Summary of Pavement Classification Numbers

Airfield Surface PCN Value
Runway 6/24 Greater than 70
Taxiway A 42.5
Taxiway B Greater than 70
Taxiway C (between GA Apron and Taxiway A) Greater than 70
Taxiway C (between Taxiway A and Runway 6/24) 42.9
Taxiway D Greater than 70
Taxiway E Greater than 70
Taxiway F n/a*
Taxiway G 37.9
Taxiway J n/a*
General Aviation Apron Greater than 70
Commercial Terminal Apron (East Half) 44.3
Commercial Terminal Apron (West Half) 44.0
Deicing Apron Greater than 70
Taxiway A Hold Apron (Approach End Runway 6) Greater than 70
Taxiway A Hold Apron (Approach End Runway 24) Greater than 70

Note: n/a = PCN value not calculated for surface
Source: Applied Pavement Technology, Inc. (2014)

The PCN values for the airfield pavement surfaces presented in the table range from 37.9 to over 70.
Reported PCN values were limited to 70 because values greater than 70 are not entirely realistic given
airfield pavement cross sections, the layout of the Airport, and runway length. Taxiway A and Taxiway C
between Runway 6/24 and Taxiway A have PCN values of 42.6 and 42.9, respectively, which is
approximately the currently published PCN of the Airport. This is important to note since all aircraft are
required to operate on Taxiway A.

In summary, it appears the strength of the pavement surfaces at the Airport is sufficient to meet existing
and anticipated operational demands throughout the planning period; however, it is recommended that the
GA apron, Taxiway A, and Taxiway F be considered for rehabilitation in the near future. It is anticipated
that the area-weighed PCI of the Airport will decrease from a value of 71 in 2013 to a value of 60 in 2018 if
no pavement rehabilitation work was completed. Preventative maintenance and rehabilitation of the most
critical surfaces as previously noted are anticipated to increase the area-weighted PCI value of the Airport
to 94 by 2018.

4.4.e Runway Design Surfaces

In addition to the length, width, and strength of the pavement surface, there are also a number of other
design components associated with runways that protect aircraft from obstructions and provide a margin of
safety in the event of an unintentional deviation from the runway. As illustrated in Figure 4-3, these surfaces
include safety areas, object free areas, and protection zones. This section reviews each of these design
surfaces as they are associated with Runway 6/24 and evaluates if dimensional changes will be needed to
accommodate aircraft that are projected to operate at the Airport during the planning period.
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Figure 4-3: Runway Design Surfaces
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RSAT The RSA s a two-dimensional surface at the elevation of the runway that is centered on the extended
centerline, which provides an area to support an aircraft in the event of an unintended excursion from the
runway surface. According to FAA AC 150/5300-13A, Airport Design, RSAs must be:

1 Cleared, graded, free of hazardous surface variations, and properly drained.

1 Capable of supporting an aircraft without causing structural damage, as well as airfield
maintenance and emergency response vehicles.

1 Free of objects except those that are necessary, such as navigational signs and lighting, which
must be mounted on low-impact resistant supports.

The RSA for Runway 6/24 is 500 feet in width and extends 1,000 feet beyond each end of the runway,
meeting design standards for RDC category C-Ill aircraft. As such, dimensional changes to the width and
length of the safety area will not be needed to accommodate the larger 70- and 90- seat regional jet aircraft
that are anticipated to increase in operation throughout the planning period. The existing dimensions of the
RSA also meet design standards for RDC category D-1V aircraft that are also projected to increase in
operation at the Airport over the next 20 years.
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As noted, the RSA must be kept free of objects except those necessary by function. Given that the RSA
extends 1,000 feet beyond the approach end of the runway, it is important to note that the localizer antenna
for Runway 24 is located 346 feet from the approach end of Runway 6 within the RSA. In 2000, the FAA
issued a Runway Safety Area Determination for the Airport that stated the RSA for Runway 6/24 meets
standards, understanding that placement of the localizer was necessary for its correct operation. It should
be noted that the FAA has recently placed an emphasis on maintaining safety areas that meet design
standards and are free of all objects, except those necessary by function that must be mounted on low-
impact resistant supports. Though the localizer is the responsibility of the Technical Operations Services
unit within the Air Traffic Organization office of the FAA, it is important to note that relocation of the localizer
may be necessary when evaluating future infrastructure improvement projects at the Airport.

Runway Object Free Area (ROFA) T The ROFA is also a two-dimensional ground area at the elevation of
the runway and centered on its extended centerline; however, the function of the ROFA varies from the
RSA in that it is intended to protect aircraft operating on the runway and within the RSA from colliding with
objects. It should be noted that the FAA prohibits aircraft from parking within the OFA, except for ground
maneuvering purposes, and all above-ground objects protruding from the edge of the RSA elevation, except
those fixed by function for navigational purposes. Dimensions of an ROFA are based on the critical design
aircraft intended to use a runway and its approach visibility minimums. The ROFA for Runway 6/24 is 800
feet wide and extends 1,000 feet beyond each runway end, meeting design standards for both RDC
category C-lll and D-1V aircraft; as such, improvements to the ROFA are not anticipated.

It is important to note that the glide slope antenna for Runway 24 and t he Airportés weath
equipment, each used for navigational purposes, are located approximately 250 feet from the centerline of

Runway 6/24 outside the boundary of the RSA but within the ROFA. While above-ground objects that are

fixed by function for navigational purposes are allowed to protrude from the edge of the RSA elevation

within the ROFA, the FAA recommends that glide slope antennas be located a minimum of 400 feet from

the centerline of a runway. Though the glide slope antenna is the responsibility of the Technical Operations

Services unit within the Air Traffic Organization of the FAA, it is important to note that its relocation, as well

as the relocation of the weather reporting equipment maintained by the Airport, may be necessary when

evaluating future airfield infrastructure improvement projects at the Airport.

Obstacle Free Zone (OFZ) 1 The OFZ is a three-dimensional volume of airspace located along the runway
and beyond its end. Clearing standards prohibit taxiing aircraft, parked aircraft, vehicles, and other objects,
except those fixed by function, from being located within the OFZ when aircraft are departing from or arriving
to a runway surface. The OFZ is actually comprised of three design elements, each of which are described
in the following summaries:

1 Runway Obstacle Free Zone (ROFZ) 1 The ROFZ extends 200 feet beyond the end of a runway
at a width determined by the type of aircraft conducting operations on the runway surface. Since
the Airport receives operations by aircraft with a maximum certificated takeoff weight of more than
12,500 pounds, the width of the ROFZ at either end of Runway 6/24 is 400 feet, which meets FAA
design standards. Likewise, improvements are not anticipated to be needed to the ROFZs
associated with Runway 6/24.
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1 Inner-approach OFZ i The inner-approach OFZ is a volume of airspace centered on the runway
centerline and only applies to runways with an approach lighting system (ALS). The inner approach
OFZ begins 200 feet beyond the runway threshold and extends 200 feet beyond the last light unit
in the ALS. The width is the same as the ROFZ and rises at a slope of 50:1 outward and upward
from the beginning of the surface located 200 feet beyond the end of the runway. Since only
Runway 24 is equipped with an ALS, an inner approach OFZ is located 200 feet beyond the end of
the runway at a width of 400 feet and extends outward and upward at a slope of 50:1 to a horizontal
distance of 2,354 feet, which extends 200 feet beyond the last light unit of the ALS. The inner-
approach OFZ at the approach end of Runway 24 meets FAA design standards; as such,
improvements are not anticipated during the planning period.

1 Inner-transitional OFZ i The inner-transitional OFZ is also a defined volume of airspace located
along the sides of the ROFZ and inner-approach OFZ and only applies to runways with lower than
¥ mile approach visibility minimums. The dimensions of the inner-transitional OFZ are based on
the type of aircraft intended to use a runway and the category of its instrument approach. For
runways with Category | instrument approaches, the inner-transitional OFZ begins at the edges of
the ROFZ and inner-approach OFZ and rises vertically to height determined by the following
equation:

Hreet = 61-0.094(Sfeet) ) 0.003(Efeet)

Itshould be notedthati n t he equatkidbonsakbquea) &8 the wingspan of
RDC to operate onwedb hiesreqgqwal @o dtdhbEvesealewla incée hr es hol
the visibility minimum for Runway 24 is less than % mile, and it is equipped with a Category |

instrument approach, an inner-transitional OFZ is found at the approach end of the runway. The

height of the inner-transitional surface at the approach end of Runway 24, based upon the

wingspan of the Dash 8-100, which is the existing critical design aircraft, is:

61-0.094(85.92 feet) 1 0.003(1,192 feet mean sea level) = 49.35 feet

At a height of 49.35 feet, the inner-transitional OFZ then extends outward and upward at a slope of
6:1 to a height of 150 feet above the Airport. Given that operations are anticipated throughout the
planning period by larger RDC category C-llI aircraft ranging up to the Boeing 737-900, it is
recommended the dimensions of the surface be adjusted to accommodate larger wingspans. Since
the Boeing 737-900 (with winglets) has a wingspan of 117.42 feet, the inner-transitional OFZ should
be adjusted to rise to a height of 46.39 feet before extending outward and upward at a 6:1 slope to
a height of 150 feet above the Airport. Likewise, the height of this surface from ROFZ and inner-
approach OFZ would change to 45.69 feet if the RDC category D-IV Boeing 757-300 aircraft
became the critical aircraft type operating on Runway 6/24.

1 Precision OFZ (POFZ) i The POFZ is defined as a volume of airspace above an area beginning
at the threshold elevation and centered on the extended runway centerline. The POFZ is 800 feet
in width centered on the extended runway centerline and extends 200 feet beyond the runway
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threshold. The POFZ is in effect at all runway thresholds when all of the following operational
conditions are met:

The approach includes vertical guidance
The reported ceiling is below 250 feet, visibility is less than 3/4 statue mile, or the
Runway Visual Range (RVR) is below 4,000 feet

o0 An aircraft is on final approach within 2 miles of the runway threshold

When the POFZ is in effect, a wing of an aircraft holding on a taxiway waiting to depart may
penetrate the POFZ; however, neither the fuselage nor tail may penetrate the POFZ. Vehicles up
to 10 feet in height necessary for maintenance are also permitted in the POFZ.

It should be noted that a POFZ is located at the approach end of Runway 24 and is only in effect
when an aircraft is on approach to land and all of the previously described operational conditions
are present. While currently no airfield pavement surfaces are located within the POFZ at the
approach end of Runway 24, it is important to note this design surface should any future runway,
taxiway, or apron improvement projects be considered.

Runway Protection Zone (RPZ) i The RPZ is designed to enhance the protection of people and property
on the ground. RPZs are to be controlled by an airport and be clear of any incompatible land uses such as
occupied buildings, concentrations of people, wildlife attractants, and objects of height. The RPZ is
trapezoidal in shape and centered on the extended centerline of the runway located 200 feet beyond the
end of a paved runway surface with an inner and outer width that is based on the AAC of the critical design
aircraft and type of approach to the runway. Table 4-16 presents the dimensions of the RPZ located at
either end of Runway 6/24.

Table 4-16: Runway Protection Zone Dimensions

Dimensions Runway 6 Runway 24
Length 1,700 feet 2,500 feet
Inner Width 1,000 feet 1,000 feet
Outer Width 1,510 feet 1,750 feet
Area 48.978 acres 78.914

Source: FAA Advisory Circular 150/5300-12A, Airport Design

It should be noted that the dimensions of the RPZs found at each end of Runway 6/24 meet FAA design
standards as identified in FAA AC 150/5300-13A, Airport Design, for RDC category C-lll and D-IV aircraft
if the approach visibility minimums to either end of the runway remain unchanged. Changes to the
dimensions and/or locations to the RPZs are only anticipated if Runway 6/24 is extended and/or an
instrument approach with lower than % mile is developed for Runway 6. This is important to note since the
FAA recommends that land within an RPZ be controlled by an airport to prevent and eliminate incompatible
objects and activities for the protection of people and property on the ground. Should Runway 6/24 be
extended, or an approach with increased visibility minimums be developed for Runway 6, the acquisition of
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land or an easement may be needed if any portion of a relocated or increased RPZ should fall outside
existing Airport property to control incompatible land uses.

It should be noted that there are some public roadways within the RPZs, such as Rock Road near the
approach end of Runway 24 and Minute Man Lane near the approach end of Runway 6. These roads are
below the runway elevation and do not have an adverse effect on the Airport, nor do the RPZs include any
land uses that are residential or places of assembly. Therefore, the RPZs are compliant with FAA design
standards.

4.4f Federal Aviation Regulation Part 77 Surfaces

Federal Aviation Regulation (FAR) Part 77, Safe, Efficient Use, and Preservation of the Navigable Airspace,
was developed to protect airspace surrounding airports to provide safe flight for aircraft from takeoff to
landing. In addition to establishing procedures for reporting potential hazards to safe air navigation, FAR
Part 77 defines five ii ma g i n ar ythassurrodnd eaehsrinway at an airport designed to preserve
airspace and protect traversing aircraft from obstructions. The dimensions of each of the five imaginary
surfaces are based on the category of runway as defined by FAR Part 77 and the most precise approach
(existing or planned) for a runway end. A description of the five FAR Part 77 imaginary surfaces and
discussion of their dimensions as they are associated with Runway 6/24 are presented in the following
sections while a graphic description is illustrated in Figure 4-4.

Figure 4-4: Federal Aviation Regulation Part 77 Surfaces

CONICAL SURFACE

PRECISION INSTRUMENT
APPROACH

HORIZONTAL SURFACE 150' ABOVE
ESTABLISHED AIRPORT ELEVATION

VISUAL OR NON-PRECISION
APPROACH (SLOPE-E)

Source: Mead & Hunt, Inc. (2013)
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Primary Surface 1 The primary surface is a two-dimensional surface centered longitudinally on a runway
and extends 200 feet beyond the end of a prepared hard surface (or at the end of a runway if there is no
prepared hard surface). The elevation of the primary surface is the same elevation as the nearest point on
the runway centerline and has a width based upon the designation of the runway and type of the approach.
Since Runway 6/24 is not considered to be a utility runway and has a precision approach (Runway 24), the
width of its primary surface is 1,000 feet while the length extends 200 feet beyond each end of paved
surface of the runway.

Approach Surface i The approach surface is centered longitudinally on the extended runway centerline
and extends outward and upward from each end of the primary surface. The dimensions of the approach
surface at each end of a runway is based upon the type of approach available or planned for that runway
end. The inner width of the approach surface is the same width as the primary surface and expands
uniformly to a width of:

1,250 feet for utility runways with only visual approaches;
1,500 feet for runways other than utility with only visual approaches;
2,000 feet for utility runways with non-precision instrument approaches;

=A =4 =4 =

3,500 feet for non-precision instrument runways other than utility having visibility minimums greater

than ¥ statue mile;

1 4,000 feet for non-precision instrument runways other than utility having a non-precision instrument
approach with visibility minimums as low as % statue mile; and

1 16,000 feet for precision instrument runways.

In addition, the approach surface extends horizontally to a distance of:
1 5,000 feet at a slope of 20:1 for all utility and visual runways;
1 10,000 feet at a slope of 34:1 for all non-precision instrument runways other than utility; and
1 10,000 feet at a slope of 50:1 with an additional 40,000 feet at a slope of 40:1 for all precision
instrument runways.

Table 4-17 lists the dimensions of the approach surfaces at either end of Runway 6/24.

Table 4-17: Runway 6/24 Approach Surfaces Dimensions

Dimensions Runway 6 Runway 24

Inner Width 1,000 feet 1,000 feet

Outer Width 4,000 feet 16,000 feet
Horizontal Distance 10,000 feet 50,000 feet

50:1 first 10,000 feet;

Slope 34:1 40:1 for remaining 40,000 feet

Source: FAR Part 77
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It should be noted that a number of trees were found to have penetrated the approach surface to Runway

24 as a part of the 200 Sppwahsarfaee diawings (hoebjekts wepedourtd tbs AL P
penetrate the approach surface to Runway 6). It is recommended that these trees be pruned or removed

so that the Runway 24 approach surface can be free of obstructions. The Airport should continually monitor

and mitigate objects that could be potential obstructions to the approach surfaces at either end of the

runway. Itis also important to note that an obstruction survey should be considered as a part of any future

runway extension project to identify objects that may be penetrations to relocated approach surfaces.

Transitional Surface i The transitional surface extends outward and upward at right angles to the
extended runway centerline at a slope of 7:1 from the sides of the primary and approach surfaces. Those
portions of the transitional surface adjacent to precision approach surfaces which project through and
beyond the limits of the conical surface extend to a distance of 5,000 feet measured horizontally from the
edge of the approach surface and at right angles to the runway centerline.

Horizontal Surface i The horizontal surface is a plane 150 feet above the elevation of an airport whose
perimeter is constructed by swinging arcs of specified radii from the center of each end of the primary
surface for each runway at an airport and connecting the adjacent arcs by lines of tangent. The radius of
each arch is:

1 5,000 feet for all runways designated as utility or visual
I 10,000 feet for all other runways.

Runway 6/24 is not designated as utility or visual; as such, the radii of the arc found at each end of the
runway is 10,000 feet.

Conical Surface i The conical surface extends outward and upward from the periphery of the horizontal
surface at a slope of 20:1 for a horizontal distance of 4,000 feet.

Objects that penetrate the FAR Part 77 surfaces are considered to be hazards to air navigation unless
determined otherwise by an aeronautical study conducted by the FAA. It should be noted that aeronautical
studies only determine if an object is a hazard to air navigation and does not give the FAA specific
authorization to limit the height of objects that may be identified as hazards to air navigation. As such, it is
the responsibility of an airport to work with state or local governmental jurisdictions to control objects that
may penetrate FAR Part 77 surfaces. Objects that are identified as hazards to air navigation should be
removed (or pruned in the case of vegetation) or illuminated with an obstruction light if the objects cannot
be removed or are fixed by function.

4.5 Taxiway System

The design standards of a taxiway are based on the combination of the TDG and ADG classification of the
critical design aircraft intended to operate on the surface. The TDG classification of the critical design
aircraft determines the width of a taxiway while the ADG classification of the critical design aircraft
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determines the width of the taxiway safety area and taxiway object free area. Similar to runways, taxiways
are designed with these three components to limit damage to an aircraft in the event of an unintended
excursion from the taxiway surface and protect aircraft from obstructions being place within close proximity
of the taxiway surface. It should be noted that the design standards of a taxiway system can vary by
individual taxiway depending on the purpose of the taxiway and the fleet mix of aircraft intended to operate
on the surface.

While a number of connector taxiways comprise the taxiway system at the Airport, it is most critical that a
review is conducted of the design standards associated with Taxiway A since it parallels Runway 6/24 and
provides access to the runway for all types of aircraft that operate at the Airport. Table 4-18 lists the
dimensions of the design surfaces associated with Taxiway A. Currently, the width of the taxiway meets
design standards for TDG-3 aircraft while the width of the taxiway safety area and taxiway object free area
meets ADG Il design standards, which are classifications of the most demanding type of aircraft anticipated
to conduct regular operations at the Airport throughout the planning period.

Table 4-18: Taxiway A Design Surfaces Dimensions

Surface Design Criteria Dimension
Taxiway Width TDG-3 50 feet
Taxiway Safety Area Width ADG Il 118 feet
Taxiway Object Free Area Width ADG Il 186 feet

Source: FAA AC 150/5300-13A, Airport Design

While it is not anticipated that improvements will be needed to Taxiway A to support continued operations
of the critical design aircraft, it is important to note that the Airport is projected to receive increased
operations by larger, narrow-bodied aircraft classified in TDG-4. As noted in the projections chapter,
operations by TDG-4 aircraft, such as the McDonnell Douglas MD-80 series and the Boeing 757, are
anticipated to increase throughout the planning period. These aircraft types are frequently used by charter
operators, which conduct operations at the Airport to transport collegiate sports teams and LCCs who could
potentially operate at the Airport in the future. As such, itis important to review the taxiway design standards
for these categories of aircraft.

As illustrated in Table 4-19, some improvements are needed to the design surfaces of Taxiway A to meet
standards for TDG-4 aircraft. The existing width of parallel Taxiway A (50 feet) meets taxiway width
standards for both TDG-3 and TDG-4 aircraft; thus, no improvements to this design standard are necessary.
However, taxiway shoulder widths of 20 feet are recommended for taxiways that accommodate TDG-3
aircraft and are required for those taxiways designed for TDG-IV aircraft. Since Taxiway A does not have
paved shoulders, the addition of 20 foot wide paved shoulders should be considered. Improvements to the
width of the taxiway safety area and taxiway object free area may also be needed depending on the type
of TDG-4 aircraft that most frequently conduct operations at the Airport in the future. If these future
operations are conducted primarily by the MD-80, which is classified in TDG-4 and ADG llI, then no
improvements are neededsince the existing width of Taxiway Ab6s saf
TDG-4 standards. However, if future TDG-4 operations at the Airport are primarily conducted by the Boeing
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757, classified in TDG-4 and ADG |V, then the width of the taxiway safety area and object free area would
need to be increased from 118 feet and 186 feet, respectively, to 171 feet and 259 feet, respectively.

Table 4-19: Taxiway Design Criteria for Critical Design Aircraft

TDG-3/ ADG Il Aircraft TDG-4 / ADG Il Aircraft | TDG-4 / ADG IV Aircraft
Surface - - -
De?3|g'n Dimensions De.5|g'n Dimensions De.‘3|g'n Dimensions
Criteria Criteria Criteria
Taxiway Width TDG-3 50 feet TDG-4 50 feet TDG-4 50 feet
Taxiway
Shoulder Width TDG-3 20 feet TDG-4 20 feet TDG-4 20 feet
Taxiway Safety - 118 feet ADG Il 118 feet ADG IV 171 feet
Area Width
Taxiway Object
Free Area Width ADG I 186 feet ADG llI 186 feet ADG IV 259 feet

Source: FAA AC 150/5300-13A, Airport Design (2014)

It should be noted that inquiries have been received in the past about the feasibility of the Airport to support
operations by TDG-4/ADG |V aircraft. During negotiations of its most recent charter contract, Penn State
requested that a Boeing 757 (TDG-4/ADG 1V) be used to transport its collegiate football team due to the
increased passenger and cargo capabilities of the aircraft. While sufficient runway length is available to
meet the minimum takeoff and landing distance requirements of the Boeing 757, concern was expressed
by the football charter operator, United Airlines, about the width of Taxiway A and the design of pavement
fillets at taxiway intersections to provide a sufficient margin of safety for the landing gear dimensions and
turning radii of this aircraft type. Likewise, similar concerns have been expressed by LCCs and other charter
operators who have met with the Airport in the past to discuss the potential of initiating service at State
College about the dimensions of Taxiway A and its pavement fillets and the ability to accommodate the
wider turning radii of TDG-4 aircraft, such as the McDonnell Douglas MD-80. Although the existing 50-foot
width of Taxiway A meets the design standards for these aircraft types, the Airport should continually
evaluate throughout the planning period the TDG classifications of large aircraft types that conduct regular
operations to determine if a change in the TDG classification of Taxiway A is heeded.

Similar to runways, taxiways have longitudinal grade requirements based upon the AAC of the critical
design aircraft type intended to operate on the surface. According to FAA AC 150/5300-13A, Airport
Design, the maximum longitudinal grade is two percent for taxiways designed for Aircraft Approach
Category A and B aircraft and 1.5 percent for taxiways designed for Aircraft Approach Categories C, D, and
E. Taxiway D, which receives operations from Aircraft Approach Category C and D aircraft, has a
longitudinal grade of 2.7 percent that exceeds the 1.5 percent standard. At the time of this master plan
study, the Airport was undertaking a project to realign Taxiway D in an effort to correct the non-standard
longitudinal grade. The location of this realigned taxiway will be discussed as a part of the alternatives
analysis presented in Chapter 5.

FAA AC 150/5300-13A, Airport Design, recommends that connecting taxiways from aprons not have direct
access to a runway to reduce the potential for an aircraft to taxi from an apron directly onto a runway in an
effort to reduce runway incursions. Therefore, it may be beneficial to relocate the Taxiway C and Taxiway
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J connectors to the runway so that there is not direct apron access to the runway without a distinctive turn
from Taxiway A to the runway.

Consideration should also be given to rename the connector taxiways between Runway 6/24 and Taxiway

A to meet standards identified in FAA AC 150/5340-18F, Standards for Airport Sign Systems. General

guidelines that should be followed include keeping the naming designation simple and logical, using letters

of the alphabet in sequenti al order from one end of t}
AfA20, and AA30 should be used as these are intended to
a runway or parallel taxiway.

The remainder of the taxiway system at the Airport, comprised of connector taxiways between Runway
6/24 and Taxiway A, as well as between Taxiway A and the apron surfaces, currently meet design standards
for TDG-3/ADG Il aircraft. Since TDG-3/ADG Il aircraft are anticipated to remain the critical aircraft type
operating at the Airport during the planning period, improvements to meet FAA design standards are not
anticipated. However, improvements to some connector taxiways, specifically those to the air carrier apron
and the GA apron from Taxiway A, may be needed if operations by TDG-4 aircraft increase throughout the
planning period. It is recommended that the Airport initiate planning to improve the safety areas and object
free areas of these connector taxiways, if needed, to accommodate certain TDG-4 aircraft types, such as
the Boeing 757, that require an increase taxiway safety area and object free area width if these aircraft
become the critical design aircraft.

4.6 Aprons

The function of an apron is to accommodate aircraft during the loading and unloading of passengers and/or
cargo as well as to support fueling, maintenance, and parking activities. The size and layout of an apron is
dependent upon a number of factors including purpose of the apron, number of aircraft parking positions,
size and type of aircraft intended to use the surface, movement patterns of aircraft and ground service
vehicles, and locations of support facilities such as hangars and terminal buildings. In addition, aprons
should also be designed to accommodate demand during peak periods of operation. Considering these
factors, an analysis was conducted to determine the amount of apron space that will be needed to
accommodate demand throughout the planning period.

Guidance established in FAA AC 150/5300-13A, Airport Design, was used to evaluate the demand for
apron space at the Airport based on the total amount of space that is needed on the busiest day of
operation. The total number of itinerant GAai r cr aft operations in 2012 was o0b
Traffic Activity Data System (ATADS) as well as the projected annual number of itinerant GA aircraft
operations that can be anticipated at the Airport throughout the planning period. The percent of total
operations in the peak month (10.28 percent) was then multiplied by these annual counts to determine the
total number of operations in the peak month. This number was then multiplied by 31 to determine the
average number of daily operations in the peak month. Assuming that the existing apron area is at 100
percent capacity to meet existing demand, an apron demand per aircraft square footage can be calculated
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to determine the amount of additional apron area that will be needed to meet future demand as presented
in Table 4-20.

Table 4-20: Projected Itinerant Aircraft Apron Demand

Criteria 2012 2017 2022 2027 2032
Annual GA itinerant operations 15,420 16,390 17,421 18,501 19,640
x Percentage of total operations in peak month 10.28% 10.28%  10.28%  10.28%  10.28%
= Peak month operations 1,585 1,685 1,791 1,902 2,019
Peak month average day operations

(Peak month operatiogs divizedpby 31) 51 54 58 61 65
Existing apron area (square feet) 341,583 341,583 341,583 341,583 341,583
Itinerant apron demand per aircraft (square feet) 6,680 6,680 6,680 6,680 6,680
Total itinerant apron demand (square feet) 341,583 363,070 385,909 409,833 435,064
Apron Deficiency (square feet) 0 (21,487) (44,326) (68,250) (93,481)

Source: Mead & Hunt, Inc. (2013)

As illustrated in the table, the demand for apron space is anticipated to grow throughout the planning period
from an additional 21,487 square feet of apron area needed in 2017 to an additional 93,481 square feet of
apron area in 2032. Therefore, it is recommended that apron areas be expanded at the Airport to
accommodate the increase in demand that is projected for the planning period.

It is important to note that a few times each year, the demand for apron space well exceeds the peak month
average day demand,; this is often the case when Penn State hosts a football game against a high ranking
opponent. During these events, the Airport experiences a large number of itinerant aircraft operations from
alumni, fans, and corporate sponsors associated with both Penn State and the visiting team. As such, all
available apron space is utilized for aircraft parking including the GA apron, deicing apron, T-style hangar
area apron, box-style hangar aprons, and, if needed, the holding pads on Taxiway A located near the
approach ends of Runway 6/24. Though the recommended expansion of apron area will help the Airport
better accommodate itinerant aircraft parking during these events, it is only intended to meet the peak
month average day demand, which may necessitate the continued use of other pavements for overflow
parking.

Like runways and taxiways, aprons have surface gradient design standards as identified in FAA AC
150/5300-13A, Airport Design, to ease aircraft towing and taxiing while promoting positive drainage.
Gradient design standards are based upon the AAC of the most demanding type of aircraft intended to
operate on the surface. For Aircraft Approach Categories A and B, the maximum allowable grade in any
direction is two percent while the maximum allowable grade for Aircraft Approach Categories C, D, and E
is one percent. The GA apron is designed for Aircraft Approach Category C and D and has a maximum
grade of 3.3 percent, which exceeds the two percent design standard. As such, itis recommended that the
Airport evaluate the feasibility of correcting the grade change on the GA apron during the design of the
pavement sur f amkabilgationproject. maj or
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4.7 Navigational Aids and Weather Equipment

Visual and electronic guidance for pilots on approach to land and during takeoff are provided by
Navigational Aids (NAVAIDs) that are located either physically on an airfield, from other nearby ground
based electronic equipment, or from orbiting satellites. Several factors such as the type and volume of
aviation activity, local meteorological conditions, and established instrument approach procedures dictate
the types of NAVAIDs that should be installed at an Airport. Several FAA documents such as AC 150/5300-
13A, Airport Design; FAA Order 7031.2C, Airway Planning Standard Number One i Terminal Air Navigation
Facilities and Air Traffic Control Services; FAR Part 139, Certification of Airports, and the Aeronautical
Information Manual (AIM) offer guidance on the type of visual and electronic NAVAIDs that should be
present at an airport. A review of the visual and electronic NAVAID equipment documented during the
inventory effort of the planning process was conducted to determine if any improvements to existing
equipment or installation of additional NAVAID equipment will be necessary to meet the projected demand.
NAVAIDs are discussed in this section by two categorizations: visual NAVAIDs and electronic NAVAIDs.

In addition, this section will also review the weather equipment that is installed at the Airport, which also
provides important information to pilots that can factor into navigation procedures, such as wind direction,
wind speed, visibility, cloud ceiling height, and local atmospheric conditions, such as rain and snow. This
review, which is presented at the end of the section, will focus on whether any upgrades or relocation of
the equipment is necessary to improve the accuracy of weather condition reporting at the Airport.

4.7.a Visual Navigational Aids

Navigational devices that require visual recognition by a pilot are considered to be visual NAVAIDs and
include devices such as approach lighting, windsocks, and signage. Visual NAVAIDs are most beneficial
in assisting a pilot to visually locate a runway and complete the transition from flight to touchdown on a
runway. It should be noted that visual NAVAIDs often complement electronic NAVAIDs and may be
required in certain circumstances to fulfill the installment of the electronic NAVAID. The following
summarizes the review that was conducted of each visual NAVAID and discusses any improvements that
may be necessary for the device to continue to provide accurate navigational information to pilots.

Rotating Beacon 1 The rotating beacon at the Airport is located on the top of the ATCT and is utilized to
identify the location of the Airport to pilots in the air. lllumination of the rotating beacon at night indicates
that the Airport is open while illumination during the day indicates the cloud ceiling is below 1,000 feet
and/or the visibility is less than three miles. The angle of the light should be positioned as such that on-
and off- airport structures and surrounding terrain do not block the light when viewed from the air. Currently,
there are no obstructions or surrounding terrain that obstruct viewing of the light beam; as such, no
improvements such as relocation of the rotating beacon or mitigation of possible obstructions are
necessary.

Wind Indicators 7 Also known as wind cones, wind indicators are devices that provide surface wind
direction and velocity information to pilots. FAR Part 139 directs that a wind indicator be installed at each
end of an air carrier runway or at least at a point visible to the pilot on final approach and prior to takeoff.
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Wind indicators are also required to be illuminated if an airport is open for air carrier operations at night. At
the Airport, there are three lighted wind indicators: one located near the approach end of Runway 6 inside
the segmented circle to the south of the commercial airline terminal building, one to the west of the deicing
apron adjacent to the GA apron, and one at the approach end of Runway 24 adjacent to the Taxiway A and
Taxiway H intersection. An additional wind indicator is planned to be installed adjacent to the Taxiway A
holding apron near the approach end of Runway 6. No improvements are recommended to the wind
indicators other than routine inspections and replacement of worn or faded fabric.

Segmented Circle i A segmented circle is a series of ground based markings that are arranged in a circle
with a wind indicator in the middle used to indicate the direction and strength of the wind as well as the
traffic pattern of each runway at an airport. FAR Part 139 requires that a segmented circle with associated
landing strip indicators and traffic pattern indicators be installed at an airport when a control tower is not
present or is not in 24-hour continuous operation. The segmented circle at the Airport, located southwest
of the commercial airline terminal apron, is equipped with landing strip indicators and traffic pattern
indicators and meets the requirement set forth in FAR Part 139; therefore, no improvements are necessary.

Medium Intensity Approach Lighting System with Runway Alignment Indicator Lights (MALSR) 1
The Medium Intensity Approach Lighting System with Runway Alignment Indicator Lights (MALSR) is a
series of light bars located at the threshold of a runway used in assisting pilots confirm the centerline of a
runway during landing. MALSR light bars are each equipped with five lights that are preceded by a series
of sequenced flashing lights. MALSRs are most beneficial when visibility is limited, such as at night, in
inclement weather, and/or when lights from the surrounding environment have the potential to make visual
identification of the runway threshold challenging, such as when an airport is located in an urban
environment. At the Airport, a MALSR is located at the approach end of Runway 24 and meets siting
standards set forth by FAA Order JO 6850.2B, Visual Guidance Lighting Systems; as such, improvements
to the MALSR are not necessary. An approach lighting system such as a MALSR is required for approach
visibility minimums below % mile and the potential need for a MALSR system for Runway 6 is discussed in
the electronic NAVAIDs section.

Precision Approach Path Indicators (PAPIs) i PAPIs provide the correct glide slope path for an aircraft
to land on a runway through a series of red and white lights arranged in a single row consisting of either
two- or four-light units. A combination of red and white, all red, or all white lights identifies if a pilot is on
the glide slope, below the glide slope, or above the glide slope, respectively. A four-light PAPI is located
at the approach end of Runway 6 and Runway 24, installed to the siting standards identified in FAA Order
JO 6850.2B, Visual Guidance Lighting Systems; as such, improvements to the PAPI units are not
necessary.

Runway Edge Lighting T Runway 6/24 is equipped with a high intensity runway lighting (HIRL) system
that offers five illumination intensity settings and the ability for pilots to remotely control the intensity of the
lights through a series of microphone clicks on the universal communications (UNICOM) frequency when
the air traffic control tower is closed. It should also be noted that HIRL systems are required on runways
that have a Category |, Category Il, or Category lll instrument approach. Given that Runway 24 is equipped
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with a Category | instrument approach, and the control tower is not in operation between 10:00 p.m. and
6:00 a.m. daily, improvements to the edge lighting system on Runway 6/24 are not anticipated.

Airfield Pavement Markings 1 Airfield pavement markings applied to runways, taxiways, and apron
surfaces provide visual and perceptual navigational cues to pilots and ground vehicle operators when
navigating an airfield surface. Examples of pavement markings include those identifying the aiming point,
touchdown zone, and designation of a runway, the boundary of a runway and its associated safety area,
and the boundary of the movement area where communication with air traffic control is necessary.
Runways that support precision instrument approaches are required to include a landing designator
marking, centerline, threshold markings, aiming point marking, touchdown zone markings, and side stripes.
Runway 6/24 meets these marking requirements; only routine maintenance is anticipated throughout the
planning period to maintain the reflectivity and visibility standards so that they can be easily identified in
reduced visibility and nighttime conditions.

Airfield Signage 1 Airfield signage complements pavement markings by providing locational and
directional information to pilots and ground vehicle operators maneuvering on an airfield. Signage found
on an airfield includes runway hold position signs, runway distance remaining signs, taxiway locations,
taxiway directional signs, and destination location signs. A review of existing airfield signage found that all
airfield signs meet standards set forth in FAA AC 150/5340-18F, Standards for Airport Sign Systems; as
such, only routine inspections and maintenance to ensure signs continue to meet reflectivity and visibility
standards are anticipated throughout the planning period.

Taxiway Edge Lighting i Taxiway edge lighting is an important navigational tool for pilots and ground
vehicle operators as it delineates the edge of a taxiway surface when visibility conditions are limited such
as during the night and in inclement weather. Airports that support commercial airline service are
recommended to have medium intensity taxiway lighting (MITL) systems since three illumination intensities
are offered. Since the airfield is equipped with a MITL system, no improvements to taxiway edge lighting
are anticipated throughout the planning period; it should be noted, however, that the Airport is currently
working on a project to upgrade its taxiway lighting to more energy efficient light-emitting diode (LED)
fixtures, which would help reduce energy usage resulting in decreased airfield operating expenses.

4.7.b Electronic Navigational Aids

Electronic NAVAIDs are considered to be those navigational devices that transmit a signal to be received
by properly equipped aircraft so that a pilot can conduct a landing when visibility is impacted, such as during
inclement weather, low cloud ceilings, and in nighttime conditions. Electronic NAVAIDs range from signal
transmitting devices installed at an airport to off-airport electronic equipment and orbiting satellites in space.
The following section reviews the existing electronic NAVAIDs at the Airport, identifies if they are adequate
to meet anticipated demand, and lists actions that should be considered to improve the electronic-based
navigational capabilities of the Airport.

Instrument Landing System (ILS) 7 An ILS is comprised of two components: a localizer and a glide slope
antenna. The localizer is an antenna placed at the departure end of a runway that transmits a signal to
align aircraft with the centerline of a runway when on approach to land. The glide slope antenna is
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positioned near the aiming point marking at the approach end of a runway and provides vertical guidance
to aircraft to align them with the correct landing descent path. ILSs permit properly equipped aircraft with
certified pilots to conduct precision instrument approaches during periods of limited visibility.

The type of precision instrument approach offered by an ILS is categorized based on the minimum cloud
ceiling height and visibility requirement that is necessary for a pilot to fly the approach, with Category llI
approaches offering lower decision heights and visibility requirements than Category | approaches.
Currently, the Airport is equipped with a Category | ILS approach to Runway 24 that offers a minimum cloud
ceiling height (also known as decision height) of 200 feet and a minimum visibility requirement of a %2 mile
for a pilot to conduct an instrument approach for landing. While other categories of ILS are available that
offer lower decision heights and visibility requirements, it appears the Category | approach is adequate to
meet existing and projected demand.

Through the planning process, a question was raised on the potential of establishing a special authorization
Category Il approach to Runway 24. Special authorization Category Il approaches are those that utilize
Category | ground based instrumentation and offer Category Il decision heights as low as 100 feet and
visibility minima as low as 1,200 feet RVR for aircraft that are equipped with autoland capabilities or a heads
up display (HUD) approved for use to touchdown. For a special authorization Category Il approach to be
established, a number of requirements must be met as identified in FAA Order 8400.13D. These include
having an ATCT, runway distance of at least 6,000 feet, MALSR, HIRL, RVR instrumentation, ILS, and
obstruction clearing that meets Terminal Instrument Procedures (TERPS) Category Il requirements.

A review of these requirements found that only the installation of RVR equipment is needed for the Airport
to receive a special authorization Category Il approach to Runway 24. Initially, the height of the ATCT and
its location in relation to the runway was a concern as it was not known whether this structure could be a
potential obstruction to TERPS Category Il missed approach surfaces. However, a review of the allowable
heights of objects if TERPS Category Il missed approach surfaces were established at the Airport found
that the ATCT would not be an obstruction. As illustrated in Figure 4-5, the height of the ATCT is 1,335
feet MSL and the allowable height of an object at its location is 1,340 feet MSL; thus, this object would not
be considered an obstruction to TERPS Category Il missed approach surfaces.
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Figure 4-5: Allowable Heights of Objects for Category Il Approach i Runway 24 Missed Approach Surface
= S “i £ o4 _., - ;M‘."'

Source: Mead & Hunt, Inc. (2014)
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The FAA establishes takeoff minimums for every airport that has published Standard Instrument
Approaches (SIA). Commercial aircraft conducting operations under FAR Part 121 and FAR Part 135 must
comply with these visibility and ceiling height minimums when taking off while aircraft operating under FAR
Part 91 are not required, but encouraged, to comply. Based on the operations specifications (OpSpecs) of
each FAR Part 121 and Part 135 operator, a request can be made for lower-than-established takeoff
minimums if certain navigational infrastructure elements are present at an airport. This is possible due to
the advancement of avionics equipment that can increase the position accuracy of aircraft to offset
limitations with existing ground based navigational equipment. It is important to note that aircraft requesting
to depart in lower than standard minimums must have this advanced avionics equipment on board in order
to depart in these conditions.

Information presented in Table 4-21 illustrates the lower than standard visibility minimums that are available
to FAR Part 121 and Part 135 operators with proper avionics equipment installed in their aircraft when
certain ground based navigational air infrastructure is present at an airport. As indicated in the table,
departures can occur when the RVR is as low as 300 feet if an aircraft equipped with a HUD departs on a
runway that has centerline lighting and HIRL. Since Runway 6/24 does not have centerline lighting,
departures could occur at the Airport when the visibility is as low as 1,000 feet if requested by a commercial
airline operating under FAR Part 121 or Part 135.

Table 4-21: Equipment Requirements for Lower Than Standard Takeoff Visibility Minimums

HUD onboard aircraft Rwy Centerline lighting;

. . L Rwy Centerline Lighting or
Required Equipment Rwy Centerline lighting HIRL Rwy centerfine markings
HIRL HIRL
Touchdown Zone Visibility 300 feet with RVR 500 feet with RVR 1,000 feet with RVR
Midpoint Visibility 300 feet with RVR 500 feet with RVR 1,000 feet with RVR
Rollout Visibility 300 feet with RVR 500 feet with RVR 1,000 feet with RVR

Source: Jeppesen (2008)

It should be noted that, to implement lower than standard takeoff visibility minimums at the Airport, an RVR
would need to be installed near the touchdown zone, midpoint, and rollout portions of Runway 24. In
addition, a Surface Movement Guidance and Control System (SMGCS) plan would need to be created
since it is required by the FAA if departures (or arrivals) are authorized below 1,200 feet RVR. Table 4-22
lists the infrastructure and operational requirements that are necessary for SMGCS operations to occur at
the Airport. As indicated in the table, the installation of runway guard lights as well as the development of
a ground vehicle training and control program, a low visibility taxi route chart, and initial and periodic
operational inspections that meet SMGCS standards would be needed for low visibility operations to occur
at the Airport. Review and revision of the SMGCS plan as needed would be regularly required.
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Table 4-22: SMGCS Plan Requirements for Operations below 1,200 Feet RVR

Required Element Installed Needed
Taxiway lights X
Runway guard lights X

12 inch taxiway markings with black borders

Taxiway guidance signs at all intersections

Consideration of local issues

Ground vehicle training and control

Low visibility taxi route chart

Initial and periodic operational inspections

Review and revision of SMGCS plan as needed
Notes: * = local issues would be considered as a part of plan development
Source: FAA AC 120-57A, Surface Movement Guidance and Control System

* X X

XXX X *

In summary, for lower than standard operations to occur at the Airport, a request must first be made by a
commercial operator who has aircraft equipped with avionics systems that are capable for operation in low
visibility conditions. For a special authorization Category Il approach to be developed for these operators
using the Category | ILS system on Runway 24, RVR equipment must first be installed at the Airport. The
installation of this equipment, in addition to the development of an SMGCS plan and the installation of
runway guard lights would be necessary for lower than standard departure procedures to be developed at
the Airport.

To conclude the review of ILS system requirements at the Airport, it should be noted that Runway 6 is not
equipped with an ILS or a precision instrument approach. This is important to consider given that during
IFR conditions, Runway 6 provides greater wind coverage at a 10.5 knot crosswind than Runway 24 (82.69
percent to 73.29 percent, respectively). As such, there is a need for a precision instrument approach to
Runway 6. Currently, the FAA is moving away from ground-based instrumentation to provide precision
instrument approaches in support of satellite-based Next Generation Air Transportation System (NextGen)
air traffic control and navigation initiatives. Due to this transformation of air traffic control and aircraft
navigation, legacy systems such as ILSs are not being installed at airports to provide a precision instrument
approach to a runway. However, for an airport to receive satellite-based precision instrument approach
minimums, other infrastructure components, such as an approach lighting system, will still be required.
Therefore, it is recommended that the Airport consider installation of an approach lighting system such as
a MALSR to Runway 6 so that when NextGen initiatives are fully implemented, the runway will be properly
equipped to receive approach minimums as low as a Category | ILS.

Global Positioning System (GPS) i Currently, the Airport has two satellite-based instrument approach
procedures that offer localizer performance with vertical guidance (LPV); an Area Navigation (RNAV)
Approach to Runway 24 and an RNAV approach to Runway 6. These approaches each offer properly
equipped aircraft and trained pilots the ability to conduct a GPS-based approach when the visibility is at
least ¥ mile and the cloud ceiling is at least 300 feet to Runway 6 as well as when the visibility is at least a
% mile and the cloud ceiling is at least 200 feet to Runway 24. While the GPS approach to Runway 24
appears adequate to meet the demands of users throughout the planning period, it is recommended a GPS
approach offering lower visibility and cloud ceiling minimums be developed for Runway 6. As mentioned
in the previous section, a GPS-based precision instrument approach to Runway 6 would improve the
capacity of the Airport, particularly during IFR conditions in a 10.5 knot crosswind. It is recommended an
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improved GPS-based instrument approach offering a visibility minimum of a ¥ mile and a cloud ceiling
minimum of 200 feet be developed for Runway 6 to match the GPS instrument approach capabilities of
Runway 24; as previously discussed, this will require the installation of an approach lighting system such
as a MALSR.

Very High Frequency Omni-Directional Radio Range Antenna (VOR) i The VOR is a ground-based
NAVAID that emits radio signals so that a pilot can determine his or her course and position in relation to
the distance from the VOR. While a VOR is not located on Airport property, a VOR is installed
approximately 8.9 miles to the northwest of the Airport near Philipsburg and is used in navigating a non-
precision instrument approach to the Airport. VORs do not offer the accuracy of GPS and the FAA is
currently evaluating the necessity, benefits, and costs of these NAVAIDs throughout the National Airspace
System (NAS).

Airport Weather Observation System (AWOS) i The AWOS at the Airport is a unit located near the glide
slope antenna at the approach end of Runway 24 that measures and transmits local weather conditions at
the Airport such as temperature, dew point, altimeter, wind speed, wind direction, visibility, cloud ceiling
height, and type of precipitation intensity. It is important that an airport installs weather reporting equipment
that is appropriate for the operational needs and atmospheric characteristics of the surrounding
environment as well as at a site that accurately reports conditions. The existing AWOS Il P/T unit installed
at the Airport meets the accuracy of weather reporting required for aircraft to conduct Category | precision
instrument approaches and does not need to be replaced with a system offering a greater degree of weather
reporting accuracy to meet the demands of users.

RVR is an instrumentally derived value reported in feet that represents the horizontal distance a pilot will
see down the runway from the approach end. RVR equipment is often most beneficial for runways with a
precision instrument approach as it provides more accurate visibility measurements to increase the
utilization and throughput capacity of a runway. RVR equipment is also a beneficial safety tool for pilots
when deciding to conduct a takeoff or landing in low visibility conditions. Currently, RVR equipment is not
installed at the Airport. As such, the installation of this equipment would help to increase the accuracy of
visibility measurements during low visibility conditions. Consideration should be given for the installation
of an RVR if more accurate visibility reporting is desired at the Airport.

As a part of evalwuating the adequacy of the Air
the location of the AWOS meets siting criteria identified in FAA Order 6560.20B, Siting Criteria for
Automated Weather Observing Systems (AWOS). This FAA order offers guidance on siting weather
observing equipment so that sensors and instrumentation are not influenced by artificial conditions such as
large structures, cooling towers, and expanses of concrete and tarmac. While each AWOS sensor (wind,
temperature, cloud ceiling, etc.) has specific siting requirements, all AWOS sensors should be located
together and outside of runway and taxiway OFAs. Generally, AWOS units should be placed between
1,000 and 3,000 feet longitudinal distance from the primary runway threshold and between 500 and 1,000
feet from the runway centerline. The AWOS unit at the Airport is located approximately 1,000 feet of
longitudinal distance from the threshold of Runway 24 and is located approximately 250 feet from the
centerline of the runway within the ROFA. While it is not mandated that the AWOS unit be located outside
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the OFA, consideration should be given to relocate this equipment to meet guidelines identified in FAA
Order 6560.20B, Siting Criteria for Automated Weather Observing Systems (AWOS). It is recommended
that this occur as a part of any future infrastructure or runway design surfaces improvement project that
would relocate the runway threshold such as what would occur if Runway 24 were extended.

4.8 Terminal Area

In addition to airside elements, a review of the facility needs in the terminal area was also conducted as a
part of this sustainable master plan study. Terminal area elements that were assessed include the terminal
gates and apron, terminal building, landside vehicular access, and vehicle parking. For the purposes of
this master plan, the terminal area review is organized in the following four elements:

4.8.a Terminal Gate and Apron Requirements
4.8.b Terminal Building Requirements

4.8.c Landside Access Requirements

4.8.d Vehicle Parking Requirements

4.8.a Terminal Gate and Apron Requirements

The number of gates needed to support forecasted activity is a critical element in determining the overall
size and configuration of the terminal complex. A gate is defined as an aircraft parking position near the
terminal that is used on a daily basis for the loading and unloading of passengers. The Airport currently
has six ground loading parking positions. Figure 4-6 depicts the terminal apron parking layout with the six
aircraft parking positions for the fleet mix that operates at the Airport shown in blue. It is important to note
that all of the parking positions are ground loaded as passenger loading bridges are not available.
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Source: Mead & Hunt, Inc. (2013)

The size of the terminal apron should be able to accommodate the fleet mix of commercial aircraft types

present during periods where the demand for space is at its greatest. Figure 4-7 depicts the airline

schedule of the peak month (October 2012) as well as the additionoft wo dai ly roundtrips to (
by United Airlines depicted as a ramp chart by carrier. This ramp chart shows a bar for the arrival and

departure time of each aircraft at the Airport indicating when a gate or parking position on the terminal apron

is occupied.

Figure 4-7: Air Carrier Ramp Chart
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5 OVERNIGHTS
Source: Diio Mi Airlines Schedules, United Airlines Service Announcement (2013)

The greatest demand for terminal apron space occurs during the overnight period when aircraft from the
final arriving flights of the day are parked and staged for departure the following morning, also known as
remain overnight aircraft (RON). RON aircraft parking during the peak month of October are presented in
the air carrier ramp chart. As shown, airlines schedules include five overnight aircraft. It should also be
noted that the Airport experiences occasional RON charter flights that are not included in the ramp chart of
scheduled passenger activity.

The forecasted demand for RON aircraft parking on the terminal apron through 2032 is presented in Table
4-23. It is assumed that the total number of typical daily departures is directly proportional to the total
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number of annual scheduled passenger aircraft departures. The total number of daily departures by aircraft
type was projected along with the number of daily RON aircraft. Using the demand for RON aircraft parking
on a typical Sunday in the peak month of October 2012, with the addition of the recent service
announcement by United Airlines of two dai |y roundtrips to Chicago
benchmark, the projected demand for RON aircraft parking by aircraft type was extrapolated from the

projected typical daily departures.

Table 4-23: Projected Overnight Aircraft Parking Demand

2012 2017 2022 2027 2032
Annual Enplanements: 138,488 172,000 186,137 201,437 217,994
Total Annual Scheduled Passenger Aircraft Departures: 4,736 4,134 3,815 3,425 3,474
Peak Month Typical Day (PMTD) Departures: 16 14 13 12 12
Seats Typical Aircraft
SAAB 340, Dornier 328, Projected Annual Departures: 2,697 1,558 763 0 0
Less than 40 ERJ-135, Beech 1900, Projected PMTD Departures: 9.1 4.3 2.1 0.0 0.0
EMB-120, DHC-8 Overnight Gate Demand: 1 1 1 0 0
Projected Annual Departures: 2,039 2,191 1,953 1,466 1,251
CRJ-200, ERJ-140, :
40-60 ERJ-145 DHC-8-300 Projected PMTD Departures: 6.9 7.4 6.6 5.0 4.2
' Overnight Gate Demand: 4 3 3 2 1
Projected Annual Departures: 0 289 992 1,850 2,085
61-99 2;3?7‘]0 CER;J?]?;)S’ CRJ-900, Projected PMTD Departures: 0.0 1.0 3.4 6.2 7.0
' Overnight Gate Demand: 0 1 1 2 3
Projected Annual Departures: 0 0 0 0 0
100-130 EIL?ZJJI?QC.':S 9A§;;J 190, Projected PMTD Departures: 0.0 0.0 0.0 0.0 0.0
' Overnight Gate Demand: 0 0 0 0 0
Projected Annual Departures: 0 95 107 110 139
131-150 ¢:$iogﬂlj7§;f§§é83/87/88, Projected PMTD Departures: 0.0 0.3 0.4 0.4 0.5
' Overnight Gate Demand: 0 0 0 0 0
Projected Annual Departures: 0 0 0 0 0
151 or more 2"53_2&737 800, 737-900, Projected PMTD Departures: - 0.0 0.0 0.0 0.0
Overnight Gate Demand: 0 0 0 0 0
Overnight Gate Demand: 5 5 5 4 4
Percent of Total Average Daily Depatures: 31.3% 35.8% 38.8% 34.6% 34.1%

Projections: Mead & Hunt, Inc. (2013)

As illustrated in the table above, the total number of daily flights is anticipated to decrease slightly through
the planning period, due to the increases in average aircraft size. The table also indicates that number of
overnight aircraft are also anticipated to decline slightly through the planning period. The fleet mix of the
aircraft, however, is anticipated to change towards larger regional jets as turboprops and smaller regional
jets are retired. Therefore, it is anticipated that daily RON aircraft in 2032 will continue to consist of four to
five aircraft, which is consistent with current airline schedules; however, the apron should be capable of
accommodating larger 70- to 90-seat regional jets, rather than 50-seat regional jets as it is currently
configured. At least one of the aircraft positions should also be sized to accommodate narrow-body aircraft
for potential low-cost carrier activity in the future and charter flights.

Additionally, it is desirable for the terminal apron to be sized to accommodate at least one or two additional
aircraft beyond those projected to accommodate late arriving or departing flights, changes in airline flight
schedules, charter activity, a new entrant service carrier, or aircraft diversions from other airports due to
weather. Therefore, through the planning period the Airport should plan to accommodate at least six aircraft
parking positions with the following fleet mix:
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1 One (1) small regional jet (50 seats)
1 Four (4) large regional jets (70 to 90 seats)
1 One (1) narrow body jet (737/A320/MD-80)

The existing terminal apron has six aircraft parking positions, however, they are for small turboprop and 50
seat regional jets. Therefore, as a part of the alternatives analysis, six parking positions capable of
accommodating a fleet mix of larger sized aircraft as identified above will be evaluated.

As noted, all of the parking positions on the terminal apron are ground loaded as passenger boarding
bridges are not available. Passenger boarding bridges are often an advantageous terminal building
component as they provide an enclosed, protective mechanism for the transfer of passengers between an
aircraft and the terminal building. This is beneficial because it does not expose passengers to rain, snow,
ice, and apron hazards such as jet/auxiliary power unit (APU) exhaust, maneuvering ground vehicles, and
other aircraft as is necessary with a ground loading boarding gate. To improve passenger safety and
convenience, it would be beneficial if two aircraft parking positions on the terminal apron were equipped
with a passenger boarding bridge that could service 50- to 90- seat regional jets as well as narrow body
aircraft. This would enhance the travel experience at the Airport for commercial airline passengers as well
as protect them from weather elements and ramp hazards when transitioning between an aircraft and the
terminal building. Consideration should be given for the installation of two passenger boarding bridges as
a part of any future terminal building or apron improvement project.

4.8.b Terminal Building Requirements

The 34,745-square-foot terminal building at the Airport consists of single shared holdroom, one baggage
claim device, a single security checkpoint, airline and rental car spaces, Transportation Security
Administration (TSA) offices, concessions space, Centre County Airport Authority (CCAA) administration
offices, and other ancillary spaces. Additionally, there is a covered walkway that provides access from the
holdroom to a number of the aircraft parking positions. Figure 4-8 depicts the layout of the existing terminal
building.
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Figure 4-8: Existing Terminal Building Layout
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Source: Mead & Hunt, Inc. (2013)

In 2005, a Terminal Area Master Plan was completed that recommended a new terminal building be
constructed in a new location to support the long-term needs of the Airport. This master plan study did not
include a detailed space programming study of the individual components within the terminal building
facility, but did include an assessment of the capacity of the key passenger processing components. This
work determined the capacity, or threshold, at whi ch the existing taldbe
reached. Generally, terminal facility needs are a function of peak passenger demands placed upon the
facility. The number of hourly arriving and departing seats during a typical day in the peak month is shown
in Table 4-24 that also includes the number of peak hour seats by United Airlines for two daily roundtrips
t o Chi ¢ ag dealtiolt aeparting seats occur between 5:31 a.m. and 6:30 a.m., while peak hour
arriving seats occur between 3:49 p.m. and 4:50 p.m.
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Table 4-24: Peak Hour Arriving and Departing Seats
Percent of Day in
Time of Day Number of Seats Total Daily Seats Peak Hour (PH)
Existing Flight Schedule
Peak Hour Departing Seats (Enplanements)

05:31 to 06:30 137 609 22.5%
Peak Hour Arriving Seats (Deplanements)

15:49 to 16:50 137 609 22.5%
Peak Total Passengers

15:49 to 16:50 150 1,218 12.3%

Existing Flight Schedule with UA Chicago O'Hare Service Included
Peak Hour Departing Seats (Enplanements)

05:31 to 06:30 187 709 26.4%
Peak Hour Arriving Seats (Deplanements)
15:49 to 16:50 150 709 21.2%
Peak Total Passengers
15:49 to 16:50 250 1,218 12.3%
250
Total Seats

Seats arriving in past 60 min

200 o T
Seats departing in next 60
min
150 T
[2]
ks
5]
(]
100 J T+
50
0
0:00 2:00 4:00 6:00 8:00 1000 12:00 14:.00 16:00 18:00 20:00 22:00 0:00
Time
Source: Ai rl ine schedules from Diio Mi (October 2012), United Airlines

Mead & Hunt, Inc. (2013)

The current and projected number of average day and busy day passengers based upon the percentage
of daily seats occurring in the peak hours is presented in Table 4-25. The peak hour projections presented
in the table are based upon the current airline schedules peak hour, changes in airline schedules, aircraft
types, and flight times can impact the peak hour passengers. The average day peak hour passengers is
based upon the current and projected annual average load factor, while the busy day peak hour passengers
is based upon 100 percent of the seats being filled. It should be noted that some passenger processing
components of the terminal building can operate at a lower level of service beyond their typical capacity,
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such as a departure lounge where more people will be required to stand and less space per person is
available. Other facilities, however, such as passenger or baggage screening, need adequate throughput
capacity to meet the peak hour demand or significant delays will be experienced. Therefore, both average
day and busy day peak hour passengers should be considered in the assessment of the existing terminal
buil dingds capacity.

Table 4-25: Projected Peak Hour Passengers (Scheduled Carriers)

Scheduled Average Day Busy Day

Annual PMAD Dep Peak Hour Seats Peak Hour Passengers Peak Hour Passengers

Year Enplanements Seats Departing  Arriving LF Enpl Depl LF Enpl Depl

Current 134,452 609 137 137 68.7% 94 94 100.0% 137 137

Projected: 26.4% 21.2%

2014 164,038 709 187 150 72.0% 135 108 100.0% 187 150

2017 172,000 743 196 157 74.0% 145 116 100.0% 196 157

2022 186,137 805 212 170 75.0% 159 128 100.0% 212 170

2027 201,437 871 230 184 76.0% 175 140 100.0% 230 184

2032 217,994 942 249 199 78.0% 194 155 100.0% 249 199

Note: PMAD = Peak Month Average Day, LF = Load Factor
Source, Airline schedules from Diio Mi, October 2012 Schedule and Mead & Hunt, Inc. (2013)

The key passenger processing points within the existing terminal building were evaluated for various levels
of peak hour enplanements and deplanements to determine the level at which the capacity of the existing
terminal buildings facilities were exceeded. This analysis utilized FAA ACs and spreadsheet queue models
and guidance associated with Airport Cooperative Research Program (ACRP) Report 25, Airport
Passenger Terminal Planning and Design. Table 4-26 summarizes the results of this analysis depicting
increasing peak hour enplanement levels. The table also correlates peak hour enplanement levels to peak
hour deplanement levels and annual enplanement levels based upon the current peaking characteristics.
The facilities required to process or accommodate each peak hour enplanement level is summarized with
the capacity of existing facilities exceeding anticipated demand highlighted in orange.
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Table 4-26: Terminal Facility Needs Summary

& &
6‘? o® \é‘ & Qﬁ' \é\é@
&\‘* Q;& ”5’6 o@Q &
Existing Facilities =| 12| 1 2| 4,450] 108|510
Busy Day Busy Day
Peak Hour Peak Hour Annual
Enplanements | Deplanements | Enplanements Facilities Required
137 110 120,178 8 1 1| 2,900 44 134
150 120 131,581 4 1 1| 3,100 48 142
175 140 153,511 4 1 2| 3,500 56 166
200 160 175,442 5 1 2| 3,800 64 192
225 180 197,372 5 1 2| 4,200 72 216
250 201 219,302 6 1 2| 4,600 80 240
275 221 241,232 7 1 2| 4,900 88 264
300 241 263,163 7 2 2| 5,300 96 286
325 261 285,093 8 2 3] 5,700 104 294
350 281 307,023 8 2 3] 6,000 112 334
375 301 328,953 9 2 3] 6,400 120 358
400 321 350,883 9 2 3| 6,800 128 376
Legend: Existing terminal facilties meet peak hour demand
Existing terminal facilities do not meet peak hour demand

Note: Curbfront length requirement is twice enplanement/deplanement level as enplaning and deplaning curbs are combined at the
Airport.

Source: FAA Advisory Circulars, ACRP Report 25 i Airport Passenger Terminal Planning and Design

Prepared by: Mead & Hunt, Inc. (2013)

The projected number of busy day peak hour passengers in year 2032 is 249 enplanements and 199
deplanements. As shown above, the existing terminal facilities are projected to be adequate to meet this
level of peak hour passengers, with the exception of the departure lounge space, which will reach capacity
between 225 and 250 peak hour enplanements, at approximately 231 around the year 2027 given the
current passenger peaking characteristics. At the current ratio of busy day peak hour passengers to annual
enplanements, this level of peak hour activity correlates to approximately 202,000 annual enplanements,
providing a rough capacity approximation of the current terminal building as currently configured, and for
current passenger peaking characteristics.

As the departure lounge is the current constraining terminal component, it is worth noting that there is a
viewing lounge of approximately 890 square feet located adjacent to the holdroom. If this area were added
to the departure lounge, the departure lounge would total approximately 5,340 square feet and its capacity
would be increased to approximately 300 passengers. This size of departure lounge would then roughly
equal the capacities of the passenger and baggage screening areas. Note that the bag claim frontage
requirement is based upon the peak hour deplanement level, which is less than the peak hour enplanement
l evel . Il ncorporation of the viewing | ounge iiBto the
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capacity to 300 peak hour enplanements, which at current peaking characteristics, correlates to an annual
enplanement level of approximately 263,000 annual enplanements.

It should be noted that while the passenger processing capability of the terminal appears adequate to
accommodate approximately 230 peak hour departing passengers as currently configured and 300 peak
hour departing passengers with some holdroom expansion, there are still some areas that are not adequate
to meet demand. Concessions and restroom spaces within the holdroom are undersized and the size of
the baggage makeup area is less than typical industry standards for baggage makeup areas at similarly
sized airports. Additionally, any scheduled service by narrow body aircraft, which have much larger seating
capacities than the turboprops and regional jets that currently serve the Airport, could significantly increase
peak hour passengers, particularly if the schedule for these operations were to overlap with other existing
scheduled operations.

Therefore, the existing terminal building appears capable of meeting projected passenger needs at current
passenger peaking characteristics through the 20-year planning period with some modest reconfiguration,
particularly converting the viewing lounge into an addition to the secure departure lounge. However the
addition of a low-cost carrier, which typically operate narrow body aircraft with seating capacities of 150
seats or more with very high load factors, could not be accommodated during certain hours of the day within
the current terminal buildingd s f a.cCorhnietcial eperations with larger narrow body aircraft may need
to be scheduled outside of busy periods until new or expanded terminal facilities can be provided. The
Airport should continue to monitor peak hour seats, particularly as airline schedules and aircraft equipment
types change.

As the market has a strong potential for low-cost carrier service within the 20-year planning period, the
addition of this type of service combined with the projected growth in traditional air service has the potential
to exceed the capacity of the terminal building. Thus, the Airport should continue to plan for new terminal
facilities within the 20-year planning period. Land purchased by the CCAA to the north of Fox Hill Road
should continue to be preserved for the development of a new terminal area for when this need is realized.

4.8.c Landside Access Requirements

Landside vehicular access to the Airport was also reviewed as a part of the sustainable master planning
study. In addition to on-Airport roadways and traffic circulation, access to the Airport from major regional
traffic arteries was also evaluated to determine if roadway infrastructure improvements are needed.
Overall, the Airport is situated in relatively close proximity to Interstate 99 and its interchange with U.S.
Route 322, which are the primary roadways into and out of the State College community (Figure 4-9). The
Airport terminal is approximately 1.5 miles from this interchange; however, there are not currently any direct
connections from these major traffic arteries to the Airport. Traffic coming from any direction on these
limited access highways are required to either travel past the Airport to the nearest exit and back-track or
exit prior to the Airport and travel a circuitous route from the highway. It is recommended that the Airport
look at improved landside access from Interstate 99 and U.S. Route 322 while working with Centre County
and the local communities to identify and determine an improved access corridor.
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Figure 4-9: Major Traffic Arteries near Airport
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As illustrated in Figure 4-10, local traffic access is provided by Fox Hill Road, which runs along the north
side of the Airportés property providing access
provides access from Fox Hill Road to the National Guard complex located south of the Runway 6 runway
end. Terminal area traffic is circulated on the terminal loop road around the front public parking lot to the
front of the terminal building and back out to Fox Hill Road.

July 2016 Page 4-49



UniversityParkAirport Chapter 41 Facility Requirements

Figure 4-10: Landside Roadways in Proximity to Airport

Source: Bing Maps (2013)

ThePennsyl vani a Depart ment of T rindemestpraffic Menitoring GTMS) wébPataln DO T )
provides traffic information and reports from PennDOTO®:
responsible for capturing and analyzing traffic count data and reporting it to various agencies and the public.

The iTMS has three traffic reports available on the roadways providing the primary access to and from the

Airport:

1 Site#197961 Fox Hill Road east of the intersection with Minute Man Road
o0 Average Daily Traffic (ADT) T 3,739
0 Trucksi 75 (2 percent)
o Countyeari 2010
1 Site #4921 1 Fox Hill Road between Fillmore and Rock Roads, west of Alexander Drive
o ADTTV 3,673
0 Trucksi 87 (2 percent)
o Countyeari 2013
1 Site # 4922 - Rock Road, north of Fox Hill Road before Test Track Drive
o ADTi 2,273
0 Trucksi 23 (1 percent)
o Countyeari 2013
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