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eVTOL Electric Vertical Takeoff & Landing
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GLS GNSS Landing System
GNSS Global Navigation Satellite System
GPS GlobalPositioning System
GS Glide Slope
GSF Gross Square Foot
GTC Ground Transportation Center
G4 Allegiant
H
HIRL High Intensity Runway Lights
|
IT Information Technology
IAP Instrument Approach Procedure
IATA International Air Transportation
Association
ICAO International Civil Aviation
Organization
IFR Instrument Flight Rules
ILS Instrument Landing System
IPac USFWS Information for Planning an
Conservation
ISA International Standard Atmosphere
ISD bh!! Qa LYydS3aINIGS
K
KPIs Key Performance Indicators
KTS Knots
kWh Kilowatt Hour

RNAV Area Navigation
RNP Required Navigation Performance
ROFA Runway Object Free Area
ROFz Runway Object Free Zone
RON Remain Overnight
RPz RunwayProtection Zone
RSA Runway Safety Area
S
SARA Service Animal Relief Area
SHPO N.C. State Historic Preservation Office
SID Standard Instrument Departures
SIDA Security Identification Display Area
SIP State Implementation Plan
S02 Sulfur Dioxide
Sq. Ft. Square Foot (SF)
SRE Snow Removal Equipment
SSCP Security Screening Checkpoint
STD Standard
SWPPP Stormwater Pollution Prevention Plan
SY Square Yards
T
TAF Terminal Area Forecast
TCH Threshold Crossing Height
TDC TSADocument Checkers
TDG Taxiway Design Group
TDZ Touch Down Zone
TDZL Touch Down Zone Lights
TFMSC Traffic Flow Management System Coun
TIX Ticket Lobby
TLOF Touchdown and Liftoff Area
TNC Transportation Network Companies
TODA Takeoff Distance Available
TOFA Taxiway Object Free Area
TORA Takeoff Runway Available
TRACON  Terminal Radar Approach Control
TSA Transportation Security Administration
TSA Taxiway Safety Area
U
UA United Airlines
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L
LAZ Parking Operator
LBS Pounds Weight
LF Linear Feet
LNAV Lateral Navigation
LOC Localizer
LOI Letter of Intent
LOS Level of Service
LP Localizer Performance
LPV Localizer Performance with Vertical
Guidance
LWCF Land and Water Conservation Fund

UAM Urban Air Mobility
ULCC Ultra-LowCost Carrier
USACE U.S. Army Corps of Engineers
USFWS U.S. Fish and Wildlife Service
USGS U.S. Geological Survey
\
\Y, Visual Approach
VFR Visual Flight Rules
VHF Very High Frequency
VNAV Visual Navigation Aids
VOC Volatile Organic Compounds
VOR Very High Frequency Omnidirectional
Range
VPH Vehicles Per Hour
w
WHMP Wildlife Hazard Management Plan
WOTUS Waters of the United States
WQuU Water Quality Certifications
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Advisory Circular (AGQ) A document published by the Federal Aviation Administration (FAA)
giving guidance on aviation issues and winebomes binding on those airports receiving federal
grant funding.

Aeronautical Studyg A study performed [pursuant to Title 14 Code of Federal Regulations (CFR)
Part 77,Safe, Efficient Use, and Preservation of the Navigable Airspaceerning the effect of
proposed construction or alternation on the use of air navigation facilities or navigable airspace
by aircraft. The conclusion of each study is normally a determination as to whether the specific
proposal studied would be a hazhio air navigation and/or a determination for marking and/or
lighting.

Air Cargo- Freight, mail and express trafi@nsported by air, including: Freight and Express
commodities of all kinds, including smplckage counter services, express servicespaiadity
reserved freight; and Matlall classes of mail transported for theS. Postal Service (USPS)

Air Carrierc Operations with aircraft designed to have a seating capacity of more than 60 seats
or a maximum payload capacity of more than 18,000 pounds carrying passengers or cargo for
hire or compensation. This includes US and foreign flagged carriers.

Air Taxi & Commuteg, Operations with aircraft designed to have a maximum seating capaicity
60 seats or less or a maximum payload capacity of 18,000 pounds or less carrying passengers or
cargo for hire or compensation.

Air Traffic Control Tower (ATCT)A central operations facility in the terminal air traffic control
system, consisting of a tower, including an associated IFR room if radar equipped, using
air/ground communications and/or radar, visual signaling, and other devices to provide safe and
expedtious movement of terminal air traffic.

Aircraft Approach Category (AAQ)An aircraft approach category is a FAA grouping of aircraft
based on approach speed.

Airline ¢ A business that provides scheduled or chartered air transport of passengers and/or
cargo.

Airplane Design Group (ADGThe FAA Airplane Design Group subdivides airplanes by wingspan
or tail height, whichever is more restrictive.

Airport ¢ Any area of land or water that is used, or intended for use, for the landing andatike

of aircraft, and any appurtenant areas that are used, or intended for use, for airport buildings or
other airport facilities or rights of way, together with all gart buildings and facilities located
thereon.

Airport Elevation¢ The established elevation of the highest point on the usable landing area.

Glossary
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Airport Hazardg Any structure, tree, or use of land that obstructs the airspace required for, or is
otherwise hazardous to, the flight of aircraft in landing or taking off at the airport; and any use
of land which is hazardous to persons or property because of itsmityxio the airport.

Airport Improvement Program (AIP)¢ Established under theAirport and Airway
Improvement Act of 1982this program provides grants to public agenciasd, in some cases,

to private owners and entitiesfor the planning and development of publise airports that are
included in the National Plan of Integrates Airport Systems. Eligible projects initiade
improvements related to enhancing airport safety, capacity, security and environmental
concerns.

Airport Layout Plan (ALPJ A scaled drawing of existing and proposed airside and landside
facilities necessary for the operation and development of the airport. The ALP shows boundaries
and proposed additions to areas owned or controlled by the sponsor, the location and nature of
existing and proposed airport facilities and structures, and the location on the airport of existing
and proposed nofaviation areas and improvements. The ALP may also depict those properties
adjacent to the airport ownership thahay have legal access to the airport.

Airport Layout Plan Set This document typically contains a set of drawings which illustrate the
existing and future development of the airport. An ALP set may often contain the following: Title
Sheet, Airport Data Sheet, Existing Airport Layout Plan, Future Airport Layout Plan, Airspace
Plans, Inner Approach Surfaces, Terminal Area Plan, Land WseARport Property Map &
Tables, etc. The drawings depict existing and proposed airport facilities, land uses, approach
zones and other defined areas of airspace, and environmental features that may influence airport
usage and expansion capabilities.

Airport Master Plan¢ Longterm development plan for the airport adopted by the airport
sponsor.

Airport Noise Abatement Prograng A program designed to reduce noise around an airport
throughchanges in the manner in whiglircraft are flown, or changes in the operation or layout
of the airport.

Airport Reference Code (ARG)The ARC is an FAA coding system used to relate airport design
criteria to the operational and physical characteristics of the airplanes intended to operate at the
airport. ARC designations are made up of the Aircraft Approach Category and Airplane Desig
Group and accordingly indicated in an alphameric fashion.

Airport Sponsor¢ The municipality or authority of the airport allowed to apply for and receive

grants. Synonymous with owner. For the Asheville Regional Airport, the sponsor is the Greater

| aKSPATES wSAA2YyIf ! ANLIENI ! dzZiK2NAGE OWOIKS I dz
Airport Vicinity ¢ The land use and people in the areas surrounding an airport which can be
directly affected by the operation of the airport.

Airside ¢ That portion of the airport facility where aircraft movements take place, airline
operations areas, and areas that directly serve the aircraft, such as taxiway, runway,
maintenance, and fueling areas.

Glossary i
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Airspace¢ Space above the ground in which aircraft travel. Often airspace is divided into
corridors, routes, and restricted zones. Differing categories of airspace, as defined by the FAA,
have specific equipment and operational requirements to operate within #napace.

Approach Procedure with Vertical Guidance (ARVAN Instrument Approach Procedure (1AP)
providing both vertical and lateral electronic guidance.

Approach Surfaceg A surface (defined by Title 14 CFR Part S&fe, Efficient Use, and
Preservation of the Navigable Airspatieat is longitudinally centered on the runway centerline
and extends outward and upward from each end of the primary surface. An approach surface is
applied to each end of the runway based on the type of approach available or planned for that
runway end.

Apron-The part of an airport provided for the stationing of aircraft for embarking and debarking
of passengers, aircraft parking, etc.

Area Navigation (RNAW) RNAYV is a system that allows navigation on any desired flight path,
rather than one defined by grourbased fixed airways. An RNAV system can determine position
by referencing the position of groundr spacebased navigation aids, such as the Global
Pasitioning System (GPS), using onboard flight management computers.

Aviation Gasoline (Avgag)DI a2t Ay S (KI i KlFIa 0SSy YIyAFSadaSR
the specifications in ASTM specification D-960 Used for piston engine aircraft.

Avigation Easemeng A grant of a property interest in land over which a right of unobstructed
flight in the airspace is established; which prohibits any structures, growth, or other obstructions
from penetrating the approach surface (not limited to approach surfaces); dichvprovides a
right of entry to remove, mark, or light any structure or any such obstruction.

B

Based Aircraft; Aircraft that spend more than six months of the year at a given airport and that
have an agreement with the airport or a tenant for storage, that can perform takeoffs and
landings, and that have a valid (current) FAA airworthiness certificate.

Building Restriction Line (BRE)A reference line that provides generalized guidance on location
and height restrictions for buildings on airports.

Bypass Taxiway A taxiway used to reduce aircraft queuing demand by providing multiple
takeoff points.

C

Commercial Service Airport As defined by Federal law, an airport receiving scheduled
passenger service and having at least 2,500 or more enplaned passengers per year.

Compatible Land Use As defined in Title 14 CFR Part 1&@port Noise Compatibility Planning

The use of land (e.g., commercial, industrial, agricultural) that is normally compatible with aircraft
and airport operations, or sound insulated land uses (e.g., sound insulated homes, schools,
nursing homes, hospitals, libraries) that would otherwise considered incompatible with
aircraft and airports operations.
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Conical Surface A surface (defined by Title 14 CFR PartSéafe, Efficient Use, and Preservation

of the Navigable Airspagéhat 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 as measured outward from the
periphery of the horizontal surface.

Crossover Taxiwag A taxiway connecting two parallel taxiways (also referred to as a transverse
taxiway).

Crosswindg Wind that has a perpendicular component to the direction of travel making landings
and takeoffs more difficult than if the wind were blowing straight down the runway.

D

DayNight Average Sound Level (DNi.)'he noise metric adopted by the U.S. Environmental
Protection Agency for measurement of environmental noise. It represents the average daytime
noise level during a 2hour day, measured in decibels and adjusted to account for the lower
tolerance of peop to noise during nighttime periods.

Decibel (dBY, A unit for describing the intensity or level of sound, equal to 20 times the logarithm
to the base 10 of the ratio of the pressure of the sound measured to a standard reference
pressure.

Design Aircraftg An aircraft with characteristics that determine the application of airport design
standards for a specific runway, taxiway, taxilane, apron, or other facility. This aircraft can be a
specific aircraft model or a composite of several aircraft using, @eple or intended to use the
FANLI2ZNI 2NJ LI NG 2F GKS FTANLRNI® !'fa2 OFffSR

Distance Measuring Equipment (DME)Equipment (airborne and ground) used to measure, in
nautical miles, the slant ranged distance of an aircraft from the DME navigational aid.

E

Enplaned Passengers The total number of revenug@aying passengers boarding aircraft,
including originating, stopver, and transfer passengers, in scheduled and-swreduled
services.

Enplanementg A passenger boarding of a commercial flight.

Entrance Taxiway A taxiway designed to be used by an aircraft entering a runway. Entrance
taxiways may also be used to exit a runway.

Environmental Assessment (EA)Jn accordance with the National Environmental Policy Act, an
EA is a concise document that assesses the potential environmental impacts of a proposed
federal action. The EA discusses the purpose and need for the proposed action as well as the
alternatives considered, the potential environmental impacts, the proposed mitigation measures
and documents the public involvement process. An EA should provide sufficient evidence and
analysis for a federal determination whether to page an Environmental Impact Statement (EIS)

or a Finding of No Significant Impact (FONSI).

Environmental Impact Statement (EI§)in accordance with the National Environmental Policy
Act, an EIS is a document that provides full and fair discussion of the significant environmental
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impacts that could occur as a result of a proposed project and informs decision makers and the
public of the reasonable alternatives that would avoid or minimize adverse impacts.

Exit Taxiwayg A taxiway designed to be used by an aircraft only to exit a runway
F

Federal Aviation Administration (FAA) The federal agency charged with regulating air
commerce to promote its safety and development; encouraging and developing civil aviation, air
traffic control, and air navigation; and promoting the development of a national system of
airports

Finding of No Significant Impact (FON&Ih accordance with the National Environmental Policy
Act, a FONSI is issued if the agency determines that the proposed projects or actions will not have
significant environmental impacts, and the reasons behind the finding is included in the
documentaton.

Fixed Base Operator (FBQ)A provider of service to users of an airport. Such services include,
but are not limited to, fueling, aircraft storage, flight training, repair, and maintenance.

Frangible¢ An object on the airfield that retains its structural integrity and stiffness up to a
designated maximum load, but on impact from a greater load, breaks, distorts, or yields in such
a manner as to present the minimum hazard to aircraft.

G

General Aviation(GA) ¢ All civil aircraft and aviation activity except that of the certified air
carriers and military operations. GA includes corporate flying and private flying (recreation or
personal).

Glide Slope; Vertical guidance provided by a groubdsed radio transmitter to an aircraft
landing by use of an Instrument Landing System. This guidance informs the pilot if the aircraft is
either too high or too low when flying an approach to the runway for landing

Global positioning system (GP&A worldwide radienavigation system formed from a matrix of
satellites and their ground stations. GPS is funded by and controlled by the U. S. Department of
Defense (DOD). While there are thousands of civil users of GPSwidedthe system was
designedfor and is operated by the Department of Defence. GPS provides specially coded
satellite signals that can be processed in a GPS receiver, enabling the receiver to compute
position, velocity and time.

H

Helipadg¢ A small, designated area, usually with a prepared surface, on a heliport or airport, used
for the landing and takeoff of helicopters

High Intensity Runway Lights (HIRLDne of three types of lighting systems that may be installed
for runways, with low intensity runway lights or medium intensity runway lights being the other
options. HIRL systems are the brightest of the three and are typical to runways operating under
Instrument Flight Rules or Runway Visual Range.
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High Speed Exit Taxiway An acuteangled exit taxiway forming a 3fegree angle with the
runway centerline, designed to allow an aircraft to exit a runway without having to decelerate to
typical taxi speed.

Horizontal Surface An airspace surface 150 feet above the established airport elevation. The
shape of the surface is created using radial arcs from the ends of the primary surface of the
runway at AVL, connected by lines tangent to the arcs.

Hot Spotg A location on an airport movement area with a history of potential risk of collision or
runway incursion, and where heightened attention by pilots and drivers is necessary.

Incompatible Land Use The use of land which is normally incompatible with aircraft and airport
operations (i.e., homes, schools, nursing homes, hospitals, and libraries).

Instrument Approach Procedure (IAR)A series of predetermined maneuvers for the orderly
transfer of an aircraft under instrument flight conditions from the beginning of the initial
approach to a landing, or to a point from which a landing may be made visually. It is prescribed
and approveddr a specific airport the FAA.

Instrument Departure Route; Published flight procedures followed by aircraft on an IFR flight
plan immediately after takeoff from an airport. Also referred to as departure procedures

Instrument Flight Rules (IFR)Rulesgoverning flightand relying on the aircraft's instruments
and navigation aids. IFR permits aircraft to fly in certain limited visibility and cloud conditions.
Virtually any commercial operatiofincluding airlines and business jetstilizes the IFR system.

Instrument Landing System (IL&)A precision instrument approach system whigtovides
radio-based horizontal and vertical guidance to an aircraft approaching a runway. It is used to
guide landing aircraft during conditions of low visibility.

Itinerant Operation ¢ Arrivals or departures, other than local operations, performed by either
based or transient aircraft that do not remain in the airport traffic pattern or within aaqtical
mile radius.

K
Knot ¢ An abbreviation for one nautical mile per hour.
L

Landsideg That part of an airport used for activities other than the movement of aircraft, such
as vehicular access roads and parking.

Load Factor (LF) The percentage of available seats that are filled with paying passengers.

Local Operationc Any operationperformed by an aircraft that operates in the local traffic
pattern, an operation that is known to be departing for or arriving from flight in local practice
areas located within a 2fhile radius, or an aircraft that executes a simulated instrument
approad or low pass at the airport.
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Localizer (LOQ) The component of an ILS which provides horizontal guidance to the runway
centerline for aircraft during approach and landing by radiating a directional pattern of radio
waves modulated by two signals which, when received with equal intensity, are disgistyed
compatible airborne equipment as an "@ourse" indication, and when received in unequal
intensity are displayed as an "afburse" indication.

M

Medium Intensity Taxiway Lights (MIJk One of three types of lighting systems that may be
installed for taxiways, with low intensity taxiway lights or high intensity runway lights being the
other options.

Military Operation ¢ An aircraft operation conducted by either a fixadng or rotorwing
military aircratft.

Movement Areag The runways, taxiways, and other areas of an airport that are used for taxiing
or hover taxiing, air taxiing, takeoff, and landing of aircraft including helicopters andtoits,
exclusive of loading aprons and aircraft parking areas (referencel Bayt

N

National Airspace System (NA&The common network of U.S. airspace, air navigation facilities,
equipment and services, airports or landing areas.

National Plan of Integrated Airport Systems (NPIARrepared by the FAA, a primary purpose
of the NPIAS is to identify the airports that are considered significant to national air
transportation and are thus eligible to receive grants under the Airport Improvement Program
(AIP). The NPIAS is composedliat@nmercial service airports, all reliever airports, and selected
general aviation airports.

Nautical Mile(NM)¢! Y SIF adz2NE 2F RA&AGlFIYyOS Sldz2rt G2 2yS
which is approximately 6,080 feet.

Navigation Aids (NAVAIDsg)Any signal, marker, or guidance equipment used by an aircraft for
guiding or controlling flight in the air or the landing or tab# of an aircraft.

Noise ¢ Defined subjectively as unwanted sound, the measurement of noise evaluates three
characteristics of sound: intensity, frequency, and duration.

Noise Abatement ProceduresChanges in runway usage, flight approach and departure routes
and procedures, and vehicle movement, such as ground maneuvers or other air traffic
procedures that shift aviation impacts away from noise sensitive areas.

Noise Exposure ContoursLines drawn around a noise source indicating constant energy levels
of noise exposure. DN& the measure used to describe community exposure to noise.

NoiseSensitive Area; Areas where aircraft noise may interfere with existing or planned use of
the land. Whether noise interferes with a particular use depends upon the level of noise exposure
and the types of activities that are involved. Residential neighborhoods, eduahttwalth, and
religious structures and sites, outdoor recreational, cultural and historic sites may be noise
sensitive areas.
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Non-directional Beacon (NDRB) Aradio beacon transmitting nedirectional signals that a pilot

of an aircraft equipped with direction finding equipment can determine his/her bearing to or
from the radio beacon and "home in" on or track to or from the station. When the radio beacon
is irstalled in conjunction with the instrument landing system marker, it is normally called a
compass locator.

Non-movement Areag The areas of an airport that are used for taxiing or hover taxiing, or air
taxiing aircraft including helicopters and #ifttors but are not part of the movement area (i.e.,
the loading aprons and aircraft parking areas).

Non-precision Approach ProcedureAstraightin instrument approach procedure that provides
course guidance, with or without vertical path guidance, with visibility minimums not lower than
3/4 mile (4000 RVR), such as VOR, GPS, RNAV, ASR, LDA, SDF, TACAN, NDB, or LOC.

@)

Object¢ Includes but is not limited to, above ground structures, Navigational Aids (NAVAIDs),
equipment, vehicles, natural growth, terrain, and parkedaxiing aircraft.

Object Free Area (OFA)An area centered on the ground on a runway, taxiway, or taxilane
centerline provided to enhance the safety of aircraft operations by remaining clear of objects,
except for objects that need to be located in the OFA for air navigation or aircraft ground
maneuvering purposes.

Obstacleg An existing object at a fixed geographical location or which may be expected at a fixed
location within a prescribed area with reference to which vertical clearance is or must be
provided during flight operation.

Obstacle Free Zone (OFZ)Thr threedimensional airspace along the runway and extended
runway centerline that is required to be clear of obstacles for protection for aircraft landing or
taking off from the runway and for missed approaches.

Obstruction to Air Navigatiorg An object of greater height than any of the heights or surfaces
presented in Subpart C (Standards for Determining Obstructions to Air Navigation or Navigational
Aids or Facilities) of Title 14 CFR Part 77.

On-Airport Property¢ Property that is within the boundary of land owned by the airport sponsor.
P

Passengeg Revenue paying individual boarding an aircraft for scheduled service.

Passenger Facility Charge (PE@) tax authorized by Congress, approved by FAA, assessed by
airports and collected by airlines (on behalf of airports) as anaudtb the passenger airfare.
PFCs are used by airports to fund Fapproved projects that enhance safety, security or
capaciy; reduce noise; or increase air carrier competition. The PFC program authorizes the
collection of fees up to $4.50 for every enplaned passenger at commercial airports controlled by
public agencies.
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Peak Operatiorg Peak hour aircraft operational projections are required to determine the peak
period capacity of a runway system, as well as for determining the size of the véuioetgonal
areas of a passenger terminal.

Precision Approach (PA)An instrument approach procedure that provides course and vertical
path guidance with visibility below 3/4 mile (4000 RVR).

Precision Approach Path Indicator (PARIA NAVAIused primarily under VFR conditions. The
PAPI provides visual decent guidance to aircraft on approach to landing through a single row of
two to four lights, radiating a high intensity red or white beam to indicate whether the pilot is
above or below the rquired approach path to the runway. The PAPI has an effective visual range
of 5 miles during the day and 20 miles at night.

Precision Instrument Runwag Arunway having an existing instrument landing system (ILS).

Primary SurfaceA primary surface is longitudinally centered on a runway and extends 200 feet
beyond each end of that runway. The width of a primary surface ranges from 250 feet to 1,000
feet, depending on the existing or planned approach system. The elevation of artyopdhe
primary surface is the same as the elevation of the nearest point on the runway centerline.

R

Radarg Term coined from the phrase "Radio Detecting and Ranging." It is based on the principle

that ultra-high frequency radio waves travel at a precise speed and are reflected from objects
GKSe AGNATS® LG A& dzaASR G2 RSUSNXYAYS |y 262S0
Rampg see Apron.

Revenue Bondg Bonds which are payable solely from the revenues derived from the operation
of a facility which was constructed or acquired with the proceeds of the bonds.

Rotating Beacorr A visual NAVAID operated at many airports. At civil airports, alternating white
and green flashes indicate the location of the airport.

Runwayc¢ Any existing or planned paved surface or turf covered area of the airport which is
specifically designated and used or planned to be used for the landing and/or taking off of
aircraft.

Runway Blast Pad A surface adjacent to the ends of runways provided to reduce the erosive
effect of jet blast and propeller wash.

Runway End Identifier Lights (REH-Jwo synchronized flashing lights, one on each side of the
runway threshold, which provide rapid and positive identification of the approach end of a
particular runway.

Runway Gradient, The average gradient consisting of the difference in elevation of the two ends
of the runway divided by the runway length. This is provided that no intervening point on the
runway profile lies more than five feet above or below a straight line joitiiagwo ends of the
runway. In excess of five feet the runway profile will be segmented, and aircraft data will be
applied for each segment separately.
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Runway Protection Zone (RPZ)The RPZ is defined by the FAA as a trapesttaged area
centered about the extended runway centerline that is used to enhance the safety of aircraft
operation. It begins 200 feet beyond the end of the runway or area usable for takeoff or landing.
The RE dimensions are functions of the design aircraft, type of operation, and visibility
minimums for the particular runway. The depth of the RPZ can vary from 1,000 feet to 2,500 feet
depending on the type of aircraft and approacinimums designated for that specific runway.

Runway Safety Area (R$PAA defined surface surrounding the runway prepared or suitable for
reducing the risk of damage to airplanes in the event of an undershoot, overshoot, or excursion
from the runway.

S

Scheduled Service Air transport service which is based on published flight schedules.

Shoulder¢ An area adjacent to the edge of paved runways, taxiways, or aprons providing a
transition between the pavement and the adjacent surface; support for aircraft running off the
pavement; enhanced drainage; and blast protection.

Slopeg An incline from the horizontal expressed in an arithmetic ratio of horizontal magnitude
to vertical magnitude.

Special Use Airspace (SUDA part of airspace that is reserved for flight operations that are not

in a "normal” category. The aircraft participating in the SUA activities are separated from other
controlled traffic by the boundaries of the SUA airspace. In some casepanticipating aircraft

may enter SUA, but have limitations imposed on their operations. Generally, SUA is used for
military activity, but civilians use such airspace to test new aircraft. The space program is also a
large user of SUA.

Stage lengtlt The distance traveled by an aircraft from takeoff to landing. Average stage length
is computed as the ratio of aircraft miles (or kilometers) to aircraft departures.

Structure¢ An object anchored, constructed, attached, erected, gathered, located, placed, piled,

or installed by man, either on the ground or in or over a body of water, either moveable or
AYY2@0F0fST YR SAUOUKSNI 0SYLR2 NI NE 2boixdshablimied y Sy (0 @
to, antennae, buildings, cranes, fences, overhead transmission lines, patios and decksaden

ponds, signs and sign structures, smokestacks, towers, utility poles, wires, and anything attached

to any of the foregoing eitheeemporarily or permanently.

T

Taxilaneg The portion of the aircraft parking area used for access between taxiways and aircraft
parking positions.

Taxiwayc A defined path established for the taxiing of aircraft from one part of an airport to
another.

Taxiway Design Group (TDGA classification of airplanes based on oudtefouter Main Gear
Width (MGW) and Cockpit to Main Gear distance (CMG).
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Taxiway Safety Area (TSA)A defined surface alongside the taxiway prepared or suitable for
reducing the risk of damage to an airplane unintentionally departing the taxiway.

Terminal Areag A general term used to describe airspace in which airport traffic control or
approach control service is provided.

Terminal Area Forecast (TAE)An annual FAA forecast of aviation activity throughout the US
dzZi SR Ay GKS C!!1 Qa LXIyYyyAy3a FyR RSOA&AAZ2Y YI Ay

Thresholdg The beginning of that portion of the runway usable for landing. In some instances,

0KS OUKNBaK2fR YIé& 0SS RAALX I OSR® a¢KNBaKz2fRé |
Touchand-Go- An operation by an aircraft that lands and departs on a runway without stopping

or exiting the runway.

Traffic Pattern- The traffic flow that is prescribed for aircraft landing at or taking off from an
airport. The components of a typical traffic pattern are upwind leg, crosswind leg, downwind leg,
base leg, and final approach.

Transitional Surface An element of the Imaginary Surfaces extending outward and upward at
right angles to the runway centerline and runway centerline extended at a slope of 7:1 from the
sides of the primary and approach surfaces to where they intersect the horizontal anghlcon
surfaces.

\Y4

Very High Frequency Omnidirectional Range Stati(MOR)¢ A groundbased electronic
navigation aid transmitting very high frequency navigation signals, 360 degrees in azimuth,
oriented from magnetic north. The VOR periodically identifies itself by Morse Code and may have
an additional voice identification feature.

Visual Approach; An approach operating in VFR conditions under the control of an air traffic
facility and having an air traffic control authorization.

Visual Flight Rules (VFR)Rules that govern the procedures for conducting flight under visual
conditions. The ternVFRs also used in the United States to indicate weather conditions that are
equal to or greater than minimum VFR requirements. In addition, it is used by pilots and
controllers to indicate type of flight plan.

w

Wind Coverageg ! Y2dzyd 2F GKS GAYS |y ANLERZNIQ& Nlzygl
requirements, based on average wind directions and speeds.

Wingspang The maximum horizontal distance from one wingtip to the other wingtip, including
the horizontal component of any extensions such as winglets or raked wingtips.

Z

Zoning ¢ The partitioning of land parcels in a community by ordinance into zones and the
establishment of regulations in the ordinance to govern the land use and the location, height,
use and land coverages of buildings within each zone.

Glossary x
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Airport Master Plan Update to effectively prepare for and accommodate growing demand at the
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maintain an efficient and effective air transportation facility &port users, tenantggustomers
and other stakeholders.

The GARAA began the Master Plan Update process in August 2021 to address the need for and
improvements of facilities at the Airport over the next 20 years or until annual passenger
enplanementgeachapproximately 1.8 million.

This Executive Summary is intended to provide an overview of the findings and
recommendations, as well as the processes and methodologies used in developing the
recommendationsn the Master Plan Update f@gkVL in the shoff medium, and longterm.

Background

TheGreaterAsheville region was previously served by a nearby, much smaller airport, just east
of the existing location. In 1957, municipal leadership began making plans for development of
the presentday Asheville Regional Airport, with the current location opemnt961.

When the Study commenced, the Airport supported retap service to 25 destinations and now
supports 27 norstop domestic destinations via six airlines: Allegiant Air, American Airlines, Delta
Air Lines, JetBlue Airways, Sun Country Airlines, and Unit@ateAl

I+ Ffa2 adzZdI2NGa ISYSNIt F@GAFGA2Yy o6D!' 0 | OGAD
FixedBase Operator, Signature Flight Support.

Goals and Objectives

During the development of the Master Plan Update, goals westablishedto assist the

l dzi K2NRG& Ay YSSGAy3a (GKS AYyAGAlLET 202SO00GAQSao
airport users, tenants, employees, and customers saémn efficient welfunctioning facility. The

overall Master Plan Update helps to ensure that the airfield compliessaitity standards, that

the runway and taxiway systems meet the letegm needs of users, that roadway accgeisaffic

flow, and parking accommodations adequately serve users, the GA area and support facilities can
accommodate future demand, and that the terminal building is functional, safe, secure, and
aesthetically pleasing. It was also important to the Authority that thalg@nd objectives be
sustainable, economical, environmentally friendly, and financially feasible.

The following actions were completed with respect to meeting the goals of the Master Plan
Update:

»~ An inventory of the esting and under constructiophysical conditions and operational
characteristics of the Airport and its surrounding area was developed to give the GARAA

Executive Summary
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services offered (i.e., nestop service routes, concessions, etc.).
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market area were evaluated, followed by the productionaativity demand forecasts
through 2041.

" Using the preferred aviation activity forecasts, the airport facility needs were determined,
which then formed the basis of the development concepts.

2~ An environmental overview was conducted to draw attention to environmental issues
that may arise and that may require additional analysis. The area surrounding the Airport
was also evaluated to identify if the uses of the properties are compatible with the
operations at AVL.

»- The short, mid-, and longterm recommendations were developed for each component
of the Airport.

7~ The Airport Capital Improvement Program (AGIR) Financial Plan were developed for
the recommendationsncluded in theMaster Plan Update

Master Plaming Process

Themaster plarprocess, methods, and ultimate products are consistent with guidance contained

in FAA Advisory Circular (AC) 150/58B)Airport Master PlansEfforts were made throughout

the process to share information, engage, and collaborate with stakeholders, which included the
airport sponsor(GARAA)airlines, tenants, users and travelers, local businesses, residents,
resource agencies, elected and appointed officials, and the general public.

Figure EL ¢ Master Planning Public and Stakeholder Involvement Program

Aerial Survey & Mapping

Development Implementation
Concepts Plan

Preferred Final
Development Financial Plan Documents &
Strategy Plan Adoption

Study
Design

Facility Land Use
Requirements Planning

Inventory Forecasts

Environmental

Overview ALP Set

Community and Stakeholder Engagement

Source: CHA.
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Forecasts of Aviation Activity
A key part of the Master Plan Update was forecasting aviation activity. Timing of demand can

vary; therefore, Planning Activity Levels (PALS), rather than calendar years, were established to
identify significant demand thresholds for facility enhancemerdjgcts. The PALs used for this
Study correspond with the Base Year of 2021 and the planning horizon years 2026 (PAL 1), 2031
(PAL 2), 2036 (PAL 3), 2041 (PAL 4). To further provide a range of potential activity levels in

addition to the preferred forecastPALs 5 and Pal 6 were established to provide alternate (i.e.,

higher) passenger and commercial operations activity levels, which further served as the basis

for future facility planningshould potential air service developments occur (i.e., a eetvant
aSNIBAOS

FANI AySs
projections.

The two key components of the aviation demand forecasts are projected passenger
enplanements and aircraft operations. Enplanements refer to the number of passengers
boarding a departing aircraft. In 2021, AVL had 716,015 enplaned passengers, whichasst forec

G2 ySg YINJSGasxs SGdOdu

2 NJ

to grow to approximately 1.4 million by PAL 4 and to approximately 1.8 million by B&L0S.
the end of 2023, AVL has been exceeding the enplanements fore€gésations are the
number of arriving and departing flights. AVL had 20,328 airline dipesain 2021 which is
expected to increase to 33,360 operations by PAL 4 and 42,220 by PAL 6. Together, commercial,

general aviation, and military activities at AVL totaled nearly 75,740 operations in 2021, which

are expected to growth to about 98,000RAL 4 and 106,850 operations in PAL 6.

Figure E3 ¢ Enplanements Forecasts

2,000,000

1,800,000

1,600,000

1,400,000

1,200,000

1,000,000
800,000 716,015

600,000

400,000

200,000

0
Base

1,841,354
1,649,002
1,455,279
1,300,499
1,162,182
1,038,576 I
PAL 1 PAL 2 PAL 3 PAL 4 PAL 5 PAL 6

Source: FAA 2021 TAF, Woods & Poole Economics, GARAA, CHA, 2022.
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Figure E4 ¢ Operations Forecasts
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Source: FAA 2021 TAF, FAA OPSNET, Bureau of Transportation Statistics, Woods & Poole BrpodniMiester
Record (Form 5010BARAA, CHA, 2022.

Facility Requirements and Airport Development Concepts

Projected increases in enplanements and aircraft operations also increase the demand on
facilities and infrastructureDuring the Master Plan Update, evaluations were conducteuketp
Syadz2NB GKI G passengerderminal geRefalSdvigian, andupport faciliiescan
adequately accommodate existing and anticipated activity levels. Based on these evaluations,
numerous development concepts were created and reviewed for the various components of the
Airport. The concepts deemed most reasonable to support the -teng operational
sustainability of the Airport formul& the Recommended Development Plan.

Runway Length

While no deficiencies in runway design standards were identified, the potential need for a future
runway extensiorof approximately 1,000 fearasrecommended to achieve a runway length of
9,0 feet, thus supporting further stage lengths on hot days and/or with 90%+ paylfatie
Critical Aircraft Propety acquisition maye needed for land use compatibility within the future
limits of the Runway 1unway protection zoneRPX

Taxiways

While no deficiencies in taxiway design standards were identified, potential future development
recommendations includa Taxiway B extensidon the Runway 17 end and new bypass taxiways.
Therecommended extension witreate a fullength parallel taxiwapn the west side of Runway
17-35to support development in that area of the Airpiofhe bypass taxiways arecommended

to increase airfield capacity and better accommodate future demand.

Executive Summary iv
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General Aviation Hangars & Helipads

The projection for additional hangar space to accommodate future aircraft demand is
approximately 120,000 square fee{82000 SF for based aircraft +8®00 SF for transient
aircraft), by PAL 4.Ashangars are developed, this may result in a losgprbn andtie-down
parking.Future recommendations for proposed development in the GA area inaddéional
hangars in both the existing developed area, and expansion to the north, with capability for over
200,000 SF of new hangar spathis expansion would be capable of accommodating up to two
30,000 SF hangars and two 40,000 SF hangars. This expansion will further require reconfiguration
of the existing taxilanes and construction of a new taxiaag apron New perimeter fencing

and a roadway woultle neededto provide access.

Development in the Northwest Area is also recommended, which could support future GA and
FBO development. This would provide GA facilities and access to the west side of the airfield
rather than activity being restricted to the east side of éuefield. There are approximately 15
acres in the southwest area, which could support potential corporat®@dy cargo operaons.

Aviation Fueling Facilities

In the Base Year, a need for additional steragewas identified with recommended expansion

to the north of the existing aviation fuel tanks. Current plans include installation of two 40,000
gallon JetA fuel tanks, which will double existing fuel capacity (i.e., increasing capacity from
80,000 gallons to 160,000 gallons) in dteort-term. It is further recommended that additional
tanks be installed in each planning phasaasded.

Airport Rescue and Fire RightingRFIF Station

To enable future expansion of the passenger terminal facilities, it is recommended that the ARFF
facilities and functions be relocated west of Taxiwagdgacent tahe newAirport Traffic Control
Tower ATCY.

Maintenance Facilities & Equipment Storage

It is recommended that thenaintenance facilities and equipment storageretocatedto a new
locationinside the airport security fengehus opening the existing area for improvement to the
on-airport roadways parking,and future nonraeronautical development with the potential for
revenue through land and/or facility leases. The raw-acre maintenance facilityite would be
accommodated omirport property atthe north end of the afield.

Passenger Terminal Complex

As the Terminal Modernization Project nears completion, futiegpansion of theterminal
complexwill still be necessary to support the fagirowing passenger activity level need to be
examined. The development of terminal complex concepts, and subsequent evaluations include
an ultimate two-level terminal complex to support the maximum potential enplanement levels
for PAL 6 and beyondA longterm phase expansion is recommended for additional gates,
concourse, tickenhg, baggage claim, concessions, curbside, parkicg,

Executive Summary v
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Environmental Overview& Compatible Land Use

During the Master Plan Update, environmental resources capable of affecting future
development of the Airport were identified, as well as the environmental issues requiring
additional environmental analysis prior to implementing future projects. Envirortadempact
categories evaluated included the following:

=~ Compatible Land Use and Zoning = Historical, Architectural, Archaeological,

> Airport Noise and Cultural Resources

=~ Social and Economic Environment > Biological Resources
» Air Quality

»~ Water Quality

» Wetlands and Watercourses
»~ Floodplains

3 Hazardous Materials »~ Prime and Unique Farmlands

Once project details are available, if appropriate under the National Environmental Policy Act,
Categorical Exclusions or Environmental Assessments will be prepared in accordance with FAA
guidance. Based on past studies and types of projects recommendbe iMaster Plan, it is
anticipated that impacts can be successfully mitigated, thus allowing implementation of the
recommended plan.

Financial Plan

All airports receiving federal Airport Improvement Program (AIP) funding are required to
maintain a current Capital Improvement Program (CIP) with the FAA. The purpose of the CIP is to
prioritize projects to properly accommodate the forecasted aviation ded) setting a
timeframe in which projects should be accomplished.

The CIP is funded through federal, state, and local entities. Federal funds are provided through
entitlement grants, which are distributed by a formula based on the number of enplanements by
individual airports, and through discretionary grants. In recgears, additional funding has
become available via the Bipartisan Infrastructure Law (BIL), providing funds for infrastructure
and terminal development at airports.

State grants ar@rovided bythe North Carolina Department of Transportation (NCDOT) Division
of Aviation through the State Airport Aid Program.

The Authority may also choose to seek putate thirdparty investmenfor revenue genertéing
facilities (e.g., parking and fuel facilities) tt@e not ordinarily eligible for federal funding

Theremaining costs of the ACHPe funded bycustomer facility chargéCFC) revense General
Airport Revenue Bongand(i KS | dzi K2 NA & Q& & dzN1lJ dza ¥FdzyR
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TableE1 ¢ Capital Improvement Plan Costs by Planning Activity LéireD00s)

» O Ola
Proje C
ea eme D etlona A ale AW erie diNg
O A A= Pa A

Bonao 0 0 e
20242026 | $378,715 $8,824 $0| $13,753| $20,000| $16,000| $16,778| $19,000| $2,232| $189,009 $0| $93,119| $378,715
20272031 | $177,782]  $26,126 $11,331 $0 $0| $3,309 $0 | $41,916 $0| $89,620 $0| $5,480| $177,782
20322036 | $142,310]  $18,827 $98,491 $0 $0 $0 $0 | $12,500 $0 $6,392 $0| $6,100| $142,310
20372041 | $637,789]  $29,442 $88,394 $0 $0 $0 $0 | $1,000 $0 $0 | $293,173| $225,779] $637,789
$2,232  $285,021 $293,173 $330,478 $1,336,595

$83,219

$198,216

$13,753

$20,000

$19,309

$16,778|

$74,416

Total ACIP| $1,336,595
SourceDKMG Consulting, LLC, 2024

October2024
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1 INTRODUCTION

The Greater Asheville Regional Airport Authorit D! w! WQ K8 NJ dzi K2 NR (& QU
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operational characteristics of the airfield, terminal facility, support facilities, ground access, and
land development considerationd'he Study then ideni#d and considegd alternativesfor the

best use ofspace and logical guidance for the continued improvements necessary to
accommodate projected aviation activity in a logical and financially feasible manner throughout

the 20-year planning period.

This introductory chapter provides a description of the project and a background overview of the
Airport and its facilities. Additional information about the Airpartd the Studyan be found on

iKS

1.1 PROJECT DESCRIPTION

I A N1LJ2 .Nhenebsite Slédd@sh dessination and flight information, airport maps,
driving directions, ground transportatioand parking information.

An airport master plan is a comprehensive study that is conducted via a systematic process that

St dz 6§Sa

SEAadGAY3 FTLOAfAGE

YR YIFN] SO O2yRA

formulates short, medium, and longterm development plansa meet future aviation demand.

The process, methods and ultimate products are guided by Federal Aviation Administration (FAA)
Advisory Circular (AC) 150/5088, Airport Master PlansConsistent with this guidance, the
process followed for preparing th&\. Master Plan Update is outlined Figurel-1.

Figurel-1 ¢ Master Planning Process

Aerial Survey & Mapping

Study
Design

Facility

Forecasts .
Requirements

Inventory

Development
Concepts

Land Use
Planning

Environmental

Overview

Community and Stakeholder Engagement

Preferred
Development
Strategy

Approximate 18-month process — 5

Implementation
Plan

Financial Plan

Final
Documents &
Plan Adoption

ALP Set

Source: CHA.

1.1.1 Purpose and Objectives

The purpose of thiSudy was to provide longerm guidance for continued airport improvements
necessary to satisfy projected aviation demand in a logical farahcially feasiblemanner.

Introduction  1-1



> 2
.&.%'L‘q{.!!!ﬁ// AIRPORT MASTER PLAN UPDATE

Consistent with this purpose, the Authority indicated the goals and objectives &iutthgto include,
at a minimum, the following:

7 Airfield safety and standards, such as Runway Safety Areas (RSAs), Runway Protection
Zones (RPZs), etc.

»~ Longterm passenger terminal facility needs
D~ Surface access/parking considerations

7~ Development of General Aviation (GA) and support facildied evaluation of existing
infrastructure

7 Land use/economic development issues, such as infrastructure, access, and best use of
surplus lands for aeronautical and nasronautical development

»~ Environmental considerations, including air quality, storm water management, and
sustainability

»~ Financial viability of recommended actions

In addition to addressing these objectives, tBigdy also fulfilsthe broad master planning goals
set forth by the FAA iAC 150/507@BAirport Master PlansThese goals are:

»~ Document issues that the proposed development will address.

»- Justify the proposed development through the technical, econcanid environmental
investigation of concepts and alternatives.

2~ Provide an effective graphic presentation of the development of the Airport and
anticipated land uses in the vicinity of the Airport.

"~ Establish a realistic schedule for the implementation of the development proposed in the
study, particularly the shotterm capital improvement program.

»~ Propose an achievable financial plan to support the implementation schedule.

»~ Provide sufficient project definition and detail for subsequent environmental evaluations
that may be required before the project is approved.

7~ Present a plan that adequately addresses the issues and satisfies local, state, and federal
regulations.

»~ Document policies and future aeronautical demand to support municipal or local
deliberations on spending, debt, land use controls, and other policies necessary to
preserve the integrity of the Airport and its surroundings.

7~ Set the stage and establish the framework for a continuing planning process. Such a
process should monitor key conditions and permit changes in plan recommendations as
required.

Introduction  1-2
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1.1.2 Public andStakeholder Involvement Program

Public and stakeholder involvemeistan integral part of any significant airport planning study,
as it encourages informatiorsharing and collaboration among the community and airport
stakeholders that hold a collective interest in the outcome of the St&dy.the purpose of this
Sudy, stakeholders includkthe airport sponsor, airlinesgeneral aviation representatives,
tenants, users and travelers, local businessasitary interests,residents, resource agencies,
local jurisdiction planning represeatives and the general public. A variety of forums, such as
committees, public information meetings/workshops, and public awareness campaigns,
necessary to mitigate setbacks that may arise from having a large, diverse stakeholder group.

For this Study, @&lanning Advisory Committe@AQ was established. Thd®ACconsised of
technical level representatives tife Authority, airlinesairport tenants, general aviation users,
the FAA, theNorth CarolindDepartment of AviationDivision of Aviatio(NCDOY, and other key
agencies and interest groupdn addition, the PAQncluded representation from local
municipalities, regional planning agencies, economic development organizagiod$and use

and transportation planning groupsThe PACwas asked to provideguidance and advicen
technicaland localissues and will also review working papers at various milestones throughout
the course of the project to ensure that all relevarguss were adequately addresséte PAC
was also asked to provide broad input and insight on nA@chnical issues affecting the
community.

Tablel-1 ¢ Project Meetings & Workshops

Meeting \ Date
Project Kickoff Meeting 9/16/2021
PAC Meeting #1 (Introduction and InventafyFacilities & Existing Conditigny 11/17/2021
PAC Meeting #2 (Forecagif Aviation Deman@verview 06/29/2022
Project Meeting (Master Plan Review) 12/16/2022
PAC Meeting #3@cility Requirements Overview) 07/31/2023
Project Meeting Development Concepts Workshop) 08/01/2023
Board Briefing #1 (Briefing on Alternative Development Options) 10/13/2023
Public Meeting #1 (Public Information Meeting) 10/26/2023
PAC Meeting #4 (Airport Development Concepts) 02/06/2024
BoardBriefing #2 (Briefing on Recommended Development Plan) 04/12/2024

PAQmeetings, as well as project meetings (as necessawfe held throughout the duration of

the program as part of a coordinated series of meetings at key decision points i#uthe
process. In addition to theAGmeetingsand project meetings, briefings for the Airport Authority
Board andpublic meetingavere held. The Airport AuthorityBoard briefingsvere scheduled, as
needed, and coved topics of special concern or interest to the Authority. The purpose of the
public meetings and workshopgasto provide opportunities for the Authority to engage the
public inpurposeful conversation about the Airport atttk Master Plan Update. Other briefings
were organized with key agencies, stakeholders, or public officials as ndededrioustopics.

A Master Plan Update website, located on thei N1J&ekditeQwias provided toenable the
public to conveniently access project specific information in a narrative and graphical format
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throughout the Sudeé Cdération. The table abovdists each of the key involvement briefings,
workshops, and meetings carried aliiring the Study process.

1.2 AIRPORT BACKGROUND

Understanding the background of an airport and the region it serves is essential in making
informed decisions pertaining to airperelated improvements. This section discus8&4in the
context of itshistory,location, servicarea, andole in theNational Airspace System (NAS)

1.2.1 History

The greater Asheville region was previously served by a nearby, much smaller, girgptogiast

of the existing location. In 1957, municipal leadership began making plans for development of
the present Asheville Regional Airport. Significant milestones in its history include:

D~ 1961¢ Air service begins at Asheville Regional Airport; presyt Terminal facility and
Air Traffic Control Tower (ATCT) open; Instrument Landing System (ILS) capabilities begin
one year later

» 1979 ¢ The Asheville Regional Airport Authority Board was established under North
Carolina Statutes by Buncombe County and the City of Asheville to maintain, operate,
regulate, and improve the airport while enhancing the economy of the region

»~ 1980¢ Runway increased to present length of 806et; Terminal facility undergoes first
major expansion to baggage claim and gate areas

D~ 1992¢ Terminal facility again significantly expanded, increasing ticketing, baggage claim,
holdroom/gate space, and administrative space; New loop road developed to improve
access from Airport Road

»- 2003¢ Terminal facility again expands holdroom/gate areas

»~ 2006¢ Terminal apron andhaintenance/support facilities expanded

7~ 2008¢ Consolidated rental car service/QTA facility developed

"~ 2010¢ Fourth major expansion/renovation to Terminal facility completed

7~ 2012 ¢ The North Carolina legislature voted to change the structure of the board to a
state-sanctioned independent Airport Authority with more regional representation and
governance. The Greater Asheville Regional Airport Authority (GARAA) is now the
govening body for the Airport and is comprised of seven members

D~ 2017¢ Parking garage and rental car pigi/return facility developed

%~ 2018¢ Terminal Building Assessment Study concluded that existing and forecast growth
would best be served by a new Terminal facility, built around the existing apron, parking,
and curbside.

D~ 2020¢ Planning and design commences for a new terminal and ATCT

Introduction 14
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»- 2021¢ Airfield improvement program completed, reconstructing runway and taxiways

1.2.2 Location and Service Area

Asheville Regional Airpadthe primary gateway for Western North Carolin&s shown ifHgure

1-2 and Figure 1-3, the Airport isapproximatelyl5 milessouth of downtownAshevilleand 12

miles north of downtown Hendersonvillégcateddirectly off of Interstate 26. As theprimary

commercial service airpoih the regiorE (G KS 1| A NL1LJ2 NIi Qa & SAdA8willéasd I NB |
into all partsof WesternNorth Carolinaandportions ofnorthern South CarolinaAVvIQ & f 2 OF G A 2y
regarding timé and distance in nautical miles (niv) comparison to other major airporia the

regionis as follows:

»~ Charlotte Douglas International Airport (CICT30 nm; thour,40minute drive; east of
AVL

2~ GreenvilleSpartanburg International Airport (GSP40 nm; thour drive; south oAVL
»~ McGhee Tyson Airport (TYS)5 nm; 2hour drive; west of AVL
7 Tri-Cities Airport (TRE 65 nm; 1 %hour drive; north of AVL

The Airport is located within thashevilleNC Metropolitan Statistical Area (MSA)e MSAwith
a population ofapproximately420,000 per the latest census dateonsists of the following
counties:

»~ Buncombe »~ Madison

»~ Haywood »~ Transylvania
7~ Henderson

1.2.3 Airport Role

In addition to connectingNVestern North Carolinao the global transportation network, the
I'ANLIR NI LXlFea || aA3IyAFAOFLYyd NRES Ay GKS yIlF A2
Airports Systera(NPIAS)dentifies existing and proposed airports that are important to national

air transportation and provides a forwatdoking estimate of the type and cost of Airport
Improvement Program (AlRJigible development needed to meet the needs of civil aviation.
Airports included in the NPIAS are comsell significant to national air transportation and are

St A3TA06fS (2 NBOSAGPS INryla dzyRSNJI GKS C! ! Qa ! A
¢KS btL!{ FdzZNIHIKSNI OFGS32NAT Sa (GKS ylLriAzyQa |
guantity of passengers enplaned. In the222025 NPIASAVLis classified as a smdillib primary
commercial service airport. Small hubs are defined as airports that enplane 0.05 percent to 0.25
percent of total U.S. passenger enplanements. The 72 small hub airports account for nine percent

of all U.S. enplanement3able1-2 outlines the specifics of each NPIAS category and provides
examples of each type in the region.

! Drive times may bampactedduring certain times of the day due to traffic congestion and/or construction activity
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Table1-2 ¢ NPIAS Airport Classifications

. P Hub Type: 3
Airport Classifications % of Annual Passenger Boardings Example Airport
Commercial . Large Hub . . |
Service Primary: 1% or more Charlotte Douglas International Airport (CL
Publicly owned Medium Huh . . .
airports that Havemore than At least .25%, but lesan 1% RaleighDurham International Airport (RDU)
haveat least fe. s Small Hub g 3 ;
2500 passenger At least .05%. but less than 25% Asheville Regional Airport (AVL)
= boardings each : L :
passenger Non-hub Primary . . .
boardings year More than 10.000. but less than .05 Coastal Carolina Regional Airport (EWN)
each calendar
ear and
yreceive Non-primary Commercial Service
el Non-primary At least 2,500, and no more than McKellarSipes Regional Airport (MKL)
passenger 110,210
service
Non-primary (Except Commercia Reliever CharlotteMonroe Executive Airport (EQY)
Servicg General Aviation Jackson County Airport (24A)

Source: FAA 20-2025 NPIAS ReparCHA, 2022
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Figurel-3 ¢ Vicinity Map
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Source: CHA, 2022.

1.3 AIRPORGOVERNANCE

TheGARAAs a political subdivision of thetateof North Carolinaand is arindependentairport
authority. The Authority is governed bysevenrmemberBoard of Commissioners consisting of
representation from the Asheville City Council, Buncombe County Commission, Henderson

County Commission, and one regionalarge appointment by the six board members
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1.4 MAJOR AIRPORT TENANTS

The Airport hosts a variety of aviation and rRawiation tenants that provide services to the
traveling public and aviation community. The major tenants include the airlgeseral aviation
businesses FBAGA users federal government (FAA/TSAjpncessionairesand rental car
companies as well as the DreamCatcher Hotel and the Broadmoor Golf Links.

1.4.1 Passenger Airlines

According to the FAAn 2021, AVLwasranked as thelO7" busiestairport in the United States

in passenger arrivals and departuyeservingl.6 million total passengers annual2019, pre
COVID)Fiveairlines currently provide scheduled passenger seraitke Airport Between these
airlines,AVLoffers daily, norstop service to 2 domestic destinations, as depicted Tiable1-1
andFigurel-4, Domestic service is primarily to key markets and hubs in the Northeast, Midwest,
and Southas well as leisure markets in Florida.

In 2022 the commercial passenger service airliopgratingat AVLare:

Allegiant Air(Allegiant) alleglant

American AirlinegAmerican) AmericanAirlines ‘\,
Delta Air LinegDelta) A DELTA
JetBlue Airways (JetBl@e) JetBlue

Sun Country AirlingSun Country) §: suncountry

United AirlinegUnited) UNITED §{

2 JetBlue Airways is scheduled to inaugurate service in June of 2022.

Introduction  1-8
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Figurel-4 ¢ Air Service Destinations

Allegiant Air
American Airlines
Delta Air Lines
JetBlue Airways
Sun Country Airways EYW
United Airlines

Delta Air Lines scheduled to begin service to MSP on April 16, 2022; JetBlue Airways scheduled to inaugurate sermice to BOS i
June of 2022.
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Tablel-3 ¢ CurrentNon-Stop Air Service Destinations

Airlines Destinations
AustinBergstrom (AUS)* Baltimoit@ashington (BWI), Boston Logan (BOS)*, Chitéidway
(MDW)*, Denver (DEN), Destin/Fort Walton Beach (VPS), Fort Laudelalbieood (FLL), Houste
Allegiant Hobby (HOU)* Key West (EYW), Las BgaBarran (LAS), Minneapolis/$aul (MSP), Newar
Liberty (EWR), Orlando/Sanford (SFB), Punta Gorda (PGD), St. Petersburg/Clearwats
Sarasota/Bradenton (SRQ), Palm Beach (PBI)
Charlotte Douglas (CLT), Chicig®@ !  NE ohw50F 3 51 ff | ak CaoNdidig
(LGA)*, Philadelphia (PHL)*, Washingi®®agan (DCA)*

Delta Atlanta HartsfieldJackson (ATL), New Ydr&Guardia (LGA)*

S{INeGIIiig Minneapolis/St. Paul (MSP)

United Chicageh Q1  NB 6hw503 bSéINJ] [AO0SNI& 0692 wOF
*indicates seasonal service
Source: GARAA, 2022.

American

In addition to the air service and destinations noted above, JetBlue Airways will be starting service
to Boston LogaiBOS) in June of 2022, and Delta will begin seasonal service to Minneapolis/St.

Paul (MSP) on April 16, 2022.

1.4.2 Rental Car Companies

As of December 202 Eight rental cacompaniegrovide services aAVL Eachon-site company
hasgrouped countersccordingly, in théaggage claim areaedicated ready parkirgnd return

parkingin the parking garagewith Quick Turn Around (QTA) services and vehicle maintenance

located in a consolidated area south of the terminal and parking areas along Rental Car Drive

The rental cacompaniesoperatingat AVLare:

Avis AVIS

Budget W4Budget
Dollar Rent a Car dollar;
Enterprise Fenterprise
Hertz
National National
Thrifty f,’,-,",",'-,'

Introduction  1-10



> 2
f@ﬁ'!!ﬁ/l AIRPORT MASTER PLAN UPDATE

1.4.3 Concessionaires

Concessionaires at an airport provide travelgrshe sterile and

non-sterile/non-secured areasas well as meeters/greetens the Pafadies (_agafdéfe
i i it TRAVEL RETAIL

non-sterile area,with amenities such as restaurants food

vendors, newsstandgnd gift shops.All concessions at AVL are

operated by Paradies Lagardere.

1.4.4 Department of Homeland Security

The Department of Homeland Security provid@gLwith services from the
Transportation Security AdministrationT$A) Airports and Airlines are 0“/‘”’\5\ N
required to meet security regulations established in TitleC4fdle of Federal 51"
RegulationgCFRPart 1542 Airport Securityand Title 49 CFR Part 15Qyil = s
Aviation Security: General Rulés set forth in Title 49 CFR Part 1540.5, t ”7( %
GaiSNRES FNBFéE NBFSNR (2 GKS vz NS NROGAD:
concourses) and cannot be accessed by the publizadged personnel until being processed
GKNRdzZZK aSOdzNAG& YSIFadaNBa aLISOATASR AY nog / Cw
concourse that are accessible only to badged personnel (proximity of baggage makeup and

' ANONF FO LsteNgnanyda BOdzNdb 2yWEF a¢ R2 y20 KIF @S NS 3Id
are accessible to the general public.

1.4.5 FixedBase Operator (FBO)

Signature Flight Suppors the fullservice FB@roviding aviation &

services and amenities to the airlingSA usersand pilots operating ﬂj%}g,
outof AVI® { A3yl GdzNB Cf A3IKG { dzLJLJ? ciient supprortd 2 NI RQ2

distribution network for business aviation services. A summary _. ABBAAvigtion compeny
the services offered by Signature includes aircraft fuelibgicing ground
handling, hangar storage, and {ilwwn areas, as well as a business cent
conference roomswith conference call capabilitiescrew transportation
services andapabilities, and crew rooms and rest arelawsaddition to Signature

Airline Transport Pilot trainingBelle Aircraft Maintenance provides annus
inspections, aircraft maintenance and repair, and aircraft detailing services.
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2 INVENTORY HXISTINGACILITIES ANLIDNDITIONS

The initial step in the master planning processs to develop an inventory of the existing physical
conditions and operational characteristics of the Airport and its surroundings. The information

presented in thisChapter A & F2N) SO fdzr GAy3

GKS o

I aAa

requirements. The following elements are detailed in @spter:
7 Airfield

(0]

O O O 0O o0 O

Airport Design Criteria
Runway System

Taxiway System

Aircraft Parking Aprons
Airfield Markings

Airfield Signage

Airside Pavement Condition

Navigational Aids (NAVAIDs) and

Instrument Procedures

(0]

(0]
(0]

Types of Instrument Approach
Procedures and Instrument
Approach NAVAIDs
Standardnstrument Departures
Airfield Lighting

»~ Terminal Facility

(0]
(0]

O O O 0 O°

o

The existing facilities, as well@sk S

2-1.

Terminal Facility Layout

»~ Automobile Access and Parking

o
o

(@)

O O O O

o
o

Passenger Parking

Rental Car QTA & Parking
Consolidated Rental Car Service
Facility

Employee Parking

Ground Transportation

Vehicular Circulation

Signage and Wayfinding

Supprt Facilities

Airport Perimeter Fence

Airport Equipment Storage and

Maintenance

Air Traffic Control Tower (ATCT)

Aircraft Rescue and Firefighting
(ARFF)

Aircraft Fueling

Snow and Ice Control

General Aviation (GA) Facilities
and Activities

2~ AirspaceEnvironment

7~ Meteorological Conditions

Terminal Building Functional 0
Areas 0
Airline Ticketing Lobby 0
Checked Baggage Screening

Passenger Security Screening

Airline Gates and Holdrooms

Terminal Concessions  and 0
Amenities 0

Baggage Claim
Rental Car Counters

' A NLJ2 NI Q&

Local Climate
Wind Coverage

3 Sy &idepicted irFeg@relzi
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2.1 AIRFIELD

¢ KS | Aakside addiadfi@ld facilities generally include the facilities located within the airport
perimeter fence that are most closely associated with the movement and operation of aircraft,
such as taing, takeoff, landing, and parkingdditionalelements related to airfield activity and
infrastructure include the runway and taxiway systems, aircraft parking aprons and hangars, and
airfield pavement,markings, signagdighting,andNAVAIDs

2.1.1 Airport Design Criteria

The FAA usesclassification system, known as the Airport Reference Code (ARSIgnify the
FANLI2 NI Qa KAIKSad wdzygle 5S8Sairday / 2RS o6ws5/ 03
built. RDC consists of three components: aircegfproachspeed(AAC) airplane design group
(ADGY)elatingto either the aircraft wingspan or tail height (whichever is more restrictive), and
visibility minimums. ARC is determined by taking the highest RDC minus the visibility component.
It affects runway and taxiway miensions, separation standards, pavement marking standards,
and other safetystandards Furthermore, it is used for planning and design only and does not
limit the aircraft that may be able to operate safelithe airport. The relationship betweehe

ARC and design standards is further described in FAA AC 15a/380Airport DesignTypical
aircraft types operating at AVL are shownTiable2-1, while the characteristics othe RDGre

shown inTable2-2.

Table2-1 ¢ Typical Aircraft Types Operating at AVL

Airliner
Narrowbody

Airbus A320

4
‘Wﬁ'sw/;

Group C-1ll — 140 to 170 passengers

Group B-1l Group A-1
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Asnoted,thd w/ A& o6FaSR 2y Fy FFANDONI FGQa | LILINRF OK &
is most restrictive. The most demanding aircraft is commonly referred to as the critical, or design,
aircraft and must account for a minimum of 500 annitalerant operations. An itinerant

operation is the takeoff or landing of an aircraft going from one airport to angtaeteast 20

miles from each otherThe ARC consists of a letter designating the aircraft approach category

and a Roman numeral designatitige Airplane Design Group (ADG).

Approach categories A and B include small pistmgine aircraft and corporate jets with
approach speeds of less than 121 knots, while categories C, D, and E include larger aircraft with
approach speeds of 121 knots or greater (those typically associated with eanainor military

use).

Similarly, design groups | andylpicallyinclude small pistofengine aircraft and light to midsize
corporate jets, as well as singknd twinengine turboprop aircraft. Desiggroups IlI, 1V, and V
include larger corporate jets and the majority of the commercial jet fleet, as well as numerous
military aircraft. Design group VI includes very large jets such as the Airbus A380 and the military
G5 transport aircratft.

While the 737800 is currently the most demanding aircraft with over 500 itinerant operations,
the runway has been designed to ARG/Gtandards, with the critical aircraft established as the
Boeing 757200.The existing and future AR(Ze analyzed in greater detail @hapter 4 Facility
Requirements

Table2-2 ¢ Airport Reference Code

\ Approach Categories

Approach Category

Airspeed (Knots)

Example Aircraft

A <91 BeechcrafE33Bonanza, Cessna 15
B PmM XK MHM CR:200, ER135/140/145
C MHM XX MNOM B73%#700W, MD88
D MnM X MCC A300, B757
E 166+ B-52H, B2 Spirit
Airplane Design Group
Design Group Tail Height (feet) | Wingspan (feet) Example Aircraft
I <20 <49 BeechcrafE33 Bonanza, Cessna 1
Il 20-<30 ndg X T CRJ700, ER145
1 30-<45 T X ™ A319, CRI00
v 45<60 MMYy XK Boeing 757, MD 11
\% 60-<66 MT M X A300, B757
Vi 66-<80 HMN K B-52H, B2 Spirit

Source: FAA AC 150/5308 Airport DesignCHA, 2021.

2.1.2 Runway System

The existing airfield configuration AlLconsistf a single runwayidentified as Runway7/ 35,

oriented in a north/south directionThis runway is newly reconstructed, opening in December
HaHunY NBLIX FOAYy3 GKS ! ANLIZ2 NI QA 2 NA 3BA)Mabke2-3NHzy ¢ | &
presents the characteristics tife runway:.

Inventory of Existing Facilities and Conditions 2-4



mﬁi!!”ﬁ AIRPORT MASTER PLAN UPDATE

> 2

The runway, situated west of the terminal building, is 150 feet wide and has a length af 8,00
feet, with no displacements It is constructed of asphalt, has a grooved stefand is

supplemented by5-foot wide, paved shoulders along tleatire length TheNHdzy ¢ I €-Q a

f 2R

bearing capacity is 120,000 pounds singleeel; 219,000 pounds duatheel;and404,000
pounds dual tandenanding gear

Table2-3 ¢ Existing Runway Specifications

RunwaylLength (feet) 8,02
Displaced Threshold (feet) N/A
Width (feet) 150

Runway End Elevation (feet above MSI

Runway 172,164
Runway 352,117

Pavement Type Asphalt /Grooved
. . 404,000 Ibs.

MaximumPavement Load Bearing (Dual Tandem)
Effective Runway Gradient 0.67%
Aircraft Approach Category C
Airplane Design Group v
Runway Markings PIR

HIRL

Runway and Approach Lighting

Runwayl7: PAP4, MALSR
Runway35: PAP4, MALSR

Navigational Aids

ILS/DME, RNAV (GPS)

Runway Design Code

Glv

Sources: AirNav.cofrAAForm5010-1, Airport Master RecoriNovember 2021CHA, 2021.

DME¢ Distance Measuring Equipment
GP& Global Positioning System
HIRLg High Intensity Runway Lights
ILS¢ Instrument Landing System

MALSR, Medium-intensity Approach Lighting System wiRunway Alignment Indicator
PAP# ¢ FourBox Precision Approach Path Indicator

RNAV, Area Navigation

2.1.3 Taxiway System

Ly

A NLJ2 NI Qa

QFrEAGL &

aeaidsSy O2yySoia

0§KS NXzy gl

other facilities. AVL has parallel taxiways on both sides or the runway, and 19 stub or connector
taxiways, for a total of 21 operative and designated taxisvaijhe Afield does notprovide
taxiway holding bag for runway approach endbut both ends are equipped with fpass
taxiways While individual Taxiway Design Groups vary, the overall TDG for the Airport was
classified as TD& in the August 2016 runwayedign report; additionally, while the FAA
approved TDG and ADG vary by taxiway, much of the infrastructure has been designed to
accommodate up to ADG Vable 2-4 provides the characteristics and specifications of each
taxiway.Figure2-2 displays the existing taxiway system/afL.
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Table2-4 ¢ Existing Taxiway Specifications

Airplane Design| Taxiway Design Taxiway

Group (ADG) | Group (TDG) | Shoulder
(feet)

. o Width
Taxiway Description

(feet)

A Parallel to east side of RW-BB, providing access to aprons, 75 \% 5 25
B Parallel to west side of RW -Bb 75 \% 5 12.5

C,D Connects Terminal Apron to TW A 75+ \% 5 0

E Connects South FBO Apron to TW A 35 v 2 0

F Connects South FBO Apron to TW A 50 \% 4 0

G Connects Middle FBO Apronto TW A 35 1 2 0

H Connects Middle FBO Apron to TW A 35 Il 2 0

J Connects Middle FBO Apronto TW A 35 1 2 0

K Connects North FBO Apron to TW A 35 Il 2 0

Al, A2 Connectors for TW A at RW 35 End 75 \ 5 25

A3, A5 High'Speed Exit Taxiway Connectors to TW A 75 \Y 5 25

A4, A6 Connectors to TW A 75 \% 5 25

A7, A8 Connectors for TW A at RW 17 End 75 \ 5 25

B1, B3, B5 | Connectorsto TW B 75 \% 5 25

Source: FAA Airport Diagram, AC 150/5368, CHA 2021.

RW¢ Runway
TW¢ Taxiway

. [Intentional Page Break]
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2.1.4 Aircraft Parking Aprons

Airport aprons, also referred to as ramps, proveacefor short-term and longterm aircraft
parkingand deicing operations, @awell asthe loading/unloading of passengers and goods. As
depicted inFigure2-3 and described belowAVL has various aprons for the terminal and general
aviation/hangar areas

Figure2-3 ¢ Aircraft Parking Aprons

AT

Source:AOZl.

Terminal Apron

The terminal apron consists of approximate$5,850 square yardef concrete pavement.

Activities on the terminal apron primarily include passenger airline and belly taagong and

unloading The terminaturrentlyhassevengate positionswith three on the south half and four

along the northern halfAdditionally, the apron is currently being expanded to the south in
F23a20AF0A2Y 6AGK GKS TANLRNIQA 2y32Ay3 ¢SNYA)
approximately 13,500 square yards of additional apron spAcehematic of thecurrent gate

layout is presented ifrigure2-4.
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)

Figure2-4 ¢ Gate Layout

Source: CHAR021.

General Aviation (GA) Use Aprons

AVL maintains three separate aprons for General Aviaismthe North Apron (22,300 square
yards), the Middle Apron (75,870 square yards, with tiedown areas), and the South Apron (40,350
square yards). The North Apron contains the Fixed Base Operator (FBO) facilities for Signature
Flight Support and the GA Terminas well as three corporate hangars. The Middle Apron
contains three IHangars and the two tiedown ramps for transient aircraft. Finally, the South
Apron maintains seven box/corporate hangags®@ A a GKS 20l 0A2y 2F (K¢
Building. The South GA Apron has recently been converted into a Remain Overnight (RON)
aircraft parkingramp that accommodates three large commercial aircraft simultaneously. The
Authority is in the design phase of having this apron area reconstructed to improve the integrity
and strength of the pavement, allowing it to serve as a large aircraft parking awer the long

term period. Additionally, the Aircraft Rescue and Firefighting (ARFF) facility isddutecen

the South GA Apron and the Terminal Apron, with direct access to Taxiway A and the terminal
building.

October2024 Inventory of Existing Facilities and Conditions 2-9
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2.1.5 Airfield Markings

FAA AC150/5340L,Standards for Airport Markinggrovides the standards for surface markings
used on airfield roadways and airfield pavements, such as runways, taxiways, and aprons,
assuming the surfaces are built in accordamath the standard dimensions and layouts in AC
15/5300-13, Airport Desigr(this excludes privately owned apron area®)e most recent version

of this guidance was published in SeptemB@ef3;however, FAA released a draft version of FAA
AC 150/534aLM in March2021, and includes new standards for enhanced taxiway centerline
markings, surfacgpainted hold sign markings and the extension of the runway holding position
markings onto the paved shoulders.

These standards apply to all airports certificated under Title 14 CFR Part 139, which establishes
certification requirements for airports serving scheduled air carrier operatiegmxsmples of
airfield markings are provided ifable2-5, Figure2-5, andTable2-6.

Table2-5 ¢ Runway Markings

Type of Marking \ Purpose of Marking
Numbers and letters are determined from approach direction; labeled according to Corn

Designation Rose. Runway 17 is short for a magnetic bearing of approximately 170 degrees.
Centerline Identifies the center of the runway; Provides alignment guidance during takeoff and lang
Threshold Delineates the beginning of the runway that is available for landing

Aiming Point Serve as a visual aiming point for a landing aircraft, located approximately 1,000 feet frg

landing threshold
Identify the touchdown zone for landing operations and are coded to provide dist
information in 500 feet increments
Runway Edge Markin{ Define the edge of the usable, fdirength surface
SourceFAA AC 150/53408F.

Touchdown Zone

Figure2-5 ¢ Runway Markings

THRESHOLD MARKINGS

NFI RATION A’ AIMING POINT
CONFIGU © / ’DESIGNATION MARKINGS MARKING
F —— — / . - > R \
] 1

/ [——————— = 7 L 1 / \
\ TOUCHDOWN ZONE ]
THRESHOLD SIDE STRIPES MARKING J

S

— =

THRESHOLD MARKINGS
CONFIGURATION 'B’
NUMBER OF STRIPES
RELATED TO RUNWAY
WIDTH - SEE TEXT

SourceFAA AC 150/53408F.
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Type of Marking

Normal Centerline

Table2-6 ¢ Taxiway Markings
Purpose of Marking

Provides a visual cue to permit taxii
along a designated path

'~ Visual Representation of Marking

Enhanced Centerline

Intended to warn the pilot that he/she i
approaching a runway holding positic
marking and should prepare to stg
unless he/she has been cleared onto
across the runway by ATC; Usually
larger, commercial service airports

Identifies runway holding position wher
a pilot stops until being cleared onto ¢

aircraft; Dashed Defines the taxiway
edge from the adjoining pavemer
intended for use by aircraft

155 (rtete e across the runway by ATC; at boundary Il-l-'-|-|-"
ILS Critical Area
Continuous Define the taxiway edgs
from the shoulder or other abutting

EdgeMarkings paved surface not intended for use |

CONTINUOUS DASHED

Shoulder Markings

Identifies paved shoulders (ared
intended to prevent blast and wate
erosion); not intended for use by aircra
(may not be fulistrength pavement)

Runway Holding Position

Indicate where an aircraft is supposed
stop when approaching a runway

Holding Position before Runway

Taxiway Side Runway Side

Taxiway/Taxiway Intersection

Indicate where an aircraft is supposed
stop when approaching intersectin
taxiways

—

Taxiway Holding
Position Marking

SourceFAA AC 150/53408F.
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2.1.6 Airfield Sighage

According to Title 14 CFR Part 139.3d4arking, Signs, and Lightingach certificate holder, such
asAVL must provide and maintain sign systems for air carrier operations on the airport that are
authorized by the Administrator and consist of at least the following:

»~ Signs identifying taxiing routes on the movement area.
»~ Holding position signs.
2~ Instrument Landing System (ILS) critical area signs.

The holding position signs, as well as the ILS critical area signs, must be internally illuminated.
FAAAC 150/5346a18F,Standards for Airport Sign Systeraentains all regulations pertaining to
airfield signage for Part 139 airports, while specifications are contained in AC 15648845
Specifications for Runway and Taxiwgigns A further description of typical airfield signage is
included inTable 2-7. See AC 150/53408F, Glossary of sign types, for additional sign type
descriptions.

Upon visual inspection, lighted airfield signage currently found\WiQa | ANFASE R O2y a

required signage for a Part 139 certificated airport including airfield location signage, mandatory
instruction signage, and runway hold position signage. Additional signage may be required to
accommodate future improvements additions to airfield pavements.

Table2-7 ¢ Airfield Signage

Type of Sign Purpose of Sign Visual Description of Sign
Denote  taxiway/runway intersections, runway/runws
Mandatory intersections, Instrument Landing System (ILS) critical at

Instruction Sign | Precision Obstacle Free Zone (POFZ) boundaries, runway apf i mesptienRee Besierenmns,

areas, CAT lI/lll operations area, military zones, and no entry 2
Identify the taxiway or runway apron upon which the aircraft
located

Identify the boundary of the Runway Safety Af@gSA)/Objec!
Free Zone (OFZ), or ILS critical area for a pilot exiting the runy

Location Sign Yellow Inscription/Black Backgroun

Boundary Sign Black Inscription/Y ellow Backgroun

Black Inscription/Yellow Backgroun
Always Contains an Arrow

Black Inscription/Yellow Backgroun
Always Contains an Arrow

Directional Sign | Indicate directions of other taxiways leading out of an interseci

Destination Sign | Indicate the direction to a remote location

Runway Distance Provide distance remaining information to pilots during take
Remaining Sign | and landingoperations

Indicates the termination of the taxiway, located at the far end
the final intersection

SourceFAA AC 150/53408F.

White Inscription/Black Backgroun

Yellow Crosshatch/Black Backgrou

Taxiway End Sig

2.1.7 RunwayPavement Condition

The loadcarrying capacity of airfield pavement for unrestricted operations is expressed as a
Pavement Classification Number (PCN). According to AC 15e83%bandardized Method of
Reporting Airport Pavement Streng#CN in 1977, the International Civil Aviation Organization
(ICAQ) adopted the Aircraft Classification NumBavement Classification Number (AEEN)
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method. The PCN is a fipart number which includes a numerical PCN value [indicating the load
carrying capacity of a pavement (between 0 and 100)], pavement type (fleiblerigidR),
subgrade category (high, mediumB, lowC, ultralow-D), allowabldire pressure (unlimited/no
pressureW, high/pressure limited to 254 p¥, medium/pressure limited to 181 p¥i and
low/pressure limited to 73psZ), and the method used to determine the PCN (via technical study
T or evaluation based on using aircrafperienceU). The PCN for the runway at AVL is shown in
Table2-8.

Table2-8 ¢ RunwayPavement Condition

Runwa PCN Numerical Pavement Subgrade Strength Allowable Tire
y Classification Value (6100) Type Category Pressure
17-35 | 54 F/B/X/U 54 Flexible Medium Unlimited / No Evaluation
Pressure

SourceGARAA, 2021.
psi: pounds per square inch

2.1.8 Navigational Aids (NAVAIDs) and Instrument Procedures

Pilots utilize a variety of navigational ai(lSAVAIDs)instrument approach procedure8APS)
approach lighting systems (ALS), airfield lighting, and rotating bsa&ynproviding pointo-

point guidance information or position data, NAVAIDs assist pilots to safely and efficiently locate
airports, land aircraft, taxi aircraft, and depart from airports during nearly all meteorological
conditions.Table2-9& dzY YI NA T §$& i K S instrainehtappidaeka proSeliures, by vy 3
runway, and the NAVAIDs required

Table2-9 ¢ Navigational Aids (NAVAIDs) and Airfield Lighting
R a e 0 e Approa
a avigational Aid 0 0
a 0 A 0 pe

17 Precision ILS/DME, GPS | HIRL, PARI, MALSK 200 ft. / %2 mile | ILS or LOC, RNAV (G}
35 Precision ILS/IDME, GPS | HIRL, PARI, MALSK 200 ft. / %2 mile | ILS or LOC, RNAV (G}
Source: FAA Airport Masteeord (Form 5010), Accessed 2021

DMEc Distance Measuring Equipment

GPS£ GlobalPositioning System

HIRLg High Intensity Runway Lights

ILSg Instrument Landing System

MALSR, Medium-Intensity Approach Lighting System wiRunway Alignment Indicator

PAP# ¢ FourBox Precision Approach Path Indicator

RNAW, Area Navigation

2.1.9 Types ofinstrument Approach Procedures (IAPs) alm$trument ApproachNAVAIDs
Basedon current FAA classifications, there are four typemstfrumentapproach categories:

2~ Visual (VX Approaches performed under visual flight rules only, when meteorological
conditions include a cloud ceiling height of 1,000 feet or greater and visibility of 3 miles
or greater.All runways enable Visual Approaches, but AVL does not operate strictly under
this category

Inventory of Existing Facilities and Conditions 2-13



> 2
.&.%'L‘q{.!!!ﬁ// AIRPORT MASTER PLAN UPDATE

»~ Non-Precision Approach (NPA)nstrument approach procedures providing only lateral
guidance with a ceiling minimum of 400 feet above the threshold. These can include VHF
Omnidirectional Range (VOR), ndinectional beacon (NDB), arewmvigation (RNAV),
lateral navigation (LNAV), localizer performance (LP), and localizer (LOC) equipotient
runway endshave a NPA procedure.

2~ Approach Procedure with Vertical Guidance (APVW)strument approach procedures
providing vertical guidance minimums of 250 feet above the threshold and visibility
minimums as low as % mile. These can include an ILS, LNAV/Visual Navigation Aids
(VNAV), Localizer Performance with Vertical Guidance @PAea Navigation (RNAV)
Required Navigation Performance (RNPBoth runway endsmaintain this type of
procedure.

2~ Precision Approach (PA)Instrument approach procedures providing vertical guidance
less than 250 feet above the threshold and visibility minimums lower than % mile. These
can include an ILS, LPV, and Global Navigation Satellite System (GNSS) Landing System
(GLS). This categaapplies toboth runway ends

The precision approaches enable thewest ceiling and visibility for each runwayi.e.,
minimums).Variables that may influence the minimums include obstructions to the approach,
buildings, terrain, etcThe NAVAIDs that make up the grodmaksed equipment required to
perform the approach procedures are divided into two categories: precision angremision

The NAVAIDs supporting traditional grodnalsed precision approaches are collectively called an
Instrument Landing System (ILS). According to FAAr®mb0.16ESiting Criteria for Instrument
Landing Systemshe ILS provides guidance to pilots of properly equipped aircraft to assist them
in landing safely undethe lowest conditions of reduced ceilings and lowered visibility. The
Airport operatesan ILSor approaches to Runwal7 and Runwayb.

Two componentof an ILS includea localizer (LOC) and a glide slope (GS). A localizer is situated
1,000 feet past the departurend of the runway that has the approach and provides lateral
positioning guidance to pilots. It utilizes radio frequencies (RF) to transmit signals tdt doycra
focusing the RF beam down the centerline of the runway toward the approach end of the runway
for approximately 10 miles, focusedithin 35 degrees to the left or right of the runway
centerline. The glide slope is loeat near the runway approach end at a distance from the
threshold to provide optimum crossing height, with a preferred offset of 400 feet from the
runway centerline.

It transmits a signal for approximately 10 nautical miles, with a horizontal coverage of eight
degrees on each side of the localizer course, measured from the origin of the glide slope beam.
The glide slope must be established between 2.0 and 4.0 degnekis &pically established with
aglidepath angle of 3.00 degrees.

Additionally,the runwayutilizes Global Positioning System (GPS) based technology to enable
vertically guidedinstrument approach procedurewith approach capabilities similar to ILS
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approaches without the need for the traditional groubdsed ILS NAVAID componerid.
precision and vertically guided procedures at AVL have-dejéee glide slope and a Threshold
Crossing Height (TCH) of 55 or 56 feet.

Approach Lighting Systems (ALS)

The third component of an ILS, in addition to the localizer and glideslope, is the approach lighting
system (ALS). The ALS provides a lighted approach path along the extended centerline of the
runway. Runway alignment indicator lights flash in sequence series of white lights moving
toward the runway threshold, which emphasize runway centerline alignment. Roll indication is
emphasized by a single row of white lights located on either sidenof symmetricallyalong the

column of approach lights.

Typically, airports with precision approaches utilize Medium Intensity Approach Lighting Systems
(MALS)along with Runway Alignment Indicator Lights (RATdg)ether, these systems fortine
Medium Intensity Approach Lighting Systems with Runway Alignment Indicator Lights (MALSR)
that are utilized for precision runways, suchRisnwayl7 and Runway5at AVL

According to FAA Order 6850.2sual Guidance Lighting Systenise MALSRconsists of a
threshold light bar and seven fisght bars located on the extended runway centerline, the first
bar being located 200 feet from the runway threshold, with the remaining bars each &b200
intervalks out to 1,400 feet from the threshold. One additional fikght bar is located on each
side of the centerline bar, 1,000 feet from the runway threshold, to form-66-longcrossbar
known as a roll barThe individal lights in all bars are approximately 2Y% feet apart and are aimed
into the approach to the runway, away from the runway threshold. All lights iMAESR system
are steady burningvhite, except for the threshold lights, which have green filters. The threshold
lights are a row of lights on if@ot centers located coincident with and within the runway edge
lights near the threshold and extend across the runway threshold.

w ! L dorgziat offive sequenced flashers located on the extended runway center line, the first
being located 200 feet beyond the approach end of the MALS with successive units at each 200
foot interval, out to 2,400 feet from the runway threshold. All lights are aimedl tiné approach

to the runway, away from the runway threshold, and flash in sequence toward the threshold at
the rate of twice per secondA diagram for the commonly used MALSR configuration is depicted
in Figure2-6.
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Figure2-6 ¢ MALSRConfiguration
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2.1.10 Standard Instrument Departures (SIDs)

StandardnstrumentDeparture (SID) routes, also known as departure procedures, are published
flight procedures followed by aircraft on an IFR flight plan immediately after takeoff from an
airport. They provide an eadp-understand departure procedure that airports use to balance
terrain and obstacle avoidance, noise abatement (if necessary), andaitpacenanagement
considerations. SIDs are always printed graphicadtitextually.

AVLhas one SID procedure for departing IFR aircraft. The SID, identifis8HIEVILLE SEYVEN
instructs aircraft to climton an assigned heading after departure and expect ATC to advise the
radar vectors to the assignedute. AVL also hasublishedSpeciallakeOff Minimumsbased on
height of terrain that surrounds the airport.
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2.1.11 Airfield Lighting

In addition to theNAVAIDspreviously described lighting on the airfield includesotating
beacon, Precision Approach Path Indicator (PAPI) lights, runway threshold lighting, runway edge
lighting, Runway End Identifier Lights (REILs), taxiway edge lighting and apron ligatihgf

the lighting systems/typeare described below:

Rotating Beacon:

The rotating beacon functions as the universal indicator for locating an airport at night. For a
civilian airport, it has one clear and one green lens, 180 degrees apart, and is generally visible 10
miles from the airport. According to the Aeronauticabimhation Manual, Octobe?2021, at Class

C airports, the operation of the airport beacon during the hours of daylight often indicates that
the ground visibility is less thahree miles,and/or the ceiling is less than 1,000 fe€he rotating

beacon atAVLis currentlylocated atop the Air Traffic Control Towén.light of the fact that the

Air Traffic Control Tower is being relocated with the ongoing Terminal Facility Improvement
Program, the rotating beacon will be relocated as well. Tisrther discussed in subsequent
chapters.

Precision Approach Path Indicator (PAPI) Lights
A PAPIs a system of lights located near a runway end. It provig
pilots with visualglide slopeguidance information during a
approach to the runway. PAPIs typically haveeffectivevisual
range ofat leastthree milesduring the day and up to 20 miles g
night and inform pilots if they are high, low or on the correq
approach descent patfor the threshold.Both runway endsre
equipped with PAP4 (fourlight unit) systems.

Runway Threshold Lighting:

Runway threshold lighting emits green light outward from t
runway and red light toward the runway to mark the ends of t
runway. The green lights indicate the landing threshold to arriv|
aircraft, whereas the red lights indicate the end of the runviay
landing aircraft. The red and green lights are usually combi
into single fixtursand special lenses or filters are used to emit t

desired light in the appropriate direction. |

REL @ ®a@&ssass § REL

Runway Edge Lighting: Threshold Lights

Runway edge lightingaries in color (white, except for the last 3,0f8@t in length, where it is
amber) and isused to outline the edges of a runway during periods of darkness or restricted
visibility. The runway edge lights are positioned parallel to the runway centerline 10 feet from
the edge of the fulstrength pavement. The spacing of the light units must not exceed 200 feet.
These systems are classified accordiadheir intensity, or brightness: At AVL, Hilgitensity
Runway Lights (HIRL) are provided with threshold lights owned by the Airport.
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Taxiway Edge Lighting:
¢FEASLE fAIKGAYT RStAYySIHGSa
guidance to pilots during periods of low visibility and at night.
most commonly used type of taxiway lighting is a series of
fixtures, which are sometimes supplemented by blue e
refledors, set at1l00-foot intervals along the taxiway edges,
feet outward from the edge of the fultrength pavementAll of
GKS TANLERZNIQE GFEAGSL &&-Intenbifp
Taxiway Lighting (MITL).

e Qa

AlK

Apron Lighting:
Apron floodlight systems illuminate the Terminal Aprandthe General Aviation Apran

Helipad Lighting:

AVL maintaingwo helipads: one where Taxiway E meets the South Apron, and one where
Taxiway J meets the North Apron. Typical heliport lighting, required for heliports supporting
nighttime operations, surround the designated Touchdown and Liftoff area (TLOF) and Final
Approach and Takeoff (FATO) area. At AVL, perimeter lights are installed around the TLOF area.
Nine perimeter lights surround each heliport and access taxiway, spaced 30 feet apart. The latest
guidance prescribed in FAA AC 150/528HeliportDesignrecommend green lights, which are

in use at AVL.

2.2 TERMINAL FACILITY

A thoroughassessment of thexistingAVLterminal was completedn 2018. This study, the
Asheville Regional Airport Terminal Building Assessment Stagyused as a guide for this
Inventory effort, as well as discussions with Airport tenants regarding recent changes. This
section provides a general understanding of the existing terminal facility. It is important to note
that a terminal replacement progma is currently underway and is presently in the design stage.
This new terminal will ultimately repladkbe entire existing building on the existing location and

is expected to be completed in 2025. The new terminal will utilize the existing terminal facility
roadways, curbside, parking, and aircraft apron.

2.2.1 Terminal Facility Layout
The terminal facility aAVLis comprised of two levels and is categorized into the following main
functional areas:

»~ Ticketing/Checkn Lobby

»~ Checked Baggage Inspection System (CBIS) and BaggagegBhkéU)
D~ Passenger Security Screening Checkpoint (SSCP)

»~ Holdrooms

7~ Baggage Claim Lobby and Inbound Baggage Handling
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»~ Concessions

7 Rental Car Facilities

»- Other Areas
The existing lowelevel and uppetevelbuilding floorplans are shown ifigure2-7 and Figure
2-8.

The airlines currently serving AYdanuary 2022include AllegiantAir (G4), American Airlines
(AA), Delta Aikines (DL)Sun Country Airlines (S¥hd United Airlines (UA)etBlue Airways (B6
is scheduled to begin service in June of 2022.

As part of the existing facility analysis, the space was analyzed as a complete system for each
functional category and not subdivided by the individual airlines.

It should be noted thain some casegunctional areas being used for other purposes are included
as part of the total functional area for that category. As an example, airline operations is
occupying space that would be classified as chedacilities therefore the space has been
categorized as chedk facilities.

[Intentional Page Break]
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2.2.2 Checkin Lobby

The checkn lobby consists of the functional spaces betweendbparturescurbandthe airline
ticket offices(ATO)|ocated behind th@assengecheckin facilities.The functional areas include:
two entry vestibules; nossecure public circulation; public amenities such as restroams
seating areas; airline chedak facilities with full-service agent positions, sealérvice kiosk
positions;queuing areaor checkin facilities. Table2-10shows the area of the various elements
of the existing checin lobby.

Table2-10 ¢ Checkin Lobby Functional Areas
Function Area

Checkin Facilities (includes .
Queue Area and Circulation] 39 Positions| 2,110 SF
Checkin Lobby 7,904 SF
Airline Ticketing Office (ATO 6,116 SF
Other Public Areas 1,698 SF
Public Restrooms 845 SF
TOTAL CHEGK LOBBY 18,673 SF

Sourcel eo Daly Associates/CHA, 2018.

2.2.3 CBIS and BMU

The Checked Baggage Inspection Syst@BIffunctional space includes the area needed for
baggage screening equipment such as explosive detection system (EDS) machswsgon
resolution (OSR) or electronic trace detection (ETD) stations as well as the conveyor equipment
needed to queue the bagge before and after the CBIS equipment. The existing screening
function consists of four Hine screening devices behind the ticketing counter back wall where
bags are screened and directly loaded onto baggage carts. No separate resolution area is
currently provided. The baggage makp area consists of an accumulation device to collect bags
once they have been screened, cart staging area adjacent to the accumulation device and
circulation space for baggage tug and cart maneuverifigble 2-11 shows the area of the
elements of the existing CBIS and baggage rup@GUYunctions.

Table2-11 ¢ Existing CBIS and Baggage Mdke Areas
Function Area . Size |
CBIS/Outbound Baggage Mddp Area | 8,553 SF
Sourceleo Daly Associates/CHA, 2018.

2.2.4 Security Screening Checkpoir@$C}

The SSC#& AVL is used for all passenger and employee screening. The functiondhaheds
gueuing space, Transportation Security Administration (TSA) passenger screening lanes
consisting of document check positions, wikough metal detectors, carrgn baggage
screening machines/devices, advanced imaging technology (AIT) -sbadyeimaging devices,
passenger divestiture and recomposing areas, and TSA space to support the passenger/employee
screening operationslable2-12 shows the area of the existing SSCP functions.
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Table2-12 ¢ Existing Security Screening Checkpoint (SSCP)

Function Area Size
Security Screening Checkpoi 3,243 SF
Other TSA Spaces 2,112 SF
TOTAL SSCP 5,355 SF

Sourcel eo Daly Associates/CHA, 2018.

2.2.5 Holdrooms

Holdrooms at AVL are located on the ground level. The lower level holdroom aresgee
combinedspaces for gated through 7and use a common corridor for enplaning and deplaning
passenger flows. There are designated areas for seating and passenger enplaning and deplaning;
as well as a separate corridor flanking ti@th and souttholdrooms.Table2-13shows the area

for the various elements of the existing holdrooms.

Table2-13 ¢ Existing Holdrooms

Function Area Size

Gates 7

NW Holdroom 8,829 SF
SW Holdroom 8,510 SF
Restrooms 18,643 SF

Sourcel eo Daly Associates/CHA, 2018.

2.2.6 Baggage Claim Lobby

The existing baggage claim lobby has two baggage claim devices with active qudnaejgage
retrieval area. Additionally, the lobby includes entry vestibules,-senure public circulation,

and public amenities such as restrooms and seating areas. The rentalurdersare adjacent

to the baggage claim lobby and share the public circulation corridor with the baggage claim
function. Table2-14 shows the area for the various elements of the baggage claim.

Table2-14 ¢ Baggage Claim Lobby

Function Area Size

Baggage Claim Device 2 1,532 SF
Baggage Clain

Queue/Retrieval Area 6,475 SF
Circulation 5,489 SF
Other Areas 1,945 SF
Rental Car Facilities 1,800 SF
TOTAL BAG CLAIM LOBBY 17,241 SF

Sourceleo Daly Associates/CHA, 2018.

2.2.7 Concessions

Concessions at AVL can be categorized into two main g&peSSCP concessions and Post
SSCP concessions. Within each group are food and beverage, retaiyfifievasd specialty.It

is important to note that the preSSCP Concessions facilities were closed in 2020 due to the
COVIBEL9 pandemic and has not yet reopened (as of December 2021). This space is currently
being utilized for storage. The available ai®ahown inTable2-15.
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Table2-15 ¢ Existing Concessions
Function Area Size |
PreSSCP Concessions/Storage| 4,000 SF
PostSSCP Concessions/Storag( 5,232 SF
TOTAL CONCESSIONS 9,232 SF
Sourcel eo Daly Associates/CHA, 2018.

2.2.8 Other Functional Areas

The last major category of space is referred to as Other Areas. This category is used mainly to
capture the remaining functional space within a terminal facility that is not calculated mased
passengerolumes. These other areas are either a direct requirement expressed layrfuet
operatoror a percentage of total functional areas typical at other airport terminal facilifidse
functionalareas contained is this categanclude

7~ Nonsecure (preSSCP) public circulation not listed above

»~ Non-public circulation includes egress stairs and corridors

7~ Mechanical, electrical plumbing and building systems (walls, structure, etc.)

L ANLIRZ2 NI 2LISNF 02NEQ FRYAYAAUNT 0A QS aLl OSa

»~ Welcome and information centers (i,edisplayareas, business centers, and pet relief
areas)

»- TSA offices, custodial spaces, etc.

These spaces are naevenue generating but provided significant value to the Airport users and
Airport Operator. Theeareas also include factors for net to gross area allowing for structure,
wall thicknesses, mechanical shafts, etc. that are necessary, but do not contribute to useable
space.

2.3 AUTOMOBILE ACCESS AND PARKING

This section of the report details the existing inventory of parking. The data presented was
gathered from a variety of sources, includingsite observations bZHA information provided
by theAirport, its parking operator (LAZ Parkinghdother public data sources

2.3.1 Existing AVL Parking

The onAirport parking facilitiesare ownedby GARAANd operated by LAZ Parkirand provide
parking for a combination of public parke@ARAANd other airport employees, rental caend
other ground transportation operators.

The Airport parking functionsonsistof: one fivelevel parking garage, which has rental car ready
return operations on the first level; an Hourly lot directly across from the Terminal; a series of
Daily parking lots (lettered-®l); three Employee lots (lettered A, B, and C); Shuttle lotan@iN

O) located across Airport Road, along with a Cell Phone Waiting Lot initiating construction in
Spring 2022; and a Ground Transportation lot directly adjacent to the baggage claimlagea. T
Airport estimates that tkere is an excess of up to 18% beyond capacity at some of these times,
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leaving passengers parking in grass areas. iBhfarther discussed inChapter 4 Facility
Requirements

Ground Transportation Loand Employee Lots

The Ground Transportation lot is immediately south of the Terminal, adjacent to the Baggage
Claimarea This lot serves as both a staging area, and aypckrea for taxiscourtesy vehicles,

and TNC/rideshare operators (Uber, Lyft, etc.). TNC operators and users are directed to a
designated pickup point in this lot, and drojff passengers along the departures curbside.
Employee parking is at multiple lots around the Airport, primarily south of the Terminal (near the
Overflow lots), immediately north dhe Terminal, and adjacent to the Operations building. It is
important to note that the Terminal reconstruction program will significantly alter the location

of some of these Employee lots.

Shuttle Lots and Cell Phone Waiting Lot

The two Shuttle Lots are located remotely, across Airport Road. Shuttle buses are currently used
to transport passengers from the Shuttle lots across Airport Road to the Terminal facility.
Passengers park at these lots and then board shuttle buses tottea to the Terminal.
Additionally, there is a 58pace Cell Phone Waiting Lot initiating construction in SRORY,
locatedadjacent to these two lots.

Table 2-16, Table 2-17, Table 2-18, and Figure 2-9 present a breakdown of the existingVL
parking inventory by facility and type of user served.

2.3.2 Rental Car Operations

When picking up rental carpassengersirst proceed to the rental car counters, located in the
Baggage Claim area of the Termirfditer being processegassenges pick up rental cars at the
Rental Car Readyea locatedon the first floor ofthe Airport Parking Garage. Rental cars can be
returned to the proper rental car company at the Rental Car Refatility (ready/return lot)
located on the first floor of the Parking Garay®hen dropping off vehict passengersvill see
signage in the parkingt corresponding to each rental car agen&ental car operators have
booths in this part of the garag&herepassengersan complete rental return paperworkfter
rental cars have been returned, the vehicles are taken to a rer@atek Turn Around (QTA)
facility, locatedsouth of the Terminal complex, along Terminal Drive.

Table2-16 ¢ Existing Garage Parking Facilities

Level One 0 224 0
Level Two 265 0 0
Level Three 277 0 0
Level Four 291 0 0
Level Five 248 0 0
0 08 / 0 0

Source GARAALAZ Parking021.
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Table2-17 ¢ Existing Surface Lot Parking Facilities
pace

A.AA a 0

A Employee 40 0
B Employee 14 1
C Employee 12 0
D Employee 22 0
E Employee 120 0
F Employee 48 0
G Daily 102 0
H Daily 167 0
I Daily 126 0
J Daily 149 0
K Daily 175 0
M Daily 319 0
Hourly 100 16

N Shuttle 193 0
O Shuttle 84 0

Source GARAALAZ Parking021.
Table2-18 ¢ Total Public Parking

Garage 1,305*
Hourly Lots 435
Daily Lots 324
Shulttle Lots 277
Overflow Lots 395
Employee Lots 257
Total 2,746

*includes 224 rental car spaces

One central toll plaza, immediately south of the parking garage, serves revenue collection for all
public parking facilities (including the shuttle lot). Additionally, two electric vehicle charging
stations are located at no cost in the Hourly lot.

2.3.3 Current Parking Rates
Table 219 presents the current rates charged for public parkimgach of the AViacilities.

Table2-19 ¢ Existing AVL Public Parking Facility Rates

Facilities Current Parking Rates

First 30 Minutes $1.00
Hourly Lot Each Additional 30 Mins$1.00
4+ Hours/Daily Max$25.00
First Hour $2.00
Each Additional Hour$2.00
4+ Hours/Daily Max$10.00
Weekly Max $60.00

Daily Lot
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Facilities Current Parking Rates

FirstHour- $2.00
Each Additional Hour$2.00

SR 4+ Hours/Daily Max$13.00
Weekly Max $78.00
First Hour $2.00
Shuttle Lot Each Additional Hour$2.00

4+ Hours/Daily Max$10.00
Weekly Max $60.00
Sourcel AZ Parking, 2021

2.3.4 Off-Airport Competing Parking
At this time independent companies do nafffer off-airport competing parking locations in the
vicinity of AVL. However, some local hotels are providing this service to their guests.

2.3.5 Regional Roadway Network
Primary regional access to the airport terminal is provided frairport Road (N€80) via
Interstate-26. Access to all existing functional areas of the Airport is provided from Airport Road.

Interstate-26 is a sbtane Interstatgroviding access to Ashevillettee north, and Hendersonville
to the south Airport Roadis acurrently a fourlane arterial roadhat is being expanded to six
lanes. It connectsthe Airport with 126, US Highway 2&nd pointsto the north and south

Together these and other adjacent roads providenvenientaccess to the local and regional
roadway network Access in and out of the Airport, and circulation within the Airport is shown in
Figure2-10.

Figure2-10 ¢ Existing AirportCirculation
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2.4 BASED AND ITINERANT GA AIRCRAFT STORAGE

The operations and facilities of Signature Flight Support include hangars, a terminal building, and
apron space. Signature operates a GA Terminal, two bulk hangars for itinerant airtrafigdrs

(with 68 total bays), and approximately 140,000 squaredyaof ramp space. The FBO also
operates a passenger lounge area which includes office space and conference rooms. Additional
hangar and apron space development is currently being pursued, discussed in later chapters.

A large apron area that can provide up to 83d@wvn positions (depending on aircraft size), is

used for short term storage of transient aircraft parking. In addition to supporting GA parking and
infrastructure, Signature provides fueling services to t@saand operators at AVL. Aircraft
maintenance is handled by a third party, Belle Aircraft Maintenance. A detailed depiction of
{AIYylIGdz2NE Ct AIKG { dz[Abl2NBaOdFigike2-0IA £ A A S& Aa akKz2g

Table2-20 ¢ Existing Based Aircraft Storage

Building

Number Description Size (SF)’

20 Bulk Hangar with Office 8,480
30 Bulk Hangar* 19,600
31 Bulk Hangar 7,130
35 Bulk Hangar with Office 14,730
40 FBO Facility and Bulk Hanga| 15,220
104 Bulk Hangar 10,920
104 Bulk Hangar 10,920
120 Bulk Hangar with Office** 14,430
122 BulkHangar** 6,090
168 Bulk Hangar* 28,648
240 FBO Facility and Bulk Hange 31,980

T-Hangar 20 T-Hangar (30 bays) 22,830

T-Hangar 40 T-Hangar (17 bays)* 26,490

T-Hangar 60 T-Hangar (21 bays) 39,370

Source: CHA, GARAA, 2021.

*Buildings 30, 40, 168, arfldHangar 40 are currently leased to
Signature Flight Support.

** Buildings 120 and 122 are currently leased to Allegiant Air for
storage of aircraft parts and Equipment.

In total, the 11 bulk hangars comprise nearly 170,000 square feet of space. Additionally, the three
T-Hangars include approximately 88,000 square feet with the 72 individual hangar bays.
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2.5 SUPPORHRACILITIES

Support facilities provide vital functions related to the overall operation of the Airport. At AVL,
these facilities include: airport fencing and security systems, airport equipment storage and
maintenance, Air Traffic Control Tower (ATCT), Aircraft Resudié-irefighting (ARFF), aircraft
fueling, snow and ice control, and rental car operations.

2.5.1 Airport Perimeter Fence

As required by FAA regulations, the airfield is currently protected by a security fence that
encloses the runways, taxiways, and aircraft movement andmowement areas. The airfield

chaintlink fence has 28 vehicle gates and 7 pedestrian gates that grawicess to various points

of the airfield. The barrier is eight feet high, with various areas of fencing reaching 10 feet high
F2N) gAf REAFS KFETFNR YAGAIIGA2Yy D ¢KS FSyOSzI Ay
an anticlimb system at th@ear southwest corner. The entire airfield fence is topped with three

strands of barbed wire, totaling approximately ofuot high.

Figure2-12 ¢ Airport Perimeter Fence

Source: GARAA, 2022.

2.5.2 Airport Equipment Storage and Maintenance

Essential AVL maintenance, storage, and equipment is located on Aviation Way, near the
intersectionof WrightBrothers Way. GARAA presently operates four buildings devoted to airport
equipment and storage, as documented Trable 2-21 and depicted inFigure 2-13. The
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maintenance facility buildings can be subdivided into two groups: the main office building which
contains GARAA staff offices, bunk rooms, a conference room, and a kitelfele the other
three maintenance facilities are primarily devoted to vehicle bay@age, and shops.

The maintenance buildings store equipment for service on airport grounds, which includes
mowers, tractors, vehicles, snow removal related equipment, a vehicle lift, an overhead crane,
and various necessary supplies.

Figure2-13 ¢ Airport Maintenance Facilities
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Source: CHA, 2021.
Table2-21 ¢ Airport Maintenance Facilities

(EIARA O Size (Square Feel
Maintenance Building
Main Office Building 3,600 GARAA Staff arfdlupport Facilities
Adjoining Shop 8,468 Vehicle Bays, Storage
Building B 3,500 Storage/ Shops
Building A 3,360 Storage/ Shops

Source: CHA, 2021.

2.5.3 Air Traffic Control Tower (ATCT)

t NBaSyidftez !£[Qa ! ¢/ ¢ Aa fcomaplexiBukinagdsl,ihigtbwer T K¢
serves administrative and support facilities for local FAA operations at AVL, while also containing

the Asheville Tower Terminal Radar Approach Control (TRACON) facility. The control tower serves

to assist safe approached aircraft that are on final approach, climb out post departure, and

vehicle/ aircraft traffic on the airfield with this, the TRACON facility provides guidance for safe
SYGNEk RSLI NIldzNE 2F ! #[ Qa | ANERLI OSeé wthkablat (2 ¢ S|
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coverage provided by an ASR(Airport Surveillance Radar) system with alswel weather
detection capability. This ASRsystem is located between the FBO facilities and Maintenance
facility. The ATCT operates daily from 6:30 a.m. to 11 p.m. ESimgbigant to note that along

with the ongoing Terminal Building Improvement Program, the ATCT will be relocated to an
entirely new site on the western side of the Airfiglestimated completiorby yearend 2025)
Thishas beerfurther discussed in subseqaechapters.

Source: GARAA, 2022.

2.5.4 Aircraft Rescue and Firefighting (ARFF)

ARFF vehicles are designed to provide an invaluable service to the commercial and private users
of the Airport and the passengers and cargo they transport. The aviation industry is reliant on
prompt and effective fire and rescue services during aircramgancies. These services include

fire containment and suppression, passenger and crew rescue, airframe and cargo preservation,
and maintenance of the site to aid in aftercident investigations. The vehicles that airport fire
departments employ serve athe medium to deliver firefighters, specialized tools and
equipment, and firefighting agents to the scene of an aircraft incident. They are designed to
perform specific functions, constructed for longevity and ease of maintenance, and tailored to
the airplNJi Qa Yy SSRa @
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Per FAA requirements, within thres Figure2-15 ¢ ARFF and Operations Facilities
minutes from the initial alarm, agmm : : :
minimum of one required ARFI &
vehicle must be able to reach thq -
midpoint of the farthest runway| &
serving air carrier aircraft from itg

Airport T
Operations

specified point of comparable] 4
distance on the moveent area that
is available to air carriers and begif"
application of the extinguishing
agent. Within four minutes from the|
initial alarm, all other require [ :
vehicles must reach the previously stated locations and begiticgion of the extlngwshlng
agent. AVL has one ARFF facility located near the center of Airport grounds, specifically placed
east of the runway to the north of the terminal building. The location of the ARFF facility allows
firefighting equipment to acces any airfield pavement within the required time established by
Federal regulations. The current ARFF and Department of Public Safety (DPS) building is
approximately 16,500 square feet and located at 136 Wright Brothers Way.

¢KS 1T ANLIRNIQ&E ! wCC LYRSE Aa RSAr&atIRasgusBndoe ¢ A
Firefighting: Index DeterminatioAVL operates as an ARFF Index B. The requirements for ARFF
vehicles to transport a specific quantity and type of firefighting agents are established by Title 14

CFR Part 139.31Ajrport Rescue and Firefighting: Equipment and Agehssan ARFF Index B,

the Airport can choose to have a minimum of either one or two vehicles.

However, specifications of the vehicles depend upon the total number of vehicles chosen. AVL
has currently has three ARFF vehicles and exceed the FAA minimum requirements. The FAA
required equipment for these standards are:

»~ One vehicle carrying the following extinguishing agents:

A 500 pounds of sodiurbased dry chemical, halon 1211, or clean agent and

A 1,500 gallons of water and the commensurate quantity of AFFF for foam production
»- Two vehicles:

A One vehicle carrying 500 pounds of sodibased dry chemical, halon 1211, and clean
agent and

A One vehicle carrying an amount of water and the commensurate quantity of AFFF so
the total quantity of water for foam production carried by both vehicles is at least
1,500 gallons.
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2.5.5 Aircraft Fueling

Signature Flight Support is responsible for operating the fuel storage facility and the fuel
dispensing area at AVL. These operations include services to all aircraft operated at AVL. The
I'ANLIRZ NI Qa FdzSt aid2Nr3S FI OA fdFBQared andindudds8ixS R 0 S
aboveground fuel tanks:

»~ Four 20,008gallon JetA tanks
%~ One 12,00@yallon 100LL AvGas tank
7~ One 1,006gallon sekserve tank for light piston aircraft (adjacent to the FBO facility)

Existing expansion plans include adding two new 40@¥ldn JetA tanks. Present storage
capacity includes less than two days of fuel reserve.

Presently, the existing fuel storage capacity includes less them two days for fuel. Signature Flight
Support receives fuel deliveries every day. Fuel is then transported from the dispensing area to
aircraft via specialized fuel trucks, as needed.

The types of fuel trucks at the Airport and their carrying capacities are as follows:
7~ Two1,000gallon trucks (Avgas)
»~ One 5,006gallon truck (Jep)
»- Three 7,00@allon trucks (Jef)

The FBO support facilities and fuel dispensers are located south of the fuel facility along
Lindbergh Lane. The Airport additionally maintains automotive fuel storage and dispensing at the
Maintenance Facility for Airport maintenance vehicles, and at tbesGlidated Rental Car
Service Center for rental cars.

Figure2-16 ¢ Fuel Farm

Source: CHA, 2021.
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2.5.6 Snow and Ice Control

As guided by FAA AC 150/5280D,Airport Winter Safety and Operatiorsiow, ice, and slush

should be removed as expeditiously as practicable to maintain runwaysspegd turnoffs, and
GFrEAG6LE&a Ay | ay2 62NARS (GKIy 6Si¢ orovSor y2 O
guidelines during the winter months, persoel at AVL are ostall for snow removatio ensure

adequate response to weather events. In addition to regularly mandated inspections, airfield
conditions are monitored throughout the glaor as often as needed by the -dunty airfield
maintenance and airport operations personnel. The inspections are conducted visually and with
runway friction measuring equipment. Airfield conditions are transmitted electronically to pilots

via Notice to Amen (NOTAMS). Other sources of information include reports from the National

2SI 0KSNJ { SNBAOS 6b2{ 0z GKS ! ANLRZNIQ&a !'dzi2zYlIGS
station, and pilot reports (PIREPs). Based on these observations and informationt Airpor
personnel can determine the proper equipment and surface treatment to be used. Approved
equipment for contaminant removal includes higheed rotary plows, snowplows, material
spreaders, and runway brooms. Approved chemicals include fluid deicerstargiand solid
deicers/antticers. Fluid deicers/aniters consist of glycdlased fluids, potassium acetate base,

and potassium formatéased fluids. Solid deicer/anAtiers consists of sodium formate and

sodium acetate.

Most equipment is stored in the airfield maintenance building so that it is protected from
weather and to prolong its operational life expectancy. Deicing operations are currently carried
out at each individual gate, as the Airport has no dedicated defeiriljties.

2.6 AIRSPACENVIRONMENT

The NationalirspaceSystem (NAS) is made up of a network of air navigation facilities, Air Traffic
Control (ATC) facilities, airports, technology, and appropriate rules and regulations that are
needed to operate the system. The FAA created the NAS to protect persons awrdtp@pthe
ground, and to establish a safe and efficiemtspaceenvironment for civil, commercial, and
military aviation within the United States.Airspaceis broken down into two categories:
regulatory and norregulatory. Within the regulatorgirspae category, there are two types of
airspace controlled and uncontrolled. Categories and typesawm$paceare defined based on
their complexity or density of aircraft movements, or the nature of the operations conducted
within theairspace which dictates the level of safety required and the level of national and public
interest.

The purpose of controlledirspaces to provide adequate separation betweaircraft operating
under Instrument Flight RuledRR and Visual Flight Rule/FR. For airlines|FR services are
availableandrequired, within all controllegirspaceAirspacedesignated as Class A, B, C, D, and
E is controlleairspace

VFR aircraft operating in Class B, C, air§pacamust be in contact with ATC. This gives ATC the
authority to manage IFR and VFR traffic in the proximity to airports and ensure proper separation.
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Controlled airspacedesignations do notdirectly affect IFR traffic asll IFR traffic is cleared
through controlledairspaceby ATC.

Class Girspaces uncontrolled and IFR services may or may not be available.

Large sections of controlled and uncontrolladspacehave been designated as special use
airspace Special usairspaceis further defined as prohibited, restricted, warning, military
operations, and alert areas. Civil operations within specialaispacemay be limited or even

prohibited, depending on the area, as operations within these areas is considered hazardous to

civil aircratft.

AVLis located within Classdirspace extending from the runway surface up to 4,000 fabbve
ground, or to 6,200 feet abowmean sea level (MSL) for anf radius, and frord,300feet MSL
to 6,200feet MSL for a 1dm radius. A graphic of the UArspaceProfile is presented iRigure
2-18.

Figure2-18¢ U.S.AirspaceProfile

Upper Limit Undefined Airspace Guidance for Small UAS Operators CLASSE
FL 600
18,000 MSL CLASS A
CLASS E
14,500 MSL
Needs Walver
above 400ft
1200 AGL 1200 A6L it i
—f 700 AGL —f
adihorzaton
> > required

AGL Above Ground Level
FL Flight Level
MSL Mean Sea Level

Sourcefederal Aviation Administration

The National Aeronautical Charting Office (NACO) of the FAA publishes special aeronautical

charts used by pilots to navigate through the NatioAakpaceSystem. These charts are called

sectional chartsor sectionals. A sectional chart provides detailed informationainspace

classes, grounflased NAVAIDS, radio frequencies, longitude and latitude, navigational

waypoints, and navigational routes. It also offers topographical features, such as terrain

elevations and ground features that are important teiators, such as landmarks that will be

identifiable froma giveraltitude. Although these charts are used ¥FRandIFRnavigation, they
FNBE | xCw LIAEf20§Qa LINAYIFINE yIF@gA3alFdAz2y

Figure2-19displays a segment of thtlantaSectional Chart, centered &VL With only a single

G22ft @

runway, the Class C airspace has been truncated on the east and west sides of the airport.

. Se2yR GKS /flLaa / Aa /ftlaa
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location. The Special Use airspace area, the Snowbird Military Operations Area (MOA) is located
approximately 15 miles to the west.

Flgure2 19¢ Atlanta Sectional, 1073 Edition [Effective 1 Feb 2018]
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2.7 METEOROLOGICAL CONDITIONS

Meteorological conditions affect airport operations in many ways. Winds, precipitation, and
temperature influence decisions pertaining to NAVAIDs, runway orientation, and required
runway length.AVLis equipped with anAutomatic Weather Observation System (AWQGSB)
highly sophisticated weather data sensing, processing, and dissemination system that is designed
to supportreakttime weather activities and aviation operationd/hile meteorological readings

are taken every minute, 2ours a day, every day dié year, these systems generally report at
hourly intervals, but also report special observations if weather conditions change rapidly and
cross aviation operation thresholdMaintained, controlled, and operated by the FAA and the
National Weather Servic€NWS) the AWOSautomatically observes, formats, archives, and
transmits observations.

‘ plant

2.7.1 Local Climate
Thedaily meamannual temperature irAsheville North Carolinds 57.3degrees Fahrenheit; The
average low igl6.3degrees Fahrenheit, while the average high8s2degrees Fahrenheit. July
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is typicallythe warmest month, with a average highfo85.3degrees Fahrenheitand a mean
maximum of 90 degrees Fahrenheverage monthly precifation ranges fron8.4inches to4.8
inches, with annugprecipitationaveragng 49.6inches.

Average monthly snowfall during the monthsNdvemberthrough April ranges froma fraction

of an inch to four incheswith an annual average ¢&n inches of snowfall. The local climate
requires the Airport to support snow removal and aircrdéicingservices. This climate data for
Asheville, North Carolinavas obtained from the National Oceanic and Atmospheric
Administration (NOAA) and tHéWS

2.7.2 Wind Coverage

In addition to climate data, thAWOJStation 72315@ Asheville Regional Airport) collects wind
speed and direction data, which can influence airfield development decisions on runway
orientation and length. Local wind conditions at an airport are a key factor in determining runway
use. Aircaft operational safety and performance is enhanced when aircraft depart and land into
the wind, therefore, runways that are not oriented to take full advantage of the prevailing wind
patterns are not utilized as frequently as runways that are appropiyadeilented. According to

FAA AC 150/53003A, Airport Designthe desirable wind coverage for an airport is at least 95
percent at all speeds, meaning that the primary runway at an airport has at least 95 percent wind
coverage and that the wind at the airport is within certain limits of crosswind conditions. Wind
coverage is calculated using the highest crosswind component that is acceptable for the type of
aircraft expected to use the runway system. Larger aircraft have a higher tolerance for crosswinds
than smaller aircraft due to their size, weight, and operational speed.

Table 222 provides the standard crosswind component by aircraft siahle2-23 outlines the
weather classification criteria and the number of recorded observatiomS\dibetween 2A.1
and 2@0.

Table2-23 ¢ Weather Classification Criteria
Recorded Observations

Table2-22 ¢ Crosswind Components

Runway Design Code (RD Maximum Crosswind
___ Component

Weather Class

at AVL(2011-2020)
A-l and Bl aircraft 10.5 knots
Al and Bll aircraft 13.0 knots All Weather 136,644
AL, B,
Gl through DIl 16.0 knots VFR Conditions 95,719
DI through DIl
AIV.BIV, IFR Conditions 30,102
GV through eVI, 20.0 knots
D-IV through BVI Source: NOAA, National Climate Center; Station
El through EVI 20.0 knots 723150 (20142020

VFR¢ Visual Flight Rule
IFR¢ Instrument Flight Rule
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The combination of the crosswind and the weather classification allows for the calculation of the
wind coverage, which is presentedTable2-24 for AVL. Wind coverage is the percent of time
crosswind components are below an acceptable velocity. The 95 percent wind coverage is
computed on the basis of crosswinds not exceeding 10.5 knots for ARGdAABI; 13 knots for

ARC Al and Bll; 16 knotsfor ARC All, BllI, and @ through DIll, and 20 knots for ARG
through DVI. The calculated wind coverage for AVL facilities shows that observations exceed the
95 percent wind coverage threshold in all modeled weather conditions (all weatheroM¥#R

and IFRonly). As a result, crosswind coverage is not an issue at the Airport.

Table2-24 ¢ AVL Wind Coverage

10.5 Knots 13 Knots 16 Knots ‘ 20 Knots
All Weather 99.60% 99.89% 99.98% 100%
VFR 17-35 99.55% 99.89% 99.89% 100%
IFR 99.74% 99.87% 99.96% 99.99%

Source: NOAA, National Ciite CenterStation 723150 (2012020)

Weather observations are presented in a format that is specifically designed by the FAA to be
useful for evaluating weather conditions at an airport. Wind direction is grouped according to a
16-point compass rose (N, NNE, NE, ENE, E, ESE, SE, SSEK\S, 88\, W, WNW, NW and
NNW).

Wind speed is @ranized into groups of-8, 46, 7-10, 1216, 1721, 2227, 2833, 3440,and41
knots per hour or greater. This data is displayed on a wind rose for each weather classification
and included on the formal Airport Layout Plan (ALP)
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3 FORECASTS OF AVIATION ACTIVITY

This Chapteof the Airport Master Plan Updat&{udy)presentsthe comprehensive forecast of

aviation activity anddemandat Ashevilew S 3 A 2 y I £ | A N1LJ2 NIi ogelthe®2F Q 2 NJ U
year planning horizon2021¢ 2041) The forecast consisbf projections for all categories of

activity at the Airport, including passenger enplanements, air carrier operations and fleet mix,
general aviation operationgased aircraft, military operations, and peak activity levéfile

the Airport does not currently have cargo activity, it was important to anallieepotential for

cargo activityfor the purposes of facility sizing

The forecasts of aviation activitgrovide the Greater Asheville Regional Airport Authority

GWD! w!' !l 3Q WIANLEZNI !'dzZiK2NRAGEZQ 2N W! dzi K2 NX &
capacity recommendations, both airside and landside, that directly impact future development

at the Airport. The forecastwill alsofacilitate the longterm strategic planning and development

plans depicted on the updated Airport Layout Plan (ALP).

The developed forecasts account thie impacts dueto COViRcp 6 W/ h+L5Q 2NJ Wi KS
and incorporate projected recovery levels based on industry trends and recent activity levels at

AVL. Theesulting preferred forecastwere submitted to the Federal Aviation Administration

(FAA) for approval and acceptadce

It is important to note that the histored and projected activity levels herein represent calendar
@SFENIRIFOGF OWFydzr NB GKNRdzZAK 5SOSYOSNDZ gKAES (f
according to the FAA fiscal year (October through September).

3.1 FORECAST CATEGORIES

Aviation demand forecasts are prepared for a variety of aviation categories, which are
determined based on the type and level of activity expected at an airport over the planning
horizon. These categories vary in relevance depending on the size and gadégarairport and

the basic objectives of a specific master plan.

As previously discussed, this Study evaluated and projected commactiaty (enplanements,
operations, and fleet mix), general aviatiantivity (operations and based aircraft), and military
activity. A description of each category is provided below.

»~ Commercial EnplanementsA revenuepaying passenger boarding an aircraft at a given
airport.

»~ Commercial Operations Operations performed by aircraft designed to have a seating
capacity of more than 60 seats or a maximum payload capacity of more than 18,000
pounds carrying passengers or cargo for hire or compensation. These operations include

3 FAA Approval: Received on January 17, 2023.
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scheduled air carriers and regional partnéreluding all 56eat regional jet operations)
as well as U.S. and foreign flagged carriers.

7~ Commercial Fleet Mix The grouping of aircraft performing commercial operations at the
airport. This includes 58eat regional jets.

»~ General Aviation Operations Includes all segments of the aviation industry except
commercial air carriers/regional/commuter service, scheduled cargo, and military
operations.

7~ General Aviation Based Aircragfiircraft that spend more than six months of the year at
a given airport andhat havean agreement with the airpordr a tenantfor storage, that
can perform takeof and landings, and that have a valid (current) FAA airworthiness
certificate.

2~ Military Operations; Activity performed by the United States military.
3.2 IMPACTS OF COVIB ON THE AVIATION INDUSTRY AND AVL

InMarch2020, COVEmdp 0 02YY2ytft e NBFSNNBR G2 a [/ 2NRYIl OA
aviationindustry and air travel. The impacts of COVID onatiationsystem have been split in
terms of types of users.

With this, it was important to analyze and become familiar with industry trends, as well as
historical activity trends at AVL prior to 2020, to properly evaluate the level of impact €©VID
hasK F R 2y (KS [ ThaskRyiés Qlso adsiSientikt&rminnglater recovery efforts.
Based on these analyses, recent activity trends were comparbdttoprevious activity levels at
AVL andhe wider aviationindustry, which were then integrated into the forecasts accordingly.

3.2.1 COVIB19 Impacts on Commercial Aviation
Commercial activity leve(gspecially passenger leveils)the United States were impacted more
heavily than other users, such as cargo gederalaviation (GA).

Industry Impacts

The Transportation Security Administration (TSA) has been tracking national passenger
throughput activity for 2019 through 2022 and comparing the activity levelstsyeide!, as seen

below inTable3-1. Further analysis of thdata for 2019 and 2020 indicateshapproximate 61.9
percent decrease imational throughput passengers; however, activity trends in 2021 were
positive and have continued to remain positive in 2022. Meotler-month data from January
through December for 2020 and 2021 indicated approximately an 80.9 percent increase in
passenger througbut. When analyzing montbver-month data from January througbulyfor

2021 and 2022, national passenger throughput increased nd&rBpercent.

NI yaLRNIOFGA2Y {SOdzNARGe ! RYAYAAUNIGAZ2Yyd ac¢{! /K 1 L2 Ay
2 SSTRI&0DE  mhitpsy/wiedl dga. dov/ceronavirgb/passengeéhroughput
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As airlines experienced a decrease in passenger activity and fewer service routes being flown,
several airlines opted to transition to larger airframes. This allowed for more passengers to be
flown during each flight, which subsequently decreased costdamver operations. Recently,
several airlines have begun reinstating routes that were temporarilyoputold.

Table3-1 ¢ TSA: Total Customer Throughput (National)
% Difference

2019 2020 2021 2022* 2019vs. 2020vs. 2021 vs.

2020 2021 2022*

January 59,357,493 | 61,673,279 | 23,421,229 | 46,000,046 3.9% -62.0% 96.4%

February | 57,525,435 | 60,463,775 | 24,867,048 | 48,528,013 5.1% -58.9% 95.1%

March 72,683,832 | 31,029,383 | 38,562,607 | 63,643,054 | -57.3% 24.3% 65.0%

April 68,107,494 3,198,527 40,263,920 | 63,436,314 | -95.3% | 1158.8% 57.6%

May 74,452,226 7,347,527 49,883,982 | 67,182,736 | -90.1% | 578.9% 34.7%

June 76,668,787 | 14,755,057 | 56,712,872 | 68,163,881 | -80.8% | 284.4% 20.2%

July 79,332,046 | 20,823,298 | 63,188,017 | 70,290,673 | -73.8% | 203.4% 11.2%
August 74,445,793 | 21,515,106 | 57,484,123 - -71.1% | 167.2% -
September | 66,941,195 | 21,828,103 | 51,089,715 = -67.4% | 134.1% -
October 72,108,333 | 25,716,680 | 57,162,404 - -64.3% | 122.3% -
November | 68,608,532 | 25,357,178 | 57,644,161 = -63.0% | 127.3% -
December | 70,250,692 | 26,417,472 | 58,863,955 - -62.4% | 122.8% -

80.9% 43.9%**

-61.9% |

Total 840,481,858 \ 320,125,385 579,144,033 427,244,717*
*Activity throughJuly 31 2022.
*Comparison of Januaryuly 2021 (296,899,675 passengers) vs. Jarludyy2022 (427,244,717 passengers).
Source: Transportation Securiyiministration, CHA, 2022.

Impact at AVL

As shown inrable3-2, upward trends in passenger enplanements are also being experienced at
AVL Enplanementswere higher monthovermonth from March 2021 toJune 2022 when
compared to the respective months in the preceding year. Memter-month data from January
through December for 2020 and 2021 indicated approximately A d€rcent increase in
passenger enplanements.

Based on conversations withe GARAAand in line withupcoming airline service schedules and
recent trends, enplanements are expected to continue increasing with the anticipation of
surpassing th&AA 202TAF at the end of the year (202&fore stabilizing

As shown irfTable3-3, commercial operations at AVL were also negatively impacted by €OVID
19, with operations decreasing by approximately 38.2 percent in 20#hcompared to activity

the previous year. As previously discussed, the decrease in operatiasa direct result of
airlines temporarily cutting back service routes atigringfleet mixes as airlines transitioned to
larger bodied aircraft.
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Table3-2 ¢ Covid19: Impact on Enplanements at AVL

0 019 020 0 0 40 DTS ENEE
019 0 020 0 0
January 45,770 58,017 | 22,658 41,920 26.8% -60.9% 85.0%
February | 43,707 52,746 | 22,977 47,636 20.7% -56.4% 107.3%
March 60,805 31,418 | 39,029 67,677 -48.3% 24.2% 73.4%
April 61,230 1,210 48,371 70,179 -98.0% 3897.6% 45.1%
May 71,960 7,717 | 62,546 79,946 -89.3% 710.5% 27.8%
June 77,313 20,183 | 77,489 90,410 -73.9% 283.9% 16.7%
July 81,749 27,034 | 91,609 - -66.9% 238.9% -
August 75,825 27,853 | 71,735 - -63.3% 157.5% -
September| 69,344 25,151 | 65,120 - -63.7% 158.9% -
October 81,495 38,732 | 85,762 - -52.5% 121.4% -
November| 69,003 34,804 | 65,431 - -49.6% 88.0% -
December| 70,892 29,543 | 63,288 - -58.3% 114.2% -

Total

45.796*

809,093 354,408

*Activity throughJune 302022.
*Comparison of Januaryune 2021 (273,070 enplanements) vs. Jarrdane 2022 (397,768 enplanements).
Source: GARAA, CHA, 2022.

716,015

397,768

102.0%

Table3-3 ¢ Covid19: Impact on Commercial Operations at AVL

Month Commgrmal % Difference
Operations
2019 21,150 -
2020 13,064 -38.2%
2021 20,328 55.6%

Source: GARAA, CHA, 2022.

3.2.2 COVIB19 Impact on General Aviation
GAusers were not impacted by the COMID

Figure3-1 ¢ GA Aircraft Shipments

pandemic to thesameextent of commercial Aircraft Shipments & Billings: Comparison of Last THREE Full Years
operators. While travend routerestrictions | ARPLANESHIPMENTS 2019 | 2020 | 2021 | %CH.2021
were placed on the commercial industry, rout| = rision airplanes () 1336 1332 1,409 +5.8%
restrictions were not placed on civil aviatior| Turboprop Airplanes 525 443 527
However, business and travel restrictions d| susiress jets 809 644 710 +10.2%
have arl |mpact.on itinerant GA travel, thoug ;ETPAI\: :bLFT{:LANE ser0| 2410|2646 o
recreational flying has largely been stab
throughout tm pandemic_ |n addition durinc TOTAL AIRPLANE BILLINGS $23.5B $20.0B $21.6B +7.6%
2020 GA p|IOtS began aSSiSting with CGI1AD HEL ICOPTERS SHIPMENTS 2019 2020 ogo | R CFTE(EE
relief efforts by aiding in delivery of person

. . . Cpes Piston Helicopters 179 142 181 +27.5%
protective equipment to medical facilities.

Turbine Helicopters (*) 698 567 679 +19.8%
lndUStry ImpaCtS TOTAL HELICOPTER 877 709 860 +21.3%
As shown irFigure3-1, GAAircraft Shipment | SHIPMENTS '
Reports, published by the General Aviatic ;(IDL‘[TI:I-;SEUCDPTER $3.88| $348| 428 +22.6%
Manufactures Association (GAMA), aircre

Source: General Aviation Manufactures Association.
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shipments in the United States declined from 2,670 aircraft in 2019 to 2,419 aircraft in 2020. In
2021, aircraft shipmentsnprovedby approximately 9.4 percent, with shipments totaling 2,646
aircraft.

Impact at AVL

Similar tothe national GA industry, GA activity at AVL was not as heavily impacted as commercial
activity. Based on conversations with Signature Flight Support (Signature) and data collected via
the FAA Operations Network (OPSNET) and GARAA, GA activity expedetieectase of
approximately 16.0 percent from 2019 to 2020. Although experiencing a decrease in operations
at the beginning of the pandemic, GA activity increased in 2021 by approximately 19.1 percent,
surpassingactivity prior to the pandemic. The trendsgarding GA activity levels at AVL are
further discussed isection 3.3.2

3.3 HISTORICAL AVIATION ACTIVITY LEVELS

Prior to performing forecast methodologies, it was important to analyze and understand the
historical activity levels at AVL.

3.3.1 Historical Enplanements

From 2011 through 2021, enplanements at AVL fluctuatkohgsidethe entrance and exit of

service operators, as well as with expansion into new market areas. In November 2011, Allegiant
began offering norstop service between AVL and Orlando, Florida. Although a newloitra

cost carrier (ULCC) was introduced at AvipJanements decreased approximately 12.3 percent

FNRY Hnanmm (G2 HAamH +a&a | NBadAZ G 2F FANIAySa SE.
discontinued service at the Airponvhich wassoonfollowed by the loss of AirTran Airways in

January 2012. In 2014, Allegiant expanded-stmp service to include new market areas, thus
attributing to an increase in enplanements from the previous year, with the Airport seging
approximate 15.1 percent increase.

In 2019, AVL experienced a record high numbgrasisengeenplanementsat 809,093.As was
the case withthe commercial service airpastas a wholén the US, AVL saw a drastic decrease in
passenger enplanements in 2020 as a direct impact of GO/Ilvhich resulted in extreme
changes in services offered by airlines. From 2019 to 288ilanements at AVL droppdom
809,093 enplanements to 354,408 enplanementsbypm@pproximately 56.2 percenas a result

of loss in services and frequencies.

AVL primarily caters to the leisure market. As discussed in the FAA Aerospace Forecast (2021
HANnMUY WR2YSAGAO f SAAdz2NE (NI @S in20t, dirlineshegani KS NI
increasing services and the public became more comfortable with traveling, thus enabling activity

at the Airport to begin recovering. In 2021, enplanements were within approximately 10.9

5 General Aviation Manufactures Associatidnircraft Shipments & Billings: Comparison of Last Three Full. Years
https://gama.aero/factsand-statistics/quarterlyshipmentsand-billings/. Accessed 18 May 2022.
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percent of reaching 2019 activity levels, witth6,015enplaned passenger3hese trends are
depicted inFigure3-2.

Figure3-2 ¢ Historical Passenger Enplanements

900,000 809,093

800,000 716,015
700,000
600,000 568,176
500,000 114606 477,397
400,000 362:295 .- o/ 338,999 378,124 352,762 354,408
300,000
200,000
100,000
0

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Source: GARAA, CHA, 2022.

3.3.2 Historical Operations

As shown irFFigure3-3, operations were relatively steady at AVL from 2011 through 2018, with
operations ranging between 61,298 and 68,860. In 2019, operations reached a record peak with
75,184 operations before decreasing by approximately 22.6 percent to ayeiehistoricalow

of 58,204 operations due to COVID. In 2021, commercial, GA, and military operations each
increased, resulting in an overall increase in operations by approximately 30.1 percent with
75,738 operations a new record high at AVILhe increase in commercial travel can be partially
attributed to the return of commercial services and routes that were previously reduced, while
factors leading to the increase of GA operations could be attributed to an increase in disposable
income.

Figure3-3 ¢ Historical Operations

80,000 75,184 75,738
68,860

70,000 62,016 61,928 62,951 63182 64,192 00350 o o0

o 58,204
50,000

40,000

30,000

20,000

10,000

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

o

Note: 2011 through 2021 average activity breakdowngommercial Operations (24.3%), General Aviation
Operations (69.1%), & Military Operations (6.6%).
Source: FAA OPSNET, GARAA, CHA, 2022.
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3.3.3 Historical Based Aircraft

The number of based aircraft at AVL have experienced several periods of fluctuation between
2011 and 2021as seen ifrigure3-4. Based aircraft were lowest in 2018 with 115 airceaft
highest in 2011 2014at 174. In 2021, AVL had1full-time based aircraf{144 singleengine, 9
multi-engine, 5 jets, and 3 helicopters)

Figure3-4 ¢ Based Aircraft

200
180

: - 174 171 166 174 - 161
lio 124 132 133 132 s 140
12
10
8
6
4
2
0

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

o O O O O o o

Note: Based aircraft from 2009 through 2020 were provided by the FAA 2021 TAF, while based aircraft in 2021 were
provided byAirport Master Record (Form 5010)
Source: FAA 2021 TA&tport Master Record (Form 501@ARAA, CHA, 2022.

3.4 FACTORS INFLUENCING ACTIVITY AT AVL

As mentioned irChapter 1 Inventory,the Authority completed a Terminal Building Assessment
Study in 2018 to evaluate the aging of the existing terminal facility. It was ultimately
recommended that the existing facility be replace@ process that is currently concluding its
design stage ahis anticipated to be completkin 2026 This Study recommended a-fjate
facility by 2038. Furthermore, the Authority has recently completed a runway reconstruction
program and development of a parking garage at the Airport.

As a result of the previously mentioned Study, the Authority began programming and designing
a new terminal facility in the same location as the existing one, with development to occur in
phases. These efforts include significant financial investmentsdojtithority with the intent to
accommodate the expected increase in passenger demand, as well as a new entrant airline and
increases in service at AVL.

In addition to the facility improvements, several external factors were included in the evaluation
of passenger activity at the Airport:

7~ Actual mssenger enplanement numbers indicate AVL passenger enplanements are on
track to recover in 2022.

"~ Socioeconomic growth in the Asheville MSA (population, per capita income, etc.)
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»~ The presence of a growing ULCC market at the Airport (Allegiant, Sun Country, etc.)
further detailed in subsequent sections.

7~ The previously mentioned significant investments by the Airport Authority to improve the
terminal to accommodate lonterm passenger growth.

»~ The recent growth in air service from new airlines [Sun Country (October 2021) and Jet
Blue (June 2022)], as well as added and returning routes via existing afrifesto
Section 3.7.)

3.5 FORECAST DATA SOURCES

Information factored into both planning and forecasting efforts included aviation operational
trends and anticipated changes in aircraft fleet mix operating at AVL. The data and assumptions
used to define the baseline conditions and future activity tremgse derived from multiple
sources, including:

7 Airport Management, Airport management provided the most accurate historical data
for the Airport. This included passenger and operational activity, facility needs, gate
requirements, fleet mix transition, and upcoming service growth. Recent activity data at
AVL was provided by the Authority.

2~ FAA 2021 Terminal Area Forecast (TB&AFAA 2022 Draft TAFTAF activity estimates
are derived by the FAA from national estimates of aviation activity. These estimates are
then assigned to individual airports based upon multiple market and forecast factors. The
FAA looks at local and national economic conditiagsyell as trends within the aviation
industry, to develop each forecast.

- FAA Traffic Flow Management System Counts (TFMIB®S C! ! Qa4 ¢Ca{/ 02
traffic activity data and fleet mix data for the National Aerospace System.

- FAA Operations Network (OPSNEThis data system is maintained by the FAA and
provides operation counts at towered airports within the National Airspace System.

» Airport Master Record (Form 5010 KA & RF Gl YR FT2N¥Y OFYy o0S
Airport Data and Information Portal (ADIP) and includes airport and aeronautical data,
organized by facility/airport. For the purposes of this Study, this data set waktose
determine current based aircraft.

7~ Bureau of Transportation Statistics (Air Carrierd00) ¢ The Bureau of Transportation
Statistics (BTS), part of the Department of Transportation (DOT), provided statistical data

R AYy al NOK HAHH
GAQGAGE LINRP2SOGAZ2Y
2

2GSy GKS WC!'! HWaHH S5NXYFG ¢! CQ KlFa y Yy F2N)NIff8
recommended Master Plan forecast.

5h2i3Ss GKS WC!! HAauHmM ¢! CQ ¢l & LlddzofAraks
0S@2YR Hnun NBLNBaASyilGAy3dI GKS c!! a | O

[t
(@]]
w
w
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relating to commercial aviation, multimodal freight activity, and transportation
economics. The-I00 data contains market data reported by U.S. carriers, including the
air carrier, flight origin and destination, equipment type and seat information, and
number of enplaned passengers.

»~ Boeing Commercial Market Outlook (262040)& Airbus Global Market Forecast (2621
2040)¢ Thesemarket outlools provide information detailing future fleet mix transitions,
such as new aircraft entering the market and future equipment retirements, for
commercial carriers.

% Ailevon Pacific Aviation Consulting Ailevon Pacific, the air service development
consultant for AVL, provided insight and data on upcoming new and enhanced
commercial air service at the Airport, as well as information regarding potential activity.

7~ Airline Management, Airline representatives provided insight on upcoming route and
airframe changes, which were directly factored into the assumptions and methodologies
of the demand projections herein.

7 FixedBase Operator (FBO) RepresentativeRRepresentatives with Signature Flight
Support, the sole FBO operator at AVL, provided insight on recent general aviation activity
levels and based aircraft activity, as well as insight regarding plans for fyromneh.

"~ FAA Aerospace Forecast (FY 2P@41)¢ This forecast provided an overview of aviation
industry trends and expected growth for the commercial passenger air cantegeneral
aviationactivity segments. National growth rates of enplanements, operations, and fleet
mixes are provided over a 3@ar forecast horizon. For the purposes of forecast
development, the FAA Aerospace Forecasts were used as comparisons for the basis of
determiningthe growth of the general aviation fleet. This forecast also provided insight
into future air cargo growth trends on a national and international level.

%~ Woods & Poole Economics, ligdVoods & Poole Economics, Inc. is an independent firm
that specializes in developing lotgrm economic and demographic projections, utilizing
more than 900 economic and demographic variables. The database includes every stat
Metropolitan Statistical Area (MSA), and county in the U.S. For the purposes of this Study,
data contained within the 2021 State Profile for North Carolina was utilized, which
contained historical data through 2019 and projections from 2020 to 2050.

3.6 SOCIOECONOMIC OVERVIEW

The factors that have the greatest impact on the growth prospects of an airport are the
socioeconomic characteristics (i.e., population, employment, and personal income per capita)
LINBaSYyd gAGKAY (GKS FANLERZNIQa OFGOKYSYyGs 2N Yl
Ly ANLIRZ2 NI Qa OF G OK Yi&slein whidhar airpbriicapufed theyfrgjBritylofa G K S
its uses. To determine the catchment area, an evaluation using socioeconomic factors was
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conducted to identify which airports the local area population are most likely to use based on
proximity to other airports in the regidhwith respect given tarive-time and demographics.

For the purposes of this Study, the catchment area for AVL consisted of the following counties
within North Carolina (NC): Buncombe, Haywood, Henderson, Jackson, Madison, and
Transylvania County. Socioeconomic factors were also analyzed for the Ashetitbpditan
Statistical Area (MSA)Sate of North Carolinaand the United States.

COVIDB19 Disclaimer

Although 2019 represents the last year of historical socioeconomic data provided, Woods &
Poole has continued to analyze the effects of CEGMIDBN the economy and the impacts on the

LINE JARSR LINRP2SOUGA2Yad t SNJ222RRRBAYRITiGRNA+HEHI!
does not appear to have made a quantifiable ldagn economic impact that would affect U.S.
SO2y2YA0O ANRPYGIK 0S@2yR HnAnHH YR GKNRBdAzZAK Hapnod

3.6.1 Population

From 2011 through 2021, the AVL catchment area, Asheville MSA, the State of North Carolina,
and the United States all experienced steady growth ymaar-year and are projected to
continue steadily increasing throughout the forecast horizon.

In 2021, the Asheville MSA had an estimated population of approximately 470,200, while the AVL
catchment area had an estimated population of approximately 549,760 (or approximately 5.1
LISNOSyd 2F GKS {0FdSQa LI Lz | i Rpfipm 2011002821 ! @S NI
for the AVL catchment area and Asheville MSA weth approximately 0.9 percent, which were

below the AAGR for the State (1.0 percent) but above the percent AAGR for the United States
(0.6 percent).

The population growth rate from 2021 through 2041 for the catchment area and MSA are equally
projected, with AAGRaf approximately 0.8 percent, which ab®th also lower than the AAGR

for the State (0.9 percent) but higher than the national AAGR of 0.6 percent. The lesser growth

rate of the catchment area and MSA when compared to the State indith#t the Airport is

dependent upon more than resideand seasonal/leisurgavelers for passenger activity growth

and relies on passenger leakage from nearby airposisch as fromCharlotte Douglas
International Airport (CLTNnd Greenville&Spartanburg International Aigst (GSP)According to

l +[ Q&4 LINBOA2dza [ SFH{1 38 {GdzReéx FLIINBEAYIFGSte vy
Ay (GKS ! ANLI2 NITHese tréhtsin® HepiGed irable3MBrid Rgure3-5.

8 Refer to Chapter dInventory,Section 1.2.2, Location and Service Area

% Per Woods & Poole Economics, Inc., the Asheville, NC MSA consists of the following locations: Buncombe, NC;
Haywood, NC; Henderson, NC; and Madison, NC.
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Table3-4 ¢ Population (Historical & Projected)

AVL Asheville United
Catchment Area mMsa AAGR Stae-NC  AAGR  gites
Historical
2011 501,160 - 428,113 - 9,657,592 - 311,556,806 -
2016 526,325 1.0% | 450,310 | 1.0% | 10,154,788 1.0% | 322,946,138 0.7%
549,762 470,196 10,679,082 332,219,513
AAGR 2012021
Projected
2026 574,725 0.9% | 491,597 | 0.9% | 11,214,397 1.0% | 343,776,826] 0.7%
2031 599,300 0.8% | 512,678 | 0.8% | 11,753,489| 0.9% | 355,171,046 0.7%
2036 623,109 0.8% | 533,118 | 0.8% | 12,290,084| 0.9% | 366,230,596| 0.6%

645,805

552,621

12,818,124

376,799,404

AAGR 2022041

Growth Rate 20222041
Note: Average Annual Growth Rate (AAG/tropolitan Statistical Area (M$A
Source: Woods & Poole Economics, Inc., CHA, 2022.

Figure3-5 ¢ Population (Historical & Projected)

2011-2016 2016-2021 2021-2026 2026-2031 2031-2036 2036-2041

1.2%
1.0%
0.8%
0.6%
0.4%
0.2%
0.0%

B AVL Catchment Area B Asheville MSA B State - NC BEUnited States

Note: Depicts Average Annual Growth Rates (AAGR).
Source: Woods &oole Economics, Inc., CHA, 2022.

3.6.2 Employment

In 2020, the number of jobs within the AVL catchment decreased by approximately 9.2 percent,
which could have possibly been a result of COMDDespite a decrease in jobs the previous
year, the number of jobs increased in 2021ajgproximately338,000, exceeding the number of
jobs in 2019 (approximately 328,000). Jobs within the AVL catchment area in 2021 represented
approximately 5.3 percent of all jobs within North Carolina.

Like the AVL catchment area, the Asheville MSA, North Carolina, and United States experienced
a decrease in jobs in 2020, followed by increases in 2021 that exceeded the number of jobs
available prior to COVHDO. The number of jobs prior to COVID (2019) and in 2020 were as
follows:

= Asheville MSA
o 2019 (288,000 jobs): 2020 (260,200 jobs)
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»~ North Carolina
o 2019 (6,189,000 jobs); 2020 (5,820,800 jobs)
"~ United States
o 2019 (203,809,500 jobs); 2020 (191,619,500 jobs)

As depicted iTable3-5, the number of jobs within the AVL catchment area, Asheville MSA, North
Carolina, and United States are each expediedteadily increase throughout the forecast
horizon.

Table3-5 ¢ Employment (Historical & Projected)

AVL Asheville United
Catchment Area AAGR MSA R States AAGR
Historical
2011 273,126 - 238,794 - 5,292,806 - 176,091,617 -
2016 306,166 2.3% | 267,795| 2.3% | 5,829,004 | 1.9% | 193,378,928 1.9%
337,951 296,550 6,386,673 209,319,103
AAGR 2012021
Projected
2026 362,878 1.4% | 318,563 | 1.4% | 6,889,180 | 1.5% | 222,948,195 1.3%
2031 388,434 1.4% | 341,149 | 1.4% | 7,407,165| 1.5% | 236,437,342 1.2%
2036 414,463 1.3% | 364,160 | 1.3% | 7,938,288 | 1.4% | 249,724,570 1.1%

440,923 387,548 8,482,533 262,828,819
AAGR 2022041

Growth Rate 20212041
Note 1: Table depicts number of jobs within the designated area.
Note 2: Average Annual Growth Rate (AAGR)ropolitan Statistical Area (MSA)
Source: Woods & Poole Economics, Inc., CHA, 2022.

Figure3-6 ¢ Employment (Historical & Projected)

2.5%
2.0%
1.5%
1.0%
|
0.0%
2011-2016 2016-2021 2021-2026 2026-2031 2031-2036 2036-2041
BAVL Catchment Area B Asheville MSA B State - NC B United States

Note: Depicts Average Annual Growth Rates (AAGR).
Source: Woods & Poole Economics, Inc., CHA, 2022.

3.6.3 Personal Income Per Capita

Despite experiencing a decrease in jobs from 2019 to 2020, personal income per capita within
the AVL catchment area, Asheville MSA, North Carolina, and United States inaeasistently
through 2021.
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In 2021, the AVL catchment areadhan average personal income per capita of approximately
$44,700, which was lower than that of the Asheville MSA, North Carolina, and United States. The
Asheville MSA had a personal income per capita of approximately $50,670, which was similar to
the Stateof North Carolina (approximately $51,240), but about 16.3 percent less than the United
States ($60,540).

The AVL catchment area, Asheville MSA, and United States are projected to grow by
approximately 4.7 percent annually throughout the forecast horizon, which is slightly slower than

GKS {dFdS 2F b2NIK /FNRtAYlFrQa LINR2SOGSR | yydz

Table3-6 ¢ Personal Income Per Capita (Historical & Projected)
Asheville

State-

United

Catchment Area AAGR MSA AAGR NC AAGR States AAGR
Historical
2011 $31,111 = $34,630 = $36,764 - $42,739 -
2016 $37,221 3.3% | $41,862 | 3.9% | $42,816 | 3.1% | $50,014 | 3.2%
2021 $44,699 2.4% | $50,667 | 3.9% | $51,242 | 3.7% | $60,536 | 3.9%
AWA - . D . 0 0 00 0 /A0 0 0 0
Projected
2026 $54,968 4.5% | $62,236 | 4.2% | $63,521 | 4.4% | $74,774 | 4.3%
2031 $69,318 4.8% | $78,409 | 4.7% | $80,729 | 4.9% | $94,592 | 4.8%
2036 $87,914 4.9% | $99,369 | 4.9% | $103,195| 5.0% | $120,277| 4.9%
2041 $111,498 4.8% | $125,954| 4.9% | $131,956| 5.0% | $152,921| 4.9%

AAGR 202204 4. 7% 4. 7% 4.8% 4.7%
0 Rate20 04 48.6% % 6%

Note 1: Depicts average personal income per capltae 2: Average Annual Growth Rate (AAGR)
Source: Woods & Poole Economics, Inc., CHA, 2022.

49 4%

Figure3-7 ¢ Personal Income Per Capita (Historical & Projected)

2011-2016 2016-2021 2021-2026 2026-2031 2031-2036 2036-2041

6.0%
5.0%
4.0%
3.0%
2.0%
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0.0%

B AVL Catchment Area B Asheville MSA B State - NC B United States

Note: Depicts Average Annual Growth Rates (AAGR).
Source: Woods & Poole Economics, Inc., CHA, 2022.

3.7 COMMERCIAL ACTIVITY FORECASTS

To determine the facility sizing requirements necessary to adequately accommodate the current
and future activity demandat AVL. a forecast of annual enplaned passengers and annual
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commercial aircraft operations was developed. Tgreme indicator of activity demand for a
commercial service airport is the number of annual enplaned passengers, as enplanements drive
passenger terminal sizing requirements, and to a lesser extent, commercial carrier operations
and fleet mix.This section provides the methodologies for the development of the commercial
enplanements at AVL over the -§@ar planning horizon.

3.7.1 Commercial Enplanements Forecast

QY LI FySYSyida IINB GKS LINAYINE YSIF&d2NBE 2F + 02Y
are key factors for terminal building and parking facility requirements. In addition to being an
AYLRNIOFYG GNBYR (GNIFO1Ay3 (22f s TepoNdd anhudlJ2 NJIi
enplanements are also used by the FAA to calculate Airport Improvement Program (AIP)
passenger entitlement funding through an apportionment formula. For the purposes of this
Study, forecasted enplanements serve as the basidddn the A N1.J2 NI Q& FIF OAf A (e
and financial projectionsSeveral forecast methodologies and statistical analyses were utilized

to provide a range of potential passenger activity levels at AVL. From these projections, a
recommended forecast was developed that represents the most reasonable projection of future
adivity based on existing data and current trends in passenger activity. Each of the
methodologies that were analyzed, along with the accompanying enplanement forecasts, are
described in the subsegunt sections.

FAA TABased Growth Scenario
The FAA TAPBased growth scenari¢Table 3-7) methodology assumed the FAZ021 TAR a
projected yearoveryear growth from 2021 through 2041 for enplanements and applied that
assumption to actual airpomteported data. Per the FA2021TAF, enplanements in 2021 at AVL
were projected at 591,035; however, actual enplanements were 716,015. Th@yeayear TAF
growth rate was then applied to the actual 716,015 enplanements and projected through 2041
assuming the TAF growth rate for thespective years. The result of this methodology projected
1,482,177 enplanements by 2041, with an overall average annual growth rate of approximately
3.7 percent.

Table3-7 ¢ FAA TABased Growth Scenario (Enplanements)

ea AYA . A\ A =' ed ena O

2021 591,035 716,015

2026 928,427 1,124,752
2031 1,032,306 1,250,597
2036 1,131,805 1,371,136
2041 1,223,464 1,482,177

AAGR20 04 % %
0 Rate 2021204 07.0% 07.0%
Note: Average Annual Growth Rate (AAGR).
SourceFAA 2021 TABARAA, CHA, 2022.

Historical Trend Scenario
For the purpose otfhe historical trend forecast scenario, it was assumed that enplanements
would grow at the AAGR of enplanements from 2011 through 2021 which was approximately 7.0
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percent. As shown inTable 3-8, this resulted in a projected 290.6 percent growth in
enplanements over the 2Qear planning horizon.

Upon further evaluation, it appears likely that enplanements will increase at a strong rate in the
short-term (through 2024) as the Airport continues to rapidly recover; however, it is not likely
that enplanements will continue this rapid rate of growthrohg the forecast horizon once
activity has recovered. Thus, the historical trend analysis was not chosen to represent the
recommended enplanements forecast.

Table3-8 ¢Historical Trend Scenario (Enplanements)
[STAVAN Historical Trend

vear 2021 TAF  (10-Year)
2021 591,035 | 716,015

2026 928,427 | 1,006,500
2031 1,082,306 1,415,100
2036 1,131,805 1,989,400
2041 1,223,464 2,796,600

AAGR 2022041 3.7% 7.0%

Growth Rate 20212041 \ 107.0% 290.6%
Note: Average Annual Growth Rate (AAGR).
Source: GARAA, CHA, 2022.

Regression Scenarios

The regressiovased scenarios examined passenger activity to determine if a causal relationship
exists between the passenger activity levels and the socioeconomic conditions prevalent during

that period. Several different regression analyses were perfornfier each of the pre

determined periods. The socioeconomic factors that were analyzed included population, income,
FYR SYLX 28YSyilod ¢KS 2dziLizi 2F | NBINBAEAZ2Y | Y
which ranges from 0 to 1.0. If the’ & an analysis falls between 0.85 and 1.0, there is a strong
statistical correlation; if it falls below 0.85, there is less correlation. In other words, the higher

the Rvalue, the stronger the correlation is between the variables.

For the purpose of this forecast, three separate periods were examinegedbhistorical period
(20112021) pre-COVID (20%2019), and excluding COVID (221119 and 2021). The results of
each scenario are summarizedTiable3-9.

Regression Scenario 1:-Y@ar Historical Period (20PD21)

The first regression scenario looked at the relationships between socioeconomic conditions and
passenger enplanements over a-yi€ar historical period (2011 through 2021). This period took
into consideration conditions prior to COVID, during peak COVID intervals, and during economic
recovery over the past year.

7~ PopulationBased Regression®Ralue = 0.50
2~ EmploymentBased Regression?-Ralue = 0.80

7 IncomeBased Regression®*-Ralue = 0.48

Forecasts of Aviation Activity 3-15



>
mi"e// AIRPORT MASTER PLAN UPDATE

|||||||||||||||

»~ PopulationincomeBased Regression?Ralue = 0.51
7~ EmploymentincomeBased Regression®Ralue = 0.82
"~ PopulatiorREmploymentincomeBased Regression?*Ralue = 0.86

Regression Scenario 2: RE®VID (2012019)
The second scenario only examined conditions prior to COVID, as COVID greatly impacted the
economy and enplanements.

»~ PopulationBased Regression*Ralue = 0.71

» EmploymeniBased Regression*Ralue = 0.76

»~ IncomeBased Regression*Ralue = 0.76

»- PopulationincomeBased Regression?*Ralue = 0.78

»~ EmploymeniincomeBased Regression?Ralue = 0.76

7~ PopulatiorREmploymentincomeBased Regression®*Ralue = 0.85

Regression Scenario 3: Excluding COVID {2019 & 2021)
The third regression scenario examined conditions prior to COVID (2011 through 2019), as well
as COVID recovery (2021).

7~ PopulationBased Regression®Ralue = 0.79

»~ EmploymeniBased Regression?*Ralue = 0.82

7 IncomeBased Regression®*Ralue = 0.81

7~ PopulationincomeBased Regression?*-Ralue = 0.82

»~ EmploymentincomeBased Regression®Ralue = 0.82

»- PopulatiorREmploymentincomeBased Regression®*Ralue = 0.89

Regression Summary

The populatioremploymentincomebased scenarios were the only regression scenarios with R

values that indicated strong correlations between historical enplanements at AVL and the
420A2S02y2YAO FILOG2NAR 6AGKAY (GKS ! ANLRNIQa Ol
scenarios were not chosen to represent the recommended enplanemerdsdet.

Although the Rvalues for the populatio@mploymentincomebased scenarios indicated strong
correlations between the socioeconomic factors and enplanements, the scenarios resulted in
unrealistic trends. In the first scenario, enplanements were projected to increasewtkierage
annual growth rate of approximately 7.8 percent throughout the forecast horizon. While the
growth may be realistic in the sherérm, it is not likely that enplanements would sustairath

level ofrapid growth longterm. In the second and thirsicenarios, enplanements were projected

to decrease by approximately 4.9 and 3.0 percent, respectively. With planned route expansions
in the shortterm as the airline industry recovers and with the entrance of a new air carrier (Jet
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Blue) at AVL, enplanements are not expected to decrease; therefore, the population
employmentincomebased scenarios were also eliminated from consideration as the
recommended enplanements forecast.

Similar to historic trends, it is not surprising that the regression analyses did not provide realistic
projections of future activity at AVL. As enplanements have had significant variability in the past
10-years, with significant swings both up and dowarrelations with more stable socioeconomic
variables does not have much predictive value.

Table3-9 ¢ Regression Scenarios (Enplanements)
Regressions

Population

FAA

2021 TAF

Based

Populationr = Employment

Based

Income
Based

Population

Income
Based

Employment
IncomeBased

Employment

Income
Based

Regression Scenario 1: -Mear Historical Period (2012021)
2021 591,035 716,015 716,015 716,015 716,015 716,015 716,015
2026 928,427 806,506 884,884 888,586 707,533 816,968 1,039,403
2031 1,032,306 975,754 1,059,547 | 1,235,902| 680,597 879,426 1,530,403
2036 1,131,805| 1,139,727 1,237,443 | 1,686,000 532,854 895,814 2,236,229
2041 1,223,464 | 1,296,034 1,418,284 | 2,256,826| 240,215 856,954 3,196,947
AAGR 202:204 % 0% % 9% % 0.9% 8%
0 Rate 2024204 07.0% 81.0% 98.1% % 66.5% 9.7% 46.5%
Regression Scenario 2: PEOVID (201-2019)
2021 591,035 716,015 716,015 716,015 716,015 716,015 716,015
2026 928,427 942,921 892,889 1,132,415| 1,355,285 1,063,610 536,912
2031 1,032,306| 1,165,650 1,066,987 | 1,649,118| 2,245,329 1,481,070 397,035
2036 1,131,805| 1,381,435 1,244,307 | 2,318,728| 3,497,825 2,007,947 301,488
2041 1,223,464| 1,587,134 1,424,563 | 3,167,946| 5,178,689 2,663,099 262,978
AAGR20 04 % 4.1% % % 0.4% 6.8% 4.9%
0 Rate 2024204 07.0% % 99.0% 42.4% 6 % 9% 63.3%
Regression Scenario 3: Excluding COVID (2B & 2021)
2021 591,035 716,015 716,015 716,015 716,015 716,015 716,015
2026 928,427 942,487 888,783 1,091,135| 1,189,524 957,971 556,416
2031 1,032,306| 1,165,039 1,061,453 | 1,578,739| 1,863,624 1,237,304 441,445
2036 1,131,805| 1,380,654 1,237,320 | 2,210,641| 2,790,875 1,567,459 380,591
2041 1,223,464| 1,586,189 1,416,098 | 3,012,035| 4,016,903 1,956,751 388,298
AAGR 202:204 % 4.1% % 4% 9.0% % 0%
0 Rate 2024204 07.0% % 97.8% 0.7% 461.0% % 45.8%

Note: Average Annual Growth Rate (AAGR).
Source: FAA 2021 TAF, Woods & P&alenomics, GARAA, CHA, 2022.

October2024
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Econometric Scenarios

As defined by Merrialda S6 a1 SNE SO2y2YSUONAOa Aa GOKS LI A
dlidzRe 2F SO2y 2 YA ®THe eddriomdtriy RRenhdbsPrvere SrasaltdEexamining

the yearoveryear socioeconomic projections and applying incremental growth rates to AVL
enplanements throughout the forecast horizon. For the purposes of this forecast, the following
econometric analyes were performed: populatiebased, employmenbased, and income

based.

As previously stated, it is anticipated that enplanements will likely increase at a rapid rate in the
short-term as the Airport recovers from COWi®ated activity loss, followed by a more
conservative growth in the mediunto longterm. Socioeconomic treds can correlate to the

rate of increase in future activitiut are not the only contributing factsrto activity growth.

Thus, the econometric scenarios were not chosen to represent future activity at the Aifjst

is due tathe scenario®einglimited to only socioeconomic factors, rather than the broader range

of elements that are anticipated to have the most influence on the number of enplaned
passengers (i.e., changes in service routes, new services providers, growth in tourism, etc.) at the
Airport.

Table3-10 ¢ Econometric Scenarios (Enplanements)
Econometrics

[STAVAN = — |
2021 TAF Population | Employment Income
Based Based Based

2021 591,035 716,015 716,015 716,015
2026 928,427 748,527 768,828 880,515
2031 1,032,306 780,534 822,973 1,110,377
2036 1,131,805 811,543 878,121 1,408,261
2041 1,223,464 841,102 934,181 1,786,046

AAGR 2022041 3.7% 0.8% 1.3% ‘ 4.7%

Growth Rate 20222041 | 107.0% 17.5% 30.5% ‘ 149.4%

Note: Average Annual Growth Rate (AAGR).
Source: FAA 2021 TAF, Woods & Poole Economics, GARAA, CHA, 2022.

Air Service Econometric Scenarios

The air service econometric scenarios were more qualitative in nature and based on familiarity
with local conditions, specific plans of airlines (both announced and anticipated), and a number
of logical assumptions. To develop these forecasts, interviesvs wonducted with the Greater
Asheville Regional Airport Authority (GARAA) staff and Airport stakeholders. Potential air service
developments occurring during the forecast horizon were evaluated, including expanded services
to existing destinations, sewasto new destinations, and entrant airlines (i.e., Jet Blue and other
potential service providers). Additional elements that were analyzed included historical activity
trends, fleet mix, load factors, and econometric trends. The resulting forecasts arefdher

10 Merriam-Webster.Econometric Definition & MeanindgMerriam-Webster https://www.merriam-
webster.com/dictionary/econometricAccessed 24 May 2022.
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evaluated: a mediungrowth, mediumhigh-growth, and higlkgrowth/ultimate.

Medium-Growth Scenario

The historical trend analysis was used as a foundation from 2022 through 2024, along with
activity resulting from assumed increases in load factors. The Airport Authority provided
information regarding known activity, including a new entrant airline (J&¢)Broute expansion

via existing carriers, and the return of some services that were previously suspended due to
COVID resulting in an AAGR of approximately 11.5 percent from 2021 through 2024.

¢CKS NBUOdzNYyAYy3I FOGAGAGE YR Y26y WySgQ | OUA DA
into this evaluation included:

»~ Returning Activity (Transitioning from seasonal, back to daily):
0 American: Philadelphia International Airport (PHL)
7 New Seasonal Service:

0 American: Ronald Reagan Washington National Airport (DCA), LaGuardia Airport
O[D!/' 0 aAl YA LYGSNYFGA2ylFf ! ANLRZNL oalL! 03

o Jet Blue: Boston Logan International Airport (BOS)
o Delta: MinneapolisSaint Paul International Airport (MSP)
0 United: Newark Liberty International Airport (EWR)

Once enplanements were shown to surpass 1 million (in 2024), enplanements were projected by
applying the average econometric AAGRs shownTable 3-10 (2.3%), thus increasing
enplanements at a slower incremental growth raidis result of this scenario are showable

3-11.

Table3-11 ¢ Medium-Growth Air Service Econometric Scenario (Enplanements)

202'1%?;' AF Medium-Growth
2021 591,035 716,015
2026 928,427 1,038,576
2031 1,032,306 1,162,182
2036 1,131,805 1,300,499
2041 1,223,464 1,455,279

AAGR 2022041 3.7% 3.6%

Growth Rate 20232041 107.0% 103.2%
Note: Average Annual Growth R{&RAGR).
Source: FAA 2021 TAF, Woods & Poole Economics, GARAA, CHA,
2022.
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Medium-High Growth Enplanements Forecdst

The mediumhigh growth scenari¢gTable3-12) wasadded onto the mediungrowth air service
econometric analysis to include assumptions regarding potential service activity such as
expanded services, new marketand the entrance of a new ULCC.

»~ Assumed Services to Begin in 2023:

o New daily, seasonal service (d@eks) via an A22@ith an 80 percent load factor,
with the load factor increasing incrementally to 85 percent by 2041.

o New daily, yearound service via a #6eat regional jet with an 80 percent load factor,
with the load factor increasing incrementally to 85 percent by 2041.
o ! dadzYSR ! yAGUSRQa aSNWBAOSa G2 L!5 gAftf NBa
»- Assumed Services to Begin in 2024:

o Entrant of a new ULCC providing one flight to three new destinations for three days
per week via an A320 with a 75 percent load factor, with the load factor increasing
incrementally to 80 percent and with services transitioning to four days weekly by
2029and five days weekly by approximately 2037.

Table3-12 ¢ Medium-High Growth Air Service Econometric Scenario (Enplanements)
[STAVAN Medium-High

2021 TAF Growth

2021 591,035 716,015

2026 928,427 1,183,319
2031 1,032,306 1,322,750
2036 1,131,805 1,477,394
2041 1,223,464 1,649,002

AAGR 2022041 3.7% 4.3%

Growth Rate 20242041 107.0% 130.3%
Note: Average Annu&@rowth Rate (AAGR).
Source: FAA 2021 TAF, Woods & Poole Economics, GARAA,
CHA, 2022.

High Growth/Ultimate Enplanements Forecast

The final scenario included all activity discussed in the medjtowth and the mediurshigh

growth scenarios anevas built out to also include the entrancetofo additional airlinesn five-

years (2026), thus resulting in the higlowth/ultimate scenarigp shown inTable 313. One
carrier was assumed to provide seasonal service (34 weeks), once daily, \gaat fgional jet.
The second carrier was assumed to provide one daily flight to four new destinationsoyealr

11 Note, the serices discussed as part of the medilmgh growth and higlyrowth/ultimate scenarios wer@nly
assumptions and do not represent committed service routes or actiVhg. potential for these described services
was evaluated to provide the Airport Authority with additional tools for planning future infrastructure and facility
improvements.
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via a B737700. All routes for each carrier were assumed to begin with a load factor of 80 percent,
which would later increase incrementally to 85 percent by the end of the forecast horizon.

Table3-13 ¢ High Growth/Ultimate Air Service Econometric Scenario (Enplanements)

Vear FAA 2021  HighGrowth/
TAF Ultimate
2021 591,035 716,015
2026 928,427 1,364,356
2031 1,032,306 | 1,507,559
2036 1,131,805 | 1,665,974
2041 1,223,464 | 1,841,354

AAGR 2022041 | 37%  4.8%

Growth Rate 20222041 | 107.0% = 157.2%
Note: Average Annual Growth Rate (AAGR).
Source: FAA 2021 TAF, Woods & Poole Economics, GARAA,
CHA, 2022.

Recommended Enplanements Summary

After evaluating each scenario, the mediggrowth air service econometric scenario was chosen
G2 NBLINBaSyd !+ Qa NBO2YYSYRSR SyLX I ySYSyi
nature. This forecast encompassed local economic and airline industnggy as well as
anticipated and announced changes in service routes specific to AVL. Historical activity, fleet mix,
and changes in load factors were also incorporated within this forecast sceha@omparison

of the recommended forecast versus theA2021 TAF and FAA 2022 Draft TAF can be found in
Section 3.10See AppendixA for the complete 268year forecast.

Qx

LowGrowth Enplanements Forecast

To provide a range of potential passenger activity levels, the FAA 2021 TAF was chosen to
represent the lowgrowth forecast. Although the overall growth rate is projected to be higher,
this forecast was chosen as the lgrowth forecast because it reflectsslower recovery, with
enplanements not surpassing 2019 activity levels until 2023.

Alternate Enplanements Forecasts

Tofurther provide a range of potential passenger activity levels, the meeiigh growth and
high-growth/ultimate air service econometric scenarios were chosen to represent alternate
commercial enplanements forecastsvhich represent growth beyond the recommended
enplanements forecasihese forecasts built upon the recommended forecast to address varying
levels of enplanements should potential air service developments occur within the forecast
horizon (i.e., a new entrant airline, service to new markets, etc.)s@l@ternate forecast
scenarioswill serve as the basis for future facility planning when examining facility requirements.

A summary of the lovgrowth, recommended, and alternate enplanements forecasts is
presented inTable3-14.
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Table3-14 ¢ Enplanementd~orecastSummary

O O ReCo enaed
Alternate Foreca
ea planeme planeme

AA 20 A ed 0 ed 0 0 O e
2021 591,035 716,015 716,015 716,015
2026 928,427 1,038,576 1,183,319 1,364,356
2031 1,032,306 1,162,182 1,322,750 1,507,559
2036 1,131,805 1,300,499 1,477,394 1,665,974
2041 1,223,464 1,455,279 1,649,002 1,841,354

AAGR 202204 % 6% 4.3% 4.8%
0 Rate 20 04 07.0% 0 % 0.3% %

SourceFAA 2021 TAF, Woods & Poole Economics, GARAA, CHA, 2022.

3.7.2 Commercial Operations Forecast

In addition to determining projected passenger enplanements, a commercial operations forecast
was developed to further determine the facility sizing requirements necessary to adequately
accommodate the current and future activity demand at AVL. Commeiictahft operations will
influence the requirements for the passenger terminal and airside infrastructure. The total

forecasted commercial operations are depictediiable 315.

The average commercial load factor in 2021 was approximately 72.6 percent. The forecast of

percentage of seats filled in 2022 was assumed to resume t&C@¥ID levels, consistent with
the average load factor for 2018 and 2019 (73.5 percent). This resoleedrojected increase of

approximately 0.9 percent, which was assumed to incrementally increase in the short term.
Aircraft size, seat configuration, and service routes were both taken into consideration when

determining load factors.

In the shortterm, departure seats were projected by evaluating known returning activity and

Wy SgQ

determining future departure seats, as well as industry trends regarding changes in fleet mix. For
the purposes of this forecast, it was assumed that arrival seats would equal departure seats. To

I OUA@GAGER

I yy2dzy OSYSyia
when developing the preferred enplanements forecast were also takerncomnsideration when

0SIAAYYAY3

Ay

project commercial operations, total analiseats (departure and arrival seats) available by
aircraft type were divided by the average number of seats for the respective aircraft.

Table3-15¢ Commercial Operations Forecast

Depa e 0 ercia

=c ea Operatio
2021 986,776 20,328
2026 1,415,957 26,054
2031 1,537,787 28,292
2036 1,670,099 30,723
2041 1,813,795 33,363

AAGR 20204 % %

024204 8

64.1%

Note: Average Annual Growth Rate (AAGR).
Source: Bureau dfransportation Statistics {T00 Data), GARAA, CHA, 2022.
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3.7.3 Commercial Fleet Mix

The commercial aircraft fleet mix projections are a function of the scheduled commercial
passenger air carriers that operate or are expected to operate at AVL during the forecast period.
Industry trends (i.e., aircraft acquisitions, aircraft phasgs, reirements, route demand, etc.)

YR F2NBOFad SyLXlySYSyid fS@Sta AyFtdsSyoS | O
data was then coupled with the forecasted commercial air carrier operations to determine the
number of annual departures by amaft category to the greatest extent practical. The
operational fleet mix forecast provided within this section serves as a practical planning tool for
developing airside and terminal development initiatives.

Whenprojectingthe future commercial fleet mix at AVL, it was important to identify the overall
market trends driving airline fleet mixes. Over the last few years, airlines began retiring older
aircraft, while alsobeginning tophase out the use admaller 50seat aircraft replacing them

with larger 70 and 90plus seat regional jets, as well as larger nadmydy aircraft. Due to
COVIEL9 impactsand a decrease in passenger travel, several airlines began temporarily altering
the fleet mixes being flowydecreasngthe number of aircraft being purchased.

According to the Boeing Commercial Outlook (2@R%0), a 16/ear forecast was developed
which indicated that overall aircraft deliveries will be approximately 7 percent lower than was
predicted prior to the pandemic, with widebody aircraft deliveries estpd to be approximately

8 percent lower than in 201®ver the next 2§/ears, Boeing predicts that singdésle passenger
aircraft will be the highest in demand through 2040, with these aircraft making up approximately
75 percent of future deliverieRerthe Airbus Global Market Forecast (262040), Airbus is
projected to deliver approximately 6,020rcraft domesticallycomprised of approximately 83.8
percent small aircraft (i.e., A220 & A320), 10.6 percent medium aircraft (i.e., AS20XLR &
A330ne0), and 5.6 percent large aircraft (i.e., A950 & A3561000).

This is reflected at AVL, as the Airport is expected to experience an increase in-bacpw
aircraft such as the A320, B737, and CRusine with industry trends, 5@eat aircraft are
expected to be retired (i.e., CR00, ER145, etc.) and replaced with larger aircraft (i.e115).

The projected commercial fleet mix by Aircrafpproach CategoryAAG category andAirplane
Design GroupADQ groupat AVL is presented ifable3-16.

Table3-16 ¢ Commercial Fleet Mix

A 0 0 0 0 0
Subtotal B 0 0 0 0 0
by AAC | C(i.e., A220, A319, B74200, B737700, ER145/175, etc.)| 20,278| 25,644 | 27,807 | 30,152 | 32,695

D (i.e., B737800/900, etc.) 50 410 486 571 668

I 0 0 0 0 0
Subtotal Il (i.e., CR200/700, ERJ 145, etc.) 6,656 | 3,412 3,705 | 4,024 | 4,370
by ADG Il (i.e., A220, A319/320, B7300/800/900, etc.) 13,672| 22,642 | 24,587 | 26,699 | 28,993

v 0 0 0 0 0

Source: Bureau of Transportation Statisticd (D Data), CHA, 2022.
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3.8 GENERAL AVIATION ACTIVITY FORECASTS

General aviation (GA) includes ak#gments of the aviation industry except commercial air
carriers/regional/commuter service, scheduled cargo, and military operations. GA represents the
largest percentage of civil aircraft in the U.S. and accounts for most operations handled by
towered andnon-towered airports. GA activities include flight training, sightseeing, recreational,
aerial photography, law enforcement, and medical flights, as well as business, corporate, and
personal travel via air taxi charter operations. General aviation atrerefompass a broad range

of types from singleengine piston aircraft to large corporate jets, as well as helicopters, gliders,
and homebuilt/kit aircratft.

General aviation operations are further categorized as either itinerant or local operations. Local
operations are those performed by aircraft that remain in the local traffic pattern or within-a 20
mile radius of the tower. Local operations are commonlgoagted with training activity and
flight instruction while alsancludngtouch-and-go operations. Itinerant operations are arrivals

or departures, other than local operations, performed by either based or transient aircraft that
do not remain in the aport traffic pattern or within a 2éhautical mile radius.

3.8.1 Based Aircraft Forecast

The FAA provides multiple methodologies to be used to forecast GA based aircraft. To determine
the most reasonable scenario for AVL, it was necessary to compare and eliminate those forecasts
that did not support the key factors and variables that comptise specific direction of the
Airport and its market. This section provides the methodologies that were analyzed for the
development of the forecast of GA based aircraft at AVL. As previously st&@edtion 3.3.3in
2021AVL hadl61based aircraft.

FAA Aerospace Forecast Analysis

In the FAA Aerospace Forecast methodology, annual fleet mix growth projectwosgided in

the FAA Aerospace Forecasts (FY 202D41)t1 were used to project the number of based
aircraft throughout the forecast period. This methodology assumed that AVL GA based aircraft
will grow at the FAA projected national rate and maintain their respective share of fleet and
operations throughout thedrecast period, as shown rable3-17. The FAA Aerospace Forecast
indicates that piston aircraft (singl@nd multrengine) will steadily decrease, jet aircraft and
helicopters are projected to increase presence at airports. Based aircraft at AVL are primarily
comprised of piston aircraft, wh jets and helicopters representing the smallest groupings.
Founded on these national projected trends, and as showiabie3-18, single and multiengine
aircraft at AVL would decrease by approximately 16.7 percent and 7.8 percent, respectively. Jet
aircraft would increase by approximately 56.2 percent, and helicopters would increase by
approximately 31.1 percent.

While AVL may experience a slight shift in based aircraft mix as jets replace piston aircraft, it is
not likely that the shift away from singkengine aircraft will be as aggressive as indicated using
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this methodology; therefore, this scenario was not chosen to represent future based aircraft at
AVL.

Table3-17 ¢ FAA Aerospace National GA Fleet Growth Rates

Period SingleEngine | Mutli-Engine  Jet | Helicopter |
AAGR 2022026 -1.0% -0.6% 2.6% 1.1%
AAGR2026:2031 -0.9% -0.4% 2.5% 1.4%
AAGR 2032036 -0.9% -0.3% 2.1% 1.5%
AAGR 2032041 -0.8% -0.3% 1.8% 1.5%

Note: Average Annual Growth Rate (AAGR).
Source: FAA Aerospace Forecast (20241), CHA, 2022.

Table3-18 ¢ FAA Aerospace Forecast Analy#?s/(LGA Based Aircraft)

2021 144 9 5 3 161

2026 137 9 6 3 155

2031 131 9 6 3 149

2036 125 8 7 4 144

2041 120 8 8 4 140
AAGR20 04 0.9% 0.4% % 4% 0.7%
0 Rate 20 04 0./% 8% 0.2% % %

Note: Average Annual Growth Rate (AAGR).
Source: FAA Aerospace Forecast (20@41),Airport Master Record (Form 501@HA, 2022.

Econometrics Scenarios

The GA based aircraft econometric scenarios were a result of examining thewearear
socioeconomic projections within the AVL catchment area, and then applying incremental
growth rates to AVL based aircraft throughout the forecast horizon. A popuotatised,
employmentbased, and inconased scenario were all performed. The populatb@sed and
employmentbased scenarios indicated conservative growth, while the incbased and
populationemploymentincome based scenarios were more aggressitee results of these
scenarios are depicted ihable 319. After further evaluation, the econometric scenarios were

not chosen to represent the preferred GA based aircraft forecast at AVL, as factors outside of just
socioeconomics (such as national trends in fleet mix replacement) can impact based aircraft
levels

Table3-19 ¢ Econometric Scenarios (GA Based Aircraft)

2021 161 161 161 161

2026 168 173 198 179

2031 176 185 250 201

2036 182 197 317 226

2041 189 210 402 252
AAGR 202204 0.8% % 4.7% %
O Rate 20 04 % 0.5% 49.4% 6.8%

Note: Average Annu&rowth Rate (AAGR).
Source: Woods & Poole Economics, IAgport Master Record (Form 501@HA, 2022.
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FAA TABased Growth Scenario

The FAA TABased growth scenario methodology assumed the EB2L TAR jgrojected based
aircraft yearoveryear growth from 2021 through 2041 for AVL and applied that assumption to
actual airportreported data. Per the FAZ021TAF, based aircraft in 2021 at AVL were projected

at 155 aircraft; however, the actual based aircraft count in 2021 was 161 aircraft. Thewexar

year TAF growth rate for AVL based aircraft was then applied to the actual 161 based aircraft and
projectedthrough 2041, assuming the TAF growth rate for the respective years. The result of this
methodologyprojected 223 based aircraft by 2041, which is was believed to be too aggressive.
Thus, this scenario was not chosen to represent recommended based aircraft at AVL.

Table3-20 ¢ TAFBased Growth Scenario (GA Based Aircraft)

Year TAFBased Growth

2021 161

2026 177

2031 192

2036 208

2041 223
AAGR 2022041 1.6% |
Growth Rate 20222041 38.7% |

Note: Average Annual Growth Rate (AAGR).
Source: FAA 2021 TARVL) Airport Master Record
(Form 5010) CHA2022.

FAA National TABased Growth Scenario

The FAA National TAfased growth scenario methodology assumed the RAR1 TAR a

projected based aircraft yeaveryear growth from 2021 through 2041 for national based

aircraft and applied that assumption to actual airpts LJ2 NIi SR Rl GF @ C2NJ SELl Y
national TAF, national based aircraft are projected to increaseppyoximately 0.86 percent

from 2021 to 2022. This growth rate of 0.86 percent was applied to actual 2021 based aircraft

(161) for a total of 162 based aircraft projected in 20dhis methodology was carried out

through 2041.

As previously discussed 8ection 3.3.3the number of based aircraft at AVL has historically
fluctuated; therefore, given the conservative growth of this scenario and that it encompasses
local and national economic conditions, the National -bAfed growth scenario was chosen to
represent therecommended GA based aircraft forecast at AVL.

It is important to note that growth in GA based aircraft will likely be tied directly to future GA
hangar development projects. As additional hangar and based aircraft capacity is added, more
aircraft will likely be attracted to the based count at AVL.
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Table3-21 ¢ National TAFBased Growth Scenario (GA Based Aircraft)

2021 161
2026 168
2031 175
2036 182
2041 190

AAGR 202204 0.8%

0 Rate 2024204 3%
Note: Average Annual Growth Rate (AAGR).
Source: FAA 2021 TANational) Airport
Master Record (Form 5010FHA, 2022.

Based Aircraft by Type

To project the future breakdown of based aircraft by type at AVL, national based aircraft and
projected trends regarding future general aviation fleet mix were considered, as well as fleet mix
activity trends at AVL. The projected breakdown is depictélchinie3-22.

Table3-22 ¢ Recommended GA Based Aircraft Forecast (By Aircraft Type)

Period Sy ML Jet Helicopter = Total
Engine Engine

2021 144 9 5 3 161

2026 147 9 9 3 168

2031 150 10 12 3 175

2036 154 10 15 3 182

2041 157 11 19 3 190

AAGR 2022041 0.4% 1.0% 69% | 00% = 0.8%

Growth Rate 20222041 9.0% 222%  280.0%| 0.0% | 17.8%
Note: Average Annual Growth Rate (AAGR).
Source: FAA 2021 TA&tport Master Record (Form 501@HA, 2022.

3.8.2 General Aviation Operations Forecast

Like commercial operations forecasts and GA based aircraft forecasts, more than one
methodology exists that could be used to forecast GA operations. To determine the most
plausible and reasonable scenario for AVL, it was necessary to compare and elithosste
forecasts that did not support the key factors and variables that comprise the specific operational
environmentat the Airport.

FAA TABased Growth Scenario

The FAA TABased GA operations scenario assumed theF¥A TARA LINRP 2SOG SR | yy dz
from 2021 to 2041 for GA itinerant and local operatipasdthen independently applied those
assumptiors to actual airportreported itinerant and local GA activity data. From 2021 to 2022,

the FAA2021 TAF projected itinerant GA operations to increase by approximately 0.1 percent.

After 2022, itinerant operations were projected to remain static throughout the remainder of the
forecast period, resulting in an AAGBrr 2021 to 2041 of approximately 0.004 percent. Unlike

itinerant GA operations, the FAA projected civil (local) GA operations to steadily increase
throughout the forecast at an average annual rate of approximately 1.1 percent.

Forecasts of Aviation Activity 3-27



> 2
m{!!!ﬁu AIRPORT MASTER PLAN UPDATE

The results from applying these growth assumptions are showialne3-23. This scenario was

not chosen to represent future GA operations at Afherant operations are expected to grow

NI GKSNJ GKFY NBYFAY &adGFGAOT ( KBeNiBicH® bBHe mask S C! |
realistic representation of future general aviation activity.

Table3-23 ¢ TAFBased Growth Scenario (GA Operations)

\ Year TAFBased Growth
2021 51,008
2026 53,849
2031 54,017
2036 54,186
2041 54,357
| AAGR 2022041 0.3%
 Growth Rate 20222041 6.6%

Note: Average Annual Growth Rate (AAGR).
Source: FAA 2021 TAF, FAA OPSNET, GARAA, CHA, 2022.

Historical Trend Scenario

CKS KAAG2NAOFE 3ANRBGOK aOSylFrNAR2 gla F GAYS GN
activity as a metric to provide future growth projections. For the purposes of this forecast, data

from 2011 through 2021 was analyzed.

From 2011 through 2021, AVL experienced fluctuations in GA activity, ranging between a low of
39,191 operations in 2012 and a high of 51,008 operations in 2021. Tyeat Gistorical average
annual growth rate (2.4 percent) was applied to 2021 actuals asslmed throughout the
forecast horizon, resulting in an overall growth of 61.9 per@npresented ifable 324.

Due to the fluctuations in historical GA operations, it cannot be assumed that operations will
reflect past trends; therefore, this scenario was not chosen to represent the preferred GA
operations forecast at AVL.

Table3-24 ¢Historical Trend Scenario (GA Operations)

Year Historical Trend

2021 51,008
2026 57,533
2031 64,893
2036 73,194
2041 82,557

AAGR 2022041

Growth Rate 20212041
Note: Average Annual Growth RABRAGR).
Source: FAA OPSNET, GARAA, CHA, 2022.

Operations Per Based Aircraft Scenario

The Operations Per Based Aircraft (OPBA) scenario is a straightforward forecasting methodology
which assumes the total number of annual operations is representative of the number of aircraft
based at AVL. When projecting operations using OPBA for AVhs @assumed that OPBA wiill
remain static throughout the forecast period at levels consistent with actual activity in 2021 (317
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operations per based aircraft). When applying the OPBA of 317 to the preferred based aircraft
forecast, GA operations were projected to grow by approximately 0.8 percent annually as shown
in Table 325.

Historically, local operations accounted for an average of 32 percent of all GA operations, which
can often be linked to based aircraft activity. Given the high makeup of local activity, it can be
assumed that based aircraft will drive GA operations at, M\Arefore, this scenario was chosen

to represent the preferred GA operations forecast.

Table3-25 ¢ Operations Per Based Aircraft (GA Operations)

Based Aircraft

GA

Year (Recommended) Operations OFBA
2021 161 51,008 317
2026 168 53,256 317
2031 175 55,475 317
2036 182 57,694 317
2041 190 60,230 317

AAGR 2022041 0.8%

18.0%

Growth Rate 202122041
Note: Average Annual Growth Rate (AAGR).
Source: FAA OPSNET, GARAA, CHA, 2022.

Projected GA operations were further broken down and categorized as either itinerant or local.
To project the percent split in activity, future operations were projected to retain the average
historical split: approximately 68.0 percent itinerant and 3@ebcent local as showim Table 3

26.

Table3-26 ¢ Recommended GA Operations Forecast (Itinerant Vs. Local)

2021 34,665 16,343 | 51,008
2026 36,193 17,063 | 53,256
2031 37,701 17,774 | 55,475
2036 39,209 18,485 | 57,694
2041 40,932 19,298 | 60,230

AAGR 20204 0.8% 0.8% 0.8%
0 Rate 20 04 3.1% 3.1% 3.1%

Note: Average Annual Growth Rate (AAGR).
Source: FAA OPSNET, GARAA, CHA, 2022.

3.9 MILITARY ACTIVITY FORECAST

Military operations have fluctuated over the last decade; however, unlike other types of
operations, historical trends in military activity levels are not representative of future activity.
Rather, military operations are a function of military decisiamejonal security priorities, and
budget pressures; therefore, military operations are not projected in the same manner as other
types of operations occurring at the Airport.
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During the baseline year (2021), AVL had 4,402 military operations (3,477 itinerant and 925 local).
For the purposes of this forecast, projected military operations are assumed to remain static at
the baseline year levels throughout the forecast horizon.

Similar to military operations, the standard methodologies used for determining general
aviationbased aircraft cannot be applied when determining military based aircraft, thus military
based aircraft are assumed to remain static.

Currently, the military does not have any based aircraft stationed at AVL, therefore, it was
assumed that AVL will not have military owned based aircraft during the forecast period.

3.10 RECOMMENDED FORECAST SUMMARY

The following tables present a summary of the recommended aviation activity forecasts for air
carrier (enplanements and operations), GA, and military activity levels as detailed in the previous
sections. The recommended forecasisre used as the basis for future planning for the Airport.
Table3-27 presents the complete summary of the recommended forecast.

Table3-27 ¢ Recommended Forecast Summary

Operatio
Based
ea 2 planeme eneral Aviatio
a 0 ercla ota
era OCa era oors
2021 161 716,015 20,328 34,665 16,343 3,477 925 75,738
2026 168 1,038,576 26,054 36,193 17,063 3,477 925 83,712
2031 175 1,162,182 28,292 37,701 17,774 3,477 925 88,169
2036 182 1,300,499 30,723 39,209 18,485 3,477 925 92,819
2041 190 1,455,279 33,363 40,932 19,298 3,477 925 97,995

AAGR 202204 0.8% 6% % 0.8% 0.8% 0.0% 0.0% %

y 0.0% 0.0% 9.4%

0 Rate 20 04 8.0% 0 % 64.1% 8.1%
Note: Average Annual Growth Rate (AAGR).
Source: FAA 2021 TAF, FAA OPSNET, Bureau of Transportation Statistics, Woods & Poole Bapoonaster Record (Form
5010) GARAA, CHA, 2022.

Per FAA requirements, in order fiotaster Plan forecasts to be approved the forecast should be
within 10 percent of the TAF in the first 5 years and 15 percent in 10 yearset forth by the

FAA in AC 150/5078B, Airport MasterPlans Table3-28 details the recommended forecast of
enplanements and total airport operations (all activity types) in comparison to the FAA TAF
forecast.

In 5years (2026), enplanements are projected to be 11.9 percent above the2B2ARTAF
projections. Although enplanements are projected to be 1.9 percent above the acceptable range
of 10 percent, the recommended forecast is justifiable. As portrayd@bie3-28, activity at the
Airport is recovering quicker than the FAA initially anticipated. The FAA projected that
enplanements would not surpass 2019 activity levels until 2023; however, at the current rate of
recovery and with new service confirmed to be proddby Jet Blue, enplanements are
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anticipated to fully recover by the end of 20Zhis growths further supported by the FAA 2022

Draft TAF, which projects enplanements now recovering in 2022 rather than in 2023. When
O2YLI NAYy3I GKS aldadSNItftllyQa LINP2SOGSR SyLX IyS
FNBE LINRP2SOGSR G2 captéblegahge Kithya difiekeSce @ hpproximatelyCs.7

percent in 5 years.

In 10 years (2031), enplanements are projectedgproximatelyl2.6 percent above th&AA
2021 TAFand 7.8 percent above the FAA2BNI Fi ¢! CX g KAOK | NB 6AGKA

Commercial operations are projected to be within FAA parameters in 5 and 10 years when
comparing the Master Plan forecast to the FAA 2021 TAF and to the FAA 2022 Draft TAF.

Table3-28 ¢ FAA Appendix C: Comparing Airport Planning and TAF Forecasts

MPH FAA
2022 Draft

Master Plan EAA 2021 MPH FAA 2021

Year Forecast TAF R 200

Specified Base

Year: 2021 TAF . Draft TAF TAF
(MPF) (%Difference) (% Difference)
Passenger Enplanements
Base yr. 2021 716,015 591,035 21.1% 611,321 17.1%
Base yr. + 5yrs.| 2026 1,038,576 | 928,427 11.9% 982,575 5.7%
Base yr. + 10yrs| 2031 1,162,182 | 1,032,306 12.6% 1,078,336 7.8%
Base yr. + 15yrs| 2036 1,300,499 | 1,131,805 14.9% 1,174,055 10.8%
Commercial Operations
Base yr. 2021 20,328 25,071 -18.9% 25,071 -18.9%
Base yr. + 5yrs.| 2026 26,054 30,308 -14.0% 29,346 -11.2%
Base yr. + 10yrs| 2031 28,292 32,079 -11.8% 31,746 -10.9%
Base yr. + 15yrs| 2036 30,723 33,896 -9.4% 34,160 -10.1%
Total Operations
Base yr. 2021 75,738 73,121 3.6% 73,121 3.6%
Base yr. + 5yrs.| 2026 83,712 81,258 3.0% 84,335 -0.7%
Base yr. + 10yrs| 2031 88,169 83,201 6.0% 86,916 1.4%
Base yr. + 15yrs| 2036 92,819 85,191 9.0% 89,512 3.7%

* Master Plan Forecast data depicts calendar years, while the FAA TAFs depict fiscal year data.
Source: FAA 2021 TAFAA 2022 Draft TAFAA OPSNET, Bureau of Transportation Statistics, Woods & Poole
EconomicsAirport Master Record (Form 501@ARAA, CHA, 2022.

The fullrecommended enplanements, alternate enplanements, and operations forecasts can be
found inAppendix A In accordance with FAA requirements, a summary of forecasted levels and
growth rates, as well as operational factors, is includefippendix B

The FAA Approval Letter can be found\ppendix C

Pilot Shortage and Changes in Activity

After developing the proposed enplanements forecast, several airlines announced changes in
service due to a naticwide pilot shortage, with changes scheduled to occur in June. In response
to a shortage of pilots, American, Delta, and Allegiant have antemlichanges in frequencies,

as shown infable3-29. When comparing the previously published and current June schedules,
AVL is expected to lose 25 departures per week, for a loss of 3,241 seats per week.
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Although activity in June is expected to be less than previously anticipated, activity is scheduled
to be slightly higher than in May, with an additional 23 flights and 2,143 available seats per week.
As of May 12, 2022, the published schedules for JuURMA depict an overall increase in activity
from June. Allegiant, Delta, and Jet Blue have each scheduled additional flights, while Sun Country
and United expect to retain May and June activity levels. In July, American is currently scheduled
to decreaseactivity by two operations per week.

Table3-29 ¢ June Scheduling Changes

Destination : Departures Per Week Sestinatio Departure Seats Per Wee
Previous Current Departures Lost Previo e ea 0
Allegiant Allegiant
AUS 2 2 0 AUS 354 342 12
BOS 4 4 0 BOS 708 744 -36
BWI 3 2 1 BWI 531 372 159
DEN 4 4 0 DEN 687 714 -27
EWR 4 3 1 EWR 645 468 177
EYW 2 2 0 EYW 312 312 0
FLL 12 9 3 FLL 1,998 1,494 504
HOU 2 2 0 HOU 312 342 -30
LAS 2 2 0 LAS 312 372 -60
MDW 2 2 0 MDW 312 312 0
MSP 2 2 0 MSP 354 372 -18
PBI 3 2 1 PBI 510 372 138
PGD 7 6 1 PGD 1,134 996 138
PIE 12 8 4 PIE 2,019 1,368 651
SFB 12 8 4 SFB 2,019 1,338 681
SRQ 2 2 0 SRQ 354 372 -18
VPS 1 1 0 VPS 156 156 0
Total 76 61 15 ota 0,446
American American
AUS 1 1 0 AUS 76 76 0
BOS 1 1 0 BOS 76 76 0
CLT 56 54 2 CLT 4,179 4,049 130
DCA 9 9 0 DCA 684 684 0
DFW 15 15 0 DFW 1,140 1,140 0
LGA 1 1 0 LGA 76 76 0
MIA 7 7 0 MIA 532 532 0
ORD 7 7 0 ORD 532 532 0
PHL 7 7 0 PHL 455 455 0
Delta Delta
ATL 42 35 7 ATL 4,620 3,850 770
LGA 14 13 1 LGA 985 915 70
MSP 1 1 0 MSP 132 132 0
Total 57 49 8 Total 5,737 \ 4,897 840
All Carriers 277 252 25 All Carriers 28,626 25,385 3,241

Source: GARAA, CHA, 2022.
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Although activity in June is expected tolless than previously anticipated, activity is scheduled

to be slightly higher than in May, with an additional 23 flights and 2,143 available seats per week.
As of May 12, 2022, the published schedules for July at AVL depict an overall increase in activity
from Juneas shown immable3-30. Allegiant, Delta, and Jet Blue have each scheduled additional
flights, while Sun Country and United expect to retain May and June activity levels. In July,
American is currently scheduled to decrease activity by two operations per week.

Table3-30 ¢ Weekly Schedules (May, June, & July)

B ey June Juy RUNNNNN May  June _July |
Allegiant Allegiant
58 | 61 | 77 9,993 | 10,446 | 12,894
American American
85 | 102 | 100 6,229 | 7,620 | 7,454
SIS Delta Departure Delta
bor Week |42 | 49 [ 57 Seats Per| 4,898 | 4,897 | 5,731
Jet Blue Week Jet Blue
o | 3 |5 0 | 300 | 500
Sun Country Sun Country
2 | 2 |2 372 | 372 | 372
United United
35 35 | 35 1,750 | 1,750 | 2,078
Total 229 | 252 | 276 Total | 23,242| 25,385 | 29,029

Source: GARAA, CHA, 2022.

Despite the changes in activity levels, the changes that are anticipated are not expected to heavily
impact the recommended forecast.

3.11 PEAK ACTIVITY LEVELS

Airports experience peaks in total operatioasd enplanementshat drive demand for various
areas of airport infrastructure. To properly plan, size, and design passenger terminal facilities, an
understanding of peak montaverage day (PMAD) and peak h@inecessary. The peak month,
PMAD, and peak montpeak hour forecasts are key elements in defining the future facility
requirements needed to accommodate above average levels of utilization (or peak activity).

The peak month is the calendar month of the year when the highest level of enplanements and
operations typically occur. Peak mordlrerage day is simply the total operatiomspassengers
divided by the number of days in the peak monifo provide the necessary metrics for the
demand/capacity analysis, PMAD was projected for the following:

"~ Commercial Operations
»~ Total Airport OperationgAll Users)
»- Enplanements and Total Passengers

To determine peak hour during the PMAD, FAA Traffic Flow Management System Counts (TFMSC)
hourly data and airline schedules were examined. For the purposes of this Study, the 15 minutes
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prior and 15 minutes following the peak hour were included to represent the likely demand
placed on the terminal facility. This additional 30 minutes is known as the surge factor, which
accounts for passengers arriving at the Airport early for their flggiat for schedule slippage and
delays.

Eachpeakelement must be presented separately:

»- Peak commercial air carrier operatiorgefine the demand for airside facilities (gates and
ramp)

7~ Peak hour airport operationsdetermine runway capacity and airfield needs

7~ Peak enplanements and total passengedirect impact on terminal (e.g., ticketing and
baggage claim) and landside (e.g., access roads and parking) facilities

Terminal facilities are generally designed to accommodate enplanements on the average day
during the peak month, rather than the absolute peak level of activity. A review of historical
enplanements and operations at AVL was performed to identify the peakimfor commercial
activity.

3.11.1 PeakCommercial Operations

In 2021, peakommercial operations at AVL occurred in July. To estimate the PMAD, peak month
commercial operations (2,361) was divided by the number of days in the peak month of July (31).
The percent share of peak month and PMAD commercial operations was assumed to remain
static throughout the forecast horizon, or at 11.6 percent and 3.2 percent, respectively.

To determine the average number of commercial operations occudimingthe peak hour,

TFMSC hourly data and scheduling data were examined. In July 2021, AVL experienced

F LILINREAYI GSte mm O2YYSNODALFT 2 LISNI G-A:25p@). IR dzZNA y 3
2022, the peak hour in July is projected to be between 12:30 pm and 2:00 prapyptoximately

17 commercial operations, or 18.5 percent of PMAD activity. For the purposes of this forecast, it

was assumed that future peak hour commercial openagiavill consist of approximately 18.5

percent of the PMAD activity.

The peak commercial operations forecast is presentethinle 331.
Table3-31 ¢ Peak Commercial Operations

A a O o a .-' O .-' O Brat O O B ral O O DA
) D AD
a

Operatio Perce Operatio Pea 0 Pea O 0
2021 20,328 11.6% 2,361 3.2% 76 14.4% 11
2026 26,054 11.6% 3,026 3.3% 100 18.5% 19
2031 28,292 11.6% 3,286 3.3% 109 18.5% 20
2036 30,723 11.6% 3,568 3.3% 118 18.5% 22
2041 33,363 11.6% 3,875 3.3% 128 18.5% 24

Source: FAA OPSNET, Bureau of Transportation Statisti@8[Pata), GARAA, CHA, 2022,
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3.11.2 Peak Airport Operations (All Users)
Althoughpeak commercial operations in 2021 occurred in July, peak total operations (combined
air carrier, general aviation, and military) occurred in August. To estimate the PMAD, peak month

operations (7,737) was divided by the number of days in the peak moragdst (31).
In August 2021, AVL experiencedl28 N1.J2 NJIi

2LISNF GA2Ya

RdzNA y 3

i KS

operations, which occurred at approximately 11:00 AM. The peak operation forecast is illustrated

below inTable 332.

A

al Alrpo P

Table3-32 ¢ Peak Operations (All Users)

Pea 0 AIrpo

Operatio Perce Operatio 0 Average Da Pe 0
2021 75,738 10.2% 7,737 3.2% 250 11.2% 28
2026 83,712 10.2% 8,552 3.2% 276 11.2% 31
2031 88,169 10.2% 9,007 3.2% 291 11.2% 33
2036 92,819 10.2% 9,482 3.2% 306 11.2% 34
2041 97,995 10.2% 10,011 3.2% 323 11.2% 36

SourceFAA OPSNEBEBureau of Transportation Statistics100 Data), GARAA, CHA, 2022.

3.11.3 Peak Enplanements and Total Passengers
When developing the forecast, the peak month fatal passengers anehplanements (July) as
determined by examining monthly passengers and enplanements statistics provided by the
Airport. To determine the PMAD, peak month activity levels were divided by the number of days
in the peak monttof July(31).

Peak hour passenger and enplanement levels in 2021 and 2022 were determined based on
scheduling data and load factors. In 2021, the peak hour for passengers was around 11:45 am to
1:15 pm with approximately 849 passengers. Peak hour enplanements (apptelintd6
enplanements) occurred between approximately 6:00 am and 7:30 am. Scheduling data for July
2022 indicated projections of approximately 1,354 peak hour passengers between 12:30 pm and
2:00 pm (or 19.6 percent of PMAD passengers), as well as ampatieky 732 enplanements from
11:30 am to 1:00 pm (or 21.3 percent of PMAD enplanements). For the purposes of this Study,
the percent of the PMAD passenger and enplanement activity levels occurring within the peak

hour were assumed to remain static throumlt the forecast horizon. The peak passengers
forecast is illustrated below iffable 333, while the peak enplanements forecast is shown in

Table 334.
Table3-33 ¢ Peak Passengers
= Pea O Pea 0, Pe e 0, Pea 0, Pe e 0, Pea
=< ASSENYE Perce Passenge Pea O Average Da Pea 0 O

2021 | 1,428,266 12.8% 182,470 3.2% 5,886 14.4% 849
2026 | 2,077,152 12.8% 265,369 3.2% 8,571 19.6% | 1,684
2031 | 2,324,364 12.8% 296,952 3.2% 9,591 19.6% | 1,885
2036 | 2,600,999 12.8% 332,294 3.2% 10,733 19.6% | 2,109
2041 | 2,910,557 12.8% 371,842 3.2% 12,010 19.6% | 2,360

Source: GARAA, CHA, 2022.
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Table3-34 ¢ Peak Enplanements
Year Enplanements Peak Month Peak Month PMAD PMAD Peak Hour
Percent Enplanements Percent Percent

2021 716,015 12.8% 91,609 3.2% 2,955 20.8% 616
2026 1,038,576 12.8% 132,878 3.2% 4,277 21.3% 910
2031 1,162,182 12.8% 148,693 3.2% 4,787 21.3% 1,019
2036 1,300,499 12.8% 166,390 3.2% 5,356 21.3% 1,140
2041 1,455,279 12.8% 186,192 3.2% 5,994 21.3% 1,276

Source: GARAA, CHA, 2022.
3.12 POTENTIAL FOR CARGO ACTIVITY

AVL does not currently have cargo activity; however, it was important to evaluate the potential
the impact services would have on the Airport should they occur. The cargo activity discussed
hereinwasused for assessing facility requirements.

For planning purposes, cargo activity was assumed to begin operating two times per week in the
short-term (or approximately 5 years) via an ARor Cessna 208 Caravan, which would result
in 208 operations annually.

Operations were assumed to transition to three times per week in thetemch (approximately
10 years) to longerm (between approximately 15 and 20 years), for a total of 312 operations
annually.

3.13 CRITICAL AIRCRAFT AND AIRPORT REFERENCE CODE

The foundation of facility planning and design of federally obligated airports are based on the
specifications and dimensional requirements of the critical aircraft, making the critical aircraft an
important component of the airport planning process. PAAFAC 150/500Q7, Critical Aircraft

and Regular Use Determinatiothe critical aircraft is the most demanding aircraft type, or
grouping of aircraft with similar characteristics, that make regulatirsithe airport.

The FAA classifies airports and runways by Airport Reference Codes (ARC) based on their existing
and planned operational capabilities. ARC is an airport designation that represemsrthaft
Approach CategonyAAQ category andAirplane Design GrouADQ group of the aircraft that

the airfield is intended to accommodate on a regular béaideast 500 annual operationsjhe

ARC is used for planning and design only and does not limit the aircraft that may be able to
operate safely on the airport.

3.13.1 Critical Aircraft and Airport Reference Code

To determine the current critical aircraft for AVL, FAA Traffic Flow Management System (TFMSC)
and Bureau of Transportation statistics operatiodata were evaluated to identiffrends by

AAC category and ADgBouping.Table 3-35 presentsthe operations bygroupings. As shown,

12Regular use is defined has an aircraft or grouping of aircraft with more than 500 annual operations, including both
itinerant and local operations, but excluding touahd-go operations.
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AVLexperienced more than 500 annual operations for AAC Catdyang ADG Groupl laircraft

in 202% therefore,based on the analysis of TFMSC operations d2tH,represents the current
ARC and current group of aircraft with similar characteristics, or the current critical aircraft
grouping. An example of &Il aircraft operating at AVL is the B7330.

Table3-35¢ AVLOperations by AAC Category and ADG Grok) 2021)
6,769
12,227
23,511

648
11,242
17,451
1] 14,408
[\ 54
*The totals shown within this table only include those reported in the TFMSC, or those with filed flight plans.
SourceFAA TEMSCHA, 2022.

Subtotal by AAC

=—|90|m|>

Subtotal by ADG

Future Airport Reference Code

When projecting future aircraft groupings, it was assumed that operations would retain
the percent makeup by user clafse., commercial, general aviation, and militafygm
2021.As shown infable3-36, the future ARC at AVL is predicted to remain atlPwith

the B737800 representing an aircraft within the future critical aircraft family.

Table3-36 ¢ AVL Operations by AAC Category and ADG Group (Projectad)
AVAXORWAND, 026 0 036 04
A | 21,616| 22,511 23,407 | 24,430
Subtotal by B | 27,824| 28,868| 29,912| 31,105
AAC C | 32,262| 34,676| 37,272| 40,101
D
|

2,009 | 2,114 | 2,229 | 2,359
37,573| 39,070| 40,567 | 42,278
Subtotal by Il 21,953| 22,950| 23,972| 25,122

ADG I | 23,990| 25,954| 28,085 30,400
v 195 195 195 195

Source:FAA TFMS@ureau of Transportation Statistics-{00 Data),
GARAA, CHA, 2022.
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4 DEMAND/CAPACITY AND FACILITY REQUIREMENTS

To ensure that Asheville Regional Airport (AVL) can support the increase in forecasted aviation
activity, evaluations were conducted to verify that the recommendations of this Master Plan
adequately accommodate existing and anticipated activity levels.plingose of this Chapter

wasi2 ARSYOGATE GKS ! ANLR NI Qa -year Qdniding Hodizork 8§ f 2 LIY ¢
the preferred aviation activity forecast presented@napter 3 the airport facility needs were
determined, which forms the basig the development concepts discusseddhapter 5

The airport demand, capacity, design standards, and the overall facility requirements at AVL were
evaluated using guidance contained in several FAA publications, including:

»~ Advisory Circular 150/5068, Airport Capacity and Delay

7~ AC 150/51964B,Airport Land Use Compatibility Planning

% AC 150/530aL3B,Airport Design

»~ AC150/53254B, Runway Length Requirements for Airport Design
7~ AC 150/53660L.3A,Airport Terminal Planning

»~ Title 14 Code of Federal Regulations (CFR) Pagafeé, Efficient Use, and Preservation of
the Navigable Airspace

% Order 5090.5Formulation of the National Plan of Integrated Airport Systems (NPIAS) and
the Airports Capital Improvement Plan (ACIP)

»~ Airport Cooperative Research Program (ACRBport 25:Airport Passenger Terminal
Planning and Design

»~ ACRPReport 25 Airport Passenger Terminal Planning and Design, Volume 1: Guidebook

' ACRP,Ii{epqrt 255 :Air'port PasvseAnger Terminfall Plannjng and Design,v\/Aqume 2:
{LINBI RaKSSuU az2zRSfa IIyR | @aSNRa DdzARS

»~ ACRPReport 136 Guidebook for Airport Terminal Restroom Planning and Design

»~ ACRPReport 54 Resource Manual for {fierminal Concessions 2011

7 International Air Transportation Association (IATAirport Development Reference
Manual (ADRM), 12th Edition

7~ U.S. Department of Transportation, Federal Aviation Administration, Systems Research &
Development ServicdReport No. FARD75191 ¢ The Apron & Terminal Building
Planning Manual July 1975

The following elements of the Airport were addressed in this assessment:

2~ Airfield Capacity
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»~ Airfield Facility Requirements
7~ Support Facilities (General Aviation, Airfield Maintenance, etc.)
»- Passenger Terminal Facilities

"~ Surface Transportation & Parking Facilities
4.1 PLANNING FACTORS

Before the facility requirements for AVL could be determined, it was first necessary to establish
the Planning Activity Levels (PALS) based on the preferred forecasts, the design aircraft family,
and the appropriate airport, runway, and taxiway classifmas that are associated with FAA
design standards. These parameters are discussed in the following subsections.

4.1.1 Planning Activity Levels (PALS)

Since aviation activity is highly susceptible to fluctuations in economic conditions and industry
trends, identifying recommended facility improvements based solely on specific years can be a
challenge. The timeline associated with the preferred forecastrapresentative of the
anticipated timing of demand (in-fear increments; 2026, 2031, 2036, and 2041). The actual
timing of demand can vary; therefore, Planning Activity Levels (PALs), rather than calendar years,
were established.

The PALSs represent the activity levels believed to trigger the need for additional capacity or other
development at the Airport, thus identifying significant demand thresholds for implementing
recommended facility improvements and providing the Greater eddle Regional Airport
Authority (GARAA) with the flexibility to advance or slow the rate of development in response to
actualized demand. In other words, if the preferred forecast proves conservative tiee.
alternate forecast scenarios are realizedchuse of successful airport marketing and route
development initiatives, etc.), some recommended improvements may be advanced in schedule.
In contrast, if demand occurs at a rate that is slower than the preferred forecast projects, the
improvements shoul be deferred accordingly. As actual activity levels approach a PAL and
trigger the need for a facility improvement, sufficient lead time for planning, design, and
construction must be also given to ensure that the facilities are available for the immendi
demand.

Table4-1identifies the Base Year and PALs used for this Study. The Base Year and PALs 1 through
4 correspond with the preferred aviation activity forecast for the Base Year of 2021 and the
planning horizon years 2026, 2031, 2036, and 2041. To further providege @npotential

activity levels in addition to the preferred forecast, PALs 5 and 6 were established to provide
alternate (l.e., higher) passenger and commercial operations activity levels, which will further
serve as a basis for future facility plannitngpgld potential air service developments occur (i.e.,

a new entrant airline, service to new markets, etc.) or should activity increase beyond the
LINBEFSNNBR F2NBOIFadQa LINRP2SOlA2yaod

Note, general aviation and military operations were assumed to remain static in PALs 5 and 6.
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Table4-1 ¢ Planning Activity Levels (PALS)

Passenger Activity

Enplanements Base PAL 1 PAL 2 PAL 3 PAL 4 PAL 5 PAL 6
Annual 716,015| 1,038,576 1,162,182| 1,300,499| 1,455,279 1,649,002 | 1,841,354
Peak Month 91,609 | 132,878 | 148,693 | 166,390 | 186,192 | 210,978 235,588
Peak Month Average Day| 2,955 | 4,277 4,787 5,356 5,994 6,792 7,584
Peak Hour 616 910 1,019 1,140 1,276 1,446 1,614
Category | Activity Base | PAL1 | PAL2 | PAL3 | PAL4 PAL 5 PAL 6
Annual 20,328 | 26,054 | 28,292 | 30,723 | 33,363 37,804 42214
_["PeakMonth | 2,361 | 3,026 3,286 3,568 3,875 4,391 4,903
Commercial Peak Month
Aviation 76 100 109 118 128 146 163
Average Day|
Peak Hour | 11 19 20 22 24 27 30
General Annual 51,008 | 53,256 | 55,475 | 57,694 | 60,230 60,230 60,230
Aviation
Military Annual 4,402 | 4,402 4,402 4,402 4,402 4,402 4,402
Aviation

Annual 75,738 92,819 102,436 106,846
Peak Month 7,737 9,482 10,011 10,464 10,915

Vol Peak Month

Operations 250 306 323 338 352
Average Day

Peak Hour 28 34 36 38 40

Source: FAA 2021 TAF, FAA OPSBIE&au of Transportation Statistics, Woods & Poole Economics, Airport Master Record
(Form 5010), GARAA, CHA, 2023.

4.1.2 Aircraft Classification

The FAA has established aircraft classification systems that group aircraft types based on their
performance and geometric characteristics. These classification systems were used to determine
the appropriate airport design standards for specific runway, taxiway, taxilane, apron, or other
facilities at AVL, as described in FAA AC 150/A3®)Airport Design

As discussed i@hapter 3 the standard classifications are the Aircraft Approach Category (AAC),
the Airplane Design Group (ADG), and the Taxiway Design Group TEDIB{-2 presents the
applicability of these classification systems to the FAA airport design standards for individual
airport components (such as runways, taxiways, or aprons).

Table4-2 ¢ Applicability of Aircraft Classifications

Aircraft Classification Related Design Components

Runway Safety Area (RSA), Runway Object Free Area (ROFA),
Aircraft Approach Category (AA{ Protection Zone (RPZ), runway width, runwastaxiway separation, runway
to-fixed object
Runway, Taxiway, and apron Object Free Areas (OFAs), parking configy
taxiwayto-taxiway separation, runwago-taxiway separation

Taxiway Design Group (TDG) Taxiway width, radius, fillet design, apron area, parking layout
Source: FAA AC 150/5308B, CHA, 2023.

Airplane Design Group (ADG)
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4.1.3 Design Aircraft Family

¢KS GONARGAOFE IANDODNI TG 2N aRS&aA3Iy | ANDNI Fil
grouping of aircraft, with similar characteristics (relative to AAC, ADG, TDG) that are currently
using or are anticipated to use an airport on a regular bake design aircraft family was
identified for AVL (se@able4-30 I FGSNJ NE@ASg 2F (GKS C!! Qa ¢NJI
Counts (TFMSC) data, T100 datairportreported data, and forecast fleet mix assumptions (as
described inChapter 3. This grouping represents the typical commercial aircraft anticipated to
operate at AVL over the planning horizon. These aircraft generally have higher AAC, ADG, and
TDG classifications than the other regularly scheduled commercial aircraft. Deterrninging
critical aircraft is important when planning airfield and landside facilities as they may require
specific facility design accommodations within their designated areas of operation.

Table4-3 ¢ Commercial Fleet Mix

Base P A P A P A P A A P A P A O

A 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0
Subtotal by AAC 20,278 | 25,644 | 27,807 | 30,152 | 32,695 | 37,047 | 41,369
D 50 410 486 571 668 757 | 845
| 0 0 0 0 0 0 0

Il 6,656 3,412 3,705 4,024 4,370 4,952 5,529
I 13,672 22,642 | 24,587 | 26,699 | 28,993 | 32,852 | 36,684
v 0 0 0 0 0 0 0
Note 1: AAC: Grou@ (i.e., A220, A319, B%200, B737700, ERJ145/175, etc.); Group D (i.e., B#800/900, etc.)
Note 2: ADG: Group Il (i.e., ERO/700, ER145, etc.); Group Il (i.e., A220, A319/320, B781/800/900, etc.)
Source: GARAA, CHA 2023.

Subtotal by ADG

4.1.4 Airport & Runway Classification

The FAA classifies airports and runways based on their current and planned operational
capabilities. Theselassifications, described below, combined with the aircraft classifications
defined previously, were used to determine the appropriate FAA standards (as per AC 150/5300
13B) for airfield facilities.

Airport Reference Code (ARC)

ARC is an airport designation that represents the AAC and ADG of the aircraft that the airfield is
intended to accommodate on a regular basis. The ARC is used for planning and design only and
does not limit the aircraft that may be able to operate safgfyo il KS | ANLIRZ2 NI @ ¢ KS | A
2013 Airport Layout Plan (ALP) identified the Boeing-7CBY as the critical aircraft for airfield

and pavement design.

13 The Bureau of Transportation Statistics (BTS) uses a form (Fb0®) To gather monthly traffic reports from
certificated air carriers in the United States. These traffic reports provide information regarding domestic and
international markets, as wellsedomestic and international segments. The data collected is then made available to

0KS Lzt A0 @Al . ¢{Qa ! ANJ /I NNIOGddth adkl G AaiGAOa 5FaGFolFasSx
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Based on changes to the fleet mix in the years following the previous ALP, the current critical
aircraft has been identified as the Boeing 78J0. Allegiant Air, the largest carrier operating at
AVL, will be phasing out their Airbus A319 and A320 airdtaihg the planning period, in favor

of Boeing 737 MAX 7 and 737 MAZ®) aircraft. Given this, and characteristic similarities to the
existing design aircraft, it is recommended the future design airceafisedas the Boeing 737
800MAX Although thespecific critical aircraft model has changed since the previous Master Plan
and ALP, the past, present, and future models consist of ARGICAS such, the overall airfield
classification will remain consistent over time.

4.2 AIRFIELD CAPACITY REQUIREMENTS

Airfield capacity refers to the maximum number of aircraft operations (takeoffs or landings) an
FANFASER OFlYy FOO2YY2RIFIGS Ay | &aLISOAFASR | Y2dzy
and future capacity were performed using common methods desdriheFAA AC 150/5068)

Airport Capacity and Delay

4.2.1 FAA AC 150/5068, Airport Capacity and Delay

FAA AC 150/5068, Airport Capacity and Delagxplains how to compute airfield capacity for
the purposes of airport planning and design. This evaluation helped to determine any capacity
related improvements or expansions that may be needed to support flight activity levels. The
estimated capacity dhe airfield at AVL was expressed in the following measurements:

7~ Hourly Capacity, The maximum number of aircraft operations an airfield can safely
accommodate under continuous demand in a dmar period. This expression accounts
for Visual Flight Rules (VFR) and Instrument Flight Rules (IFR) conditions and is used to
identify any peakperiod constraints on a given day.

»~ Annual Service Volume (ASVThe maximum number of aircraft operations an airfield
can accommodate in a ongear period without excessive delay. This calculation is
typically used in longange planning and referenced for capaeigjated improvement.

AC 150/5066b provides estimated hourly airfield capacity for VFR and IFR operations, as well as
the ASV based on runway configurations and the type of aircraft operating (or projected to
operate) at an airport. The runway configuration and aircraft flewt, as they pertain to AVL,

are further examined in the subsequent sections.

Calculating Hourly Capacity and Air Service Volume
This section details the methodology for calculating hourly capacity and air service volume.

Aircraft Fleet Mix Index

The first step in evaluating air service volume igiedermine the aircraft fleet mix index. An

FANLIZ NGIQa FtSSG YAE AYRSE A& RSUGSNNYAYSR o0& (K
operations. To identify the aircraft mix index, AC 150/586@®irport Capacity and Delay
establishes four categories in classifying an aircraft by its maximum takeoff WM@w), as

depicted inTable 44.
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Table4-4 ¢ Aircraft Capacity Classifications

Aircraft Class MTOW (Ibs) Number of Engines Wake Turbulence \
A Single
= <12,500 Mult Small (S)
Cc 12,500¢ 300,000 Multi Large (L)
D >300,000 Multi Heavy (H)

Source: FAA AC 150/5660CHA, 2023.

The aircraft mix index is calculated using the fornrdlgC + 3D}he letters corresponding with
the aircraft classThisproduct falls into one of the FAéstablished mix index ranges listed below
and is used in capacity calculations herein:

w n 2wHAm 0® pm (& ym (& mum (02 wmyn

The current facilities at the Airport can accommodate all four aircraft classes. The following
operations percentages for aircraft categories C and D were gathered from a review of operations
that occurred in 2021 (Base Year):

>/ ftlraa / ' omdn LISNOSyd 2F GKS ! ANLRNIQa 2 LJ
>/ flraa 5 ' nodgp LISNOSyid 2F GKS ! ANLIEZNIQa 2LJS

As such, the Base Year aircraft mix index is 33.6 [31.0 + 3(0.9) = 33.6], which falls within the 21 to
50 mix index range.

The projected operation percentages by aircraft class depicte@ainle 45 were utilized to
project the future aircraft fleet mix index for each PAL.

Table4-5 ¢ Projected Operations by Aircraft Class (%)

Aircraft Class PAL1 PAL2 | PAL3| PAL4| PALS PALG6

A 25.8%)| 25.5% | 25.2%| 24.9%| 23.8% | 22.9%
B 33.2%| 32.7% | 32.2%| 31.7%| 30.4% | 29.1%
Cc 38.5%| 39.3% | 40.2%| 40.9%| 43.4% | 45.6%
D 24% | 2.4% | 24% | 24% | 2.4% | 2.4%

Source: FAA TFMSC, Bureau of Transportation Statistiti30(Data),
GARAA, CHA, 2023.

Based on the fleet mix changes describe@lvapter 3 specifically related to commercial activity,

the aircraft fleet mix index is anticipated to slightly increase from the Base Year mix index of 33.6,
with the projected mix indexes continuing to fall within the 21 to 50 mix index range through PAL
5; howeer, in PAL 6, the mix index is projected to fall within the 51 to 80 mix index range. The
projected fleet mix indexes by PAL are depidtediable4-6.
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Table4-6 ¢ Aircraft Mix Index
Aircraft Fleet  Aircraft Mix

Timeframe Mix Index Index Range
Base 33.6 21 to 50
PAL 1 45.7 21to 50
PAL 2 46.5 21 to 50
PAL 3 47.4 21t0 50
PAL 4 48.1 21 to 50
PAL 5 50.6 21t0 50
PAL 6 52.8 51 to 80

Source: FAA AC 150/50660CHA 2023.

Runway Use Configuration

CKS LINAYOALIt RSOGSNXYAYylyYyGa 2F Ly ANFASERQa f1
of runways. The efficiency and functionality of the runways used in conjunction with the taxiways

and aprons during the various levels of aviation activkydIE OGt & | F¥SOda 'y | Al
capacity.

AVL has one runway, Runway 17/35, which has a generally north/south orientation. Thus, a single
runway configuration was assumed throughout the planning horizon when using the
methodologies presented in AC 150/5060

Runwayuse Configuration No. 1 from AC 150/586Figure 21, Capacity and ASV for Long
Range Planningvas chosen to represent the runway configuration at AVL, which is presented in
Table4-7.

Table4-7 ¢ Capacity and ASV for Long Range Planning
Hourly Capacity Annual Service

e e (Ops/Hr) Volume
% (C+3D) VFR IFR (Ops/Yr)
0to 20 98 59 230,000
21to 50 74 57 195,000
51 to 80 63 56 205,000
81 to 120 55 53 210,000
121 to 130 51 50 240,000

Source: FAA AC 150/506(Figure 21], CHA, 2023.

Table 48 further depicts how the previously discussed aircraft mix index relates to the Capacity
and ASV for Long Range Planning table.
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Table4-8 ¢ Capacity and AS%r Long Range Planning (AVL Aircraft Mix Index)
Hourly Capacity = Annual Service

Mix Index

(Ops/Hr) Volume

% (C+3D) VFR IFR (Ops/Yr)
0 to 20 98 59 230,000
21to 50 74 57 195,000
51 to 80 63 56 205,000
81 to 120 55 53 210,000
121 to 130 51 50 240,000

Source: FAA AC 150/506(0Figure 21].

Hourly Capacity
As outlined in AC 150/50€®, Chapter 2: Capacity and Delay Calculations for Long Range
Planning hourly capacity estimates were made under the following assumptions:

7 Percent Arrivals: Arrival operations equal departure operations.

»- Percent Touch and Goes: Percent of touch and goes is within the ranges shown in AC
150/50605, Table 21d . F &SR 2y ! [ Q&4 ! ANODNI Fi aAE LyF
operations were assumed between 0 and 40 percent through PAL 5 and between 0 and
20 percent in PAL 6, which aligns with projected activity levels at AVL (between 17.8 and
20.5 percent throughPAL 5 and approximately 17.0 percent in PAL 6).

»- Taxiways: Fulength parallel taxiway, ample runway entrance/exit taxiways, and no
taxiway crossing problems. These assumptions accurately represent the taxiway layout at
AVL.

D~ Airspace Limitations: There are no airspace limitations which would adversely impact
flight operations or otherwise restrict aircraft which could operate at the Airport.

»~ Runway Instrumentation: The airport has at least one runway end equipped with an
Instrument Landing System (ILS) and has the necessary Air Traffic Control (ATC) facilities
and services to carry out operations in a radar environment. This assumption i®true
AVL, as Runways 17 and 35 are both equipped with an ILS, and the Airport has the
necessary ATC facilities and services.

Based on theunway-wayuse configuration and aircraft mix index at AVL, and in accordance with
FAA AC 150/5068, current and future hourly capacity (or operations per hour) through PAL 5
under VFR and IFR conditions are approximately 74 and 57 operations, respectively6in PAL
hourly capacity under VFR and IFR conditions is projected at approximately 63 and 56 operations,
respectively. Se@able4-9.
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Table4-9 ¢ Capacity and ASV for Long Range Planning (AVL Hourly Capacity)

0 apa A a e
de

Op O e

% D R R Op
0to 20 98 59 230,000
2110 50 74 57 195,000
51 to 80 63 56 205,000
8110 120 55 53 210,000
121 to0 130 51 50 240,000

Source: FAA AC 150/506(0Figure 21].
2 KSy S@lfdzkx GAy3a [ Qa FtoAtAGE (G2 | O0O2YY2RIGS
peak hour activity levels were independently examined. Per TFMSC data, from 2019 through
2022, AVL averaged approximately 10 hourly operations. As previdusignsnTable4-1, AVL
KIFIR FLIIINBEAYFGSte@ uny 2LISNIiA2y&a RdNAYy3I (GKS !
projected to increase to approximately 36 operations by PAL 4, extending to 40 operations by
PAL 6. Based on the hourly capacity parameters present@alite 4-9, AVL is anticipated to
accommodate average hourly operations and peak hourly operations throughout the forecast
horizon.

Annual Service Volume

Annual Service Volume (ASV) is an expression of the total number of aircraft operations that an
airfield can support per annum. As outlined in AC 150/586Chapter 2: Capacity and Delay
Calculations for Long Range Planniiagy, service volume estimates were made under the
following assumptions:

7 VFR weather conditions occur roughly 10 percent of the time

»~ RunwayUse Configuration: Roughly 80 percent of the time the airport is operated with
the runwayuse configuration which produces the greatest capacity

Based on the runwawyse configuration and mix index, and as showiable4-10, annual air
service volume at AVL is expected to remain approximately 195,000 operations per year through
PAL 5. In PAL 6, ASV is expected to be approximately 205,000 operations.

Table4-10 ¢ Capacity and ASV for Long Range Planning (AVL ASV)
Hourly Capacity Annual Service

Mix Index

(Ops/Hr) Volume

% (C+3D) VFR IFR (Ops/Yr)
0 to 20 98 59 230,000
21 to 50 74 57 195,000
51 to 80 63 56 205,000
81 to 120 55 53 210,000
121 to 130 51 50 240,000

Source: FAA AC 150/506(Figure 21].

Demand/Capacity and Facility Requirements 4-9



> 2
&ﬁ.’!!!ﬁu AIRPORT MASTER PLAN UPDATE

If the annual aircraft operations exceed the ASV, the airport is likely to see significant delays;
however, an airport can still experience delays before capacity is reached. Activity levels that may
trigger capacity planning and development are discusseAA Order 5090.%0rmulation of

the National Plan of Integrated Airport Systems (NPIAS) and the Airports Capital Improvement
Plan (ACIR)which indicates (via Tablef4of Order 5090.5). This allows an airport to make
necessary improvements and avoidlays before they are anticipated to occur.

Per the previously discussed FAA Order, 60 percent ASV is the trigger for planning a new runway
or extended runway to increase hourly capacity and the trigger for development is being within
five years of the ASV reaching 80 percent.

As shown inTable4-11, airfield capacity at AVL is expected to range from 38.8 percent in the
Base Year to 52.5 percent in PAL 5 and only reaching 52.1 percent by PAL 6.

Table4-11 ¢ Annual Service Volume
Base PAL1 PAL2 PAL3| PAL4 PAL5 PALG

Annual Operations | 75,738 | 83,712 | 88,169 | 92,819 | 97,995 | 102,436 | 106,846
Annual Service Volum¢ 195,000 195,000 195,000] 195,000 195,000| 195,000 | 205,000
Capacity Level 38.8% 429% 452% 47.6% 50.3% @ 525% 52.1%

Source: FAA AC 150/5060CHA, 2023.

Table4-12 presents the forecasted operational limits at specific capacity levels to trigger future
planning for another runway at AVL. As shown, the current runway capacity should be adequate
G2 aSNBS GKS ! ANLERZNIQa | OGA QA lpat S isforeamSd2 Yy R
reach a maximum of approximately 50 percent capacity, improvements in airfield capacity are
not necessary. Projected demand and capacity levels are further depickegure4-1.

Table4-12 ¢ Capacity Levels

aba a O Ba ea D A D A O

60% 117,000 123,000
80% 156,000 164,000
100% 195,000 205,000

Source: FAA AC 150/5060CHA, 2023.

Figure4-1 ¢ Projected Demand

225,000
175,000
125,000
75,000
25,000 . I I I
-25,000 Base PAL 1 PAL 2 PAL 3 PAL 4 PAL 5 PAL 6
B Annual Operations === 600) em—g800) w=—100%

Source: FAA AC 150/506pCHA, 2023
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4.3 RUNWAY AND TAXIWAY REQUIREMENTS

Airfield improvements are planned and developed according to the established ARC, ADG, and
TDG for an airport. The associated design criteria are applied when planning upgrades or
AYLINROSYSyida F2NJ I NHzy gl & 2NJ G EAcdticad arcrafty | A NI
(aircraft with the longest wingspan, highest tail, and fastest approach speeds) that makes
GNBIdzA F NJ dzaS¢ 2F GKS | ANLI2 NIim 122NJ RS TAALYSSGIA FOANTS N
500 annual operations, including both itinerant dondal operations, but excluding touend-go

operations (an operation is either an arrival or departure).

4.3.1 Runway Requirements

In 2020, AVL completed a runway reconstruction projeeplacing Runway 16/34 with Runway
17/35. The newly constructed runway is 8,002 feet by 150 feet and can accommodatelig to C
aircraft. While the new runway is the same dimensions, the centerline stigted 75 feet west

to provide a standard 400 feet of separation between the runway and the parallel taxiway
(Taxiway A).

Airfield Configuration & Wind Coverage

The general configuration of the airfield, including the number of runways along with their
location/orientation, should allow the airport to meet anticipated air traffic demands and
maximize wind coverage and operational utility for all types of aircréftis a FAA
recommendation that the runway system at an airport be oriented to provide at least 95 percent
wind coverage. This means that 95 percent of the time in a given year, the crosswind coverage
at an airport is within acceptable limits for the typ®ef aircraft operating on the runways. As
shown inTable4-13, the current single runway configuration at AVL provides wind coverage
greater than the FAA recommended 95 percent for the design aircraft. Furthermore, Runway
17/35 alone provides well over 95 percent wind coverage for all crosswind compofieitie
4-13also includes the annual wind coverage separately during botarlBR/FR conditions. That
evaluation also demonstrates nearly 100 precent wind coverage at AVL under all conditions.
Figure4-2 provides a depiction of the average wind speed and direction at AVL. The graph
illustrates that the predominant of wind from the normorthwest and soutksouthwest is in
direct alignment of Runway 17/35.

Table4-13 ¢ AVL Wind Coverage (Runway 17/35)

All Weather 99.60% | 99.89% | 99.98% 100%
IFR 99.69% | 99.87% | 99.96% 100%
VFR 99.55% | 99.89% | 99.99% 100%
b2GSY 5FdlF A& LINPGARSR o6& bh!! Qa LyGS3aINridSR {
F@FAflITo0ftS FNBY Hanmo GKNRAzZAK HawH® 5F4F | O0SaasSF

Airport Data and Information Portal (ADIP).
Source: NOAA, FAA, CHA, 2023.
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As such, it was concluded that no changes to the runway configuration are recommended during
the planning horizon to accommodate wind conditions.

Figure4-2 ¢ All-Weather Windrose

- Windrose Plot for [AVL] ASHEVILLE_MUNICIPAL_(ASOS)
UEM Obs Between: 01 Jan 2013 12:54 AM - 31 Dec 2022 11:54 PM America/New_York

.0
Calm
29.1%

sw "SE

Summary
Obs Used: 87255
Obs Without Wind: 4602

Avg Speed: 5.4 kts

Calm values are < 2.0 kts
Bar Convention: Meteorology
Flow arrows relative to plot center. s
Generated: 10 Feb 2023
Wind Speed [knot]
. 2 -4.9 5-6.9 7-99 10-14.9 mmm 15-19.9 mmm 20+

Source: lowa State University Environmental Mesonet, 2623.

Runway Designations

5dz2S G2 GKS OKI y3Sa déclifatian K&r tide, thé coRp@ass Ydading 8faA O
runway and its associated runway end number designations can change. Current magnetic
declination information was derived from the National Oceanic and Atmosphere Administration
(NOAA). The current headingsdadeclination$® of the runway ends at AVL are as follows:

»~ Runway 17
o Current headings: 167° magnetic (rounds and truncates to 17), 160° true

o Declination: 6° 51' 25" W % 0° 22' changiy° 3' 6" W pelyear

1 lowa State UniversityfEnvironmental Mesonet
https://mesonet.agron.iastate.edu/sites/dyn_windrose.phtml?station=AVL&network=NC_ASOS&hbin0=2&bin1=5&
bin2=7&bin3=10&bin4=15&bin5=20&conv=from&units=kts&nsector=36&fmt=png&dpi=100&year1=2013&month
1=1&dayl1=1&hourl=0&minute1=0&year2=2023&month2=12&day2=3182~23&minute2=59. Accessed 09
February 2023.

15 National Oceanic and Atmospheric Administration (NOAA) / National Centers for Environmental Information.
GalA3ySGAO CAStR /FtOdzA I G2NADPE Mp WIHydz NBE HAHOD
https://www.ngdc.noaa.gov/geomag/calculators/magcalc.shtml#igrfwmm
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»~ Runway 35
o Current headings: 347° magnetic (rounds and truncates to 35), 340° true
o Declination: 6° 51' 38" W £ 0° 22' changby)° 3' 7" W pelear

Currently, no changes in the runway designations of 17/35 are needed; however, since magnetic
declination changes slowly over time, the runway numbers may need to be reevaluated by PAL
4, at which time the magnetic declination may have changed more signily.

Runway Design Standards

During this master planning effort, FAA design and safety standards related to the airfield
facilities were identified so that the airport may review and work to achieve compliance where
needed. The standards include dimensions, separation distances,cportezones, clearance
requirements, etc., which are based on the critical aircraft.

Runways are assigned a Runway Design Code (RDC), which signifies the required design standards
that the runway must satisfy. As detailed @hapter 3,Forecasts of Aviation Demand-lI

represents the current and future critical aircraft grouping at AVL, with a B087being an

example of a Bl aircraft operating at AVL. When constructed, Runway 17/35 was buiHV¥o D
a0FyRINR&AY G(GKdza F OO02YY2REGAY 3 GKS ! ANLRZNIQa O

The key FAA design and safety standards related to Runway 17/35 at AVL (as defined in AC
150/530013B,Airport Desighare described below. Refer Eagure4-3.

Runway Widthe Runway width requirements are based on the critical aircraft associated with
the runway. ARC-DI runways are required to have a runway width of 150 feet when the critical
aircraft has a maximum certified takeoff weight greater than 150,000 pounds,asutite B737
800.

Runway 17/35 is 150 feet wide, thereby meeting this design requirement.

Runway ShouldersShoulders provide resistance to blast erosion and accommodate the passage
of maintenance and emergency equipment and the occasional passage of an airplane veering
from the runway. The FAA recommends paved shoulders for runways accommodating Group
C/DHII aircraft and higher. FAA AC 150/5308B indicates the required shoulder width to be 25
feet on either side of a Group GID runway.

Runway 17/35 is equipped with paved shoulders that are 25 feet in width, thus meeting the
runway shoulder requirements.

Runway Safety Area (R®AJhe RSA is a rectangular area bordering a runway that is intended to
reduce the risk of damage to aircraft in the event of an undershoot, overrun, or excursion from
the runway. The RSA is required to be cleared and graded such that it is void of gbtenti
hazardous ruts, depressions, or other surface variations. Additionally, the RSA must be drained
by grading or storm sewers to prevent water accumulation, be able to support snow removal and
firefighting equipment, and be freef @bjects except those required because of their function.
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The RSA for a Group GlDor Group C/B)V runway is required to be 500 feet wide and extend
1,000 feet beyond the runway end. The longitudinal grade beyond the end of the runway should
be between 0.0 percent te3.0 percent for the first 200 feet and noore than-5.0 percent for

the remaining 800 feet of the RSA. Transverse grades shodld3percent to-3.0 percent away

from the runway shoulder edge and beyond the runway ends.

The RSAs for Runway 17/35 meet the required design standards.

Runway Object Free Area (ROEAhe ROFA is a rectangular area bordering a runway intended
to provide enhanced safety for aircraft operations. This is accomplished by ensuring the area
remains clear of parked aircraft or other equipment not required to support air navigation or the
ground maneuvering of aircraft. The ROFA design standard for Groufl @il Group C/BV
runways is 800 feet wide, centered about the runway centerline, and extends 1,000 feet beyond
each runway end.

The ROFA for Runway 17/35 meets FAA design standards; however, for both runway ends the
FAA ILS glideslope antenna and equipment building are located within the ROFA. The FAA may
consider relocating the equipment buildings outside the ROFA.

Runway Object Free Zone (ROE¥he ROFZ is a volume of airspace centered above the runway
that is required to be clear of all objects, except for frangible navigational aids that need to be in
the ROFZ because of their function. The ROFZ provides clearance protection for airdnadt lan

or taking off from the runway. The ROFZ is the airspace above a surface whose elevation at any
point is the same as the elevation of the nearest point on the runway centerline.

As required per FAA standards, the Runway 17/35 ROFZ extends 200 feet beyond each end of the
runway, and its width is based on visibility minimums and aircraft size, with doédQvidth
requirement. AVL satisfies the ROFZ standards.

Runway Blast Pad&.ike runway shoulders, blast pads are intended to provide erosion protection
at the runway ends. Conformance to FAA design criteria forlCADnways consists of a blast
pad having a width of 200 feet and length of 200 feet, placed symmetricallchtafdhe runway.

Runway 17/35 has a blast pad at each runway end providing the required dimensions.

Building Restriction Line (BRLThough not a specific FAA design standard, the BRL is a reference
line which provides generalized guidance on building location and height restrictions. The BRL is
typically established with consideration to OFAs and RPZs, as well airspace protection by
identifying areas of allowable building heights (e.g., 35 feet above ground level). It should be
noted that sitespecific terrain considerations (i.e., grade/elevation changes) may allow buildings
taller than indicated by the generalized BRL to be developiéun the limits of the BRL. These
height restrictions are based on FAR Part 77 parameters and are evaluated for each specific site
development plan. The facilities at AVL do not penetrate the existing BRL.

Table4-14identifies the existing conditions at AVL and the geometric requirements of the above
standards relative to ARGID.
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Table4-14 ¢ FAA Runway Design Standards
FAA Runway

AVL Runway 17/35:

Design Standard %tindards Meet or Exceed
(< % mile visibility) (Yes /No)

Runway Width Mp nQ Yes

RSA Width pnnQ Yes

RSA Length Beyond Runway End MZnnanQ Yes

ROFA Width ynnQ Yes

ROFA Length Past Runway End MZnnanQ Yes

Runway OFZ Width nnnaQ Yes

Separation Between:

Runway Centerline to Parallel Taxiway Centerl nnnaQ Yes

Runway Centerline to Hold line HpnQ Yes
Approach Runway Protection Zone (RPZ):

Length HXpnanQ Yes

Inner Width 1,000 Yes

Outer Width 1,750 Yes
Departure Runway Protection Zone (RPZ):

Length 1,700 Yes

Inner Width 500 Yes

Outer Width 1,010 Yes

*With a critical aircraft over 150,000 pounds MTOW.
Source: FAA AC 150/53@8B, CHA 2023.

RunwayProtection Zone (RPZ2)

The RPZ is a land use control that is primarily meant to enhance the protection of people and
property on the ground through airport control. Such control includes clearing of RPZ areas of
incompatible objects and activities.

RPZ Dimensions

Runways may have two types of RPZs, the Approach RPZ and Departure RPZ, which have varying
RAYSyaiazya o6lFlaSR 2y (KS RSaA3dIy FFANDONIFGQa !
minimums. The RPZ is a trapezoidal area located 200 feet beyond the rendand centered

on the extended runway centerline.

The Approach RPZ under Group @iand-1V design standards when the visibility is less than %
miles requires an inner width of 1,000 feet, outer width of 1,750 feet, and a length of 2,500 feet.
The Departure RPZ under these same conditions are an widénr of 500 feet, outer width of

1,010 feet, and length of 1,700 feet. Departure RPZs are used if and when a runway displaced
threshold is in place. Currently the runway ends at AVL do not contain a displaced threshold.

The RPZs for Runway 17/35 meet the RPZ dimensionEidgige4-4.
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Incompatible Land Use Within the RPZs

Incompatible land uses consist of homes, or any other development that contains a
concentration of people such as occupied buildings of any type. Incompatible land uses can also
consist of physical obstructions, visual distractions, or wildlife attractahtsh can threaten the

safety of aircraft operations. According to AC 150/588) Airport Land Use Compatibility
PlanningO2 YLJr A6t S f I yR dzaSa O2yairaid 2F adkKz2asS (K
constraining the safe and efficient operatiaf the airport or exposing people living and/or
G2N]JAy3 ySIENbe G2 aArAIyATFAOFIYyld SYyOGANRBYYSYyQl
typically considered when determining land use compatibility include:

» Noise

"~ Airspace

7~ Visual/Atmospheric Interference
»~ Wildlife

7~ Protection of People and Property
»- Development Density

Each of the previously defined RPZs were evaluated at aléwghfor incompatible land uses,
with an emphasis given to airspace and protection of people and property. Land use within the
existing RPZs at AVL were determined to satisfy the key FAA slandar

The Runway 17 RPZ contaseveral roadways, some of which pass through Airpamed
property. Roadways within the RPZ inclymtetions of State Road 3496 and Pinner Road. Runway

35 RPZ contains portions of New Airport Road and State Highway 280, portions of Hunter Airport
Drive, French Broad Lane, and areas operated by Broadmoor Golf and Event Center (i.e., public
parking, privaé roadways, etc.).

It is recommended that GARAA seek opportunities to eliminate, reduce, or mitigate existing
incompatible land uses; however, it is acknowledged that roadways and parking exist in most
airport RPZs. While not ideal, such land uses are not prohibited untefg tlights and
intersections result in standing traffic and associated concentrations of people. Options to
address incompatible land uses within the RP& further discussed during the Alternatives
evaluation.
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Runway Length Requirements

To ensure that AVL can support existing and anticipated aircraft and airline operational demands,

a detailed runway length analysis was performed based on specific aircraft performance

OKI N OGSNRaGtAOa |a R20dzySyd SR A yanuaisK(BPMsY.I y dzF |
Inadequate runway length can limit the operational capability of an airport, including the aircraft

types that can operate and the destinations that the airport serves. Runway lengths can place
restrictions on the allowable takeoff weight the aircraft, which then reduces the amount of

fuel, passengers, or cargo that can be carried. The runway analysis herein was conducted using

the guidance provided in AC 150/532B,Runway Length Requirements for Airport Design

Aircraft Specifics
Factors specific to aircraft operating at AVL that were included within the runway length
calculations were as follows:

»~ Model and Engine Typgthe calculations specified herein represent the takeoff & landing
length requirements for the Airbus A3ZD0, Boeing B73800 and the B737 MAX 8
during the hottest mean day temperature (85.9°F) at a 2;fd@@ Airport Altitude forAVL.

Note, for calculation purposes, aircraft takeoff and landing performance charts with
International Standard Atmosphere/Standard (ISA/STD) plus 15°C were utilized to
represent the hottest mean day temperature of 85.9°F.

2~ Payload; represents the carrying capacity of the aircraft, including passengers, baggage,
and cargo. For this analysis, both 90 percent and 100 percent were chosen as the payload
for planning purpose?

»~ Estimated Takeoff Weiglttthe estimated weight at takeoff, which includes the payload
and the fuel required to reach the intended destination (with reserve fuel). The estimated
takeoff weight varies by aircraft, payload, and destination.

7~ Estimated Landing Weightthe estimated weight at landing. For this analysis, maximum
landing weight was used to determine runway landing requirements.

Airport Specifics

»~ Temperaturec the atmospheric temperature at the airport. Warmer air requires longer
runway lengths because the air is less dense, thus generating less lift on the aircraft. The
average temperature (85.9°F) of the hottest month (July) at AVL was us#tkin
calculations'’

16 It should be noted that fuel burn was not accounted for within the evaluations; therefore, the calculations
presented herein would need reassessed to include fuel burn prior to any runway reconstruction.

17Sourcehttps://www.ncei.noaa.gov/access/uslimate-normals/#dataset=normails
monthly&timeframe=30&Iocation=NC&station=USW00013872
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»~ Elevationg the elevation above sea level at the airport. As elevation increases, air density
decreases, making takeoffs longer and landings faster. The elevation at AVL is established
at 2,163.9 feet above mean sea level (MSL).

» Effective Runway Gradientthe difference between the highest and lowest elevations
along the runway centerline, divided by the runway lengjth.

»- Stage Length (flight distance) the length in nautical miles (nm) to the intended
destination. The stage length determines the amount of fuel an aircraft will require on
takeoff to complete its flight, thus impacting aircraft weight and runway length
requirements. For this Study, the length analysis was evaluated for the farthest
destination currently served [Harry Reid International/Las Vegas Airport (Lét&pe
length: approximately 1,580.8 nautical miles], as well the farthest potential destination
[Seattle-Tacoma International Airport (SEA3tage length: approximately 1,908 nautical
miles].

7~ Obstacles impacting departure climb were not included.

The runway length analysis was conducted to indicate current and the wasst scenario, thus
providing GARAA with the capability to plan ldegn. The calculations discussed herein
represent the takeoff and landing length requirements for the A2R0,B73%#300, and the B737
MAX 8 during the hottest mean day temperature (approximately 85.9°F) at a-&y00@.irport
Pressure Altitudé? These aircraft were chosen because they are the largest and most
demanding aircraft currently and forecast to use AVL.

Takeoff Length Calculations

Table4-15 depicts the aircraft takeoff weight for LAS, the current longest-stmp flight, and
SEA, the longest anticipated future netop destination per the activity forecasts. These values
were used along with the associated aircraft manufacturer performahegts (relevant to each
aircraft/engine) to calculate the takeoff length requirements showii able4-16.

Itis pertinent to note, these calculations represent the werase scenario, which may only occur
RAZNAY 3 LISIF] FOlA@GAGeE fS@Staszs y2id RIEFAf&@d ¢KS NJ
average day. Also, manufacturer data herein is genagdli Detailed discussions would need to

occur with airlines operating at AVL, as airlines often have specific operations data to consider.

Based on the analysis for LAS, the aircraft with the most demanding takeoff length is the Boeing
737-800 at 8,666 feet. With adjustments for effective runway gradient (ERG), the determined
takeoff length requirements for AVL based on a 2;@ffi pressurealtitude and an ISA/STD of

plus 15°C is 9,131 feet.

18 Runway 17 Elevation (2,163.9 feet); Runway 35 Elevation (2,117.4 feet).

19 Note: For calculation purposes, aircraft takeoff and landing performance charts with ISA/STD plus 15 degrees
Celsius were utilized to represent the hottest mean day temperature of 86 degrees Fahrenheit.
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Based on the analysis for SEA, the aircraft with the most demanding takeoff length is the Boeing
737-800 at 9,087 feet. With adjustments for effective runway gradient (ERG), the determined
takeoff length requirements for AVL based on a 2;884l pressurealtitude and an ISA/STD of

plus 15Cis 9,552 feet.

Calculations were performed for takeoff length requirements at field elevation (2,163.9 feet

MSL). Although the calculations focused on values based on a-#00pressure altitude, the

field elevation takeoff lengths were slightly greater than the valealculated at a 2,06f@ot

pressure altitude. The maximum potential takeoff length requirement for AVL, based on the

FANLR NI Qa FASER StS@OlFiA2y ouImcoddp FSSiG af{[0

traveling to LAS and 9,892 feet for SEA.

Table4-15 ¢ Takeoff Weight to Destination (At 90% Max Payload)
Takeoff Weight ~ Takeoff Weight

Aircraft to LAS to SEA*

(Pounds) (Pounds)

Airbus A32200 (V2500 Engines) 156,405 161,969
Airbus A32200 (CFM56 Engines) 155,494 161,000
Boeing 737800 (CFM5& Engines) 170,087 177,522
Boeing 737 Max 8 (LEAP 1B Series Engi 168,450 174,085

Source: Aircraft Performance Manuals (A320, B3@3J, B73M™MAX 8), CHA, 2023.

Table4-16 ¢ Takeoff Length Requirement (At 90% Max Payload)
Takeoff Length | Takeoff Length

: Requirement Requirement
Alrcratft to LAS to SEA
(Feet)* (Feet)*
Airbus A32200 (V250Engines) 6,115 6,599
Airbus A32200 (CFM56 Engines) 6,180 6,727
Boeing 737800 (CFM5& Engines) 8,666 9,087
Boeing 737 Max 8 (LEAP 1B Series Engi 8,066 9,000
Note: *Values have not been adjusted for effective runway gradient or wet runway
conditions.

Source: Aircraft Performance Manuals (A320, B33, B737 MAX 8), CHA, 2023.

Landing Length Calculations
Landing length requirements were derived from the specific maximum landing weight values,

both of which are presented ifiable4-17. The emergency landing weight, or the approximate
landing weight for an aircraft needed to return to the airfield immediately after takeoff, was also

determined.
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Table4-17 ¢ Maximum Landing Weight & Landing Length Requirements
Maximum Emergency Emergency

Landing Length

. Landin : Landing Weight| Landing Weight
AlliEE Weightg Req‘f:'reme”ts S LAE S S
(Pounds) (FeD, (Pounds)* (Pounds)*
Airbus A32€200 (V2,50Engines) 145,505 5,079 156,405 161,969
Airbus A32e200 (CFM56 Engines) 145,505 5,218 155,494 161,000
Boeing 737800 (CFM5& Engines) 146,300 6,081 170,087 177,522
Boeing 737 Max 8 (LEAP 1B Series Engi 152,800 6,128 168,450 174,085

Note: * The emergency landing length requirement values are a scebpasied calculation and does not represent
actual operating procedures or manufacturer weight limitations during emergency return landings.
Source: Aircraft Performance Manuals (A320, B3J, B737 MAX 8), CHA, 2023.

With the exception of the Airbus A3ZD0, the landing length requirement values for the B737
800 and B73MAX 8 were calculated using only the maximum landing weight identified in the
specific aircraft manufacturer APM. The calculated emergency landing weight for both Boeing
aircraft exceeds the landing performance chart parameters and could not be usetttdata
landing length requirements. Even so, the aircraft with the most demanding landing length is the
B737 MAX 8 at 6,128 feet. With adjustments for wet runway conditions, the determined landing
length requirement for AVL based on a 2,600t pressurealtitude and an ISA/STD of plus 15°C

is 7,047 feet for LAS and SEA.

Calculations were performed for landing length requirements at field elevation (2,163.9 feet
MSL). Although the calculations focused on values based on a-fa060pressure altitude, the

field elevation takeoff lengths were slightly greater than the valwalculated at a 2,00f@ot
pressure altitude. The determined landing length requirement for AVL is 7,077 feet if traveling
from LAS and SEA. As such, itis concluded that the existing runway provides adequate length for
landing throughout the planning ped.

Runway Length Recommendation

To accommodate the future potential runway takeoff length requirements presented herein, a
runway extension of approximately 1,000 feet is recommended to achieve a runway length of
9,0 feet, thus supporting farther stage lengths on hot days and/or with 90%+ payloads. This
should be considered a future goal for AVL, but not a facility requirement. More detailed
evaluations for specific airline requirements would be presented prior teaadwg a runway
extension.

4.3.2 Taxiway Requirements

The overall goal of airfield planning and design is to enhance efficiency and the margin of safety
for operational activities. Per FAA guidance, and consultation with the airport operations and air
traffic control personnel, the following specific goalsrevédentified for the taxiway system at

AVL:

7~ Accommodate all existing and projected users (commercial and general aviation)

»~ Reduce risk of pilot confusion
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o Complexity of the taxiway system can lead to pilot confusion, which can lead to
human error and the increased potential for runway incursions. Reducing the risk for
pilot confusion includes:
A Reducing the number of taxiways intersecting at a single location
A LYONBIFaAy3a (GKS LAf20Qa aAddad GA2y L€ L &I
marking)
A Avoiding wide expanses of pavement
Al @2AR LRGSYGALT aK20G alLkRiaacs
A Increasing visibility

»~ Allow for expandability

0 The taxiway system should be designed to enable the-teng expansion of other
aviation facilities and the ability to provide efficient airside access to developable
parcels of the airport.

7 Adhere toall FAA design standards (based on ADG and TDG).

o Taxiways should be developed to the appropriate FAA standards associated with the
ADG and TDG of the design aircraft

During construction of the new runway (Runway 17/35), a temporary runway was constructed

on the west side of the airfield to allow the Airport to remain operational. After the new runway
opened, the temporary runway was decommissioned and converted toraaeent parallel

taxiway, designated as TaxiwayHr the purpose of this Study, all taxiways and connectors were
evaluatedto identify if each meetcurren€! !' RSaA 3y aidlkyRFNR& o6l aSR
aircraft (B737800, ADG Bll and TD&). Desig standards are addressed below.

Taxiway Design Standards

Similar to runways, taxiways are subject to FAA design requirements such as pavement width,
edge safety margins, shoulder width, and safety and object free area dimenNiates while the
taxiway system is adequate to meet T@@quirements, he taxiway design standarésaluated
hereinare based on TDBGbased orthe critical aircratft.

The FAA standards in relation to taxiways (as defined in AC 150E39®irport Desigh are
described below. Se€able4-18, Table4-19, andFigure4-3.

Table4-18 ¢ Taxiway Design Standards based on Airplane Design Group (ADG)

Design Standard ADGIII
Protection Standards
Taxiway Safetprea (TSA) Width 118 feet
Taxiway Object Free Area (TOFA) Width | 171 feet
Taxiway Wingtip Clearance 26.5 feet

Separation Standards

Taxiway Centerline to Parallel Taxiway 144.5 feet

Taxiway Centerline to Fixed or Moveable Objq 85.5 feet
Source: FAA AC 150/5308B, CHA 2023.
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Table4-19 ¢ Taxiway Design Standards based on Taxiway Design Group (TDG)
DesIg andard D
Taxiway Width 50 feet

Taxiway Edge Safety Margi 10 feet
Taxiway Shoulder Width | 20 feet
Source: FAA AC 150/5308B, CHA 2023.

Taxiway Widtlg¢  EA g & gARGK&E& | yR aidlyRIFINRE | NB ol aSR
Based on FAA design standards, the recommended taxiway width foBT®E0 feet foithe

taxiways that serve the critical aircraft. For corporate/general aviation taxiways;ZNZB is

appropriate at a width of 35 feet to accommodate large corporate jets (i.e., Gulfstreams, Global

Express). Presently, all taxiways meet required desigmdsta width of 50 feet, or 35 feet for
general aviation taxiways (Taxiways G, H, J, and K).

Taxiway Shoulderg Airports, such as AVL, with a critical aircraft of ADGhould provide
stabilized or paved taxiway shoulders. AVL has a mix of paved and turf taxiway shoulders, all of
which meet FAA standards.

Taxiway Safety Area (TSA) and Taxiway Object Free Area (TTBAS are designed to support

the occasional passage of aircraft, as well as ARFF equipment. Per FAA AC 1B58#503DFAS

FNE GKS al NBF | R2FOSyd (2 doiBnctioftd prouidelavertidala Of S|
and horizontal wingtip cleary OS ®¢ . I &SR 2y (GKS ONJtheitaQivdy | A NDI
safety area (TSA) and taxiway object free area (TOFA) width requirements are required to be 118

feet and 171 feet, respectly, centered about the taxiway. The taxiway TSAs and TOFAs at AVL
comply with FAA standards.

Taxiway Filletg For taxiway turns onto runways, aprons, or additional taxiways, there are FAA
design standards for the geometry of the fillets, based on the ADG and the angle of the turn. In
conjunction with the runway reconstruction and the new taxiway, taxiway filkt&VL have
been updated to adhere to current FAA standards.

Parallel Taxiway Lengtiist SNJ C! ! &dGF yRIFNRAZ | LI NI €St GF EA

located laterally to the runway it serves, providing access to one or both runway ends without
SYGSNAy3a GKS w{! 2N hC¥%ndé¢

Two parallel taxiways exist at AVL. Taxiway A, located oeasieside of Runway 17/35, is a full
length parallel taxiway and provides access to both runway ends. Taxiway B, located on the west
side of Runway 17/35, is a partial length parallel taxiwBgxiway B provides accetssthe
Runway 35 approach ends well as to taxiway connectors B3 and B%s recommended that
Taxiway B be extended to a Hdingth taxiway, thus providing greater accessibility to the west
side of the airfield and eliminating the need to cross the runway to access the north end of the
runway.
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history of potential risk of a collision or runway incursion. Heightened attention by
LAf 20AKRNADGSNEAKO2YGNREEtSNA Ad ySOSaalNER gKSy
One hot spot has been identified at AVL due to limited visibility from the tower of Taxiway A
between taxiway connectors A5 and A6, as showrigire4-5.

Figure4-5 ¢ Airfield Design Standards

BLAST PALD
FIELD 200 X 200 -
ELEV s * FUEL TANKS
2144

Note: Full Airport Diagram available at aeronav.faa.gov.
Source: AVL Airport Diagram, 2023.

4.4 AIRFIELD LIGHTING AND NAVIGATIONAIREQSIREMENTS

Airfield lighting allows for the safe operation of aircraft during nighttime hours and low visibility
conditions. Lighting on the airfield includes runway and taxiway lighting systems, approach
lighting and navigational aids, and the rotating beacon.

4.4.1 Runway and Taxiway Lighting

Runway & Taxiway Edge Lighting
Edge lighting systems assist pilots in defining the edge of the runway and taxiway pavements
during times of limited or low visibility.

Runway 17/35 is a precision runway. Thus, in accordance with FAA standards for precision
runways, is equipped with High Intensity Runway Lights (HIRL). At AVL, the runway edge lights
are white for the first 6,00 feet in either direction, with the last 2,000 feet being amber. The
amber lights provide caution to pilots after landing that the runway end is approaching. Runway
edge lighting must be positioned between 2 and 10 feet from the edge edthelhgth pavenent,
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and not more than 200 feet apart. The Runway 17/35 edge lighting is currently positioned 10 feet
from the edge of fullstrength pavement, with each unit having 200 feet of separation.

All taxiways at the Airport are equipped with Medidntensity Taxiway Light (MITL) systems,
which is the standard used for taxiways. To provide a distinct difference between runway and
taxiway edges, taxiway edge lights are blue. Like runway edge ligltajay edge lights are
required to be positioned between 2 and 10 feet from the edge ofdu#ngth pavement;
however, spacing between the lights is dependent upon taxiway section lengths.

All runway and taxiway edge lights at AVL adhere to FAA standards.

Runway Centerline Lighting

Runway 17/35 is equipped with-Hirectional runway centerline lights, equally spaced 50 feet
apart. Per FAA design standards, the centerline lights are white except for the last 3,000 feet. The
centerline lights located between 3,000 and 1,000 feet frdra tunway ends are alternately
placed white and red, with the final 1,000 feet being all red to provide an additional visual aid
that the end of the runway is approaching.

Touchdown Zone Lighting

The TDZLs indicate the touchdown zone when landing under adverse visibility conditions. Runway
35 is equipped with touchdown zone lights, as it is the predominately used runway end at AVL.
Per FAA standards, the touchdown zone lights consist of threesIgyiouped perpendicular to

the centerline, with lights on either side of the centerline. The lights are placed starting 100 feet
from the runway threshold, extending to 3,000 feet. The lights are only visible from the Runway
35 approach end.

Threshold Lighting

At AVL, Runways 17 and 35 have standard runway threshold lighting. As required by FAA for
precision runways with HIRL, the threshold lighting system are grouped in fours on both sides of
the runway thresholds, with each light spaced 10 feet (center toe@nSince each runway has

a blast pad, the threshold lights are placed between the threshold and blast pad. The threshold
lights are red/green, with red lights being visible from departure and green lights being visible
upon approach.

Precision Approach Path IndicatorBAPI3

A PAPI is a system of lights, located near a runway end, that provides pilots with visual glide slope
guidance information during an approach to the runwBAPIs typically have an effective visual
range of at least three miles during the day and up to 20 miles at night and inform pilots if they
are high, low, or on the correct approach descent path for the threshdldbox PAPI system
(PAPH) is provided at the ends of Runway 17 and Runway 35 and are set at the standard 3
degree angle.
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4.4.2 Approach Procedures and Navigational Aid (NAVIAD) Requirements
Based on current FAA classifications, there are three types of approach categories: visual, non
precision, and precision.

7 Visual (V) Approaches performed under visual flight rules only when meteorological
conditions include a cloud ceiling height of 1,000 feet or greater and visibility of 3 miles
or greater.

2~ Precision Approach (PA)nstrument approach procedures providing both horizontal and
vertical guidance less than 250 feet above the threshold and visibility minimums lower
than % mile.

»~ Non-Precision Approach (NPA)nstrument approach procedures providing only lateral
guidance with a ceiling minimum of 400 feet above the threshold.

Runway 17 and 35 each provide a precision approach using an ILS and oepecision
approach using RNAV GPS.

Precision Approack ILS
The ILS systems each consists of three components: a localizer (LOC), a glideslope (GS), and the
approach lighting system (ALS).

A localizer is situated 1,000 feet past the departerel of each runway approach and provides
lateral positioning guidance to pilots. The system uses radio frequencies (RF) to transmit signals
to aircraft by focusing the RF beam down the centerline ofrthevay toward the approach end

of the runway for approximately 10 miles, focused within 35 degrees to the left or right of the
runway centerline.

The glide slope is located near the runway approach end (each on the west side of Runway 17/35)
at a distance from the threshold to provide optimum crossing height. The glide slopes transmit a
signal for approximately 10 nautical miles, with a horizontalerage of eight degrees on each

side of the localizer course, measured from the origin of the glide slope h¥ate, if the glide

slope is inoperative, then the precision ILS approach can still be flown aspgewsion localizer

only procedure.

The ALS provides a lighted approach path along the extended centerline of the runway to provide
a visual alignment, height perception, roll guidance, and horizontal reference for the pilot. At
AVL, the ALS consists of a Medium Intensity Approach Lightatgnswith Runway Alignment
Indicator Lights (MALSR). The MALSR at AVL adheres to FAA design standards.

Non-Precision Approaches: RNAV (GPS)

The Global Positioning System (GPS) based technology for Runway 17 and Runway 35 enables
vertically guided approach procedures with approach capabilities similar to ILS approaches,
without the need for the traditional grountbased ILS NAVAID componentse RNAV (GPS)
systems follow FAA standardSirfield lighting and instrumentation is summarizedriable2-9.
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Table4-20 ¢ Airfield Lighting & Instrumentation

Runway Minimum Ceiling | Instrument Approach
Markings (AGL)/ Visibility Types
17 Precision | HIRL, PARI, MALSH 200 ft. / %2 mile | ILS or LOC, RNAV (GH
35 Precision | HIRL, PARI, MALSH 200 ft. / ¥amile ILS or LOC, RNAV (GH
Source: FAA Airport Master Record (Form 5010), Accessed 2021.

GPS§; Global Positioning System

HIRLg High Intensity Runway Lights

ILS Instrument Landing System

MALSR, Medium-Intensity Approach Lighting System with Runway Alignment Indicator Lights

PAP# ¢ FourBox Precision Approach Path Indicator

RNAVL, Area Navigation

4.4.3 Other Airfield Lighting Requirements

Runway

Lighting

Rotating Beacon

The rotating beacon at AVL is currently locatedtop ofthe existing Air Traffic Control Tower
(ATCT). Relocation of the ATCT will require that the rotating beacon also be rejosgdtethe
location being planned on top of the newly relocated tower.

4.5 SUPPORT FACILITY REQUIREMENTS

Support facilities provide vital functions related to the overall operation of the Airport and
include facilities related to general aviation operations, aircraft fueling and deicing, Aircraft
Rescue and Firefighting (ARFBepartment of Public SafetyAirport maintenance, Air Traffic
Control Tower (ATCT), and Urban Air Mobility (UAM). As airport operations increase, the use of
these facilities and infrastructures increases, creating greater demand and less available capacity
to meet this demand ovethie 20-year planning horizon. The following sections detail the current
capacity and projected demand for the previously mentioned facilities.

4.5.1 General Aviation Facility Requirements

Hangar requirements are generally a function of the number and type of based aircraft, owner
preferences, hangar rental costs, and area climate. In the winter, snowstorms, frost, ice, and
intense wind can cause damage to parked aircraft. Additionallynduvarmer months, heat and

sun exposure can damage avionics and fade paint. Thunderstorms and hailstorms also occur, with
the potential to cause considerable amounts of damage. All these factors make hangars
desirable.

Aircraft Storage Facilities

Locally based operators and private owners at AVL employ use of hangar space. These hangars
are fully enclosed and securebiable4-21 lists each storage hangar at the Airport, as well as the
owner, current use, andpproximate storage capacity.
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Table4-21 ¢ Existing Aircraft Storage Facilities

Building Hangar Size
Number (Square Feet)

Hangar Type

North Apron
Building 240, Corporate Hangar 31,980
Building 30 | Corporate Hangar 19,600
Building 20 | Corporate Hangar 8,480
Building 40 | Corporate Hangar 15,220

Total Storage 75,280
Middle Apron

Building 20 | T-Hangar (30 Units 22,830
Building 40 | T-Hangar (18 Units 26,490
Building 60 | T-Hangar (22 Units 39,370

Total Storage 88,690
South Apron

Building 104 Hangar 1 10,920
Building 104 Hangar 2 10,920
Building 31 Bulk Hangar 7,130
Building 35 Bulk Hangar 14,730
Building 168 Bulk Hangar 28,648
Building 120 Bulk Hangar 14,430
Building 122 Bulk Hangar 6,090

Total Storage 92,868

All Hangars (Total)

Total Hangar Storage Capacity 256,838
Note: Square Feet (SEnot adjusted for office space;
ReferenceChapter 2 Figure 211.

Source: GARAA, CHA, 2023.

All hangars at AVL are controlled by Signature Flight Support, with Signature leasing hangars to
numerous tenants. Based on the Inventory of Existing Conditions, all hangars are currently under
lease, thus there is currently no excess capacity.

Over the forecast horizon, the Airport is projected to experience an increase in based aircraft,
consisting predominately of singkngine aircraft (se@able4-22). Additional hangars will be
required to accommodate projected demand.

To develop a projection of required hangar space, assumptions were made based on average
square feet of space required to store each type of aircraft and the forecasted fleet mix during
the planning horizonTable4-23 provides an overview of anticipated hangar space requirements
based on the following assumptions:

%~ 1,100 SF (singland multiengine aircraft)
D~ 4,700 SF (jet aircraft)
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Table4-22 ¢ Based Aircraft Forecast

Period Base PAL1 PAL2 PAL 3 PAL4

SingleEngine | 144 147 150 154 157
Multi-Engine 9 9 10 10 11
Jet 5 9 12 15 19
Helicopter 3 3 3 3 3
Total 161 168 175 182 190

Source: FAA 202TAF (National), Airport Master
Record (Form 5010), CHA, 2023.

Table4-23 ¢ Projected Hangar Space Requirements

Aircraft Type | Base PAL1 PAL2 PAL3 PAL4 |
Current & Projected Based Aircraft
Single & Multi Engine Aircraft 153 156 160 164 168
Jet Aircraft 5 9 12 15 19
Helicopters 3 3 3 3 3
Total 161 168 175 182 190
Additional Based Aircraft to Be Accommodated Each Planning Period
Single & Multi Engine AircraftHelicopters - 3 4 4 4
Jet Aircraft - 4 3 3 4
Helicopters - 0 0 0 0
Total - 7 7 7 8
Additional Hangar Storage Required (SF)
Single & Multi Engine AircraftHelicopters - 3,300 4,400 4,400 4,400
Jet Aircraft - 18,800 14,100 14,100 | 18,800
Helicopters - 0 0 0 0
Total - 22,100 18,500 18,500 | 23,200

Total Additional Hangar Space Through PAL 4
Source: CHA, 2023.

Based on these assumptions and starting with current conditions, AVL is expected to need
approximately 82,300 SF of additional hangpace by PAL 4: 16,500 SF for singhel multk
engine aircraft and 65,800 SF for jet aircraft. The singhel multrengine aircraft could be
accommodated within 15 -iangar bays at 1,100 SF each, while bulk hangars could be
constructed to accommodate jetircraft.

Per conversations with Signature, over 75 additional aircraft, ranging from TBM 900 to the
Challenger 300, frequent AVL. Depending on the need and length of stay, these aircraft require
hangar storage or tielown locations, as well as fuel. These additicaecraft further constrain
current capacity. For the purposes of this Study, it was assumed that 20 percent of these
additional aircraft will require accommodation at any given time, or approximately 15 aircraft.
For these aircraft, an assumption of 2(b8F per aircraft was assumed, for a total demand of
37,500 SF of storage.

In total, the projection foradditionalhangar space to accommodate future aircraft demand is
approximately 119,800 (82,300 SF for based aircraft + 37,500 SF for transient aircraft), by PAL 4.
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Note, as hangars are developed, this may result in a loss-dbtia parking. Locations for future
hangar developmendre further examined in the Alternatives Chapter.

Helipad Facility Requirements

The demand for helipads was also evaluated. Three helicopters are currently based at the Airport,
with no more than three anticipated to be based at the Airport throughout the forecast period.
Currently, the Airport has two helipads: one adjacent to theldfie Apron and one adjacent to

the South GA Aprorthe existing helipads are adequate to support current and future demand.
Parking and storage of based and transient helicopters is accommodated witiwiirgaircratft.

4.5.2 Auviation Fueling Facilities
{AIYylFGdz2NE Cf AIKEG {dzZLIIR2 NI A& NBAaALRyaAotS F2NJ 2
facilities. As stated i€hapter 2 the fueling area consists of six abey®und fuel tanks:

»~ Four 20,008gallon JetA tanks
»~ One 12,00@yallon 100LL AvGas tank
7~ One 1,006gallon sekserve tank for light piston aircraft (adjacent to the FBO facility)

This analysis focuses on-fefuel storage. Presently, the existing fuel storage capacity provides
fSaa 0KIy (g2 RlIeda 2F NBaSNWUS FdzsSt > gKAOK Aa |
reserve. For an airport like AVL, the minimum for catreapacity would be around a thresay

fuel reserve. An analysis was conducted to project the number of 4@ya06n JetA storage

tanks required to accommodate projected demand while maintaining a tdeereserve. See

Table4-24.

Current plans include installation of two additional 40,8f#lon JetA tanks, thus doubling fuel
storage capacity as capacity would increase from 80,000 gallons to 160,000 gallons. This increase
in capacity would provide three days reserve in the Base. f@vo more tanks would be required

by PAL 1 (for a total of four new tanks), with one more additional tank needed in PAL 3 (for a
total of five new tanks), and one final additional tank in PAL 5 (for a total of six new tanks) which
will satisfy demand tfrough PAL 6.

[Intentional Page Break]
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Table4-24 ¢ Fuel Requirements
| Base PAL1 | PAL2 PAL3 | PAL4 PAL5 | PALG
CarmEiEE] OlprEiehs 20,328 | 26,054 | 28,292 | 30,723 | 33,363 | 37,804 | 42,214
(Annually)
Comm_erual Operations 55 7 77 83 91 98 107
(Daily Average) *
Approximate Daily JoA Fuel Usagd g3 455 | gg 356 | 74208 | 80,606 | 87,532 | 95,054 | 103,222
(In gallongper day
TotalJetA Fuel Storage Capacity g1 454 | g9 000 | 80,000 | 80,000 | 80,000 | 80,000 | 80,000
(In gallons)
Approximate Days Fue.I Reserve | 15 12 11 10 0.9 0.8 0.8
Current Capacity
3-Day Reserve
TotalFuel Storage Capacity
Requiredfor a 3Day Reserve | 160,000 | 205,069 | 222,684 | 241,818 | 262,597 | 285,162 | 309,666
(In gallons)
TotalFuel Storage Capacity Defiit
wanting a 3Day Reserve (80,000) | (125,069)| (142,684)| (161,818)| (182,597)| (205,162)| (229,666)
(In gallons)
Recommended Additional Tantks
Provide a Day Reserve 2 4 4 5 5 6 6
(At 40,000 gallons each)

*Note: Daily average was used, not peak day.

Source: FAA OPSNET, CHA, 2023.

4.5.3 Aircraft Rescue and FirefightindARFF) / Department of Public Safety (DPS) Facilities
ARFH Department of Public Safetfauilding

' A NONJ T

I +[ Q& w S & O/de@partmém of @ubiISFetiatiktyiid Igcatedd | w C C (
between the South GA Apron and the Terminal Apron, with direct access to a taxiway and the
terminal building. The facility was constructed in 2014, replacing the formgwea@old public

safety building. This facility was constructedaiccordance with building design requirements

found in AC 150/521Q5A,Aircraft Rescue and Firefighting (ARFF) Station Building Design.

ARFF Equipment

AVL currently operates as an ARFF Index B. To transition to an Index C, five or more average daily
departures of aircraft measuring at least 126 feet, but less than 159 feet would be required.
Based on projected activity levels throughout the forecast h&iy |y R | ANI Ay SaQ
schedules, AVL is anticipated to receive more than five commercial departures in a day via aircraft
measuring between 126 feet and 159 feet (i.e., B830, B737900). Thus, it is anticipated that

AVL will transition to an ARF#elex C.

4.5.4 GARAA Maintenance Faciliti€&s Equipment Storage

The Greater Asheville Regional Airport Authority (GARAA) presently owns and operates the four
buildings that house thairport maintenance and vehicle storagenctions This space includes

Yy FTR22AYAY3A aK2L) Iy Rap 2k HetadsSof thedaNdse ptapsfithey SS R a
GARAA facilities can be found @Ghapter 2 The current maintenancefacility is in need of
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upgrades due to the age of the facility. In addition, expansion is recommended to accommodate
future needs. The expansion should be of a size capable of supporting the storage of snow
removal equipment (SRE) as well.

4.5.5 Air Traffic Control Facilities

Currently, at AVL, the Air Traffic Control Tower (ATCT) is located on the terminal building. The
f200A2y 2F GKS 1¢/¢ KFLa o6SSy | 02y @SyAaSsSyi
2LISNF GA2yad | 26SOSNE I2Ay 3 F2NB | adpment faidK | & K
improvement plans, AVL is relocating the tower to the west side of the airfield. This relocation is
necessary as part of the Terminal Building Improvement Program.

4.5.6 Urban Air Mobility

In recent years, many advancements have been made in the next generation of airborne
transportation, focus on both crewed and uncrewed aircraft, primarily electric powered,
operating both traditional winged and vertical takeoff and landing aircraft. \tfi¢hsupport of
NASA, the FAA, and aviation stakeholders, this industry has been termed Urban Air Mobility
(UAM), for the potential to expand transportation networks in metropolitan aregglLserves

the Asheville Metropolitan Statistical Area (MSA), thus important to look ahead at how the
potential for UAM activity will impact the Airport and basic facility requirements to accommodate
demand.

In April 2023, the FAA released thBAM Concept of Operations (ConOps), VergiOn That

LJdzof AOF A2y RSAONAROSR dGiGKS Sy@ArAarazySR 2LISNI .
ANPGGK 2F FEAIKEG 2LISNIFGA2ya AY FYR | NPdzy R dzNDb |
aide in supporting passenger and cargo operations in hard tdwreaanderserved areas. Per the

FAA, UAM advancement will take place in series of increasing levels of autonomy and operational
tempo.

The initial phases of implementing UAM will utilize existing helicopter routes, helipads, rules and
regulations, and air traffic control (ATC) services. As previously discussed, the Airport currently
has two helipads, which could be utilized. As demandJXaM activity increases, so should the
demand on infrastructure and procedures. Over time, the FAA will establish and define UAM
Corridors from specific aerodrom@based on performance requirements. This will also trigger
changes to and enforcement of new UAM regulations. As the state of operations mature to
become more advanced, and as frequency increases throughout the UAM sector, the previously
formed UAM Corrids may form a new network, thus optimizing paths between aerodromes.
The number of aerodromes would also increase as demand increases. One primary difference
0SG6SSy GKS adr3asSa 2F FOuA@Ale Aa OGKFG 2y0S 2
the UAM vehicles will be piloted remotely or autonomously rather than having an onboard pilot
in control.

20t SNJ GKS C!'! Iy I'SNBRNRBYS Aa abF t20FG§A2y FTNBY gKAOK !
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As the previously discussed advancements are made, the FAA will continue to define, maintain,
and make publicly available the standards and regulations regarding the UAM system; therefore,
it is important that GARAA review and apply the standards to enaacemmodations of this
newly emerging technology. Advancements to current infrastructure at AVL could include, but is
not limited to:

QLyadrttAy3d OKFENBAY3 atGlirzya Ay GKS D! I NB

Q Designated operations areas, including for electric Vertical Takeoff & Landing (eVTOL)
aircraft in the terminal area

Q Construction of new hangars to accommodate the new aircraft

These advancementme further evaluated in the subsequent Alternatives Chapter.
4.6 PASSENGER TERMINAL FACILITY BUILDING AND GATE REQUIREMENTS

This section explores the parameters required for the AVL terminal to ensure productive and
efficient use of all terminal components across all planning activity levels (PALs). The
subsections herein are labeled with their appropriate focus and covespdds of terminal
needs. It is the goal of thishapter to provide detailed guidance to effectively grow the AVL
terminal to meet the needs of an evolving future.

The first step in determining the facets of new terminal requirements was establishing the
future timelines and metrics for which terminal planning efforts are designed. With this,
terminal analyses performed throughout titkapter are based upon forecasted data seen in
Table4-1. Thiscan be seen as the first, preliminary, step in determining what formulations
provided are needed to be able to handle growth in activity. Information that follows provides
an examination of Airport and terminal facilities, which will serve to better cxotaize this
Studyat hand.

Airport Terminal Modernization

AVL is embarking on a significant terminal modernization project, yet to be constructed, and
realized. The Master Plan terminal facility needs are based upon the assumptions that the
proposed plans for the terminal modernization project are the basis @nparison to

determine all the Planning Activity Levels (PALSs) facility needs for compliance andfor non
complianceO2 Y RA A2y a ® BEXKSREFT2NBRESHNKESYKE a2RSNYAT I
realized, shall be construed as the existing conditions fiopgses of terminal facility needs.

Thea B & Smitke forthcoming Tables indicate the existing conditions expressed in area or
guantities, unless otherwise indicatewhat is most important to understand is tBase Year

is a COVID year so the activity data that could be used to determine a reasonable and accurate
snapshot of terminal facility needs would be flawed or produce falsstive (negative)
outcomes as to the comparisons to the Terminal Modernizaforject, yet to be realized for
surpluses and/or deficits. It is assumed that the timing aoampletion of theBaseTerminal
Modernization Project aligns with PAL 1 analyses, and this is where the needed facility needs,
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or surpluses are indicated as compared to Base Terminal Modernization Project, or existing
conditions.

SeeTable4-1. SeeFigure4-6 andFigure4-7.

Figure4-6 ¢ BaseTerminal Modernization Project; Ground Level

’o', 0 : 4 @........

i DT ey S I T
o T
O = 2
[ = e = 0y - =

ez ©

22

S VS 7S
P72,

A LS S LSS SALL |

S

=

I
777777777,
P &

R e s e i)
.
Program Legend
|
CIIRCLILATIOP-—DA\RLINE SUPPORT: COMMUNICATIO! i} anmoRia i} ssce:
\\Dvmn\m CRCULATION [ wmeoaT supporT CONCESSIONS STORAGE [T onoma pock Bl ssce oueve
\ AR = - 0
Oncerme REGULATORY SPACE, / B concessions— ] cuase \ /
[nexering aueve ] RESTROOUS AMENTTY [E]veeTer  cReeTER AREA
Bl srcaace cuam NECHANICA. %ROU'{D TRANSPORTATION SPACE  [] SHELL G
[Z] BAGGAGE HANDLING AREAS ELECTRICAL [[]Fme proTECTION [[storace S ——
/ _//

Source: Gresham Smith, 2022.
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Figure4-7 ¢ Base TerminaModernization Project; Upper Level

@

Source: Gresham Smith, 2022.

4.6.1 Approachg Level of Service (LOS), and Processor Areas and Other Areas Evaluated
Level of Service (LOS) is an accepted value system of space standards and guidelines that are
used to assess performance and congestion levels within terminal facilities. The International
Air Transport Association (IATA), Airport Development Referencaudal2th Edition was

used to define the recommended LOS standards applicable for AVL. The AEAitich

utilizes the following categories, or types of LOS to evaluate airport processor areas for
effectiveness and efficiencies:

»~ UnderProvided

»~ SubOptimum

D~ Optimum

»~ OverDesign
lyfSaad &dAdzZSNASRSR o6@& !'+[ X IFTANIAYS |YyRk2N 20
typically used as baseline performance criteria target for most airport terminals and is
NEO2YYSYRSR o6& L! ¢! & GKS YAYAYdzy RGADSPE all
Table 4-25 definesacceptableprocessorali Sa | yYR 61 A GAYS&hefe2 NI & h LI

processor ates and wait timesare criteria used in the evaluations to determine the facility
needs for those processor are@entifiedin the table.
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Table4-25 ¢ IATAOptimum Level of Service
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IATA's Level of Service (LoS) Concept is the industry benchmark for optimum passenger terminal facilities.
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1.3 - 1.8 m? departures mean more
future arrivals!
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[ with passengers. Why not end it on a high nota? and pleasant welcome for passengers at

OPTIMUM Space m
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Contact us for a professional assessment of your current passenger terminal or expansion plan. @ IATA (2022)
For more information, e-mail us at consulting@iata.org or visit www.iata.orgl/los

Source: The International Air Transp8gsociation (IATA), Airport Development Reference Manual, 12th Edition

Additional evaluation was conducted to further determine programmatic terminal
requirements to accommodate the accelerating passenger activity and trends at AVL. Specific
facility demands, quantified by area square footages, and amounts for various contparie

the terminal, were generated by applying FAA and International Air Transport Association
(IATA) industry standards with other supporting guidelines. Development of the program
projections encompassed:

Q

O O O O

Q

Annual and peak hour passenger enplanement data

Peak hour passenger deplanement data

Annual and peak month, peak day aircraft operations data
Fleet mix changes through the planning activity levels
Load factor changes though the planning activity levels

International Air Transport Association (IATA) Level of Service (LOS) Standards

Industry standards and guidelines were applied in the analyses with appropriate modifications
to reflect AVL airline tenant needs, passenger processor functions, and passenger activities.
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Processor Areas Evaluated

Terminal master plans typically address each major processor area of the passenger terminal
building To do thisfacilities are evaluatedia a value system of acceptable industry space
standards and guidelingmgesided over byrhe International Air Transport Association (IATA)

For AVLLevel of Service (LOS) standards for Lewgere considered an appropriate goal
Following is a recapitulation of the major processor am®aaluated, and referenced Sections

in thisChapter:

Q Gate Demand AnalysisSection 4.6.3

Narrow-body Equivalent Gates (NBEG) and Equivalent Gate Analysis;(&€xAipn 4.6.4
ConcourséHold Roomg, Section 4.6.5

Concourse CirculationSection 4.6.6

Checkin, Ticketing, and Baggage Drop Lobby (Ticket Laibgition 4.6.7

Airline Ticket Offices (AT@)pection 4.6.8

Airline Operations Areas at Gates (Concours&gction 4.6.9

Passenger Security Screenfigeckpoin{SSCRnd Queuing; Section 4.6.10

Checked Baggage Inspection Sys(emlSPputbound Baggage Screenig&ection 4.6.11
Outbound Baggage Mak#p ¢ Section 4.6.12

Inbound Baggage Lodkklt Feedg Section 4.6.13

OO0 00000000 O~0

InboundBaggage ClaimSection 4.6.14
Q Airline Baggage Services Offi¢BSOY; Section 4.6.15

As a part ofhe evaluation, additional publications served strictly as technical references (thus
not substituting FAA policy), including:

Q Airport Cooperative Research Program (ACRP), RepaytA2fport Passenger Terminal
Planning and Design, Volume 1: Guidebook

Q ACRP, Report 2§ Airport Passenger Terminal Planning and Design, Volume 2:
{ LINBIF RaKSSit a2RStfta FyR ! aSNDR& DdzARS
ACRP, Report 13@uidebook for Airport Terminal Restroom Planning and Design

O O

ACRP, Report 54Resource Manual for fiierminal Concessions, 2011

Q International Air Transportation Association (IATA)rport Development Reference
Manual (ADRM)12th Edition

Q U.S. Department of Transportation, Federal Aviation Administration, Systems Research &
Development Service Report No. FRB75191 ¢ The Apron & Terminal Building
Planning Manual, July 1975
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Q US Customs and Border Protectiéiport Technical Design Standard, 2016

Non-Processor Areas Evaluated
Additional nonprocessor function areas were evaluated and included in this Chapter. They are
indicated belowwith referenced Sections in this Chapter:

Q Concessios Gift and News, Food and Beverage, Services, and Rentab€etion 4.6.16
Airport Administrationg Section 4.6.17

Airport Terminal Operationg Section 4.6.18

TSA Office AdministratiapnSection 4.6.19

Restroom FacilitiesSection 4.6.20

O 0 O O O

Mechanical, ElectricaPlumbing,and Information TechnologRRequirements; Section
4.6.21

Other Considerations Section 4.6.22

0 ServiceAreaRelief Areas

o0 Storage Requirements

0 Meeter and Greeter Lobby (WalVishers)

Q Curb Front AnalysisSection 4.6.23
Q Parking Capacity and AnalysiSection 4.6.24

O

The programmatic spatial facilitgquirements for each PAL are compared to the Base Year
(2021), or existing conditions, as described het€hapter 4for the ModernizationProject,

yet to be realized. For AVL, the forecasted passenger demand throughout the planning horizon
period shows steady increase. It is important to understand the projected planning horizons
for enplanement growth does not predetermine equal or proponil expansion across all
passenger processor areas. Decisions pertaining to eXpaior decreasing space take several
factors into consideration aside from enplanements, passenger behaviors, and industry
trends. For instance, typical aviation patterns indicate that passengers are becoming meore self
reliant and are using seffervice finctions, especially a bByroduct of COVID. In addition, it
also appears that airlines at AVL are transitioning their fleet to include larger narrowbody
aircraft.

In addition, security, passenger screening and checked baggage screening requirements as
administered by the federally legislated U.S. Department of Homeland Security (DHS) under
the guise of Transportation Security Administration (TSA) at airports, feeilt be perceived

as growing disproportionally relative to other passenger processor areas.

For the purposes of determining spatial needs of the terminal areas throughout the PALs, the

FylFteasSa gSNE OddRyzDOERAE®El GRNBSAA G2 al @

strongly consider the existing layout, size, and configuration a&sareble in determining
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spatial needs; however, it should be noted that the existing terminal was built in a post
generational age before technological advancements, enhanced concessions and security
affecting passenger behaviors and needs. These realtes addressed in the development

of planned alternatives for present and future needs and improvements driven by demand.

4.6.2 Facility Needs Summary

Table 4-26 provides a summary of the needs of each of the terminal areas analyzed and
evaluated. To better understand the needs presented, the table also provides references for
additional information within thisChapter

Abbreviated text and abbreviations used through&@sgction 4.6Passenger Terminal Facility
Building and Gate Requirementsclude, but are not limited to the following:

Abbreviations

A = Area MAP = Million Annual Passenge$ =Percent
NO. = Number of, Number MIN = Minute

ATO = Airline Ticketing Offices PAX = Passenger

BHS = Baggage Handling System NBEG = Narrowbody Equivalent Gate

BSO = Baggage Service Office NA = Not Applicable

CBIS = Chee## Baggage Inspection SystemOSR=OnScreen Resolution
CBRA = Checked Baggage Resolution Are@M = Peak Month

EQA = Equivalent Aircraft PMAD = Peak Month, Average Day
FT = Feet / Foot RC = Rental Car

FP = Fire Protection SARA = Service Animal Relief Area
GSE= Gross Square Feet SF = Square Feet

HR = Hour TIX = Ticket Lobby

IT = Information Technology USF = Usable Square Feet

LF = Linear Feet & =and

LOS = Level of Service --= No Data Provided, or Known

Table4-26 ¢ Facility Needs Summary

Area (Base) PAL1 PAL 2| PAL3 PAL4 PAL5 PALG
Gates
Preferred Gate Demand SummagiNO (12) 12 13 15 17 19 20
Narrowbody Equivalent Gates (NBEGJO (11.1) 11.4 12.4 14.4 16.4 18.4 194
Equivalent Aircraft Gates (EQANO (8.2) 8.3 9.3 10.8 13.8 13.8 14.8
Concourse Processors
Single NBEG Hold Room Ar&F (i\',‘g‘?f 2,631 | 2,714 | 2,766 | 2,827 | 2,827 | 2,827
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Area (Base) PAL1 PAL 2| PAL3 PAL4 PAL5 PAL6
Total Hold Room Space Requires (29,959 | 29,933 | 33,530| 39,830| 46,363 | 52,017 | 54,844
Concourse Singleoaded Corridor LengtLF (1,140) | 1,620 | 1,773 | 2,059 | 2,345 | 2,631 | 2,774
Circulation SingleLoaded Corridor AreaSF (28,273) | 32,400 | 35,460 | 41,180 | 46,400 | 52,620 | 55,480
Airline ¢ Checkin, ATO & Operation®rocessors
Total Passenger ChetkModules- NO (40) 3 38 40 40 50 48 54
Traditional Ticketing Agent Assist NO (40) 18 18 16 14 12 10
SelfService KioskNO -- 10 10 10 18 14 16
Bag Drop PositionsAgent Assist NO -- 10 12 14 18 16 18
PAX SelBervice Bag DropsNO -- 0 0 0 0 6 10
Checkin Processes (TicketingpF (6,588 6,8111| 7,2401| 7,2401| 8,313 | 7,267 1| 7,294 1
Checkin (Ticketing) Circulatiorq SF (4,941) 3,406 | 3,620 | 3,620 | 4,157 | 3,624 | 3,647
Airline Ticketing Offices (ATESF (8,737) | 4,200 | 4,900 | 4,900 | 4,900 | 4,900 | 4,900
Concourse Airline Operation AreaSF (4,336) 9,100 | 10,190| 11,400| 12,760| 11,460 | 16,140
Passenger Security Screening Checkpoint (SSCP) Processors
Security Screening Argd 0-Minute Queue Wait Used
Number of LanesNO (4) 6 6 7 8 9 10
10-Minute Queue Security Screening AeaF (7,682) | 11,340| 11,340| 13,230| 15,120| 17,010 18,900
Circulation/Exit LaneSF (2,740) 3,402 | 3,402 | 3,969 | 4,536 | 5,103 | 5,670
TSA Support Area/LEGF (171) 275 275 275 275 275 275
Baggage; CBIS, Outbound, and Inbound Processors
Outbound Baggage Screening (CBISy (19,656) | 12,075| 15,915| 15,915| 15,915| 15,915| 19,656
Outbound Bag Mak&Jp (BHS) SF (41,732) | 23,300| 26,200 | 30,400 | 38,800 | 38,800 | 41,500
Inbound Sort MakéJp and Feed SF (4,379) | 4,100 | 4,300 | 4,300 | 4,300 | 4,300 | 4,300
Inbound Baggage Claim Are&F (8,546) 6,720 | 9,998 | 12,942 | 13,608 | 14,508 | 15,354
Circulationg Baggage ClaimSF (4,120) 3,360 | 4,999 | 6,471 | 6,804 | 7,254 | 7,677
Airline Baggage Service Offices (BSOIF (365) 800 1,000 | 1,200 | 1,200 | 1,400 | 1,400
Concessions
Pre-Security ConcessiorsFood and Beverage, Gift and News
Food and BeverageSF -- 708 793 887 993 1,125 | 1,256
Gift and News SF - 219 245 274 307 348 388
Services SF -- 361 404 452 505 573 639
SUBTOTAL PRE&F (633) 1,288 | 1,441 | 1,613 | 1,805 | 2,045 | 2,283
Post Security Concessiond-ood andBeverage, Gift and News
Food and BeverageSF -- 7,882 | 8,820 | 9,869 | 11,044 | 12,514 | 13,974
Gift and News SF - 3,593 | 4,021 | 4,499 | 5,035 | 5,705 | 6,370
Services SF -- 116 130 145 162 184 205
SUBTOTAL POSTF (16,995) | 11,591 | 12,970 | 14,514 | 16,241 | 18,403 | 20,550
Total Concessions Ares&SF (17,328) | 12,879 | 14,411 | 16,126 | 18,045| 20,488 | 22,833
Concession Storage and Circulation
Concession StorageéSF (3,889) | 2,576 | 2,882 | 3,225 | 3,609 | 4,090 | 4,567
Concession CirculatiorSF -- 3,854 | 4,323 | 4,838 | 5,414 | 6,134 | 6,850
Rental Car Concessions
Rental Car CompaniedO (7) 7 7 7 8 8 9
No. of Rental Car ModuleNO (4) 4 4 4 5 5 6
Total Rental Car Concessionaires Ay&d (3,515) | 3,600 | 3,600 | 3,600 | 4,500 | 4,500 | 4,500
Circulationg Rental Car CountersSF (1,350) 1,080 | 1,080 | 1,080 | 1,350 | 1,350 | 1,350
Airport Areas
Total Airport Administratiorg SF (25,174) 2| 19,460 | 21,167 | 24,581 | 27,995| 31,401 | 33,116
Total Airport Terminal Operations Are&F (18,210) | 18,707 | 20,348 | 23,630| 26,912 | 30,194 | 31,835
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Airport Information Area; SF

(Base)
(150)

PAL1 PAL 2| PAL3 PAL4 PAL5 PALG6

150

150

150

150

150

150

TSA Administration Areas

TSA Administration AreaSF

| (2,187) | 2,296 | 2,411 | 2,531 | 2,658 | 2,791 | 2930

Public Restroom Facilities

Concourse; Secure Airside

Total Concourse Restroom Area M &\BF (7,211) 2,730 | 3,270 | 3,810 | 4,605 | 4,890 | 5,430
Total Lactation Room AregSF (299) 255 255 255 255 255 255
Total Family Room AreaSF (331) 315 315 315 315 315 315
Total Custodial Area SF (260) 495 495 496 495 495 496
Single Module- Checkin Restrooms Combined with Baggage Claim RestroqiN®n-Secure Landside

Total Checlin / Bag ClainRestrooms; SF (2,192) 2,340 | 2,890 | 3,070 | 3,430 | 3,790 | 4,245
Lactation Room AreaSF (93) 85 85 85 85 85 85
Family Room Areq SF (121) 105 105 105 105 105 105
Custodial Areg SF (87) 165 165 165 165 165 165

Mechanical, Electricalpformation Technologies, and Distribution Chases

Total MEP & IT AreasSF

| (14,858) | 16,344 17,978 19,776 21,754 | 23,929 26,322

Other Considerations

Service Animal Relief Areas (SARAMy (123) 225 225 225 225 225 225
Total Storage AreaSF (8,751) 9,189 | 9,648 | 10,130 10,637 | 11,169 11,717
Meeter and Greeter LobbySF (7,709) | 2,616 | 2,930 | 3,278 | 3,669 | 4,157 | 4,640
Curb Front Analysis

Curb Front LengthLF (sg(l)) 1,061 | 1,199 | 1,287 | 1,425 | 1,579 | 1,789
PublicParking Capacity

Public Parking at 3,500 per Mil PAXO (5(26426])1 d 3,633 | 4,067 | 4,550 | 5,093 | 5,772 | 6,444

Footnotes:

1 SeeFigure4-8for future available ticketing processor area
2 Includes assigned and future Airport Administration areas

3 Types of cheel and baggage check modes subject to change once airline's passenger service requirements and

preferences are known

wFigure in parenthesis indicates total public parking with the future 600 space south lot included

Notes:

Those numbers depicted in parentheses indicate existing conditions
Numbers irREDrepresent a deficiency in space quantities when compared to Base Yeanditions

Source: CHA, 2023
4.6.3 Gate Demand Analysis

The terminal gate configuration prior to the Terminal Modernization Project had five (5)
aircraft gates, and two (2) ground level gates. With all seven (7) gates assumed to be
operationally equal, each gate has approximately 5.30 + departures per peak month/peak

F SN} 3S RIFed ! aAy3d GKS RSTAYAGAZ2Y 2 Farkin@l G S¢
position per oneaaircraft gate, with 5.30 + departures per day, per gate as exhibite@0dg)

is a high gate utilization at nemub and small hub gdorts with multiple airline carriers.
Historically small hub airports have lower departures per gates, per average day than medium
or large hub airports. It is assumed the intent and goals of the Terminal Modernization Project

is to provide relief to the perational limitations of the high gate utilization rate, take pressure
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air servicegrowth.

In benchmarking other airports with ultd@w-cost carriersAllegiant,Breeze, Frontier, Spirit,

Sun CountryVolaris, etc., of comparable size and characteristic, 3.0 departures per gate, per
day to 3.75 departures per gate, per day is common, acceptable for efficient operations, and
have the ability to attract and accommodate new airline service.

The gate demand analysis also takes into consideration several factors unique to AVL; ultra
low-cost air carriers provide most of the passenger air service traffic, and AVL has a common
use gate management resource that is used to better manager gateatiin, especially in
seasonal peak traffic conditions.

For the purposes of determining gate demand using accepted planning guidelines and
benchmarking with similar airports and their gate requirement recommendations, this analysis
did not account for gate demand exceeding 3.75 daily departures per gate, except were
indicated inTable4-30.

Again, this is consistent with the historic nature and practice of gate utilization ahnbrand

small hub airports. Even though it is not the norm at srhaby airports for high average
utilization of gates daily, if the airline carriers at AVL couielogively align their schedules and
maximize preferential gate usage, the number of departures per gate, per day would increase,
resulting in an overall reduction in gate demand brought on by the increased efficiency and
use of the active gates.

Gate demand is driven by gate utilization as mentioned above. Othevaudbles impacting

gate utilization are fleet mix, and departure load factors. Gate demand is not driven solely by
enplanement growth with all the other variables staying constané fbinecast data indicated

that as airlines transition their fleet to include larger aircraft with more seats, passengers per
departure increase; therefore, the airlines can conduct fewer departures to accommodate the
increase. Over the 2@ear planning haeon, planning forecast assumptions were made, and
noted where applicable in the following Tables to come to a forecasted gate demand analysis.

The following table depicts a straigline, annualized enplaned passengers per gate forecast.
This table does not depict a peak month enplaned passenger per gate forecast.

Table4-27 ¢ Annual Enplaned Passenger per Gate Forecast Approach (PALS)

Annual Annual

veanhcuny Lovl ¢ L AL worcaes  EPETESTX Epened
Departure

(2018) (568,176) (7,629) @) (81,168) (74.48)
(2019) (809,093) (10,575) @) (115,585) (76.51)
(2020)3 (354,408) (6,532) @) (50,630) (54.26)
(Base)? (716,015) (10,164) (12) (59,668) (70.26)
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Annual Annual

T o I e el i
Departure

PAL 1 1,038,567 13,027 12 86,548 79.72

- PAL 2 1,162,182 14,146 13 89,399 82.16

§ PAL 3 1,300,499 15,362 15 86,700 84.66

g PAL 4 1,455,279 16,682 17 85,605 87.24

- PAL 5 1,649,002 18,902 19 86,790 87.24

PAL 6 1,841,354 21,107 20 92,068 87.24

Footnotes:

1 Assumes Tot@innual Operation + 2 = Annual Departures. $able4-1.

2 Terminal Modernization Project

3 COVID Year

Note: Those numbers depicted piarentheses indicate existing conditions

Source: Airport Cooperative Research Program (ACRP) Regokirpbrt Passenger Terminal Planning and
Design Guidebook, CHA, 2023.

The following table depicts a peak month enplaned passenger pefgateast:

Table4-28 ¢ Peak Month Enplaned Passenger per Gate Forecast Approach (PALS)
PM Enplaned PM Enplaned

Activity Level PM Enplaned M # Of Gates PAX per PAX per
PAX Departures * Gate Departure
(Base)? (91,609) (1,181) (12) (7,634) (77.60)
PAL 1 132,878 1,513 12 11,073 87.82
7 PAL 2 148,693 1,643 13 11,438 90.50
g PAL 3 166,390 1,784 15 11,093 93.27
LEL> PAL 4 186,192 1,938 17 10,952 96.10
PAL 5 210,978 2,195 19 11,104 96.10
PAL 6 235,588 2,452 20 11,779 96.10
Footnotes:

1 Assumes Total PM Operatio = PM DeparturesSeeTable4-1.

2 Terminal Modernization Project

Note: Those numbers depicted in parentheses indicate existing conditions.

Source: Airport Cooperative Research Program (ACRP) Repprifiort Passenger Terminal Planning and
Design Guidebook, CHA, 2023.

The following table depicts a straiglime, annualized daily departure per gate forecast.
This table does not depict a peak month, average day departures per gate forecast.
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Table4-29 ¢ Daily Departures per Gate Forecast Approach (PALS)

Year/Activity Annual Annual # Of Gates ISAen;:r?LIJres Desz?rlzres
Level Enplaned PAX Departures *
per Gate per Gate
(2018) (568,176) (7,629) @) (1,090) (2.98)
(2019) (809,093) (10,575) @) (1,511) (4.14)
(2020)3 (354,408) (6,532) @) (933) (2.56)
(Basah 3 (716,015) (10,164) (12) (847) (2.32)
PAL 1 1,038,567 13,027 12 1,086 2.97
- PAL 2 1,162,182 14,146 13 1,179 3.23
§ PAL 3 1,300,499 15,362 15 1,280 3.51
% PAL 4 1,455,279 16,682 17 1,283 3.51
= PAL 5 1,649,002 18,902 19 1,350 3.70
PAL 6 1,841,354 21,107 20 1,319 3.61
Footnotes:
1 Assumes Total Annual Operation + 2 = Anbaglartures. Se&able4-12 Terminal Modernization Project
3 COVID Year

Note: Those numbers depicted in parentheses indicate existing conditions.
Source: Airport Cooperative Research Program (ACRP) Repdkir@brt Passenger Terminal Planning and Design
Guidebook, CHA, 2023.

The following table depicts a peak month, average day departures per gate forecast. This table
illustrate the sensitivities td able4-29, existing yea2019)with (4.14)daily departures per

gate, and what AVL might experience with a gate forecast and implementation program with
over 4.00 daily departures per gate.

Table4-30 ¢ PMAD Departures per Gate Forecast Approach (PALS)

» » A
D nlaned D

A eve oA L # Of Gate Departure Departure
pe ale pe ale
(Base)? (91,609) (1,181) (12) (98) (3.24)

PAL 1 132,878 1,513 12 126 4.15

o PAL 2 148,693 1,643 13 126 4.16

§ PAL 3 166,390 1,784 15 119 3.91

S PAL 4 186,192 1,938 17 114 3.75

PAL 5 210,978 2,195 19 116 3.80

PAL 6 235,588 2,452 20 123 4.03

Footnotes:

L Assumes Total PM Operation + 2 =[Pdfppartures. Se@able4-1

2 Terminal Modernization Project

Note: Those numbers depicted in parentheses indicate existing conditions

Source: Airport Cooperative Research Program (ACRP) Reppaigiort Passenger Terminal Planning and
Design Guidebook, CHA, 2023.
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Table4-31 ¢ Gate Forecast Demand (PALS)

Base PAL1 PAL 2 PAL 3 PAL% PAL 5 PAL 6

Annual Enplaned Passenger / Gate Approa( 4.27 | (12) 12 13 15 17 19 20

Peak Month Enplaned Passenger / Gate
Approach

Daily Departures per Gate Forecast Approa] 4.29 | (12) 12 13 15 17 19 20
PMAD Departures / Gate Forecast Approac, 4.30 | (12) 12 13 15 17 19 20

Contingency Factor = No. -- (NA)| (NA) | (NA) | (NA)| (NA) | (NA) | (NA)
Footnote:

1 Recommended Gate Forecast

Notes:

Those numbers depicted in parentheses indicate existing conditions.

Numbers irREDrepresent a deficiency in space or quantities witempared toBase Year conditions

Source: CHA, 2023.

4.28 | (12) 12 13 15 17 19 20

4.6.4 Narrow-body Equivalent Gates and Equivalent Aircraft Gatealysis

As discussed iprior Sections8 G KS AGRSAAIY FANONI Fhé 2N ARSAAS
most demanding aircraft or grouping of aircraft with similar characteristics (relative to AAC,

ADG, TDG) that are currently usiAYL or the airfield infrastructure can allovis use. See

Chapter 2.1.1Airport Design Criteria

Preliminary review of operations data for 2021 indicated that Boeing 737800 is the most
demanding aircraftwhich is especiallselative to terminal planningnalysis below

The current and projected design aircraft family, as preseimethable 43, was usedas the

basis for normalizing the terminal gates at the Airport and for conducting the gate
equivalencies analyses. Gate equivalency analyses were useful in determining hold room
spatial requirements, as well as in determining other processor evaluatimhgiacraft ramp
frontage requirements at the terminal concourses. The results of the analyses are presented
in Table4-32.

LG Aa AYLRZNIFyd G2 y23S GKFIG GKS RSTAYAGAZY 2
assigned to a scheduled aircraft for enplanement and depardf passengers. The term is

applied as a number without consideration of the size of aircraft. To standardize the definition

of gates when determining processor sizing requirements, taetrics were developed:

Narrowbody Equivalent GatédBEG), specifically for sizing hold rooms&qgdivalent Aircraft

(EQA) to size other processor areas.
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Table4-32 ¢ Gate Equivalencies (PALS)

NBEG EQA
#0Of  Maximum Typical

Class and Aircraft

Gates® Wingspan  Index Seats Index
(REED) Average

Base Gate Equivalencies

Il Medium Regionals (SF340, CD) 3 79 0.7 50 0.4
I Large Regionals (E175, €RWD) (4) 118 1.0 75 0.5
11 Narrow-body (A320, B737) (5) 118 1.0 186 1.0

Totals (12) NBEG 11.1 EQA 8.2

PAL 1 Gate Equivalencies

Il Medium Regionals (SF340, CRID) 2 79 0.7 50 0.4
i Large Regionals (E175, €RWD) 5 118 1.0 75 0.5
11 Narrow-body (A320, B737) 5 118 1.0 186 1.0

Totals 12 NBEG 11.4 EQA 8.3

PAL 2 Gate Equivalencies

Il Medium Regionals (SF340, CED) 2 79 0.7 50 0.4
11 LargeRegionals (E175, GR(0) 5 118 1.0 75 0.5
i Narrow-body (A320, B737) 6 118 1.0 186 1.0

Totals 13 NBEG 124 EQA 9.3

PAL 3 Gate Equivalencies

I Medium Regionals (SF340, CFID) 2 79 0.7 50 0.4
1] Large Regionals (E175, €RD) 6 118 1.0 75 0.5
1] Narrow-body (A320, B737) 7 118 1.0 186 1.0
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NBEG EQA
Class and Aircraft #0f  Maximum Typical

Gates®’ Wingspan  Index Seats Index
(REED) Average

Totals 5 NBEG 14.4 EQA 10.8
PAL 4 Gate Equivalencies
Il Medium Regionals (SF340, CED) 2 79 0.7 50 0.4
I Large Regionals (E175, €RWD) 7 118 1.0 75 0.5
1] Narrow-body (A320, B737) 8 118 1.0 186 1.0
Totals 17 NBEG 16.4 EQA 13.8
PAL 5Gate Equivalencies
Il Medium Regionals (SF340, CED) 2 79 0.7 50 0.4
1] Large Regionals (E175, €RD) 8 118 1.0 75 0.5
1] Narrow-body (A320, B737) 9 118 1.0 186 1.0
Totals 19 NBEG 18.4 EQA 13.8
PAL 6 Gate Equivalencies
Il Medium Regionals (SF340, CHD) 2 79 0.7 50 0.4
1] Large Regionals (E175, €RD) 8 118 1.0 75 0.5
1] Narrow-body (A320, B737) 10 118 1.0 186 1.0
Totals 20 NBEG 19.4 EQA 14.8
Footnote:
1 Based on aircraft parking shown eigure4-6
Notes:
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Those numbers depicted in parentheses indicate existing conditions

Numbers irREDrepresent a deficiency in space or quantities witempared toBase Year conditions

Source: Airport Cooperative Research Program (AR&R)t 25 Airport Passenger Terminal Planning and Design
GuidebookCHA, 2023.

4.6.5 Concourse Hold Rooms

Analysis conducted for combined hold room square footage assumed all gates are equalized
to meet NarrowBody Aircraft hold room standard3aking this dataensuing calculations
sought to determine the optimum NBEG hold room size at K@it _the Airport specifically, it

was assumed that all gates are equalized to accommodat®#sign Group Il narrolwody

fleet mix. The evaluation could have also been conducted to address gate utilization with a
specific anticipated Design Group for each individual gate, which may have been appropriate
in the shortterm; however, longerm needsare based on the Design GroupNkrrow-Body

Fleet Mix. This determination wamsade to align with aviation trends that indicate fleet mix
alterations will cede to a more prevalent Design Group lII.

Concourse calculationgsindicated inTable4-33 below, followed ths progression of growth
throughout the planning horizonEvaluations conductewvere based on a LOS B/C which
mandatesl5-square feet for seated passengers and 10 square feet for standing passengers.
In comparison, LOS A would allotdquare feet for seated passengers andstfiare feet for
standing passengers. Following tb@culation analysis performed concluded witbmputing

the inclusive hold room space requirements throughout the planning horizon (represented by
given PALS), with this information presentedliable4-34.

Table4-33 ¢ Single NBEGlold Room Area Evaluation

DY)\ P A BYA

0 O 0 O D O
Seats on Design AircrafiNO. 186 186 186
Load Factors (%) 73.3% 75.6% 77.9%
# of Design Passengers 136 141 145
% PAX Seated 70% 95 70% 98 70% | 101
% PAX Standing 30% 41 30% 43 30% 44
Seated PAX Are&SF 15 1,425 15 1,470 15 1,515
Standing PAX Are&sF 10 410 10 430 10 440
Seated & Standing Are&F 1,835 1,900 1,955
% Increase for Amenities 10% 184 10% 190 10% | 196
% Increase for High Utilization 5% 92 5% 95 5% 98
Hold Room Share FactofDecrease) (3%) (55) (3%) (57) (3%) | (59
Adj. Seated/Standing Area (sg. ft.) 2,055 2,128 2,190
Podium Width /Position FT 4 4 4
Depth of Podium to Back WalFT 8 8 8
Podium Queue DepthFT 15 15 15
Area / Podium PositionSF 92 92 92
Podium Positiong NO. 2 2 2
Total Podium & QueueSF 184 184 184
Boarding/Exit Corridor WidthFT 6 6 6

Demand/Capacity and Facility Requirements 4-49



> 2
f@.’!!!nu AIRPORT MASTER PLAN UPDATE

Depth of Hold RoomFT
Boarding/Egress per Bridg&F
Bridges/Gate; NO.

Boarding Corridor AreaSF
NBEGHold Room Area (sq. ft.)

Seats on Design AircrafiNO.
Load Factors (%)

# of Design Passengers

% PAXSeated

% PAX Standing

Seated PAX Ares&SF
Standing PAX Are&sF
Seated & Standing Are&F
% Increase for Amenities

% Increase for High Utilization 5% 101 5% 101 5% 101
Hold Room Share FactofDecrease)| (3%) (60) (3%) (60) (3%) (60)
Adj. Seated/Standing Area (sq. ft.) 2,251 2,251 2,251

Podium Width /Position FT
Depth of Podium to Back WalFT
Podium Queue DepthFT

Area / Podium PositionSF
Podium Positiong NO.

Total Podium & QueueSF
Boarding/Exit Corridor WidthFT
Depth of Hold RoomFT
Boarding/Egress per Bridg&F
Bridges/Gate; NO.

Boarding Corridor AreaSF
NBEGHold Room Area (sq. ft.)
Notes:

Those numbers depicted in parentheses indicate existing conditions.

Numbers irREDrepresent a deficiency in space or quantities witempared toBase Year conditions

Source Airport Cooperative Research Program (ACRE)ort 25¢ Airport Passenger Terminal Planning and Design
GuidebookCHA, 2023.

Table4-34 ¢ Inclusive Hold Room Space Requirements (PALS)

0 Base D A P A P A PAl 4 P A PAL 6

NBEG Factar NO. (11.1) 11.4 12.4 14.4 16.4 18.4 19.4

Each Hold Room Are&F -- 2,631 2,704 2,766 2,827 2,827 2,827

Total Hold Room AreaSF | (29,959 29,993 33,530 | 39,830 | 46,363 | 52,017 | 54,844
Notes:

Those numbers depicted in parentheses indicate existing conditions.
Numbers irREDrepresent a deficiency in space or quantities when comparesate Year conditions
Source: CHA, 2023.
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4.6.6 Concourse Circulation

Expanded concourse circulation square footage is necessary to support forecasted passenger
activity. In the case of this planning studgoncourses without moving walkways, a corridor
width of 20feet is acceptable for singleaded concourses and a -86ot width for double

loaded concourses as defined as follows:

Q Singleloaded Concoursé&sates on oneside of concourses only
Q Doubleloaded Concoursésates m both-sides of concourse
The existing gates at Aytovidea singleloaded condition.

For concourses with moving walkways,féét on both sides of the walkway is recommended
to allow uncongested circulation. Other factors also impact corridor width such as use of
people mover carts, advertising, vending machines, drinking fountains, etc. For the purposes
of this evaluationsingleloaded concourses were assumed throughout the planning horizon.

Analysis, shown below, considers the number of NBEG aircraft and associated width
requirements of 118eet asindicated inTable4-32 and added 25eet for wingtip clearance
between NBEG aircraft for a NBEG aircraft frontage factat4@ffeet, multiplied by the
planning horizon number of NBE&d then multiplied by20feet of width as the methodology

to determine concourse circulation area for each planning activity.

Q The NBEGingleloaded corridor lengths are indicateéwl Table4-35.
Q The NBEG singleaded corridor areas are indicated Tiable4-36.

Table4-35 ¢ NBEG Singteoad Concourse Corridor Length (PALS)

Function (Base) | PAL1| PAL2 PAL3 PAL4 PAL5 PAL6
NBEG Factay NO. (11.1) 11.4 12.4 14.4 16.4 184 194
Single- loaded Concourse Length LH (1,140) | 1,620 1,773 2,059 2,345 2,631 2,774
Footnotes:

1 based on the theoretical NBEG determination, sirgleloaded corridor length and areas were calculated.
This does not reflect the existing conditions, but represents the theoretical lengths requiregifayl@loaded
corridor by normalizing the existing gates to accommodate Aircraft Design Greltjattbw-body Aircraft

Notes:

Those numbers depicted in parentheses indicate existing conditions.

Numbers irREDrepresent a deficiency in space or quantities when compareghie ¥arconditions

Source: CHA, 2023

Table4-36 ¢ NBEG Singleoaded Concourse Corridor Circulation Area (PALS)

Function (Base) PAL1 PAL2| PAL3| PAL4 PAL5 PAL 6

NBEG Factar NO. (11.1) | 114 12.4 14.4 16.4 18.4 19.4
Concourse Corridor Circulation Are&F | (28,273) 32,400 | 35,460 | 41,180 | 46,900 | 52,620 | 55,480
Footnote:

1 based on the theoretical NBEG determination,singleloaded corridor length and areas were calculated. This
does not reflect the existing conditions, but represents the theoretical lengths required $imgéeloaded
corridor by normalizing the existing gates to accommodate Aircraft Design Gretattbw-body Aircraft.

Notes: Those numbers depicted in parentheses indicate existing conditions

Numbers irREDrepresent a deficiency in space or quantities when comparesate Year conditions

Source: CHA, 2023.
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For planning purposes, it was presumed that $ihegleloaded corridor was the most practical,
efficient, and usable function to support the gates, especially when coupled with the fact that
the existing concourses are singtaded.

4.6.7 Checkin, Ticketing, and Baggage Drop Lobby (Ticket Lobby)

Shifting landscapes of availablend emergingtechnology continue to alter the patterns of
passenger cheek proceduresAs selservice options become more prevalent, the aviation
industry must also remain cognizant of retaining passenger demand to utilize traditional
checkin functiong such as checking in with a physical airline representafideressing this,
airport authorities must maintain an acceptable level of service (lf@)assengers who
commonly forgo seil§ervice in pursuit of airline agécheckin options, even as the push for
non-agent procedures become more commonplace. This LOS demand for beigrahand

agent procedures is influenced by surrounding socioeconomic factors, which can sway
preferences of those likely to utilize a givairport.

Selfservice technologies have brought in an influx of benefits to airports, primarily in relation
to streamlined services that pertain to printing boarding passes, baggageatagseltbag
check.Seltservice also allows for these processes to occur both on and off airport grounds,
boosting efficiency and lessening the demand for ticket lobby space and occupied ticket agent
positions. Despite any airport technological advances, spatial demandgeepgers to cheek

in, obtain a boarding pass and cheadglgage remains constaneven if space dedicated for
these purposes decreases with time.

Asthe future continually unfold, and time carries new advances, ticketing halls will reflect the
needs and desires of passengeats AVL Future ticketing halls may be repurposed or
reimagined into new spaces, especially as demand for square footage for their once agent
directed function diminishes. Though this is an undeniable possibility, the present and
foreseeable future will still deand some devotion of space to the traditionalecf paper
boarding passes, oversize/ eof-gauge baggage requiremexmtand tangible access to
customer services. These functions may be intercepted by new technological shifts in terminal
design, but for now it is important to account for their existence actbeglanning horizon

This idea is reflected ithe analysis conductetbr ticketing functions Calculations performed

for the checkin processors addressed and assumed certain passenger trends through the
planning horizorwith a mix of fullservice agent positions (where passengers complete their
entire transaction with an airline agent), airline agent assisted bag drops (where passengers
drop bags after checkinig online or at a kiosk), setfervice kiosks, curbside, chkeia offsite

(i.e., at home, web browser, or via mobdevice, etc.) , and passenger sstirvice bag tag and

bag drop.

For this plannin@udy, PAL 5 is given as the introductory point for passengebsgitagand
bagdrop processesLarger, busier, hub terminals have begun to introduce this technology,
but aviation trends appear to often show that small hub, and-hab airports, like AVL, do
not necessitate technological adoption gslickly. Even with this, it is still important to
consider that all airports will likely adopt saéfterfacing passenger services in the future
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especially as streamlined automation advances allow for heightened efficiency and levels of
service.

% Automatic Checlin: An example of automatic cheak is if you hold an elite status with
the airline, the airline will automatically check you in for your fligathours in advance,
putting you ahead of other passengers for boarding preferences and upgyrad
addition, many airlines have apps available that will automatically chreekpassenger
without prompting.

7~ Baggage Drop Positions: Airline staff or agents accept bags from passengers who check
in via internet PC/mobile device or at a kiosk for a step process.

»~ Bypass (Internet browser/PC/Mobile Device) CheclPassengers who do not check bags
and are able to cheek remotely, prior to arriving to the terminal and do not use terminal
checkin processors.

7 Curbside Cheel Processors: Typically, curbside chicKacilities are equipped with
conveyor belts located at the cheak podiums for direct input of bags into the outbound
baggage system. At smaller airports (or for airlines who do not wish to papfveyors)
checked bags may be placed on carts and taken into the eéhdokby to be transferred
to the ticket counter baggage conveyor.

»~ Full Service (Agent) Cheick Airline staff or agents may assist passengers with boarding
passes, rebooking, and where checkags are accepted

7~ Passenger SeService Baggage Tag and Baggage Drop: Without the assistance of an
airline agent, passengers can complete the checked baggage processes.

»- SelfService Kiosk Cheak Standalone kiosks can be located at the ticket counter,
remote from the ticket counter or throughout the terminal. Kiosks can print boarding
passes and bag tags. When kiosks are located at the ticket counter, they are yypicall
configured in pairs with a bag well, which often includes a baggage scale between pairs.

The LOS assumptions for passenger cliedlehaviors at AVL through the planning horizon
are shown inrable4-37 and Table4-38.

Table4-37 ¢ IATA Level of Wait Time Standard for ChdalkMinutes)

pDe O e e O 0 A eptable A eptable to Long

Full Assist Economy Cheok 0-10 10-20
Kiosk Boarding Pass 1-2 2-5
Agent Assist Bag Drop 1-5 5-10

Source: International Air Transport Association (IATA), ADRM, 12th Edition, CBIA, 202

Table4-38 ¢ IATA Level of Service Space Standard for CHed¢sq. Ft. per PAX)

OPTIMUM LEVE]1.5¢ 1.7 m2 or 16.1¢ 18.3 ft2
Space Requirements for All Types of SergiS&PAX 16.1¢ 18.3
Notes: Recommended row widthetween stanchions is 4.0 to 4.5 feet
Source: International Air Transport Association (IATA), ADRM, 12th Edition, CHA, 2023
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For planning purposeshis Studyassumed 7Qpercent of all originating passengers check

baggage through to their destination at trectuald G A O] SG Ay 3¢ 20608 HAGK
percent checking baggage through at the departure géteen combined, this came tototal

of 80percent of all passengers checking a bag with an ag#fithout curbside check and

remote baggage drop locations, it was assumed at AVL thater€ent of the originating

passengers drop baggage off in the chatkrocessor arealhis percentagefdaggage drop

utilization was assumed to remain constant throughout the planning horizon.

A major piece of analysis conducted was to determine the effects of new technology,
passenger demographics, passenger trust in cliegkocedures, online function uses (mobile

checkin, online checkin, etc.), and passenger acceptance of new procedures played in
determining the makeup of future ticketing halls. Survelata suggests that age demographics
FILOG2NI AyiG2 LI aaSyaSNERQ fS@St 2F GNHAG Ay KIy
the need for fullservice checln processors and agentsstance.

For AVL, it is predicteaver time the need for agent assisted cherrkat the podium will
decrease while technologyased chechn will increaseA note worth mentioning, passengers
who are checking bags to their destination are more likely to cleek the airport as part of
the baggage drop and screening process. In addition, withoubsgltagging and setfrop of
baggage, each passenger ckimg baggage through will need an interface vathagent.

The assumptions for passenger chétlbehaviors at AVthrough the planning horizon are
shown inTable4-39.

Table4-39 ¢ Enplaned Passenger ChekkUTtilizations (PALS)

Checkin and Checked Bag Drop Base PAL 1 PAL2 PAL3 PAL4 PALS
Passenger Chedh by Methodology

Tradlt'lonal Tlcketlng. Counter & Bag Drop _ 32% 27% 220 17% 12% 9%
Function- Agent Assist *

Terminal Kiosk Cheék Only -- 5% 5% 4% 3% 3% 3%
Terminal Kiosk Chegk & Bag Drop Functiogp 18% 18% 17% 15% 13% 8%

Agent Assist

Remqte/Automatlc Qheeln & Bag Drop _ 26% 29% 3506 41% 279% 20%
Functiong Agent Assist

Curbside Cheein Processors -- 0% 0% 0% 0% 0% 0%
ig;ass Remote Cheak (Browser or Mobile _ 9% 11% 11% 12% 10% 8%
Automated Checln -- 10% 10% 11% 12% 15% 20%

Remote/Automatic Cheel & PAX Self
Service Bag Tag & Drop
Terminal KioskCheckin & PAX Selfervice Ba

-- 0% 0% 0% 0% 8% 18%

— 0% 0% 0% 0% 12% 14%

Tag & Drop

Total PAX Utilization -- 100% | 100% | 100% | 100% | 100% | 100%

Baggage Check and Drop Locations Utilization

Terminal Building Location (100%)| 100% | 100% | 100% | 100% | 100% | 100%
PAXUtilization | (70%) | 70% 70% 70% 70% | 70% | 70%

Curbside Location (0%) 0% 0% 0% 0% 0% 0%
PAX Utilization | (0%) 0% 0% 0% 0% 0% 0%

Off-Airport Location Location (0%) 0% 0% 0% 0% 0% 0%
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Checkin and Checked Bag Drop Base PAL 1 PAL2 PAL3 PAL4| PAL5 PAL6
PAX Utilization | (0%) | 0% | 0% | 0% | 0% | 0% | 0%

Footnote:

L Accounts for higRAX utilization with ultrdow-cost airline carriers, specifically at AVL
Note: Those numbers depicted in parentheses indicate existing conditions

Source: CHA, 262

This analysis assumed that curbside services are not going to be factors in addressing
passenger cheek or checked baggage/bag drop functions. In addition, remoteainffort
baggage drop locations are not foreseeable in the planning horizon. If theséutvetions

were utilized, the demand to provide area within the terminal for these chegkrocessor
functions may be reduced.

Assumptions

%~ Transaction time for checking in at a kiosk is 2.5 minutes.
0 Maximum desired queue time: 2.5 minute-+/
0 Maximum average queue time: 1.5 minutes +/

»~ Transaction time for agent assistance is 5.0 minutes.
0 Maximum desired queue time: 10 minutes-+/
0 Maximum average queue time: 6 minutes +/

%~ Transaction time for checking a bag (baggage drop andseelice bag drop) is 1.7
minutes.
0 Maximum desired queue time: 10 minutes-+/
0 Maximum average queue time: 6 minutes +/

7 Ticketing checkn and bag drop counters area assumes 5.5 linear feet per position
(includes baggage scald)l-foot depth from back wall to public face of counterfdt
circulation easement from face of counter to queuing line.

7 Kiosk area, assuming free standing kiosks not integral to counter, are 9 square feet per
kiosk with 25 square feet of circulation space.

»~ 70 percent of passengers check baggage in the traditional ticket lobby throughout the
planning horizon:
o Curbsidepositions are not a service provided through the planning horizons.
0 The quantity of agent assist positions decreases incrementally.

»- The quantity of baggage check and drop positions increases incrementally as passengers
arrive at the terminal with checkenh status only needing to check and drop baggage in
the checkin hall.

»¢KS ljdzZydAade 2F LI AaSYyaASN) aSt FmaSNBAOS (A
AYONBYSyYy (Il fte l|idremale and/& yith s dkkdeviods.S O |
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Table4-40 ¢ Passenger Chedk Station Modes Required (PALS)

Checkin Modes (Base) | PAL1 PAL2 PAL3 PAL4| PAL5 PALG6

Traditional Ticketing Counter & Bag Dro

(Agent Assisty NO. ) 18 18 16 14 12 10
SelfService Kiosks (Cheick Bag Drop, &

Self Bag TagNO ) 10 10 10 18 14 16
Baggage Drop Positions (Agent Assist) (-9 10 12 14 18 16 18
PAX SelBervice Bag Drops (-) 0 0 0 0 6 10
Totals Modes (=) 38 40 40 50 48 54

Note: Those numbers depicted in parentheses indicate existing conditions
Source: Airport Cooperative Research Program (ARBR)rt 25¢ Airport Passenger TerminRlanning and
Design Guidebook;HA, 2023

wSt I 0A @ Sermdigal Modefni@asion Project, yet to be realizedtemporary security

screening checkpoint is going to be built as new construction adjacent to the existing ticketing
processor area. The intention is that once the permanent security screening checkpoint is
constructed and operational, this checkpomtll be decommissionedand this area will be

available to address future tieking requirementsor other terminal processor needs. This is
showninFigured-81 & ySg O2yaiNHzUA2Yy KAIKEAIKGSR Ay a3
shown depicts the temporary SSCP needs only and is not meant to be construed as a
permanent or long term SSCP solution. See paragéapthiO Passenger Security Screening
Checkpoint (SSCP) and QueufogSSCP requirements.

Figure4-8 ¢ Future Ticketing Lobby Processor Area

\
g |
Source: Gresham Smith, 2022.
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Table4-41indicates the area requirements for each type of passenger clreokode based
on the stationmodesrequired inTable4-40.

Table4-41 ¢ Passenger Chedk Area Requirements (PALS)

Size & Areas | Base PAL1 PAL2| PAL3 PAL4 PALS5

Traditional Ticket (TIX)Counter Processor FunctiomsAgent Assist
Effective Lengtlg LF - 99 99 88 77 66 55
Queue Depth FT -- 20 20 20 20 20 20
Agent Area (Behind Countef)SF - 1,089 | 1,089 968 847 726 605
Front Circulation SF -- 792 792 704 616 528 440
Queuing- SF - 1,980 | 1,980 | 1,760 | 1,540 | 1,320 1,100

Subtotal¢ Traditional TIX Counter -- 3,861 3,861 3,432 | 3,003 2,574 2,145
Kiosksg Checkin, Checked Baggage & Bag Tag Processor Functiel Serve
Effective Length LF -- 55 55 55 99 77 88
Queue Depth FT -- 13 13 13 13 13 13
KioskArea- SF -- 90 90 90 162 126 144
Queuing- SF - 715 715 715 1,287 | 1,001 1,144

Subtotal- Kiosks - 805 805 805 1,449 | 1,261 1,288
Bag Drop Stationg Agent Assist
Effective Lengtlg LF -- 55 66 77 99 88 99
Queue Depth FT - 20 20 20 20 20 20
Agent Area (Behind Countef)SF - 605 726 847 1,089 968 1,089
Front Circulation- SF -- 440 528 616 792 704 792
Queuing- SF - 1,100 | 1,320 | 1,540 | 1,980 | 1,760 1,980
Subtotal ¢ Bag Drop StationsSF -- 2,145 | 2,574 | 3,003 | 3,861 | 3,432 3,861
PAX SelfService Bag Drop Stations
Effective Lengtlg LF -- 0 0 0 0 30 50
Queue Depth FT -- 0 0 0 0 20 20
Front Circulation- SF -- 0 0 0 0 240 400
Queuing- SF -- 0 0 0 0 600 1.000
Subtotal¢ PAX SeifService Bag DrofbH  -- 0 0 0 0 840 1,400
Total (6,588 | 6,811 | 7,240 | 7,240 | 8,313 | 7,267 7,294
Circulation Factor of 1.505F (4,941)| 3,406 3,620 | 3,620 | 4,157 | 3,634 3,647
TOTAL PAX CHEDKHALL AREASF |(11,5293| 10,2172 10,8602 | 10,8602| 12,47G | 10,9012 | 10,9412

Footnotes:

1 A generally acceptable circulation factor is 0.30 times Base Areaf 2 NJ LJ 84Sy 3aSNJ aiA 01 Sia¢
requirements. This analysis concluded that a more practicable circulation factor is 0.50 to address any errant
airline operational policies and/or procedures, roommon equipment and facilities use, and inherent
inefficiencies with the existing structure common with future renovation projects.

2 Deficiencies in space or quantities candseommodated by the future ticket lobby processor areaBigure

4-8.

3 Future ticket lobby processor areashigure4-8 not included in area

Notes:

Those numbers depicted in parentheses indicate existing conditions.

Numbers irREDrepresent a deficiency in space or quantities when compareghte Yeaconditions.

Source: CHA, 2023

It should be noted that during periods of low demand, the chiediobby may be perceived as
oversized. AVL has migrated towards comruse facilities to address the ulttaw-cost
airline carriers business models and enhance capacities and improverefigseThese efforts
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should continue when advancing commuase facilities to help balance demand loads
between the airlines and achieve a higher level of efficiency in the enddbby. Partial or

full commonuse facilities would allow for the ticketing lobby to adequatetyve demand
beyond the planning period and for more flexibility in adjusting to changing conditions, such
as the addition of new carriers.

4.6.8 Airline Ticket Offices (ATO)

For the planningATO spaced00 square feet of office space per air cariselypicallyassumed

in calculating airline ticketing office (ATO) square footage. However, we must consider the
downsizing in overhead costs legacy carriers have been implemenffigwing in the wake

of ultra-low-cost competitors (Allegian§un Countryetc.). These carriers often seek to curtail
many traditional overhead costs by scaling back passenger services, including overall terminal
visibility. Considering this, calculatisto determine the size of ATO space for each air carrier
utilizes a figure of 700 square feet of office space per air cameeaccount for mentioned
downsizing. In addition, future projections assume that AVL may (Bwene additional air

carrier during the planning period throudghL 6

Table4-42 ¢ Airline Ticketing Offices (ATO)

Function (Base) PAL1 PAL2 PAL3 PAL4 | PAL5 PAL 6
NO. of Airlineg NO. (6) 6 7 7 7 7 7
Airline Ticketing Officeg SF (8,747) | 4,200 | 4,900 | 4,900 | 4,900 | 4,900 | 4,900

Note: Those numbers depicted in parentheses indicate existing conditions.
Source: CHA, 2023.

4.6.9 Airlines Operations Areas at Gates (Concourse)

Spaces found beneath concoursemexist to support both airline and Airpoiterests, but

for planning purposes these areas can be succinctly considerezhsed space for airline use.
Examining these areas, as well as others, aalysiswas conductedto determine the
programmatic area required to support airline activities at AVL. Like ATO space above, airline
trends have indicated an overall reduction in square footage consumption in pursuit of cost
savings, leading to less demand for overall operal areasOperational areas stilbrovide
essential functions to airlines, and relegated space must be accounted for as activities reliant
on their need have not dissipated. To determine area needs for airline operatiareas at

the concourse locations, a factor of 1,000 square feet for every gg¥#k hour enplaned
passengers waassumed as shown imable4-43.

Table4-43 ¢ Airline Operational Areas at Gates (OPS)

Function (Base) PAL1 PAL2| PAL3 PAL4| PAL5 PALG6
Peak Hour Enplaned Pa®O. -- 910 1,019 | 1,140 | 1,276 | 1,446 1,614
Airline Operation Areas at GatesSF | (4,336) | 9,100 | 10,190| 11,400| 12,760 | 14,460 | 16,140

Notes:

Those numbers depicted in parentheses indicate existing conditions

Numbers irREDrepresent a deficiency in space or quantities witempared toBase Year conditions
Source: CHA, 2023
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4.6.10 Passenger Security Screening Checkpoint (SSCP) and Queuing

Security screening size requirements determined with guidance frorthe Transportation
Security Administration (TSA), which provides standards and functionality requirements for all
applicable airports. These areas are subject to change at any time due to relevant level of
threats, technological advancement in securityregning equipment, and stated TSA
requirements. AVL operates on@d) distinct security check point, witfour (4) security
screening checkpoint queue lanes.

Checkpoint requirements define the number of TSA document checkers (TDC), the number of
checkpoint lanes, and the amount of queue area required to support terminal activity. A
checkpoint lane consists of a single or paired advanced imaging technologya(aliT)
magnetometer, an xay unit with an attached divest and recompose rollers and tables,
manual search stations, and benches. A supervisor station is used to monitor each checkpoint
area. Demand is affected by airline flight schedules and the upstregim ¢heckin process.

Overall screening lane processing rates, typically stated in terms of passengers per hour per
lane, were divesting personal items requires the use of multiple bins per passenger; similarly,
passenger recompose activjfyost AlT/magnetometer scanning cartend the throughput

of the xray units. Lack of adequate divest and recompose table lengths impede materials
reaching the xay units, resulting in decreased lane throughput. Extension and/or adding area
and table lengths for divesting and recomposing l|oven to yield abovaverage site
specific processing rates.

Checkpoint demand was analyzed against level of service standards that address performance
in terms of the time passengers wait for processing, as well as the space allotted for each
waiting passenger. The IATA LOS guidelines for checkpoint (same asripassyiol
outbound) wait times araneasured by identifying the total number of passengers passing
through the AIT or magnetometer; however, multiple processes within the screening process
affect overall throughput. TSA requires that each passenger pasdgottowing screening
procedures in sequence to complete the checkpoint screening process: ticketing (boarding
pass and passenger identification) document check, divesture of TSA regulated items, AIT, or
magnetometer scans, recompose, and, if necessamgorsary screening (cargn baggage

and passenger search, or private personal search room screening). Checkpoint processing
rates vary at each specific airport, with further impactiependent on passenger
characteristics and time of year. For accuracyhis fplanning process, these factors were
considered when determining the processing rate to be used for calculating the number of
checkpoint lanes and the size of the required areas.

Table4-44, below, describes the International Air Transport Association (IATA) standards in
gauging space needed fpassengers waiting in a single queue to be screened.

Table4-44 ¢ IATA Level of Service Standards for Security Screening Checkpoints
OPTIMUM LEVE{1.0¢ 1.2 m2 or 10.8; 12.9 ft2

Checkpoint (IATA Passport ContmIFPAX 10.8
Source: International Air Transport Association (IATA), ADRM, 12th Editig 2023.
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Divesting and recomposing activities are the largest time consumer actions. With this, these
functions were critical determinants of throughput in TSA checkpolAEA level of service

standards for processing times areost-to-acceptable= 0-5 minutes and aceptableto-long

=5-10 minutes Please notethat ! ¢! Q& ! ANLIJ2 NI 5S@St2LIYSyid wSFSN
Edition indicates optimum wait times for security are set at 5 to 10 minutes.

These standards provide valuable input in providing necessary guidance in determining how
much space is needed for wait times and queuing as the TSA does not provide such data. TSA
does provide minimum area allocations for each screening lane, as wekbasiaed support

square footage. These figures must be met for complete functionality of TSA procedures.

The processing rate per lane in this analysis initially assumegds&engers per hour, which
was lowered at a rate of 150passengers per hour per checkpoint lane, taking into
consideration TSA PxelM and nonpassenger, employees, crew, etc.

TSA issuedCheckpoint Design Guidelif€DG), recommends that airports and local TSA
authorities collaborate to establish acceptable goals for airpemnninalspecific wait times
and screening lane processing rates.

Extended queue depths and areas have a dimensional effect on a pair of checkpoint lanes
rangingin time, as depicted inTable 4-45, depending on processing rates and wait time
variables, to determine queue areas.

The basis of determining screening lane requirements with constant LOS @addd#hgers

per hour, per lane (0.40 MIN/PAX) along with square feet of queue area required that
corresponds to wait times per lane of abod®.00 minutes, 20.00 minute40.00 minutes,
8.00 minutes, and 4.00 minuteas indicated irFigure4-9.

Figure4-9 ¢ Wait Time Circulation
Wait Time/Lane (MIN) Fotal Queue Area (Sk)Screening Lane Throughput (MIN/PAX)
LOS (SF/PAX)

Therefore

30.00 Wait Time/Lane MIN =B10SF x 0.40 Screening Lane Throughput (MIN/PAX)
10.8 (SF/PAX)

20.00 Wait Time/Lane MIN =540SF x 0.40 Screening Lane Throughput (MIN/PAX)
10.8 (SF/PAX)

10.00 Wait Time/Lane MIN 2270SF x 0.40 Screening Lane Throughput (MIN/PAX)
10.8 (SF/PAX)

8.00 Wait Time/Lane MIN =220SF x 0.40 Screening Lane Throughput (MIN/PAX)
10.8 (SF/PAX)
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4.00 Wait Time/Lane MIN =110SF x 0.40 Screening Lane Throughput (MIN/PAX)
10.8 (SF/PAX)

Table4-45, below, tabulates the calculations made and highlights the demand generated from
a 10minute queue analysis. In addition, the table also displays lane requiremens® 00
minutes, 20.00 minutes3.00 minutes, and 4.00 minutésr comparison to be made.

Table4-45 ¢ Passenger Security Screening Checkpoint Lane Demand

(Base)| PAL1 PAL2 PAL3 PAL4| PAL5 PALG

Peak Hour EnplanedNO (616) 910 1,019 | 1,240 | 1,276 | 1,446 | 1,614

Peak 3eMin. Originating PAXNO -- 441 494 553 619 701 783

Additional Traffieg NO.12 - 66 74 83 93 105 117

Total Peak 3Min. Originating PAXNO -- 507 568 636 712 806 900

4-Minute Queue Wait, No. of Lanes Required 3

55 VI YO, w [ @ [ 6 [ 7 [ & [ o ] 10|

8-Minute Queue Wait; No. of Lanes Required 3

55 Vi Yo [@ [ o [ & [ 7 [ & ] o]

10-Minute Queue Waitch 2 ® 2 F [ Yy Sa wSIljdzA NBER b

5SYI ¥RO. | @@ | 6 | 6 | 7 | 8 | 9 | 10

20-Minute Queue Wait, No. of Lanes Required 3

5SYI yNO. u [ @ | | | | | |

30-Minute Queue Wait, No. of Lanes Required 3

5SY ¥NRO. | @ | 4 | 4 ] | | |
Footnotes:

1 15percent of peak 3@ninute originating PAX

2 Nonpassenger, employees, crew, etc.

3 Shown as a reference only as to the requirements with a higher LOS for waiting at the SSCP

w b2NXYIFfAT SR G2 nonn YAydziSa LISNI LI aaSy3asSNI LINPOSaa
blndicated inTable4-26

Notes:

Those numbers depicted in parentheses indicate existing conditions

Numbers irREDrepresent a deficiency in space or quantities witempared toBase Year conditions

Source: ACRReport 25Airport Passenger Terminal Planning and DesiiA, 2023.

Shifts in the LOS offered, the processor rate per lane, and accepted wait times for the queuing
area will result in fluctuations of the forecasted number of screening lanes required
throughout the planning horizon. To visualize the layout of a genericgialiSA security
checkpoint lanes, refer t&igure4-10. This helps provide a background in calculating SSCP
processor areas.
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Figure4-10 ¢ Standard TSA Security Screening Checkpoint Lane

Source: Transportation Security Administration (TSA) of the U.S. Department of Homeland Security, Checkpoint
Requirements and Planning Guide: Appendix A, Zi220.

Utilizing the assumptions, the dimensional guideline for a checkpoint lane pair with Advanced
Imaging Technology (AIT) and magnetometer was approximatedo3quare feet, without
gueueing as depicted iRigure4-10, and consisted of:

Q Screening lane pair consisting of the length of each screening lane, including divest tables,
x-ray

Q Machine, agent work area, recompose tables, AIT body scanner, magnetometer, divest
bins, and recompose benches

O

Private search rooms, manual caog baggage search tables, and screening equipment

Q Circulation aisle separating the screening lane area from the boarding pass document
check agent podium
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