


Capacity Analysis

Introduction

The capacity of an airfield refers to the number of aircraft operations that a facility can
accommodate on either an hourly or yearly basis. It does not refer to the size or weight of
the aircraft. Capacity is primarily a function of the major aircraft operating surfaces that
compose the facility and the configuration of those surfaces (runways and taxiways).
However, wind coverage, the aircraft fleet, airspace utilization, and the availability and

type of navigational aids are also factors in determining airport capacity.

Airfield Capacity Methodology

The evaluation method used to determine the capability of the airside facilities to
accommodate aviation operational demand is expressed in terms of potential excesses
and deficiencies in capacity. The methodology used for the measurement of airfield
capacity in this study is described in Federal Aviation Administration (FAA) Advisory
Circular 150/5060-5, Airport Capacity and Delay. From this methodology, airfield capacity
1s defined in the following terms:

o Hourly Capacity of Runways. The maximum number of aircraft that can be
accommodated under conditions of continuous demand during a one-hour period.

o Annual Service Volume: A reasonable estimate of an airport’s annual capacity (i.e., level
of annual aircraft operations that will result in an average annual aircraft delay of
approximately one to four minutes).

The capacity of an airport’s aitfield facilities is a function of several factors, including:
the layout of the airfield, local environmental conditions, specific characteristics of local
aviation demand, and air traffic control requitements. The relationship of these factors
and their cumulative impact on airfield capacity is examined in the following paragraphs.
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Airfield Layout

The arrangement and interaction of airfield components (runways, taxiways, and ramp
entrances) refers to the layout or “design” of the airfield. As previously described,
Fayetteville Municipal Airport/Drake Field is served by one runway, Runway 16/34, and
a full-length parallel taxiway (Taxiway B) on the west side and a partial parallel taxiway
(Taxiway G) on the east side. The terminal complex and corporate hangars are
conveniently located west of the runway, west of Taxiway B. General aviation T-hangars
and the future Forest Service facilities are located to the east, served by Taxiway G.

Environmental Conditions

Climatological conditions specific to the location of an airport not only influence the
layout of the airfield, but also impact the use of the runway system. Weather vatiations
resulting in limited cloud ceilings and reduced visibility typically lower airfield capacity,
while changes in wind direction and velocity typically dictate runway usage that may also
influence runway capacity.

Ceiling and Visibility. FAA Advisory Circular 150/5060-5, Azrport Capacity and Delay,
describes three categories of ceiling and visibility minimums for use in both capacity and
delay calculations. Visual Flight Rules (VFR) conditions occur whenever the cloud ceiling
is at least 1,000 feet above ground level and the visibility is at least three statute miles.
Instrument Flight Rules (IFR) conditions occur when the reported cloud ceiling is at least
500 feet, but less than 1,000 feet and/or visibility is at least one statute mile, but less than
three statute miles. Poor Visibility and Ceiling (PVC) conditions exist whenever the
cloud ceiling is less than 500 feet and/or the visibility is less than one statute mile.

Meteorological data from the National Climatic Data Center have been used to tabulate
information at Fayetteville Municipal Airport/Drake Field in mote specific terms:

e VFR conditions - ceiling equal to or greater than 1,000 feet above ground level and
visibility is equal to or greater than three statute miles. These conditions occur at the
Airport approximately 92.5% percent of the time annually.

e VFR minimums to existing instrument approach minimums - ceiling less than 1,000
feet and/or visibility less than three statute miles, but ceiling equal to or greater than
300 feet and visibility equal to or greater than one statute mile. These conditions
occur at the Airport approximately 6.6% of the time annually.

o Existing instrument approach minimums to Category I ILS minimums — ceiling less
than 300 feet and/or visibility less than one statute mile, but ceiling equal to or
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greater than 200 feet and visibility equal to or greater than V% statute mile. These
conditions occur at the Airport approximately 0.5% of the time annually.

e Below Category I ILS minimums — ceiling less than 200 feet and/or visibility less than
Y2 statute mile. These conditions occur at the Airport approximately 1.0% of the
time annually.

Wind Coverage. Surface wind conditions have a direct effect on the operation of an
airport; runways not oriented to take the fullest advantage of prevailing winds will
restrict the capacity of the airport to varying degrees. When landing and taking off,
aircraft are able to operate propetly on a runway provided the wind component
perpendicular to the direction of travel (defined as a crosswind) is not excessive. To
determine wind velocity and direction at Fayetteville Municipal Airport/Drake Field,
wind data were obtained and an all weather wind rose was constructed, which is
presented in the following illustration entitled ALL WEATHER WIND ROSE. The wind
data to construct the all weather wind rose were obtained for the period January 1995
through December 2004.

The appropriate crosswind component is dependent upon the Airport Reference Code
(ARC) for the type of aircraft that use the airport on a regular basis. According to FAA
Advisory Circular 150/5300-13, Airport Design, the ARC is set by the approach speed and
wingspan of the “Design Aircraft” (the most critical aircraft in consideration of
wingspan and approach speed that will regularly use a runway). Past planning
documentation indicates that the suitable ARC was C-III, based on the air carrier
commercial service operating at Fayetteville Municipal Airport/Drake Field at the time.
As presented in the previous chapter, operations by aircraft with ARC designations of A-
111 through D-II dominate, with most being aircraft having ARC C-1I designations. This
indicates that the appropriate ARC for Fayetteville Municipal Airport/Drake Field is C-II.
However, the vast majority of aircraft operations will continue to be by piston-powered,
single engine, small aircraft (i.e., aircraft with maximum takeoff weights less than 12,500
pounds) in ARC A-I or B-I categories.

According to FAA AC 150/5300-13, for ARC A-I and B-I airpotts, a crosswind component
of 10.5 knots is considered maximum. For ARC A-II and B-II aitports, a crosswind
component of 13 knots is considered maximum. For ARC C-I through D-III airports, a
crosswind component of 16 knots is considered maximum. Because aircraft with
various ARC categories regularly utilize Fayetteville Municipal Airport/Drake Field, this
analysis will consider all three crosswind components.
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Figure C1
ALL WEATHER WIND ROSE
Fayetteville Municipal Airport/ Drake Field Master Plan Update

Source: National Oceanic and Atmospheric Administration, National Climatic Data Center
Station 72344, Fayetteville, Arkansas. Period of Record: 1995-2004.

Runways should be oriented with the prevailing winds so that wind coverage exceeds
95%. This means that the maximum crosswind component is not exceeded more than
5% of the time. Based on the wind analysis for Fayetteville Municipal Airport/Drake
Field, and as illustrated in the following table entitled ALl WEATHER WIND COVERAGE
SUMMARY, the runway provides 99.78% wind coverage for the 16-knot crosswind
component, 98.77% wind coverage for the 13-knot crosswind component, and 97.12%
for the 10.5-knot crosswind component. This analysis indicates that the existing runway
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configuration provides adequate wind coverage for all crosswind components, and no
additional runways are required for additional wind coverage.

Table C1
ALL WEATHER WIND COVERAGE SUMMARY

Fayetteville Municipal Airport/ Drake Field Master Plan Update

Crosswind Component

10.5-Knot 13-Knot 16-Knot
Runway 16 85.14% 86.38% 87.18%
Runway 34 69.39% 70.26% 70.98%
Combined 97.12% 98.77% 99.78%

Source: National Oceanic and Atmospheric Administration, National Climatic Data Center
Station 72344 Fayetteville, Arkansas. Period of Record: 1995-2004.

As stated previously, the Airport has an LDA DME instrument approach procedure to
Runway 34 providing a decision height of 312 feet AGL and visibility minimums of one
statute mile, and a Localizer approach procedure to Runway 16 with a decision height of
509 feet AGL and visibility minimums of one statute mile. In an effort to analyze the
effectiveness of these approaches, and evaluate additional instrument apptoaches, the
following Instrument Flight Rules (IFR) wind rose has been constructed and is presented
in the following figure entitled IFR WIND ROSE. The following table, Table C2, entitled
IFR WIND COVERAGE SUMMARY, quantifies the wind coverage in consideration of
Category I (CATI) ILS approach minimums. Again, wind data from the National
Climatic Data Center has been used in the construction of the IFR wind rose.
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Figure C2
IFR!WIND ROSE
Fayetteville Municipal Airport/ Drake Field Master Plan Update

Source: National Oceanic and Atmospheric Administration National Climatic Data
Station 72344 Fayetteville, Arkansas. Period of Record: 1995-2004.

Note:  Ceiling of less than 1,000 feet, but equal to or greater than 200 feet and/or visibility less than three statute miles, but equal
to or greater than %2 statute mile.

The following table, C2, entitled IFR WIND COVERAGE SUMMARY, quantifies the wind
coverage considering CAT I IFR weather conditions. The data indicate that Runway 34
provides the best wind coverage under these conditions. However, improving the
instrument approaches to both runway ends at the Airport will be analyzed.
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Table C2
IFR WIND COVERAGE SUMMARY

Fayetteville Municipal Airport/ Drake Field Master Plan Update

Wind Coverage Provided Under CAT I IFR Conditions!
5-Knot Tailwind to Maximum Headwind

10.5-Knot 13-Knot 16-Knot
Runway 16 68.03% 68.83% 69.54%
Runway 34 88.10% 89.61% 90.72%
Combined 96.58% 98.37% 99.60%

Source: National Oceanic and Atmospheric Administration National Climatic Data
Station 72344 Fayetteville, Arkansas. Period of Record: 1995-2004.

Notes: Ceiling less than 1,000 feet, but equal to or greater than 200 feet, and/or visibility less than three miles, but equal to
or greater than ¥z statute mile.

Characteristics of Demand

Certain site-specific characteristics related to aviation use and aircraft fleet makeup
impact the capacity of the airfield. These characteristics include aircraft mix, runway use,
percent arrivals, touch-and-go operations, exit taxiways, and air traffic control rules.

Aircraft Mix. The capacity of a runway system is dependent upon the type and size of
the aircraft that use the facility. FAA Advisory Circular 150/5060-5, Airpors Capacity and
Delay, categorized aircraft into four classes based on maximum certificated takeoff
weight. This differs from the Airport Reference Code (ARC) defined previously, which
classifies aircraft based on aircraft approach speed. For aircraft mix, aircraft Classes A
and B consist of small single engine and twin-engine aircraft (both prop and jet),
weighing 12,500 pounds or less, which are representative of the general aviation fleet.
Class C aircraft are jet and propeller aircraft weighing between 12,500 and 300,000
pounds, typical of the business jet fleet, the narrow body aitline fleet, and the military
fleet. Class D encompasses aircraft weighing over 300,000 pounds, typical of the wide
body airline and military transport fleet. The majority of aircraft operations at
Fayetteville Municipal Airport/Drake Field are almost evenly divided between Class A
and B and Class C, with a few operations by Class D aircraft. Aircraft mix is defined as
the relative percentage of operations conducted by each of these four classes of aircraft.
The aircraft mix for Fayetteville Municipal Airport/Drake Field is depicted in the
following table, entitled AIRCRAFT CLASS MIX FORECAST, 2005-2025.
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Table C3
AIRCRAFT CLASS MIX FORECAST, 2005-2025
Fayetteville Municipal Airport/ Drake Field Master Plan Update

VFR Conditions IFR Conditions
Year Class A& B Class C Class D Class A& B Class C Class D
2005 90.3% 9.7% 83.9% 16.1%
2010 89.1% 10.9% -— 79.9% 20.1% -
2015 88.2% 11.8% -—- 79.1% 20.9% -—
2020 86.8% 13.2% -— 77.7% 22.3% —
2025 85.5% 14.5% -— 77.6% 22.4% -—
Class A - Small Single Engine, < 12,500 pounds Class B - Small Twin-Engine, < 12,500 pounds
Class C - 12,500 - 300,000 pounds Class D - > 300,000 pounds

1 Actual.

Runway Use. Runway use is defined by the number, location, and orientation of the
active runway(s) and relates to the distribution and frequency of aircraft operations to
those facilities. It is estimated that landings and takeoffs occur on Runway 16
approximately 70% of the time and on Runway 34 approximately 30% of the time.
Approximately 1.0% of the time, weather conditions are below IFR conditions and
therefore the Airport is not operational.

Percent Arrivals. Runway capacity is also significantly influenced by the percentage of all
operations that are arrivals. Because aircraft on final approach are typically given
absolute priority over departures, higher percentages of arrivals during peak periods of
operations reduce the Annual Service Volume. The operations mix occurring on the
runway system at Fayetteville Municipal Airport/Drake Field reflects a general balance
of atrivals to departures. Therefore, it was assumed in the capacity calculations that
arrivals equal departures during the peak period.

Touch-And-Go Operations. A touch-and-go operation refers to an aircraft maneuver in
which the aircraft performs a normal landing touchdown followed by an immediate
takeoff without stopping or taxiing clear of the runway. These operations are normally
associated with training and are included in local operations figures. According to Air
Traffic Control Tower figures, touch-and-go operations comprise approximately 51% of
all operations at the Airport. By the end of the 20-year planning period, local operations
are expected to decrease to approximately 47% of the total aircraft operations at the

Airport.
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Exit Taxiways. The capacity of a runway is greatly influenced by the ability of aircraft to
exit the runway as quickly and safely as possible. Therefore, the amount, placement, and
type of exit taxiways can directly influence aircraft runway occupancy time and the
overall capacity of the runway system. Based upon the mix index of aircraft operating at
the Airport under VFR conditions, the capacity calculation, as described in the FAA
Advisory Circular 150/5060-5, Azrport Capacity and Delay, gives credit to only those
runway exit taxiways located between 2,000 and 4,000 feet from the landing threshold.
Therefore, Runways 16 and 34 receive a credit for one exit taxiway.

Air Traffic Control Rules. The FAA specifies separation criteria and operational
procedures for aircraft in the vicinity of an airport contingent upon aircraft size,
availability of radar, sequencing of operations, and noise abatement procedures (both
advisory and/or regulatory) that may be in effect at the aitport. The impact of air traffic
control on runway capacity is most influenced by aircraft separation requirements
dictated by the mix of aircraft using the airport. Presently, there are no special air traffic
control rules in effect at Fayetteville Municipal Airport/Drake Field that significantly
impact operational capacity.

Airfield Capacity Analysis

As previously described, the determination of capacity for Fayetteville Municipal
Airport/Drake Field uses the methodology desctibed in the FAA Advisory Circular
150/5060-5, Airport Capacity and Delgy, along with the Airport Design Computer Program
that accompanies AC 150/5300-13. Several assumptions ate incorporated in these
capacity calculations: artivals equal departures, the percent of touch-and-go operations is
between 0-50% of total operations, there is a full-length parallel taxiway with ample exits
and no taxiway crossing problems, there are no airspace limitations, the Airport has at
least one runway equipped with an ILS and the necessary air traffic control facilities to
catry out operations in a radar environment, IFR weather conditions occur roughly 10%
of the time, and approximately 80% of the time the Airport is operated with the

runway use configuration that produces the greatest hourly capacity.

Applying information generated from the preceding analyses, capacity and demand are
formulated in terms of the following results:

e Hourly Capacity of Runways (VFR and IFR)
e Annual Service Volume (ASV)
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Hourly Runway Capacity

Calculations of houtly capacity begin with an evaluation of each possible runway use
configuration at the Airport. With consideration of the airport’s aircraft mix index,
annual percentage of touch-and-go operations, and taxiway exit rating, an houtly capacity
was calculated. In its normal operating configurations, the VFR houtly capacity is
potentially as high as 90 operations and the IFR houtly capacity is potentially as high as
around 62 operations per hour.

Annual Service Volume

After determining the houtly capacity for each potential runway use configuration, a
weighted houtly capacity of the entire Airport can be calculated. The weighted houtly
capacity takes into consideration not only the aircraft mix index, but the percent
utilization of each possible runway use configuration as well. The weighted hourly
capacity for Fayetteville Municipal Airport/Drake Field for 2005 was determined to be
approximately 100 operations per hour. This weighted hourly capacity can then be used
in calculating the Annual Service Volume (ASV) for the Airport. The ASV is calculated
using the following formula:

ASV=CwxDxH

Cw weighted hourly capacity
D  ratio of annual demand to average daily demand
H  ratio of average daily demand to average peak hour demand

With the existing runway configuration and, in consideration of existing utilization
patterns, the Airport has been determined to have a daily ratio (D) of 231 and an hourly
ratio (H) of 10 and, thus, an ASV of approximately 230,276.

Conditions that involve the determination of the weighted houtly capacity and the daily
demand ate not forecast to change significantly in the future at Fayetteville Municipal
Airport/Drake Field. However, throughout the course of the planning period, the
expected increase in the aircraft mix index during IFR conditions causes a decrease in the
ASV. Thus, as presented in the following table, entitled AIRFIED CAPACITY FORECAST
SUMMARY, 2005-2025, the ASV at Fayetteville Municipal Airport/Drake Field will decrease
to approximately 190,350 operations by 2025.

This analysis indicates that the existing airfield has adequate capacity for accommodating
the projected demand at Fayetteville Municipal Airport/Drake Field within the planning
petiod covered in this Master Plan Update. However, because of increased demand
from landside development and other factors, additional improvements {e.g., taxiway
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improvements) should be examined and programmed to maintain the safest and most
efficient aviation operating environment.

Table C4
AIRFIELD CAPACITY FORECAST SUMMARY, 2005-2025

Fayetteville Municipal Airport/ Drake Field Master Plan Update

Annual Design Hour Annual Service
Year Operations Operations Volume (ASV)
2005 46,772 20 230,276
2010 65,430 28 226,905
2015 73,970 32 193,371
2020 79,140 34 191,860
2025 84,750 37 190,350

Source: McClelland Consulting Engineers and Barnard Dunkelberg & Company using FAA AC 150/5060-5,
Airport Capacity and Delay.

Ground Access Capacity

The capacity of airport ground access systems is a function of the maximum number of
vehicles accommodated by a particular facility. At Fayetteville Municipal Airport/Drake
Field, this relates primarily to the roadway system capacity, which is the number of
vehicles that can use a certain roadway section in a given time period.

The capacity analyses for the roadways providing access to the Airport are based on the
Highway Capacity Manual, published by the Transportation Research Board, Special
Report 209, 1994. According to this manual, it is normally preferred that roadways
opetrate below capacity to provide reasonable flow and minimize delay to the vehicles
using it. The manual defines different operating conditions, known as levels-of-service.
The levels-of-setvice are functions of the volume, composition, and speeds attained of
the traffic. Six levels-of-service have been established, designated by the letters A-F,
providing for best to worst setvice in terms of driver satisfaction. Level-of-service A
roadways are completely unimpeded in their ability to maneuver within the traffic
system. A level-of-service C (stable traffic flow and minimal delays) is generally the
preferred level-of-setvice on an urban road system. Average hourly volumes of airport
service roadways of typical facilities at levels-of-service C and D are summarized in the
following table entitled GROUND ACCESS FACILITY VOLUME. The various ranges given
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in the table make their use in defining roadway capacity analysis useful primarily for
initial problem testing.

Table C5
GROUND ACCESS FACILITY VOLUME
Fayetteville Municipal Airport/ Drake Field Master Plan Update

Average Hourly Volume!

Facility Type (Vehicle/Hour/Lane)?
Main-access and feeder freeways (controlled access, no signalization) 1,000-1,600
Ramp to and from main-access freeways, single lane 900-1,200
Principal arterial (some cross streets, two-way traffic) 900-1,600
Main-access road (signalized intersections) 700-1,000
Service road 600-1,200

Source: Highway Capacity Manual, Transportation Research Board, Special Report 209, 1985.
! Highway Levels-of-Service C and D.
2 Passenger-Car Equivalents.

The ranges given in the above table are best used for initial testing of problems with
roadway capacity. The roadway capacity assessment focuses on the service provided
between the terminal curb or parking area and the interchange linking the Airport with
the regional transportation system. Therefore, the analysis for Fayetteville Municipal
Airport/Drake Field focuses on U.S. Highway 71 (South School Avenue) just west of the
Airport, which has a capacity of 900 to 1,600 vehicles per hour at a level-of-service in the
C to D range. Since the Airport no longer has regularly scheduled air carrier aitline
service, the requirements of passenger vehicular traffic are greatly reduced. Thus, the
existing roadway capacity serving the Airport is more than adequate to meet the
long-term demands required of a busy general aviation airport.

Summary

This chapter analyzed the capacity of existing facilities at Fayetteville Municipal
Airport/Drake Field. Both adequate airfield and ground access facilities are critical in
the ability of the Airport as a whole to setve the public in an efficient manner. Capacity
breakdowns that cause delays associated with one component are reflected in the ability
of the entire facility to function propetly.
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The following chapter delineates the facility needs necessary for appropriately
accommodating future demand. That information, along with this capacity analysis,
provides the basis for the evaluation of airport development alternatives, which will then

evolve into the formulation of the long-term Development Plan for Fayetteville
Municipal Airport/Drake Field.
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