








Obstacle Free Zone lengths beyond the Runway 16 end. US. Highway 71 impedes on
these three dimensional standards

Conclusion. The examination of dimensional standards leads to the conclusion that, in
consideration of the existing and forecast aircraft operational fleet, Fayetteville Municipal
Airport/Drake Field should be developed to ARC C-II standards (visibility minimums
greater than % mile). Any proposed runway or taxiway improvements will use the
dimensional standards presented in this section. Rectifying the existing deficient
dimensional standards will be examined in the next chapter.

Runway Pavement Strength

The existing pavement strength of Runway 16/34 is 90,000 pounds single wheel, 150,000
pounds dual wheel, and 175,000 pounds dual tandem wheel main landing gear
configuration. The parallel taxiway, exit taxiways, and the apton have the same
pavement strength rating as the runway. The largest (by weight) aircraft currently
operating at the Airport is the B-737-700, which has a maximum takeoff weight of
133,000 pounds and has a dual wheel main landing gear configuration. The largest single
wheel main landing gear configured aircraft consistently operating at the Airport is the
Gulfstream G-IV, which has a maximum takeoff weight of 73,200 pounds.

Conclusion. The existing runway pavement strength is considered adequate to
accommodate the forecasted aircraft fleet expected to operate at the Airport. Routine
pavement maintenance and rehabilitation will be requited duting the coutse of the
planning period.

Runway Line-of-Sight

According to FAA AC 150/5300-13, runway line-of-sight standatds, any two points
located five feet above a runway centerline must be mutually visible for %2 the runway
length if the runway has a full-length parallel taxiway. Runway 16 has an elevation of
1,250.1 feet and Runway 34 has an elevation of 1,237.2 feet. The slope of the runway is
constant from north to south, with no intermediate rises that would impede the ability of
any two points located %2 the runway length to be mutually visible.

Conclusion. Fayetteville Municipal Airport/Drake Field complies with runway line-of-
sight standards and no additional analysis is needed. However, if any runway
improvements or extensions are proposed, this standard will be revisited.
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Runway Length

The determination of runway length requirements for Fayetteville Municipal
Airport/Drake Field is based on several factors. These include airport elevation, normal
mean maximum daily temperature of the hottest month, maximum difference in the
runway elevation at the centerline, critical aircraft type expected to use the Airport, and
stage length of the longest nonstop trip destination.

Runway length requirements are derived from the computer based FAA Airport Design
Software supplied in conjunction with AC 150/5300-13. Using this softwate, the
calculations for runway length requirements at Fayetteville Municipal Airport/Drake
Field are based on an airport elevation of 1251.3 feet AMSL, 89.3° F NMT (Normal Mean
Maximum Temperature), and a maximum difference in the runway centerline elevation
of 12.9 feet. This data generates the general recommendations for runway length
requirements premised upon certain categoties of aircraft using the Airport. The
categories are small aircraft under 12,500 pounds maximum takeoff weight, large aircraft
under 60,000 pounds maximum takeoff weight, and large aircraft over 60,000 pounds
maximum takeoff weight.

As can be seen in the following table, entitted RUNW.AY LENGTH REQUIREMENTS, IN
FEET, there are 11 different lengths listed. The first four rows in the table pertain to
aircraft with maximum certificated takeoff weights less than 12,500 pounds. The next
four rows concern the runway length requirements of aircraft weighing between 12,500
pounds and 60,000 pounds. The last three rows refer to runway lengths specific to
aircraft with maximum certificated takeoff weights greater than 60,000 pounds and with
relevant stage lengths.

Each length specified in the middle four rows of the table provides a runway sufficient
to satisfy the operational requirements of a certain percentage of the large general
aviation aircraft fleet at a certain percentage of the useful load (i.e., 75% of the fleet at
60% useful load). Useful load is defined as the difference between the maximum
allowable structural gross takeoff weight and the operating weight empty. In other
words, the load that can be catried by the aircraft composed of passengets, fuel, and
cargo. Additionally, the following aircraft generally comprise 75% of the general aviation
aircraft fleet between 12,500 and 60,000 pounds: Learjets, Sabreliners, Citations,
Falcons, Hawkers, and Westwinds.

The last three rows in the table refer to the operational requirements of the aircraft fleet
weighing mote than 60,000 pounds, which is generally comprised of the largest business
jets, commercial service aircraft, and air cargo aircraft. The three different runway
lengths given correspond to different stage lengths (i.e., 500 NM, 1,000 NM, and 1,500
NM) that provide a range of travel distances to major cities from Fayetteville Municipal
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Airport/Drake Field. For example, Houston, Atlanta, and Chicago are within 500 NM;
Phoenix, New York, and Miami are within 1,000 NM; and, Seattle, Los Angeles, and
Mezxico City, Mexico are within 1,500 NM.

Table D2
RUNWAY LENGTH REQUIREMENTS, IN FEET

Fayetteville Municipal Airport/ Drake Field Master Plan Update

Aircraft Category Length

Alircraft Less Than 12,500 Pounds with Less Than 10 Seats

75% of Small Aircraft Fleet 2,930
95% of Small Aircraft Fleet 3,480
100% of Small Aircraft Fleet 4,110
Aireraft Less Than 12,500 Pounds with 10 or More Seats 4,500
Large Aircraft Less Than 60,000 Pounds
75% of fleet at 60% useful load 5,000
75% of fleet at 90% useful load 6,880
100% of fleet at 60% useful load 5,900
100% of fleet at 90% useful load 8,870
Large Aircraft Greater Than 60,000 Pounds
500 NM Stage Length 5,450
1,000 NM Stage Length 6,470
1,500 NM Stage Length 7,410

Source: FAA Advisory Circular 150/5300-13, Airport Design.
Note:  Lengths based on 1,251.3’ AMSL, 89.3° F NMT, and a maximum difference in runway centerline
elevation of 12.9".

The next table, entitled BUSINESS JET FLEET RUNW.AY LENGTH REQUIREMENTS, IN
FEET, illustrates the runway lengths required for specific business jets that are either
currently based at the Airport or regulatly operate at the Airport. The runway lengths in
the first five rows are derived from a Regional Guidance Letter disttibuted by the
Airports Division of the FAA Southern Region. The guidance letter supplements AC
150/5323-4A, Runway Length Requirements for Airport Design, and provides additional
guidance for determining the appropriate runway length for airports expected to have
business jet aircraft operations. It should be mentioned that the runway lengths
provided in these rows assume aircraft operating at maximum takeoff weight (i.e., 100%
useful load); whereas, runway lengths are normally based on aitcraft operating at 60%
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useful load. Runway length calculations for aircraft operating at 60% useful load will be
70% to 80% shorter than aircraft operating at 100% useful load.

The last six rows in the table are derived from runway length calculations provided by a
local pilot with over 24,000 hours piloting various business and airline aircraft (see letter
and runway length calculation supporting data in Appendix One). The runway lengths in
these rows assume the listed aircraft operating weights, a temperature of

85 ° F, calm winds, dry pavement, and enough fuel for an approximate 2.5-hour trip.

If wet pavement is considered, then longer lengths are required.

Table D3
BUSINESS JET FLEET RUNWAY LENGTH REQUIREMENTS, IN FEET

Fayetteville Municipal Airport/ Drake Field Master Plan Update

Takeoff
Business Jets Weight (Ibs.) Length
Gulfstream G-IV 71,780 7,100
Dassault Falcon 50" 37,480 6,150
Beechjet 400’ 16,100 5,450
Hawker 125-800" 28,000 7,000
Hawker 125-1000" 36,000 6,830
Learjet 312 17,700 5,400
Learjet 35 17,000 5,588
Cessna Citation 11T 21,000 5,879
Dassault Falcon 20? 26,000 6,500
Challenger 6017 38,000 5,370
Boeing B-737-300° 122,000 6,000

Sources: ! Airports Division of the FAA Southern Region, Regional Guidance Letter. Lengths based on airport
elevation of 1,251.3° AMSL, 89.3° F NMT, and a maximum difference in runway centerline elevation of
12.9°
2 Calculations provided by local pilot with over 24,000 hours piloting business and airline aircraft.
Lengths based on airport elevation of 1,251.3° AMSL, 85° F, calm winds, dry pavement, and enough fuel
for a 2.5-hour trip.

When considering the generalized runway length requirements given in the preceding
tables, the actual necessary runway length is a function of elevation, temperature, and
aircraft stage length. As temperatures change on a daily basis, the runway length
trequirements change accordingly (i.e., the cooler the temperature, the shorter the runway
necessaty). Therefore, if a2 runway is designed to accommodate a certain aircraft under
all conditions, it can also accommodate a larger aircraft (or one that requires a longer
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runway) when temperatures are cooler or when a shorter stage length is required.
However, the amount of time such operations can safely occur is limited.

Conclusion. As with most airports, determining the runway length requirement at
Fayetteville Municipal Airport/Drake Field is a complex consideration. Reviewing the
analysis presented in this section indicates that the existing runway length of 6,006 feet
provides sufficient length for a large majority of the existing and projected aircraft fleet,
but appears marginally adequate for accommodating larger business jets that could
potentially benefit from a longer runway. Therefore, in anticipation of the increasing use
of larger business and corporate jet aircraft in the future, it is recommended that the
feasibility of a runway extension be examined as a portion of this Master Plan Update.

Airfield Capacity

The evaluation of airfield capacity presented in the previous chapter indicates that the
Airport will not exceed the capacity of the existing airfield system before the end of the
planning period. The airport’s Annual Service Volume (ASV) at the end of the planning
petiod was determined to be approximately 190,350 operations. FAA planning standards
indicate that when 60% of the ASV is reached (in this case, some 114,210 operations), an
airport should start planning ways to increase capacity. Accordingly, when 80% of the
ASV is reached (representing about 152,280 operations), construction of facilities to
increase capacity should be initiated.

The 2005 aircraft operations at Fayetteville Municipal Airport/Drake Field totaled
approximately 46,772, which is well below the 60% ASV level. Forecasts indicate that
approximately 84,750 aircraft operations will occur at the Airport by the year 2025,
which indicates that the Airport will not exceed 60% of its operational capacity by the
end of the 20-year planning period.

Conclusion. As presented, the forecast operations are not expected to exceed or
approach the capacity of the airfield system, and do not indicate the need for a new
runway. In conjunction with any runway extensions programmed for the Airport,
appropriate exit taxiways will be re-examined that allow the airfield system to operate at
maximum efficiency.

Runway Protection Zones (RPZs)

The function of the RPZ is to enhance the protection of people and property on the
ground beyond the runway ends, which is achieved through airport control of the RPZ
areas. The RPZ is trapezoidal in shape, centered about the extended runway centerline,
and begins 200 feet beyond the end of the area usable for takeoff or landing.

Fayetteville Municipal Airport/Drake Field
Master Plan Update D.7



Dimensions are determined by the “Design Aircraft” and the approach visibility
minimums associated with each runway end.

Existing instrument approach procedures provide guidance to both runway ends when
visibility minimums ate as low as one mile. The following table, entitled RUNW.AY
PROTECTION ZONE DIMENSIONS, IN FEET, lists the existing RPZ dimensions as
llustrated on the current Airport Layout Plan (ALP). The remainder of the table presents
the RPZ requirements for various approach capabilities and aircraft types, and indicates if
the Airport owns or controls the entire area contained within with RPZ.

Table D4
RUNWAY PROTECTION ZONE DIMENSIONS, IN FEET
Fayetteville Municipal Airport/ Drake Field Master Plan Update

Airport
Width at Width at Controls
Item Runway End Length Outer End Entire RPZ
Existing RPZ Dimensional Requirements:
Runway 16 1,000 1,700 1,510 no
Runway 34 1,000 1,700 1,510 no

Required RPZ Dimensions for Various Visibility Minimums:
Visual and Not Lower Than One Mile,

Small Aircraft Only 250 1,000 450 -
Visual and Not Lower Than One Mile,

Approach Categories A & B 500 1,000 700 -
Visual and Not Lower Than One Mile,

Approach Categories C & D 500 1,700 1,010 -
Not Lower Than 3/4 Mile, All Aircraft 1,000 1,700 1,510 -—
Lower Than 3/4 Mile, All Aircraft 1,000 2,500 1,750 —

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

Conclusion. Based on the existing Approach Category C and the existing instrument
approach minimums to each runway end, the Airport Layout Plan (ALP) illustrates larger
RPZs than required by planning standards. Any improvements planned for the airfield or
to the instrument approach capabilities will require an examination of the impact on the
RPZ and on the surrounding land.
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Threshold Siting

FAA AC 150/5300-13 provides criteria for evaluating the proper siting of runway
thresholds regarding obstacle clearance for approach and departure procedures. As with
the RPZ criteria, threshold siting criteria are based on the type of aircraft and visibility
minimums associated with each runway end. Based on the existing approach criteria
applicable to Runway 16 (i.e., straight in, nighttime instrument approaches with visibility
minimums not lower than one mile), the existing approach surface is not provided
adequate clearance over U.S. Highway 71. Likewise, the existing departure runway end
threshold siting surface is not provided adequate clearance over the high terrain south of
the Airport. The Runway 34 existing approach criteria (i.e., procedure not aligned with
the runway centerline) indicates that adequate clearance is provided over the high terrain
south of the Airport. However, the existing departure runway end threshold siting
surface is not provided adequate clearance over U.S. Highway 71 and the high terrain
northeast of the Airport.

Conclusion. Based on this analysis, U.S. Highway 71 impedes the ability to provide
adequate obstruction clearance based on approach criteria to Runway 16 and departure
runway end criteria from Runway 34. The high terrain south of the Airport prevents
adequate obstruction clearance for departure runway end criteria from Runway 16.
However, it appears that the deficiencies associated with the departure runway end
criteria from both runways have been accounted for with published departure
procedures and takeoff minimums. Rectifying the deficiencies will be examined in the
following chapter, and these requirements will be re-examined in conjunction with any
future improvements or changes to the airfield or approach visibility minimums.

Taxiways

Taxiways are constructed primarily to enable the movement of aircraft between the
various functional areas on the Airport and the runway system. Some taxiways are
necessary simply to provide access between aircraft parking aprons and runways;
whereas, other taxiways become necessary to provide more efficient and safer use of the
airfield. As described eatlier, the taxiway system at Fayetteville Municipal Airport/Drake
Field meets the required standards. However, with continued development of the
Airport in the future, additional taxiways might be required to improve aircraft
maneuvering to the landside development areas.

Conclusion. Additional taxiways will be included in the Aérport Plans chapter of this
document as landside development areas are proposed and developed.
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Instrumentation and Lighting

Existing electronic landing aids, including instrument approach capabilities and
associated equipment, airport lighting, and weather/aitrspace setvices, were detailed in
the Inventory chapter of this document. The existing instrument approaches provide
excellent approach capabilities under a variety of weather conditions and opetational
circumstances.

Electronic Land Aids (Instrumentation). Global Positioning System (GPS) approaches
are expected to be the FAA’s standard approach technology in the near future. Using
GPS related technology significantly reduces the cost of establishing instrument
approaches with reduced visibility minimums. The availability of GPS approaches
reinforces the recommendation that the Airport should be programmed for
accommodating the best instrument approach capabilities in consideration of the
physical and airspace environments.

Visual Landing Aids (Lighting). The existing Omnidirectional Approach Lighting
System (ODALS) serving both runway ends provides adequate approach lighting for the
existing instrument approaches. However, in conjunction with any improved instrument
approach analysis, an analysis of additional approach lights is required. High Intensity
Runway Lights (HIRL) are necessary for the implementation of Runway Visual Range
(RVR) based on precision instrument approach procedures, but are not a requirement for
other precision approaches.

Glide path indicator lights are a system of lights that provide visual vertical approach
slope guidance to aircraft during an approach to the runway. Runways 16 and 34 are
currently equipped with four-light Precision Approach Path Indicators (PAPI), which are
the FAA recommended standard glide path indicator lights.

Conclusion. In conjunction with the improved instrument approach procedure
examination, an approach lighting system analysis will also be conducted.

Landside Facilities

Landside facilities support the aitside functions of an airport, but are not actually part of
the aircraft operating surfaces. They consist of such facilities as aprons, hangars, Fixed
Base Operators (FBOs), Air Traffic Control Towers (ATCTs), fuel storage facilities, access
roads, support facilities, and terminal buildings. Following an analysis of these existing
facilities, current deficiencies can be noted in terms of accommodating both existing and
future needs.
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Aircraft Storage

Aircraft based at Fayetteville Municipal Airport/Drake Field ate cutrently stored in
T-hangars, corporate hangars, or multi-aircraft storage hangars. There are 110 existing
based aircraft at the Airport, all of which are in hangars. Over the course of the 20-year
planning period, the number of based aircraft is forecast to increase to 174, indicating
that an increase in storage facilities to accommodate approximately 64 new aircraft will
be required. Itis assumed that future storage spaces will reflect the characteristics of
current storage patterns.

Tiedown Storage Requirements/Based Aircraft. Aircraft iedowns are provided for
those aircraft that do not require, or do not desire to pay the cost for, hangar storage.
Space calculations for these areas are based on 360 squate yards of apron for each
aircraft to be tied down. This amount of space allows for aircraft parking and citculation
between the rows of patked aircraft. While none of the existing based aircraft are
currently stored on apron tiedowns, experience indicates that demand for hangar storage
tends to surpass the availability of spaces, especially for smaller single engine aircraft
types. Therefore, the requirement for a limited amount of based aircraft apron space has
been forecasted throughout the planning period.

Tiedown Storage Requirements/Itinerant Aircraft. In addition to the needs of the based
aircraft tiedown areas addressed in the preceding section, transient aitcraft also require
apron storage areas at Fayetteville Municipal Airport/Drake Field. In calculating the
area requirements for these tiedowns, an area of 400 square yards per aircraft is used.
There are two reasons this area is larger than the area required for based aircraft. First,
the users of the transient tiedown spaces will not be as familiar with the layout and
circulation patterns as based aircraft operators are, and additional maneuvering room is
essential. Next, whereas typically smaller, single engine based aircraft use tiedowns as
storage; all types of transient aircraft use tiedowns, making it necessaty to provide
additional space for the larger aircraft. The development plan for the Airport will
designate adequate areas for apron development to satisfy this demand.

Hangars. As stated previously, it is assumed that future storage patterns will reflect the
existing characteristics. With that assumption, it is anticipated that a wide range of
hangar facilities will be established to meet the demand, including T-hangars, larger
corporate hangars, and smaller individual hangars.

Conclusion. The following table shows the type of facilities and the number of units or
acres needed for that facility in order to meet the forecast demand for each development
phase. The actual type of indoor storage facility to accommodate based aircraft has been
identified as T-hangars or individual hangars (i.e., hangars latge enough for one or two
aircraft). Itis also recognized that FBO and multi-aircraft storage hangars will
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accommodate some of the aircraft storage demand, although the actual number, size,
and location of these large hangars will depend on user needs and financial feasibility.
Therefore, the quantity of future FBO and multi-aircraft storage hangars has not been
projected; however, potential development sites will be identified in the Aérport Plans

chapter of this document.

The following table, entitled GENERAIL AVIATION EACILITY REQUIREMENTS, 2005-2025,
depicts the area or number of required general aviation landside facilities during all stages
of development. This will assist in the development of project construction phasing.

Table D5
GENERAL AVIATION FACILITY REQUIREMENTS, 2005-2025
Fayetteville Municipal Airport/ Drake Field Master Plan Update

Facility 2005! 2010 2015 2020 2025

Itinerant Apron (acres) N.D. 7.1 8.0 8.6 9.2
Based Aircraft Apron (acres) N.D. 0.2 0.5 0.7 1.1
Total Apron (acres) 5.6 7.3 8.5 9.3 10.3
T-Hangar Units (acres) 81 (10.0) 95(11.8) 103 (12.8) 111 (13.8) 116 (14.4)

Source: Existing building survey and McClelland Consulting Engineers and Barnard Dunkelberg & Company projections based on
AC 150/5300-13.
1Actual.
N.D. Not designated in current planning documents.

Support Facilities Requirements

In addition to the facilities described above, there are several support facilities that have
quantifiable requirements and that are vital to the efficient and safe operation of the

Airport.

Aircraft Rescue and Fire Fighting (ARFF) Facility. Currently, the Airport has no ARFF
facility requirements because federal regulations for ARFF equipment and staffing are
based upon the length of the largest air carrier aircraft serving an aitport with an average
of five or more daily departures. Since the Airport is no longer served by scheduled
airline service, there are no ARFF facility requirements. However, the Airport maintains a
Class 1V Federal Aviation Regulations (FAR) Part 139 Certificate primarily to
accommodate charter aircraft associated with the University of Arkansas athletic events.

Fayetteville Municipal Airport/Drake Field
Master Plan Update D.12



It is recommended that the Airport maintain the Part 139 Certificate and retain the ARFF
response capability so chartered aircraft can continue to use the Airport.

Fuel Storage. The existing fuel storage capacity at Fayetteville Municipal Airport/Drake
Field consists of three aboveground 10,000-gallon Jet A storage tanks, one aboveground
10,000-gallon Avgas storage tank, one aboveground 1,000-gallon self-serve Avgas
storage tank, and one aboveground 1,000-gallon self-serve MOGAS storage tank. The
total storage capacity is 42,000 gallons of aviation fuel.

In 2005, there were a total of 397,497 gallons of fuel sold at Fayetteville Municipal
Airport/Drake Field, amounting to an average of 8.5 gallons sold per aircraft operation.
Fuel storage requirements can be expected to increase proportionately as operations
increase. The expected increase in the size of aircraft forecasted to operate and base at
the Airport indicates that the ratio of gallons sold per operation will also increase. Thus,
an estimate of future fuel storage needs can be calculated as a two-week supply during
the peak month of operations. The following table, entitled FUEL STORAGE
REQUIREMENTS, 2005-2025, presents the estimated fuel storage requirements, which are
anticipated to increase to nearly 54,000 gallons by the end of the planning period.

Table D6
FUEL STORAGE REQUIREMENTS, 2005-2025
Fayetteville Municipal Airport/ Drake Field Master Plan Update

Facility 20051 2010 2015 2020 2025

Average Day of Peak Month 283 320 342 367
Two-Week Supply 3,961 4,478 4,791 5,131
Gallons Per Operation 8.5 8.7 9.5 10 10.5
Fuel Storage (Gallons) 42,000 34,464 42,545 47914 53,876

Source: McClelland Consulting Engineers and Bamard Dunkelberg & Company.
! Actual.

Conclusion. This analysis indicates that fuel storage facilities will need additional
capacity during the planning period. Therefore, the development plan will identify
expansion and development areas for additional fuel storage facilities at Fayetteville
Municipal Airport/Drake Field.
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Summary

Although many of the existing airport facilities are adequate to serve through the end of
the 20-year planning period, others will need improvement to accommodate the existing
and future aviation demand, and to provide a safe and efficient aircraft operating
environment. The facility requirements detailed in this chapter will be used to evaluate
the Airport and provide the basis for the Master Plan Update recommendations.
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