Airport Master Plan Update Facility Requirements

CHAPTER FOUR

FACILITY REQUIREMENTS

4-1 INTRODUCTION

This chapter of the Airport Master Plan Update assesses the relationship between demand and
facility needs based on the 20-year forecasts for the planning period presented in Chapter Three,
Aviation Demand Projections. Operational areas will be evaluated to determine existing and
future facility requirements. The operational areas focus on:

e Airside
e Landside

The capacity of existing airport facilities, runways, taxiways, etc., will be determined based on
criteria set forth in FAA Advisory Circular 150/5060-5, “Airport Capacity and Delay.” The
forecast aviation demand for each planning horizon year will be evaluated against the specific
facilities available to determine any additional facilities needed within each planning period.
Recommendations for facility improvements will then be developed to alleviate existing or
projected deficiencies.

4-2 = DEMAND/CAPACITY ANALYSIS

Airport capacity is a function of the number of available runways and the runway/taxiway
configuration. Specific capacity is determined using two principal measures, Annual Service
Volume and Hourly Capacity, including visual flight rules (VFR) and instrument flight rules
(IFR) conditions.

Airfield capacity as présented in Advisory Circular 150/5060-5, “Airport Capacity and Delay,” is
referred to as Annual Service Volume (ASV). ASV is defined as “a reasonable estimate of an
airport’s annual capacity.”

Airfield capacity determination can involve highly detailed analysis. However, detailed analysis
is generally only appropriate at airports experiencing demand levels at, or approaching, an
airfield’s ASV. Advisory Circular 150/5060-5 provides a more reasonable method of
determining if projected demand will approach hourly capacity and annual service volume.

4-2-1 Annual Service Volume

Annual Service Volume takes into consideration a number of parameters to arrive at airfield
capacity levels. These include:

. Aircraft mix
. Percentage of runway use
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. Percentage of touch & go operations
. Taxiway exit rating
. Ceiling and visibility conditions

Harry Clever Field has a two runway configuration. Runway 14/32, the primary runway, is 3,950
feet long by 100 feet wide and is asphalt. The crosswind runway, Runway 11/29 is 2,050 feet
long by 100 feet wide and is a turf runway. The Airport has three instrument approaches, all non-
precision. The only straight-in approach is the GPS approach to Runway 14. The other circling
approaches are the VOR-A and the VOR/DME or GPS-B approach.

FAA Advisory Circular 150/5060-5 provides various runway configurations and various fleet
mixes typical of those at airports throughout the United States. Large aircraft are assigned more
weight in this equation since their wake turbulence requires increased separation for subsequent
aircraft operations. The increased separation adds delays and hence reduces capacity. The
operating fleet at Harry Clever Field is relatively homogenous with well under 20 percent of the
operating aircraft weighing more than 12,500 pounds. The ASV for an airport with two runways
as identified in FAA Advisory Circular 150/5060-5 is approximately 230,000 operations. Like
most general aviation airports, however, there are a number of conditions that prevent Harry
Clever Field from achieving this optimum capacity. Despite having two runways, Harry Clever
Field essentially operates as a single runway since its second runway is fairly short and has a turf
surface, limiting the types of aircraft that can use it. The Airport also does not have an air traffic
control tower to optimize operations. Lastly, the Airport does not have an instrument landing
system, so there are weather conditions that can close the Airport, reducing its annual capacity.
When these factors are taken into account, a practical ASV for Harry Clever Field is 200,000
operations. :

Projected demand at Harry Clever Field by 2023 is estimated at 27,600 annual operations. These
projected operations represent approximately 14 percent of the estimated airfield capacity of
200,000 operations. Therefore, existing airfield capacity will readily accommodate projected
demand throughout the planning period.

FAA guidelines suggest that facility improvements should be considered to increase capacity
when annual operations reach 60 percent of the ASV. Since demand at the Airport will not reach
this threshold level within the 20-year planning period, runway development for capacity
purposes is not anticipated.

4-3 FACILITY REQUIREMENTS - AIRSIDE

Airside facilities are those portions of the Airport that directly facilitate the landing and departure
of aircraft.

4-3-1 Runway Length

Harry Clever Field serves Category B aircraft on a regular basis. Category B aircraft are those
with approach speeds of 91 knots or more, but less than 121 knots. The Airport also serves
aircraft in Airplane Design Group I (aircraft with wingspans up to but not including 49 feet).
However, because of the presence of a Learjet 31 and indications of additional jet demand, the
Airport should ultimately be developed to accommodate C-1I design standards. However, site
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constraints need to be considered before determining if such a plan is feasible. The next chapter
will address these issues in more detail.

The Airport’s role and critical aircraft are essential in determining the required runway length at
Harry Clever Field. Required runway length is a function of many variables, including airport
elevation, air temperature, aircraft take-off weight and engine performance, runway gradient, and
runway surface condition, among others. All of these variables affect the performance of a
departing aircraft. Required runway length can be determined using the manufacturer’s
performance curves or by using the procedures outlined in the FAA Advisory Circulars. Table 4-
1 shows the recommended runway lengths using the FAA’s Airport Design for Microcomputers
program. At the time of any runway extension request, justification for the extension must be
submitted to the FAA.

Table 4-1
RECOMMENDED RUNWAY LENGTHS FOR HARRY CLEVER FIELD
Airport Data
Airport elevation (feet) 894 894
Maximum difference in runway centerline elevation (feet) 8 8
Temperature (°F) 85° 85°
Runway Condition Dry Wet
Runway Lengths Recommended for Airport Design
Small airplanes with approach speeds of less than 30 knots 330 330
Small airplanes with approach speeds of less than 50 knots 870 870
Small airplanes with less than 10 passenger seats
75 percent of these small airplanes 2,760 2,760
95 percent of these small airplanes 3,290 3,290
100 percent of these small airplanes 3,900 3,900

Small airplanes with 10 or more passenger seats 4,350 4,350

Large airplanes of 60,000 pounds or less
75 percent of these large airplanes at 60 percent useful load 4,830 5,470
75 percent of these large airplanes at 90 percent useful load 6,510 7,000
100 percent of these large airplanes at 60 percent useful load 5,660 5,550
100 percent of these large airplanes at 90 percent useful load 8,330 8,330
Source: Airport Design V4.2

The table shows that all small airplanes (defined as having a maximum take off weight of less
than 12,500 Ibs.) could operate with a 4,350-foot runway on days as hot as 85 °F. On cooler days,
less runway is required.

Large aircraft with maximum takeoff weights greater than 12,500 Ibs. require longer runways.
According to the table, 5,470 feet of runway is recommended to accommodate 75 percent of
large airplanes up to 60,000 lbs. at up to a 60 percent useful load.

4-3-2 Primary Runway Length Recommendation

According to Table 4-1, aircraft with less than 10 seats only require 3,900 feet of runway.
Runway 14/32 is 3,950 feet long, but, in practical terms, the runway does not meet this goal. A

New Philadelphia Municipal Airport 4-3













































