Piedmont Triad International Airport FAR Part 150 Study
Review of Measures for the Noise Compatibility Program

INTRODUCTION

This is the first FAR Part 150 study at Piedmont Triad International Airport. The goal of
the Study is to establish a set of measures to reduce the impacts of aircraft noise in the
vicinity of the airport and to avoid potential new noise impacts. There are certain
conditions existing at this airport that make this study unique: (1) the noise of greatest
concern is associated with a future change in aircraft activity, not a current condition; (2)
an operational procedure introduced in the EIS will significantly reduce the noise
exposure in the nearest residential development to the northeast of the airport; and (3)
local land use planning has helped to limit dense residential development immediately to
the southwest of the airport on the extended centerline of the new runway.

The noise that is of greatest concern to residents living near the Piedmont Triad
International Airport is noise that has not yet occurred. A mid-Atlantic FedEx hub and
new runway 5L/23R being constructed at the airport are due to open on or before June
2009. Residents northeast of the airport near the end of the new runway and residents
southwest of the airport in High Point on the extended centerline of the existing main
runway are most concerned that they will be awakened by aircraft noise from the new
FedEx hub and runway. Concerns have been expressed by residents living in other parts
of the region as well.

The neighborhoods to the northeast of the airport are in close proximity to the new
runway and are located directly beneath the extended centerline of the new runway. The
head-to-head operational design, which will direct nighttime air traffic away from these
neighborhoods most of the time, will significantly reduce the noise exposure in these
neighborhoods. The design of a preferential runway program for PTIA was developed
during planning for the FedEx hub and runway 5L/23R and assumed during the
development of the Environmental Impact Statement study. The head-to-head
operational mode is a condition of the Record of Decision, which allowed the FedEx
project to move forward.

The neighborhoods of north High Point near the extended centerline of the existing
runway will be exposed to noise from additional nighttime operations associated with the
FedEx hub. However, they are farther away from the airport than neighborhoods to the
northeast. In addition, good planning has allowed minimal residential development to the
immediate southwest of the airport along the extended centerline of the new runway
5L/23R.

This document considers a number of potential measures that will reduce the impact of
airport and aircraft noise on surrounding neighborhoods, including north High Point. But
because of the head-to-head operations established by the Record of Decision and good
planning to the southwest of the airport, it begins with important measures already in
place.
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The final product of the FAR Part 150 Study for the Piedmont Triad International Airport
is a two-part document. The first part of the document is called the Noise Exposure Map
(NEM). The NEM contains operations history, operations forecasts, other background
information and noise contours for existing and future conditions without new noise
mitigation measures. The second part of the document is called the Noise Compatibility
Program (NCP). The NCP contains detailed descriptions and analyses of all noise
mitigation measures proposed during the FAR Part 150 Study. It includes noise contours
depicting the effects of the measures, details of implementation and descriptions of the
anticipated noise benefits. The NCP for PTIA will consist of a set of measures to reduce
the impacts of aircraft noise in the vicinity of PTIA and to avoid potential new noise
impacts. The measures come from four categories of action: 1) measures involving the
plan of the airport; 2) measures involving use of the airport and use of the surrounding
airspace; 3) measures involving land use; and 4) measures involving noise program
management.

This document presents the following information: (1) description of the basis of analyses
for the Part 150 study; (2) a description of the process used to identify potential
mitigation measures; and (3) a report on the analyses completed to date.

The next steps in the study are review of the material in this document at meetings of the
Advisory Committees on 14 June 2005 and preparation of a draft NCP for review by the
committees and by the Airport Authority.

BASIS OF ANALYSES

When reviewing potential noise abatement procedures, an initial consideration must be
whether a proposed measure meets FAA requirements for safety and for efficient airport
operation. FAA Air Traffic personnel are responsible for safe and expeditious handling
of traffic. Therefore, measures under consideration have been reviewed with personnel
from the PTIA Air Traffic Control Tower. Procedures that meet the criteria for safe and
expeditious traffic flow were then evaluated to determine the extent that they could
reduce potential adverse noise impacts.

The fundamental goal of a Noise Compatibility Program (NCP) is reduction of noise
impacts on the overall community. It is important that a proposed mitigation measure
provide a meaningful reduction in numbers of persons exposed to significant levels of
noise exposure and not merely shift similar noise impacts from one part of the off-airport
community to another part of the community. Shifting the burden from one part of a
community to another does not benefit the overall community.

The basic measures of potential noise impact in the FAR Part 150 study are numbers of

persons exposed to aircraft noise exposure in excess of DNL 65 and numbers of noise-
sensitive land uses (i.e., residences, schools or churches) in areas with aircraft noise
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exposure in excess of DNL 65. The primary analysis tool is comparison of impacts from
different scenarios.

The NEM and the NCP will focus on two periods, the year when the Part 150 documents
will be submitted (2006) and a future year at least 5 years later. The project consultants
propose that the future year for this study will be 2014 instead of 2011 as initially
contemplated. The year 2011 was initially chosen as the official forecast year because
at the time this study began the FAA required a future year that was 5 years after the year
of submission. The FAA allowed an airport sponsor to supplement the official forecast
year by adding analysis for other years. Previously, the year 2014 was added as a
supplement to the present study because it is the year when full build-out and use of the
FedEx facility is forecast and the full impact of noise from hub operation will occur. The
FAA has now made a change that allows an airport sponsor to forego the 5th-year
analysis and plan for a later forecast year that is appropriate for a specific airport.
Planning for the year 2014 will be beneficial for the community. The noise contours for
2014 reflect the noise for full operation of the hub and encompass the entire area of the
noise contours for 2011. As a result, measures that address noise impacts in 2014 will
fully address any issues existing in 2011.

PROCESS USED TO IDENTIFY POTENTIAL MITIGATION MEASURES

For this study, the project consultants prepared a list of “Measures Planned for Initial
Analysis.” This list follows in Table 1. There are measures in the four general areas
identified in the introduction to this document.

On 14 March 2005, this list was submitted to the members of the three Advisory
Committees participating in the FAR Part 150 Study of PTIA. During the next three
weeks, committee members reviewed the planned measures and submitted comments and
recommendations through an open, e-mail forum. There were 67 individual comments
and 11 questions. Compilations of the comments and questions were sent to committee
members. A total of 49 comments were about the proposed measures (6 about the airport
plan, 15 about airport and airspace use, 19 about land use and 9 about noise program
management). These comments are being considered in the detailed review of the
measures. Committee members also suggested consideration of two additional measures
outside the categories shown on Table 1. Those measures were added to the list to be
considered. There were 18 additional comments that did not refer to specific measures.
These comments have been noted by the consultants.
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Table 1

Measures Selected for Initial Analysis

INITIAL MEASURES INVOLVING AIRPORT PLAN

1. Noise Barriers

i. North end of new runway (5L/23R)
ii. Atsite(s) of ground run-ups

2. Adding 1,400 feet at northeast end of Runway 5/23 and eliminating
1,400 feet at southwest end

INITIAL MEASURES INVOLVING AIRPORT AND AIRSPACE USE

3. Preferential runway use, including head-to-head operations at night
4. Flight Corridors for Noise Abatement (including use of 1-40 corridor)
5. Use of runway 5L/23R for a portion of daytime operations

6. Restrictions in use of auxiliary powers sources (GPU, etc.)

7. Noise abatement departure profiles (use of a procedure that might

reduce noise exposure near the airport)

8. Continuous descent approach procedures (constant power settings
during approach for landing)

INITIAL MEASURES INVOLVING LAND USE

9. Sound insulation of residences and other noise sensitive land uses
where DNL exceeds 65 dB

10. Property acquisition where DNL exceeds 70 dB
11. Noise easement purchase where DNL exceeds 65 dB

12. Compatible use zoning

INITIAL MEASURES INVOLVING NOISE PROGRAM MANAGEMENT

13. Establishing a noise office at PTIA to manage implementation of
Noise Compatibility Program

14, Installing and operating an aircraft noise and operations monitoring
system
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REPORT OF ANALYSES COMPLETED TO DATE

The consultants have completed initial review of 16 measures, including the 14 measures
shown in Table 1, and two additional measures proposed by committee members. In this
section, each measure is described and a preliminary analysis of the measure is presented.
Based on the results of the analysis to date, any further action on the measure is then
proposed.

MEASURES INVOLVING AIRPORT PLAN

Two measures were considered that involve the airport plan. The measures are evaluated
in terms of their ability to reduce adverse noise impacts in noise-sensitive areas around
the airport.

Measure 1 — Noise Barriers Near Runway Ends and at Sites of Ground Operations

This measure involves consideration of noise barriers to reduce noise levels from aircraft
operations on the runways and from ground run-up operations. It also considered the use
of noise barriers to reduce noise levels in the community around PTIA from activities on
aircraft ramp areas. A barrier can provide meaningful reduction of noise if the barrier is
near to the source or near to the receiver and is tall enough to break the line of sight
between the source and the receiver. A barrier may be a wall or berm built to be a noise
barrier. A building may also be used as a barrier. Barriers at airports must be
constructed so that they comply with FAR Part 77, the regulation that restricts the
placement and height of structures near runways. Potential use of barriers or berms was
considered near the northeast ends of runways 23L and 23R, at the FedEXx site and at
other airport locations..

Start of Takeoff on Runways 23R and 23L: Noise generated during the start of takeoff roll
on Runways 23R and 23L will have the potential to affect residences near the northern
ends of the runways. However, FAR Part 77, would limit possible locations and restrict
the height of noise barriers near the end of either runway, possibly preventing a barrier
from breaking the line-of-sight to aircraft on the runway from nearby residences. In
addition, the near end of Runway 23R will be above the immediately surrounding terrain
with the grading dropping away from the runway, further reducing the feasibility of an
effective noise barrier. Finally, noise barriers are least effective at reducing low-
frequency noise, such as that generated by aircraft at start of takeoff, especially if the
barrier only marginally breaks the line of sight to receivers. No further evaluation is
recommended for these locations.
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fly over exactly the same path. Thus, the contours shown here for the 1-40 departure and
the 15 degree departure are examples of paths. Other aircraft may begin the turn earlier
or later than these examples.

An examination of the residential areas within the departure corridors indicates that a turn
to the 1-40 West corridor may not be advisable. However, further study should be given
to a more gentle turn to the right, including possible turns of more than 15 degrees.

During the next phase of this study we will identify the optimum departure corridor or
corridors for runway 23R and identify the procedures required to implement their use.
The procedures will be part of the measure incorporated in the NCP proposed by the
PTAA. The FAA ATCT will be responsible for implementation of the procedures. AS
with the preferential runway use program, personnel of the PTAA would monitor use of
the flight corridors.

Aircraft Altitude in Connection with Departure Corridors. Several committee
members made recommendations about aircraft altitudes during departures or arrivals.
The recommendations were designed to keep arrivals high and assure that departures are
at the highest possible altitude when overflying residential areas. Recommendations by
committee members included proposing that departing aircraft fly in the 1-40 corridor
until reaching 10,000 feet above sea level. As noted during the description of the
population in the eastbound corridor of 1-40, redirecting flights from the existing runway
23 flight corridors to the 1-40 corridor would move the impact of departures from runway
23 (future runway 23L) from one part of the community to another. There would be no
benefit to the overall community in requiring aircraft to fly in this corridor and there
might be increases in the numbers of people exposed to various levels of aircraft.
Aircraft departing from new runway 23R and making a right turn to the westbound 1-40
corridor would not necessarily need to climb to 10,000 feet before turning on course.
They should, however, fly over the least populated area while leaving the airport vicinity.

Later in this document we consider potential benefits of noise abatement departure
procedures (Measure 7) and continuous descent approach procedures (Measure 8) as
methods to reduce the impacts of departures and arrivals.

Measure 5 — Use of Runway 5L/23R for a Portion of Daytime Operations

The pattern of runway use in the EIS assumed that the existing runway (to be called
5R/23L in the future) would continue to be used for essentially all daytime operations.
Furthermore, it assumed minimal use of runway 5L for night departures and minimal use
of runway 23R for night landings. Although, Runway 5L/23R will be available for use
and may be selected by some operators, Runway 5R/23L will be the preferred runway
during the daytime because nearly all aircraft will still use the main terminal and other
facilities that are nearer to runway 5R/23L than to 5L/23R and runway 5R/23L will
continue to be the longest runway at PTIA. We have considered the effects of this
change in runway use because it may occur. It is not a noise abatement measure and we
will not propose it as such.
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Measure 6 — Restrictions on Use of Auxiliary Power Units

Although the noise environment around an airport is dominated by the noise from
takeoffs and landings, noise from taxiing and noise from other on-airport activities may
be noticeable during otherwise quiet periods, particularly at night. Aircraft require
auxiliary power units to start their engines. The units may be on the aircraft or separate
pieces of ground equipment. Both types of units are noise sources. Aircraft may also be
started with electric power, a quiet source. FedEXx plans to use such a system at its new
hub.

In order to reduce the use of noisy auxiliary power units, the PTAA could adopt an
airport operating rule that places limits on the noise produced by auxiliary power units
used at the airport at any current or future facilities that are close enough to residential
areas for such noise to have an impact. The rule might address only the night hours since
it is during these otherwise quiet periods that noise from auxiliary power units is
noticeable. The benefits of such a measure are difficult to assess. Nonetheless, similar
restrictions have been beneficial at other airports. The form of a possible rule will be
reviewed during the next phase of this study and an appropriate measure will be
incorporated in the draft NCP.

Measure 7 — Noise Abatement Departure Profiles

Distant and Close-in Procedures. The amount of noise from aircraft departing from an
airport depends on the amount of power that the engines are producing. The power used
during each stage of a departure is prescribed in the operating procedures that the pilot
follows. In general terms, takeoff power is used initially, followed by cutbacks to one or
more power settings during climb and subsequent cutback to cruise power. Different
amounts of noise are produced by takeoffs when different power schedules are in use
during departure.

Three basic power schedules have been identified during noise abatement studies. The
standard schedule is a “maximum climb” for which the initial cutback is to maximum
continuous climb power at about 1,000 feet above ground level. The other two schedules
are used for Noise Reduction Departure Procedures (NADPS): a “close-in” abatement
schedule and a “distant” schedule. The close-in schedule involves an initial reduction of
power to the minimum power that allows the plane to climb even if an engine fails,
followed by acceleration and retraction of flaps with a return to maximum climb power at
around 3,000 feet above the ground. The distant schedule involves climbing at takeoff
power to about 1,000 feet above ground level followed by acceleration and retraction of
flaps and a cutback to the minimum power that allows the plane to climb even if an
engine fails. Power is increased to maximum climb power after the aircraft reaches about
3,000 feet above ground level. The close-in schedule is designed to reduce noise
exposure close to an airport when densely populated areas are close to the airport. The
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distant schedule is designed to reduce noise exposure when densely populated areas are at
greater distance from an airport. Both procedures produce the greatest reduction for
older, Stage Il, aircraft. They produce less reduction for hush-kitted Stage 11 aircraft and
the least reduction for aircraft originally designed to meet Stage 111 requirements. Except
for a small number of Stage 11 business jets the current fleet at PTIA meets Stage |11
requirements. It is comprised primarily of aircraft originally designed to meet Stage 1lI
with a much smaller number of hush-kitted aircraft.

Although both NADPs reduce noise on the ground for a portion of the departure path,
they increase it for another portion. One reason for this is that with both NADP
procedures an aircraft reaches 3,000 feet above ground level with the power set at
maximum climb power at a point farther from the airport than it would have been with a
maximum climb departure. The distant procedure produces more noise near an airport
because the power remains at takeoff level for longer than it does with either the
maximum climb or close-in procedure.

Figures 8, 9 and 10 show a comparison of the SEL contours for the close-in and distant
departure procedures for three aircraft types: the retrofitted B-727-200 and the A-300 and
the A-310 respectively. The blue contours show SEL values for the close-in procedure
and the black contours show SEL values for the distant procedure.

These contours illustrate that the effects of the NADP procedures are more significant for
older-technology aircraft such as the Boeing 727 than for the new-technology aircraft
such as the Airbus 300 and the Airbus 310. These examples also show that the distant
procedures are most beneficial for the community to the southwest of PTIA. They reduce
the noise in the more distant locations. The close-in procedures reduce noise in the
immediate vicinity of the airport, but increase it beyond 1-40 in these figures. The DNL
contours normally developed by the FAA’s Integrated Noise Model (INM) portray
departures using the distant departure procedure.

An airport proprietor can request that aircraft operators use distant or close-in NADP
procedures. Further consideration should be given to the possible benefits of the NADP
procedures, both for the southwest departures and departures to the northeast.

Measure 8 —Approach Procedures

Instrument Approach to Maintain High Altitude. Aircraft arriving at the airport may
be using visual approaches that result in operation at altitudes lower than instrument
approaches. Visual approaches at lower altitudes will tend to produce higher noise levels
than exist during continuously descending approaches. While it would not be feasible for
the PTAA to mandate use of higher altitudes, it might be appropriate to have a voluntary
measure in the NCP that requests airport users to use instrument approaches and avoid
low-altitude circling when operating at the airport.
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