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Chapter One
Overview

Tampa International Airport (TPA) has a
long and successful history of noise
compatibility planning. Previous efforts
have established aircraft operational
procedures and land use planning policies
which substantially improve the
compatibility of surrounding land uses with
aircraft operations at TPA.

This document was developed in accordance
with Federal Aviation Regulations (FAR)
Part 150, “Airport Noise Compatibility
Planning.”! The Hillsborough County
Aviation Authority (HCAA) completed its
first Part 150 Study for TPA in 1987. In
1997, the HCAA retained a team of
consulting firms to update both the existing
Airport Master Plan (AMP) and the Part 150
noise compatibility plan.

This chapter provides an introduction to
FAR Part 150 (Section 1.1), a summary of
project organization (Section 1.2), and a
summary of airport master planning and
noise compatibility planning goals (Section
1.3).

The Federal Aviation Administration (FAA)
has developed checklists for their use in
review of Noise Exposure Map (NEM) and
Noise ~ Compatibility Program (NCP)
Submittals. A copy of these checklists to be
completed prior to submission of the
complete NEM and NCP are provided in
Appendix A. The checklists include
specific page and section references
indicating the locations where this document
addresses the required items.
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1.1 FAR PART 150

Part 150 sets forth standards for airport
operators to use in documenting noise
exposure in the airport environs and
establishing programs to minimize noise-
related land use incompatibilities. Part 150
prescribes specific standards for:

* measuring noise;

» estimating cumulative noise exposure
using computer models;

* describing noise exposure (including
instantaneous, single event, and
cumulative levels);

e coordinating NCP development with
local land use officials and other
interested parties;

» documenting the analytical process and
development of the compatibility
program;

e submitting documentation to FAA;

* FAA and public review processes; and

» FAA approval or disapproval of the
submission.

A full Part 150 submission to the FAA
consists of two basic elements: a NEM and a
NCP.



1.1.1 NEM

The NEM describes the airport layout and
operation, aircraft-related noise exposure,
land uses in the airport environs, and the
resulting noise/land use compatibility
situation. The NEM must address two time
frames: the year of submission (the “existing
conditions”) and the fifth calendar year
following the year of submission (the
“forecast conditions™). It includes graphic
depiction of existing and future noise
exposure resulting from aircraft operations,
and of land uses in the airport environs. The
NEM documentation must describe the data
collection and analysis undertaken in its
development.

The submission year for this update is 2000,
with existing conditions noise contours for

that year, and 5-year forecast case contours
for 2005.

The FAA requires airports to base the
existing conditions NEM on “current data as
of the date of submission (i.e., the year of
submission)” and the 5-year forecast map on
“forecast aircraft operations at the airport
and on other reasonable planning
assumptions ... for the fifth calendar year
beginning after the year of submission.””
Consistent with Part 150 requirements, this
document labels the existing conditions
contours “2000” and the 5-year forecast
contours “2005.”

FAA’s Part 150 guidelines for Noise
Exposure Map preparation recognize the
difficulty of preparing an existing conditions
map for the year of submission, which is still
underway:

If the maps are based on data generated for
timeframes other than the current year of submission
and the fifth year following the year of submission,
the airport proprietor must verify that the data are

representative  of existing and S5-year forecast
conditions (i.e., airport layout, runway use
percentages, flight tracks, general aircraft mix and
operational data, and non-compatible land uses are
equivalent; total numbers of operations do not vary
over 15% in the aggregate).?

HNTB estimated existing conditions and 5-
year forecast activity based on current
information during the data collection phase
of the study, in 1998. Section 4.3.1
discusses the forecasts prepared for annual
activity in 1998 and 2003. The 2000 and
2005 NEMs are based on the fleet mixes for
those calendar years, since the forecast
changes in activity from 1998 to 2000 and
from 2003 to 2005 were substantially below
the FAA’s 15% threshold:

e The forecast 2-year increase in overall
operations is approximately 3%.

e The forecast 2-year increase in air carrier
Jet operations is approximately 8%.

o The forecast 2-year increase in general

aviation jet operations is approximately
10%.

« The forecast 2-year increase in non-jet
operations is approximately 6%.

Therefore, under FAA guidelines, the NEM
developed based on 1998 data accurately
represents the year of submission (2000) and
the forecast NEM developed base on 2003
data accurately represents the 5-year forecast
(2005) conditions.

The Noise Exposure Maps replace

previously approved maps for 1985 and
1990.

1.1.2 NCP

The NCP is essentially a list of the actions
the airport proprietor, airport users, local



governments, and the FAA propose to
undertake to minimize existing and future
noise/land use incompatibilities. The NCP
documentation must recount the
development of the program, including a
description of all measures considered, the
reasons that individual measures were
accepted or rejected, how measures will be
implemented and funded, and the predicted
effectiveness of individual measures and the
overall program.

Official FAA acceptance of the Part 150
submission and approval of the NCP does
not eliminate requirements for formal
environmental assessment of any proposed
actions pursuant to requirements of the
National Environmental Policy Act (NEPA).
However, acceptance of the submission is a
prerequisite to application for funding of
implementation actions.

1.2 PROJECT ROLES AND
RESPONSIBILITIES

Several groups had major roles in the Part
150 process, including the HCAA, the
consulting team, the Working and Input
Groups, and the FAA.

12.1 HCAA

As the “airport operator,” the HCAA has
responsibility over the entire Part 150
update, including ultimate responsibility for
determining what elements are included in
the NCP when it is submitted to the FAA for
review. The HCAA is also responsible for
pursuing  implementation of adopted
measures.

1.2.2 Consulting Team

The HCAA retained a team of consultants to
conduct the technical work required to fulfill
Part 150 analysis and documentation
requirements.

The Part ‘150 update is one element of a
contract between the HCAA and HNTB
Corporation. HNTB has overall
responsibility for the Part 150 update.
Harris Miller Miller & Hanson, Inc.
(HMMH), a subcontractor to HNTB, has
responsibility for all noise-related technical
elements. HNTB has responsibility for the
land use elements. WilsonMiller, another
HNTB subcontractor, is responsible for
coordinating public consultation efforts.

1.2.3 Working and Input Groups

The HCAA established three working and
input groups to ensure that the project team
had access to the information necessary to
conduct the study, and to ensure that all
interested parties have an opportunity to
provide input. Appropriate exchange of
information is the key element of a

. comprehensive public involvement program.

Following are descriptions of the working
and input groups and their contributions to
the study.

The Technical Working Group (TWG)
included representatives from the aviation
community, including the FAA, The Florida
Department of Transportation (FDOT),
airlines, neighboring airports (MacDill Air
Force Base and St. Petersburg/Clearwater
International), and airport services providers
(rental car, corporate pilot, food service,
concessions, the hotel, FBOs, etc.). In
particular, this group provided important
input and feedback related to airport



operation. The TWG was responsible for
commenting on the adequacy and accuracy
of collected data, simplifying assumptions,
and technical analyses. The TWG also
served as a forum for the varied interest
groups to discuss complex issues and share
their very different perspectives on the
aircraft noise issue. Appendix B provides
members of the TWG.

The Agency Working Group (AWG)
included representatives from State, County,
and local government and planning and
transportation agencies, and local business
organizations. This group provided
important input and feedback related to local
land  use, planning, and business
development issues. Appendix B provides
members of the AWG.

The Community Input Group (CIG) included
representatives from local civic,
neighborhood, and community organizations.
This group provided important input on
specific issues of concemn to residents of
areas surrounding the Airport. Appendix B
provides members of the CIG.

1.2.4 FAA

The FAA has ultimate review authority over
the NCP submitted under Part 150. Their
review encompasses the details of technical
documentation, as well as broader issues of
safety and constitutionality of recommended
noise abatement measures.

FAA involvement includes participation by
staff from three levels in the agency: (1)
local, (2) regional, and (3) national.

e The Airport’s Air Traffic Control
Tower (ATCT) provides significant
input in several areas, including:
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operational data from their files,
judgment regarding safety and
capacity effects of alternative noise
abatement measures, and input on
implementation requirements.

e On a regional level, the FAA’s
Southern Region also has several
roles. The Air Traffic Division staff
will support the ATCT role, with
final review and decision authority
over changes in flight procedures.
When the HCAA submits the Part
150 documentation to the FAA for
review, the Airports Division will
determine whether or not it satisfies
all NEM and NCP requirements, and
will conduct the initial FAA review
of the NCP submission.

e On a national level, the FAA’s
Washington headquarters is
responsible for the final review of
the NEM and NCP documentation
for adequacy in satisfying technical
and legal requirements.

1.3 STUDY GOALS

A number of goals have been identified to
guide the development of updated Master
Plan and FAR Part 150 documents for TPA.
This section outlines these master planning
and noise compatibility goals. While Goals
No. 6 through 8 and 11 most directly relate
to noise compatibility (Part 150 Study), all
of these goals should be considered in
evaluating noise compatibility options.

GOAL NO. 1

Continue to meet and enhance the
existing high level of service provided to
all Airport users.




Objectives:

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

Promote passenger processing that is
convenient for all segments of the
traveling public, reduces
unreasonable delay, is safe, and is a
pleasant experience.

Provide adequate runway capacity
for the estimated demand in terms of
annual and hourly operations.

Provide adequate runway length to
meet existing and forecast needs of
all domestic and international

departures (scheduled and non-
scheduled).
Provide an international arrivals

facility that is well-integrated with
domestic terminal facilities and
adequately sized to encourage airline
development of international routes.

Provide facilities for regional airlines
that maintain and enhance the
airlines’ functions as feeders to
scheduled air carriers and as point-
to-point carriers.

Locate designated regional aircraft
parking spaces together with code-
sharing air carriers.

Facilitate movement of passengers
and baggage so that walking
distances and connection times are
minimized.

Provide opportunities for develop-
ment of services for corporate-type
general aviation (GA) activity that
supports and interacts with air carrier
operations at the Airport.

Provide = other  aviation-related
support facilities needed to support a
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1.10

full range of aviation services, with a
high level of service to the public to
meet the forecasted demand levels.

Consolidate functions within specific
land use areas where possible.

GOAL NO. 2

Provide an airport that is safe and
reliable.

Objectives:

2.1

22

23

24

2.5

Provide navigational, landing aids,
and meteorological facilities which
enhance the safety and reliability of
operations under all  weather
conditions.

To the maximum extent possible,
protect FAA-mandated safety areas,
runway protection zones, and other
clear areas.

Provide  Aircraft Rescue and
Firefighting (ARFF) access roads
and facilities to maintain specified
response times under all weather
conditions.

Ensure that terminal, parking, and
support facilities meet all applicable
security standards.

Ensure parking facilities are
adequately sized and easy to
negotiate. Provide a clear and easily
understood locator system.

GOAL NO. 3

Minimize costs to all users (passengers,
airlines, employees, etc.) of the Airport.



Objectives:

3.1  Minimize airside congestion through
construction of runways and
taxiways when the costs of providing
the additional capacity are less than
the additional operating costs
associated with aircraft delays.

3.2 Minimize congestion and delay by
designing terminal layouts which
achieve unconstrained flows between
the terminal areas and runways.

33  Minimize airspace congestion and
delays for air carrier and GA aircraft
operations through  procedural
changes and/or provision of
additional navigational aids, as long
as they do not unduly impact the
environment.

GOAL NO. 4

Ensure adequate and convenient ground
access to the Airport.

Objectives:

4.1 Continue to provide easy-to-follow
signs to airport roadways and
facilities.

42  Provide adequate lane capacity on
roadways leading to the Airport to
serve existing and future airport
facilities.

4.3  Provide adequate lane capacity on
internal circulation roadways serving
all functional areas (terminal
complex, GA, and cargo).

44  Provide parking facilities that are
conveniently located and easily
accessed.

4.5  Incorporate multi-modal opportuni-
ties into airport development
concepts.

4.6  Maintain close coordination with
FDOT, local Metropolitan Planning
Organizations (MPOs), and other
transportation groups.

GOAL NO. 5

Develop the Airport in a manner that is

flexible and adaptable to changing
conditions.
Objectives:
5.1 Develop airside facilities using

concepts that provide flexibility to
respond to changes in FAA standards
and changes in the type or size of
passenger carrier, cargo carrier, GA,
or military aircraft.

52 Provide the short-term terminal
upgrades needed to accommodate
near-term demand.

5.3  Develop terminal facilities using
concepts that permit ready responses
to expansion or reductions in
operations while maintaining
passenger service and revenue flows.

5.4  Acquire adequate land to meet
contingencies for future demand
while minimizing disruption to the
community and roadway system.

GOAL NO. 6

Minimize, to the extent feasible, the
impact of aircraft noise on neighboring
residents and noise-sensitive land uses
through noise abatement and noise
mitigation.



Objectives:

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

Design and select noise abatement
measures that minimize the number
of people exposed to noise above
Day-Night Noise Level (DNL) 65
decibels (dB).

Ensure that no residential uses are
exposed to aircraft noise above DNL
75 dB. '

In selecting noise abatement actions,
avoid those that would adversely
affect airport capacity or result in
significant delays, under current or
forecast operations.

In selecting noise abatement actions,
avoid imposing restrictions on
airport use that would be
discriminatory or interfere with
interstate commerce.

In selecting noise abatement actions,
avoid those that could erode prudent
margins of safety.

Design and select land use mitigation
measures for noise-sensitive land
uses projected to be exposed to
aircraft noise between 65 and DNL
65 and 75 dB through the S5-year
forecast.

Ensure that mitigation projects are
capable of being fully funded and
implemented.

Maximize, to the extent practical,
any mitigation projects are eligible
for FAA funding assistance through
the noise set-aside of the Airport
Improvement Program.

GOAL NO. 7

Promote the development of compatible
land uses in undeveloped areas in the
Airport vicinity.

Objectives:

7.1

7.2

7.3

7.4

7.5

Promote the land use planning and
development objectives of local
governments in the Airport area to
the extent that they are compatible
with aircraft noise levels.

Promote long-term economic
development in the Airport area
consistent with the land use planning
and development objectives of local
governments.

Develop realistic plans for future
land use, recognizing the
development capacity of the land and
economic feasibility.

Balance the need for compatible land
use in the Airport vicinity regarding
the potential impact to land owners.

Locate airport and access facilities so
that growth of associated uses may
best be controlled through land use
planning and zoning.

GOAL NO. 8

Develop the Airport and its vicinity to
minimize negative environmental impacts.

Objectives:

8.1

Identify the major environmental
issues of concern regarding
regulatory requirements at the
Federal, State, regional, and local
levels.



8.2 Minimize potential environmental
impacts identified in the Airport
Environmental Handbook by
developing a plan to prevent,
minimize, or mitigate impacts.
Provide  special attention to
minimizing residential dislocation,

air and water pollution, and wetland

impacts.

8.3 Provide a facility which minimizes
adverse effects on other
environmental concerns  (water
quality, flora and fauna, etc.).

8.4  Develop an energy-efficient airport
layout providing ease of air and
ground access.

GOAL NO. 9

Develop an airport that supports local
and regional economic goals and plans
while providing the flexibility to
accommodate new opportunities and
shifts in development patterns.

Objectives:

9.1 Achieve a level of service and user
convenience such that the Airport is
a positive factor in regional

economic development decisions.

9.2 Achieve capacities of the airfield and
the terminal area systems so that the
Airport is an attractive location for
major airline maintenance, cargo,
and other aviation-related activities.

9.3 Provide appropriate and achievable
commercial opportunities at and near
the Airport.

9.4  Investigate the opportunity for
collateral commercial development
to increase revenue.

9.5 To assure economic feasibility,
identify an equitable distribution of
user charges, and distribute the
burden of capital investment,
maintenance, and operating costs
while keeping overall costs within
acceptable limits. '

9.6  Identify financial alternatives and
funding  sources available to
implement the recommended plan
for both aviation and non-aviation
projects needed for the Airport.

9.7  Quantify financial resources
available for funding projects
identified in the analysis of
alternatives, and identify the priority
of project implementation for the
recommended plan.

9.8  Establish an efficient airport layout
integrated  with  the  existing
transportation infrastructure which
will encourage continued economic
development and diversification
consistent with local and regional
growth plans.

GOAL NO. 10

Develop an airport that is consistent with
Federal, State, regional, and local plans.

Objectives:

10.1  Develop the Airport as the region’s
primary international air carrier
airport consistent with the national,
State, and metropolitan airport
system plans.



R P

- e

*10.2 Develop the Airport in accordance

with metropolitan and local land use
and transportation plans.

GOAL NO. 11

Build and maintain public confidence and
support. ‘

Objectives:

11.1 Establish and maintain an effective
working relationship between the
project team, Hillsborough County,
the State, local metropolitan
planning organizations, surrounding
communities, the FAA, the aviation
industry, and the private sector.

11.2  Coordinate continually with
established working groups to ensure
local issues are addressed in a timely
and effective manner.

11.3 Encourage and utilize comments
from all sectors of the aviation
community, as well as the general
public, in developing a Master Plan
and NCP for the Airport.

11.4 Identify the implementation
mechanisms for the plan, and
determine implementation responsi-
bilities for both the public and
private sectors.

1.4 EXISTING NCP

The existing NCP contains 12 elements,
including five noise abatement measures
(i.e., measures that affect the size and shape
of the noise contours) and seven land use
measures (measures that address land use
incompatibilities that remained after the
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implementation of the noise abatement
measures).

1.4.1 Aircraft Noise Abatement
Measures

The  original NCP  proposed  the
implementation of five noise abatement
measures. The Authority has implemented
all of these measures, which include the
following:

1. Use southerly traffic flows whenever
possible to reduce noise levels over the
surrounding communities to the north.

2. Encourage operators of turbojet aircraft
to use ATA recommended noise
abatement arrival procedures to reduce
noise levels under approach flight paths.

3. Designate engine run-up areas to limit
run-up noise exposure on the
surrounding communities.

4. Augment vegetation noise barrier along
the western perimeter of the Airport to
increase its noise attenuation qualities.

5. Establish a helipad on the east side of the
Airport to help in separating helicopter
traffic from fixed wing flows and
thereby reduce unnecessary overflight of
areas adjacent to the airport.

Chapter Seven reviews the implementation
of these measures.

1.4.2 Compatible Land Use Measures

The 1987 FAR Part 150 Study
recommended two remedialv land use
measures and five preventive land use



- measures to correct or enhance development
within the vicinity of the Airport.

The recommended remedial land use
measures are summarized below:

1. Acquisition of developed land with
incompatible use for conversion to
compatible land use.

2. Purchase of avigation easement from
property owners in airport noise zones
permitting overflight of aircraft and the
associated noise.

The recommended preventive measures are
summarized below:

1. Zoning for compatible use to promote
compatible land use in airport noise
zones and allow only low density uses in
noise zones.

2. Overlay zoning to require noise
reduction construction techniques for
land uses permitted in noise zones.

3. Purchase of undeveloped land to prevent
non-compatible  land uses  from
developing.

4. Soundproofing of new construction to
achieve recommended EPA interior
noise level standards of 45 dBA.

5. Public information program that would
provide information on aircraft noise
zones and noise impacts.

Chapter Eight provides a more detailed
discussion of the land use measures
contained in the 1987 FAR Part 150 Study.
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Chapter Two
Noise Analysis

FAR Part 150 is based largely on a
description of airport noise exposure using
Day-Night Average Sound Level (DNL)
noise contours. This study also involves the
use of supplemental noise measures where
DNL does not provide an adequate basis for
quantifying a specific situation. To assist
reviewers in interpreting these complex noise
measures, this chapter presents an
introduction to relevant fundamentals of
acoustics and noise terminology (Section
2.1), the effects of noise on human activity
(Section 2.2), and currently accepted
noise-land use compatibility guidelines
(Section 2.3).

2.1 INTRODUCTION TO
ACOUSTICS AND NOISE
TERMINOLOGY

This chapter discusses the following acoustic
metrics:

¢ Decibel, dB

* A-Weighted Decibel, dBA

e Maximum A-Weighted Sound Level,
Lmax

* Sound Exposure Level, SEL

e Equivalent Sound Level, Leq

» Day-Night Average Sound Level,
DNL

2.1.1 The Decibel, dB

All sounds come from a sound source—a
musical instrument, a speaking voice, an
airplane passing overhead. It takes energy to
produce sound. The sound energy produced
by any sound source is transmitted through

the air in sound waves—tiny, quick
oscillations of pressure just above and just
below atmospheric pressure. These
oscillations, or sound pressures, impinge on
the ear, creating the sound we hear.

Our ears are sensitive to a wide range of
sound pressures. The loudest sounds that we
hear without pain have about one million
times more energy than the quietest sounds
we hear. But our ears are incapable of
detecting small differences in these pressures.
Thus, to better match how we hear this sound
energy, we compress the total range of sound
pressures to a more meaningful range by
introducing the concept of sound pressure
level (SPL).

SPL is a measure of the sound pressure of a
given noise source relative to a standard
reference value (typically the quietest sound
that a young person with good hearing can
detect). SPLs are measured in decibels
(abbreviated dB). Decibels are logarithmic
quantities—logarithms of the ratio of the two
pressures, the numerator being the pressure of
the sound source of interest, and the
denominator being the reference pressure (the
quietest sound we can hear).

The logarithmic conversion of sound pressure
to sound pressure level means that the
quietest sound we can hear (the reference
pressure) has a sound pressure level of about
zero decibels, while the loudest sounds we
hear without pain have sound pressure levels
of about 120 dB. Most sounds in our day-to-
day environment have sound pressure levels
from 30 to 100 dB.



Because decibels are logarithmic quantities,
they do not behave like regular numbers
with which we are more familiar. For
example, if two sound sources each produce
100 dB and they are operated together, they
produce only 103 dB—not 200 dB as we
might expect. Four equal sources operating
simultaneously result in a total sound
pressure level of 106 dB. In fact, for every
doubling of the number of equal sources, the
sound pressure level goes up another three
decibels. A tenfold increase in the number
of sources makes the sound pressure level go
up 10 dB. A hundredfold increase makes
the level go up 20 dB, and it takes a
thousand equal sources to increase the level
30 dB!

If one source is much louder than another,
the two sources together will produce the
same sound pressure level (and sound to our
ears) as if the louder source were operating
alone. For example, a 100 dB source plus an
80 dB source produce 100 dB when
operating together.  The louder source
“masks” the quieter one. But if the quieter
source gets louder, it will have an increasing
effect on the total sound pressure level.
When the two sources are equal, as
described above, they produce a level 3
decibels above the sound of either one by
itself.

From these basic concepts, note that one
hundred 80 dB sources will produce a
combined level of 100 dB; if a single 100 dB
source is added, the group will produce a
total sound pressure level of 103 dB.
Clearly, the loudest source has the greatest
effect on the total.

Two useful rules of thumb to remember
when comparing sound pressure levels are:
(1) most of us perceive a 6 to 10 dB increase
in the sound pressure level to be an
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approximate doubling of loudness, and (2)
changes in the sound pressure level of less
than about 3 dB are not readily detectable
outside of a laboratory environment.

2.1.2 A-Weighted Decibel, dBA

Another important characteristic of sound is
its frequency, or “pitch.” This is the rate of
repetition of the sound pressure oscillations
as they reach our ear. Formerly expressed in
cycles per second, frequency is now
expressed in units known as Hertz (Hz).

Most people hear from about 20 Hz to about
10,000 or 15,000 Hz. People respond to
sound most readily when the predominant
frequency is in the range of normal
conversation, around 1,000 to 2,000 Hz.
Acousticians have developed “filters” to
match our ears’ sensitivity and help us judge
the relative loudness of sounds made up of
different frequencies.

The so-called “A” filter does the best job of
matching the sensitivity of our ears to most
environmental noises. Sound pressure levels
measured through this filter are referred to
as A-weighted decibels (dBA). A-weighting
significantly de-emphasizes noise at low and
high frequencies (below about 500 Hz and
above about 10,000 Hz) where we do not
hear as well. The filter has little effect at
intervening frequencies where our hearing is
most efficient. Because this filter generally
matches our ears’ sensitivity, sounds having
higher A-weighted sound levels are usually
judged to be louder than those with lower A-
weighted sound levels, a relationship which
does not always hold true for unweighted
levels. It is for this reason that A-weighted
sound levels are normally used to evaluate
environmental noise.



Other weighting networks include the B, C,
and D filters. They correspond to four
different level ranges of the ear (see Figure
2-1). The rarely used B-weighting
attenuates low frequencies (those less than
500 Hz), but to a lesser degree than A-
weighting. The D-weighting network, also
rarely used, is similar to the B-weighting
network at low frequencies, but includes a
significant amplification of the sound (up to
about 10 dB) in the 2,000 to 8,000 Hz range.

RELATIVE RESPONSE IN DECIBELS

S
o

.50 L L L L " 1 2 1
20 S0 100 200 500 1000 2000 5000 10,000 20.000
FREQUENCY IN HERTZ

Figure 2-1

Frequency Response Characteristics of
Various Weighting Networks

Source: Harris, Cyrit M., editor, Handbook of
Acoustical Measurements and Noise Control, (Chapter
5, “Acoustical Measurement Instruments”; Johnson,
Daniel L.; Marsh, Alan H.; and Harris, Cyril M.); New
York; McGraw-Hill, Inc.; 1991; p. 5.13.

C-weighting is nearly flat throughout the
audible frequency range, hardly de-
emphasizing the low frequency noise. C-
weighted levels are not used as frequently as
A-weighted levels, but they may be
preferable in evaluating sounds whose low-

- frequency components are responsible for

secondary effects such as the shaking of a
building, window rattle, perceptible
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vibrations, or other factors that can cause
annoyance and complaints. Uses include the
evaluation of blasting noise, artillery fire,
and, in some cases, aircraft noise inside
buildings.

Because of the correlation with our hearing,
the A-weighted level has been adopted as
the basic measure of environmental noise by
the U.S. EPA and by nearly every other
agency concerned with community noise
throughout the United States. Figure 2-2
presents typical A-weighted sound levels of
several common environmental sources.

An additional dimension to environmental
noise is that A-weighted levels vary with
time. For example, the sound level increases
as an aircraft approaches, then falls and
blends into the background as the aircraft
recedes into the distance (though even the
background varies as birds chirp or the wind
blows or a vehicle passes by). Figure 2-3
illustrates this concept.

2.1.3 Maximum A-Weighted Noise
Level, Lyayx

The variation in noise level over time often

" makes it convenient to describe a particular

noise “event” by its maximum sound level,
abbreviated as Lpax. In Figure 2-3, it is
approximately 85 dBA.

The maximum level describes only one
dimension of an event; it provides no
information on the cumulative noise
exposure generated by a sound source. In
fact, two events with identical maxima may
produce very different total exposures. One
may be of very short duration, while the
other may continue for an extended period
and be judged much more annoying. The
next measure corrects for this deficiency.



Common Outdoor Sound Common Indoor
Sound Levels Level Sound Levels
dBA
Concorde, Landing 1000 m. From Runway End — 110 — Rock Band

747-100 Takeoff 6500 m. From Start of Takeoff Roll _| 100 - Inside Subway Train (New York)

727-200 6500 m. From Start of Takeoff - 90 Food Blender at 3 ft :
Diesel Truck at 50 ft. )

Garbage Disposal at 3 ft.

Noisy Urban Daytime =1 80 Shouting at 3 ft.

757-200 6500 m. From Start of Takeoff -~ 70 = Vacuum Cleaner at 10 ft.

Commercial Area Nomal Speéch at 3 ft.
Cessna 172 Landing 1000 m. From Runway End —q 60

Large Business Office
Quiet Urban Daytime

=150 Dishwasher Next Room
Quiet Urban Nighttime ~ 40 - Small Theater, Large Conference
(Background)
Quiet Suburban Nighttime - Library
Bedroom at night
Quiet Rural Nighttime Concert Hall (Background)

Broadcast & Recording Studio

Threshold of Hearing

Figure 2-2
Common Environmental Sound Levels, in dBA

Source: Harris, A.S., and Miller, R.L., Airport Noise Seminars, documentation prepared for the Airports Division,
Southern Region, Federal Aviation Administration, November 1977,
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A-LEVEL

90

80 |

70

60 £

0 1 MINUTE

Figure 2-3
Variation in the A-Weighted Sound Level

Over Time
Source: HMMH.

2.1.4 Sound Exposure Level, SEL

The most frequently used measure of noise
exposure for a single aircraft flyover (and
the measure that Part 150 specifies) is the
Sound Exposure Level, or SEL. SEL can be
thought of as an accumulation of the sound
energy over the duration of an event, where
duration is defined as the time, in seconds,
when the A-weighted sound level first
exceeds a threshold level (normally just
above the background or ambient noise) to
the time that the sound level drops back
down below the threshold*. The shaded area
in Figure 2-4 illustrates that portion of the
sound energy included in this dose.

To account for the variety of durations that
occur among different noise events, the dose
is normalized (standardized) to a one-second
duration. This “revised” dose is the SEL; it
is shown as the shaded area in Figure 2-4. It
has exactly the same sound energy as the
actual event, though it is presumed to last for
a much shorter (one-second) period. Note
that because the SEL is normalized to one
second, it will always be larger in magnitude
than the maximum A-weighted level for an
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event which lasts longer than one second. In
fact, for most aircraft overflights, the SEL is
on the order of 7 to 12 dB higher than the
Lmax. The fact that it is a cumulative
measure means that not only do louder
flyovers have higher SELs than quieter ones,
but longer flyovers also have greater SELs
than shorter ones.

This metric provides a comprehensive basis
for modeling a noise event in determining
noise exposure.

2.1.5 [Equivalent Sound Level, L,

Maximum A-weighted levels and SELs are
used to measure the noise associated with
individual events. The remaining metrics in
this section describe longer-term cumulative
noise exposure that often include many
events.

90 L] T L] Ll

NOISE DOSE

80

70

60

1 1SECOND %

Figure 2-4
Sound Exposure Level
Source: HMMH.

The first, the Equivalent Sound Level
(abbreviated L.g,) is a measure of the
exposure resulting from the accumulation of
A-weighted sound levels over a particular
period of interest—for example, an hour, an
8-hour school day, nighttime, or a full



24-hour day. However, because the length
of the period can be different depending on
the time frame of interest, the applicable
period should always be identified or clearly
understood when discussing the metric.
Such durations are often identified through a
subscript, for example Legs) 0or Lege4).

Conceptually, Le; may be thought of as a
constant sound level over the period of
interest that contains as much sound energy as
the actual time-varying sound level with its
normal peaks and valleys. This is illustrated
in Figure 2-5. It is important to recognize,
however, that the two signals (the constant
one and the time-varying one) would sound
very different from each other if compared in
real life. Also, be aware that the “average”
sound level suggested by Leq is not an
arithmetic value, but a logarithmic, or
“energy-averaged” sound level. Thus, loud

events clearly dominate any noise

environment described by the metric.
A-LEVEL

90 T T T

70

6o i

5C
0 1 MINUTE

Figure 2-5
Example of a One-Minute Equivalent

Sound Level
Source: HMMH.

As for its application to airport noise issues,
Leq is often presented for consecutive 1-hour
periods to illustrate how the hourly noise dose
rises and falls throughout a 24-hour period, as
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well as how certain hours are significantly
affected by a few loud aircraft.

2.1.6 DNL

FAR Part 150 requires that a slightly more
complicated measure of noise exposure be
used to describe cumulative noise exposure
during an average annual day: the DNL. The
U.S. EPA identified DNL as the most
appropriate means of evaluating airport noise
based on the following considerations (from
“Information on Levels of Environmental
Noise Requisite to Protect Public Health and
Welfare with an Adequate Margin of Safety,”
US. EPA Report No. 550/9-74-004,
September 1974):

(1) The measure should be applicable to the
evaluation of pervasive long-term noise in
various defined areas and under various
conditions over long periods of time.

(2) The measure should correlate well with
known effects of noise on the
environment, on individuals, and on the
public. -

(3) The measure should be simple, practical,
and accurate. In principal, it should be
useful for- planning as well as for
enforcement or monitoring purposes.

(4) Required measurement equipment, with
standard characteristics, should be
commercially available.

(5) The measure should be closely related to
existing methods currently in use.

(6) The single measure of noise at a given
location should be predictable, within an
acceptable tolerance, from knowledge of
the physical events producing the noise.



(7) The measure should lend itself to small,
simple monitors which can be left
unattended in public areas for long
periods of time.

DNL has been adopted formally by most
Federal agencies dealing with noise exposure,
including the FAA, the Department of
Defense, and the Department of Housing and
Urban Development (HUD). Part 150
requires that DNL be used in describing
cumulative noise exposure and in identifying
aircraft noise-land use compatibility issues.

-In relatively simple terms, DNL is the average

noise level over a 24-hour period, except that
noises occurring at night (defined as 10 p.m.
through 7 a.m.) are artificially increased by 10
dB. This weighting reflects the added
intrusiveness of nighttime noise events
attributable to the fact that community
background noise levels typically decrease
about 10 dB at night. Typical DNL values for
a variety of noise environments are shown in
Figure 2-6 to indicate the range of noise
exposure levels usually encountered.

Lan
DAY-NIGHT
QUALITATIVE SOUND LEVEL OUTDOOR
DESCRIPTIONS DECIBELS LOCATIONS -
—- 100 -
=190 - LOS ANGELES - 3rd Floor Apartment next to
- Freeway
- LOS ANGELES - 3/4 Mile from Touch Down at Major
CITY NOISE ~ 80 |- Airport
(DOWNTOWN MAJOR - LOS ANGELES - Downtown with some Construction
METROPOLIS) - Activity
HARLEM - 2nd Floor Apartment
A VERY NOISY URBAN { - 70 -
. BOSTON - Row Housing on Major Avenue
» NOISY URBAN {
f—f WATTS - 8 Miles from Touch Down at Major Airport
=z NEWPORT - 3.5 Miles from Takeoff at Small Airport
I URBAN e
3 { ﬂ 60 ‘ LOS ANGELES - Old Residential Area
Tl
* SUBURBAN {
< FILLMORE - Small Town CUL-de-SAC
\J SMALL TOWN { =150 |- SAN DIEGO - Wooded Residential
QUIET SUBURBAN
. CALIFORNIA - Tomato Field on Farm
-1 40 Lo
Figure 2-6

Examples of Day-Night Average Sound Levels, DNL

Source: United States Environmental Protection Agency, Information on Levels of Environmental Noise Requisite to Protect

Public Health and Welfare with an Adequate Margin of Safety, March 1974, p. 14.
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DNL can be measured or estimated.
Measurements are practical only for obtaining
DNL values for relatively limited numbers of
points, and, in the absence of a permanently
installed monitoring system, only for relatively
short time periods. Most airport noise studies
are based on computer- generated DNL
estimates, depicted in terms of equal-exposure
noise contours (much as topographic maps
have contours of equal elevation). Part 150
requires that the 65, 70, and 75 dB DNL
contours be modeled and depicted.

2.2 THE EFFECTS OF AIRPORT
NOISE ON PEOPLE

To residents around airports, aircraft noise can
be an annoyance and a nuisance. It can
interfere with conversation and listening to
television, it can disrupt classroom activities in
schools, and it can disrupt sleep. Relating
these effects to specific noise metrics helps in
the understanding of how and why people react
to their environment. This section addresses
the various ways we are affected by airport
noise.

2.2.1 Speech Interference

A primary effect of aircraft noise is its
tendency to drown out or “mask™ speech,
making it difficult to carry on a normal
conversation. The sound level of speech
decreases as the distance between a talker and
listener increases. As the background sound
level increases, it becomes harder to hear
speech. Figure 2-7 presents typical distances
between talker and listener for satisfactory
outdoor conversations in the presence of
different steady A-weighted background noise
levels for three degrees of vocal effort: raised,
normal, and relaxed. As the background level
increases, the talker must raise his/her voice, or
the individuals must get closer together to
continue talking.
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As indicated in the figure, “satisfactory
conversation” does not always require hearing
every word; 95 percent intelligibility is
acceptable for many conversations. Listeners
can infer a few unheard words when they occur
in a familiar context. However, in relaxed
conversation, we have higher expectations of
hearing speech and generally require closer to
100 percent intelligibility. Any combination of
talker-listener distances and background noise
that falls below the bottom line in Figure 2-7
(thus assuring 100 percent intelligibility)
represents an ideal environment for outdoor
speech communication and is considered
necessary for acceptable indoor conversation
as well.

One implication of the relationships in Figure
2-7 is that for typical communication distances
of 3 or 4 feet (1 to 1.5 meters), acceptable
outdoor conversations can be carried on in a
normal voice as long as the background noise
outdoors is less than about 65 dBA. If the
noise exceeds this level, as might occur when
an aircraft passes overhead, intelligibility
would be lost unless vocal effort were
increased or communication distance were
decreased.

Indoors, typical speech communication
distances, comfortable voice levels, and
expectations regarding intelligibility general-ly
require a background level less than about 45
dBA. Therefore, an acceptable background
level of 60 to 65 dBA outdoors does not
guarantee an acceptable background level
indoors. This is because, with windows partly
open, housing construction typically provides
about 15 decibels of sound attenuation
(reduction) from outside to inside. Thus, only
if the outdoor sound level is 60 dBA or less is
there a reasonable chance that the resulting
indoor sound level will afford acceptable
conversation inside. With windows closed,
25 dB of attenuation is typical.
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NO VOICE
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COMMUNICATION
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DISTANCE FROM TALKER TO LISTENER IN FEET

Figure 2-7
Outdoor Speech Intelligibility

Source: U.S. EPA, Information on Levels of Environmental Noise Requisite to Protect Public Health and
Welfare with an Adequate Margin of Safety, March 1974, p. D-5.

It follows, then, that the amount of time per
day that aircraft noise exceeds either 60 or 65
dBA outdoors is indicative of the time during
which speech interference can be expected.
The U.S. EPA has used these same
relationships to identify an outdoor criterion
of DNL 60 as requisite to protect against
speech interference indoors, and a criterion
level 5 decibels less than that to provide for
an additional “margin of safety.”

2.2.2 Sleep Interference

Research on sleep disruption from noise has
led to widely varying observations. In part,
this is because (1) sleep can be disturbed
without causing awakening, (2) the deeper the
sleep the more noise it takes to cause arousal,
(3) the tendency to awaken increases with
age and other factors. The FAA reviewed
literature on sleep disruption in a study of
hospitals. That study® identified a maximum
level of 40 dBA as a conservative threshold



of sleep disturbance. Separately, the EPA
identified 35 dBA Ln as a threshold of
sleep disruption in the presence of steady
noise, with maximum levels of 40 dBA
resulting in a 5 percent probability of
awakening.’ Assuming an interior threshold
level of 40 dBA requisite to maintain sleep
(with windows open) and 15 dB of outside-
to-inside noise reduction, this means that
levels exceeding about 55 dBA outdoors
have the potential to cause arousal.?

Figure 2-8 shows a summary of laboratory
findings on the topic.

2.3 COMMUNITY ANNOYANCE

Social survey data make it clear that
individual reactions to noise vary widely for
a given noise level. Nevertheless, as a
group, people’s aggregate response is
predictable and relates well to measures of
cumulative noise energy such as DNL.
Figure 2-9 shows the most widely recog-
nized relationship between environmental
noise and community annoyance.

Based on data from 18 surveys conducted
worldwide, the curve indicates that at levels
as low as DNL 55, approximately 5 percent
of the people will still be highly annoyed,
with the percentage increasing more rapidly
as exposure increases above DNL 65.°

50
/
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40 M o Field Studies +
o j
g - = FICON 1992 /
% 30 [ === FICAN 1997 ,‘
=
o
T 20
Q
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10

0 ®
0 20 40 60 80 100 120
Indoor sound exposure level (SEL), dB
Figure 2-8

Sleep Interference

Source: Federal Interagency Committee on Aviation Noise (FICAN), * Effects of Aviation Noise on

Awakenings from Sleep”, June 1997, page 6.
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40 -

% HIGHLY ANNOYED

20 -

0
Day - Night Avarage
Sound Level in dB 40 45 50

55

60 | 65| 70 | 75 | 80O | 85 |[100

Calculated USAF 0.41 1 0.831 | 1.66

3.31

6.48 112.29 | 22.1 |36.47 | 53.74|70.16 | 82.64

RRAPaints | sonuLTz | 0576 | 141 | 2.12

4.03

7.52 | 13.59 |23.32 | 37.05 [ 53.25| 68.78 | 81

Figure 2-9 :

Percentage of People Highly Annoyed

Source: Federal Interagency Committee on Noise (FICON), “Federal Agency Review of Selected Airport Noise Analysis

Issues”. August 1992. (from data provided by USAF Armstrong Laboratory). p. 3-6.

Separate work by the EPA has shown that
overall community reaction to a noise
environment is also dependent on DNL.
This relationship is shown in Figure 2-10.
Levels have been normalized to the same set
of exposure conditions to permit valid
comparisons between ambient noise
environments. Data summarized in that
figure suggest that little reaction would be
expected for intrusive noise levels 5 decibels
below the ambient, while widespread
complaints can be expected as intruding
noise exceeds background levels by about 5
decibels. Vigorous action is likely when the
background is exceeded by 20 dB.
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2.4 NOISE/LAND USE
COMPATIBILITY
GUIDELINES

. DNL estimates have two principal uses in a
Part 150 study:

(1) Provide a basis for comparing existing
noise conditions to the effects of noise
abatement procedures and/or forecast
changes in airport activity.

(2) Provide a quantitative basis for identify-
ing potential noise impacts.

Both of these functions require the
application of objective criteria for
evaluating noise impacts. Part 150 provides
the FAA’s recommended guidelines for
noise-land use compatibility evaluation.
Table 2.1 reproduces these guidelines.



Community Reaction

Vigorous community —
action

Several threats of legal
action, or strong appeals
to local officials to stop
noise

Widespread complaints  |—
or single threat ot ,
legal action : /

Sporadic complaints /

Data Normalized to:

Some Prior Exposure
Windows Partially Open
No Pure Tone or Impulses

No reaction, although = s e od e ]
noise is generally * :
noticeable
-10 Ambient +10 +20 +30
Normalized Intruding Noise Level, Ldn
Figure 2-10

Community Reaction as a Function of Outdoor DNL

Source: Wyle Laboratories, Community Noise, Prepared for the U.S. EPA, Office of Noise Abatement and
Control, Washington, D.C. 20406, December 1971, page 63.

These guidelines represent a compilation of

the results of extensive scientific research
into noise-related activity interference and
attitudinal response. However, reviewers of
DNL contours should recognize the highly
subjective nature of response to noise, and
that special circumstances can affect
individuals’ tolerances. For example, a high
non-aircraft background noise level can
reduce the significance of aircraft noise,
such as in areas constantly exposed to
relatively high levels of traffic noise.
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Alternatively, residents of areas with
unusually low background levels may find

relatively low levels of aircraft noise
annoying.
Response may also be affected by

expectation and experience. People may get
used to a level of exposure that guidelines
indicate may be unacceptable, and changes
in exposure may generate response that is far
greater than that which the guidelines might
suggest.




Table 2.1

FAR Part 150 Noise/Land Use Combatibility Guidelines

Yearly Day-Night Average Sound Level, DNL,
in Decibels
(Key and notes on following page)

Land Use <65 83-70 /0-75 75-80° 80-85 =%

Residential Use
Residential other than mobile

homes and transient lodgings Y N(l) N{d) N N
Mobile home park Y N- N N N N
Transient lodgings Y N(1) N(1) NO N
Public Use
Schools Y N(1) N({l) N N N
Hospitals and nursing homes Y 25 30 N N N
Churches, auditoriums, and concert halls Y 25 30 N N N
Governmental services Y Y 25 30 N N
Transportation Y Y Y2) YB3 Y@ Y@®
Parking Y Y Y2 YB3 Y@ N
Commercial Use
Offices, business and professional Y Y 25 30 N N
Wholesale and retail--building materials,

hardware and farm equipment Y Y Y2) YB3 Y@ N
Retail trade--general Y Y 25 30 N N
Utilities Y Y Y2) YB3 Y@ N
Communication Y Y 25 30 N N
Manufacturing and Production
Manufacturing general Y Y Y(2) Y(3) Y4) N
Photographic and optical Y Y 25 30 N N
Agriculture (except livestock) and forestry Y Y®6) Y@ Y® Y(®B) Y8
Livestock farming and breeding Y Y(6) Y(7) N N N
Mining and fishing, resource

production and extraction Y Y Y Y Y Y
Recreational
Outdoor sports arenas and spectator sports Y Y5 Y(B) N N N
Outdoor music shells, amphitheaters Y N N N N N
Nature exhibits and zoos Y Y N N N N
Amusements, parks, resorts and camps Y Y Y N N N
Golf courses, riding stables, and water recreation Y Y 25 30 N N

See following page for Table Key and Notes.
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SLCUM
Y(Yes)
N(No)
NLR

25,30, or 35

Key to Table 2.1

Standard Land Use Coding Manual.

Land use and related structures compatible without restrictions.

Land use and related structures are not compatible and should be prohibited.

Noise Level Reduction (outdoor to indoor) to be achieved through incorporation of noise
attenuation into the design and construction of the structure.

Land use and related structures generally compatible; measures to achieve NLR of 25, 30, or
35 dB must be incorporated into design and construction of structure.

Notes for Table 2.1

The designations contained in this table do not constitute a Federal determination that any use of land covered by the
program is acceptable or unacceptable under Federal, State, or local law. The responsibility for determining the
acceptable and permissible land uses and the relationship between specific properties and specific noise contours
rests with the local authorities.: FAA determinations under Part 150 are not intended to substitute Federally
determined land uses for those determined to be appropriate by local authorities in response to locally determined
needs and values in achieving noise compatible land uses.

(0

@

3

C))

&)

©

)]
®

Where the community determines that residential or school uses must be allowed, measures to achieve
outdoor to indoor Noise Level Reduction (NLR) of at least 25 dB and 30 dB should be incorporated
into building codes and be considered in individual approvals. Normal residential construction can be
expected to provide a NLR of 20 dB, thus, the reduction requirements are often stated as 5, 10, or 15
dB over standard construction and normally assume mechanical ventilation and closed windows year
round. However, the use of NLR criteria will not eliminate outdoor noise problems.

Measures to achieve NLR of 25 dB must be incorporated into the design and construction of portions
of these buildings where the public is received, office areas, noise sensitive areas or where the normal
noise level is low.

Measures to achieve NLR of 30 dB must be incorporated into the design and construction of portions

of these buildings where the public is received, office areas, noise sensitive areas or where the normal
noise level is low,

Measures to achieve NLR of 35 dB must be incorporated into the design and construction of portions
of these buildings where the public is received, office areas, noise sensitive areas or where the normal
noise level is low.

Land use compatible provided special sound reinforcement systems are installed.
Residential buildings require an NLR of 25.
Residential buildings require an NLR of 30.

Residential buildings not permitted.

Source: FAR Part 150.
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The cumulative nature of DNL means that
the same level of noise exposure can be
achieved in an essentially infinite number of
ways. For example, a reduction in a small
number of relatively noisy operations may
be counterbalanced by a much greater
increase in relatively quiet flights, with no
net change in DNL. Residents of the area
may be highly annoyed by the increased
frequency of operations, despite the seeming
maintenance of the noise status quo.

With these cautions in mind, the Part 150
guidelines can be applied to the DNL
contours to identify the potential types,
degrees, and locations of incompatibility.
Measurement of the land areas involved can
provide a quantitative measure of impact
that allows a comparison of at least the gross
effects of existing or forecast operations.

Part 150 guidelines indicate that all uses are
normally compatible with aircraft noise at
exposure levels below DNL 65. This limit
is supported in a formal way by standards
adopted by HUD. The HUD standards
address whether sites are eligible for Federal
funding support. These standards, set forth
in Part 51 of the Code of Federal
Regulations, define areas with DNL
exposure not exceeding 65 dB as acceptable
for funding. Areas exposed to noise levels
between DNL 65 and 75 are “normally
unacceptable,” and  require  special
abatement measures and review. Those at
75 and above are “unacceptable” except
under very limited circumstances.

This study will use the Part 150 Table 2.1
guidelines in identifying potential land use
incompatibilities in the TPA environs.
Chapter Four will provide a more detailed
discussion of the land use compatibility
guidelines recommended for the TPA
environs.
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Chapter Three
Noise Measurements

Part 150 does not require airport operators to
measure noise levels. However, measure-
ments provide important input to an
understanding of the noise environment.
Noise measurements were conducted in the
TPA environs from October 14-21, 1997.

This chapter provides the noise measurement
program (Section 3.1), a summary of weather
during the measure-ment period (Section 3.2),
a description of noise measurement
instrumentation (Section 3.3), DNL results
(Section 3.4), and the site-by-site results
(Section 3.5).

3.1 MEASUREMENT PROGRAM
OBJECTIVES, DESIGN, AND
EXECUTION

The noise measurement program was
conducted with these objectives as guidelines:

¢ To measure cumulative noise exposure
for comparison with noise contours.

 To sample aircraft single event noise
levels at representative community
locations.

» To address specific community concerns
regarding aircraft noise exposure.

To accomplish these objectives noise
measurements were conducted at 17
temporary locations. At 11 of the locations,
the measurements covered at least 24 hours,
providing samples of DNL. Measurements at

the remaining sites focused on single event
levels, with shorter-term measurements of
cumulative exposure.

Consultant staff observed and recorded noise-
producing activity at each measurement
location for several hours during the
measurement period.  The measurement
locations were selected based on input
received at the first Community Input Group
meeting, held on September 9, 1997, taking
into account the following site selection
criteria:

e Complement previous Part 150: Some
of the sites should provide a basis for
comparing noise levels to those measured
in January 1983 during the preparation of
the original Part 150 Noise Exposure
Map.

* Under, or near to, major flight
“corridors”: A majority of the sites
should be near major flight corridors, to
maximize the number of operations
monitored.

* Areas exposed to unusual sources:
Measurements are appropriate away from
major flight corridors, to address special
noise issues.

* Within or near to 65 dB DNL contour:
It is appropriate to focus the
measurements in the areas exposed to the
highest noise levels, including areas
within the noise contour areas which the
FAA considers potentially incompatible
with some land uses.



* Security, low ambient: Equipment
security is a practical matter. Sites should
also be isolated from unusual non-aircraft
levels, such as high levels of traffic noise,
barking dogs, etc. This does not mean
that measurements should be avoided in
neighborhoods near to major roads.
Rather, the measurement site should be
placed in a parcel that is representative of
inner lots that do not directly abut the
major roads.

* Technical purposes: The overall group
of sites must provide representative data
on the broadest possible range of aircraft
operations and geographic areas around
the Airport, to provide the most diverse
and comprehensive information possible
for use in the development of the updated
Noise Exposure Map and Noise
Compatibility Program.

HMMH and HNTB staff spent the daylight
hours conducting observations at the
monitoring locations, to log the noise-
producing aircraft and non-aircraft activity.

Table 3.1 summarizes the measurement
locations, dates, and times at each location.
Overall, approximately 400 hours of
measurements were conducted at 17 locations
(numbered 1-16, with a 7 and 7A, to reflect

the two sites within the Plantation
subdivision).

Figure 3-1 depicts the measurement
locations.

Section 3.2 summarizes weather conditions
during the monitoring session.

Section 3.3 describes the measurement
instrumentation.

Section 3.4 summarizes the DNL
measurement results for all sites where
sufficient hours of measurement were
conducted to calculate that daily value.

Section 3.5 summarizes the site-by-site
measurement results, including the measured
hourly L¢q and the Lya for individual aircraft
noise events.

3.2 WEATHER DURING
MEASUREMENT PERIOD

The weather during the measurement period
was largely clear and mild, with little
overcast, and relatively light winds from the
north.  For approximately 12 hours on
Saturday, October 18, there were periods of
heavy rain.

The National Oceanic and Atmospheric
Administration = (NOAA) operates an
automated weather observation station at
TPA. Figure 3-2 plots the daily average
wind speed and highest sustained wind speed
for October 1997 from that station.

Figure 3-3 plots the daily maximum and
minimum temperatures for October 1997.
The average temperature during the
measurement period was approximately equal
to the annual average of 72 degrees (the long-
term average reported by the National
Climatic Data Center).

3.3 NOISE MEASUREMENT
INSTRUMENTATION

Measurements at Sites 1, 2, 3, 4 (on October
16-17 only), 5,7, 8,9, 10, 11, 13, 14, and 15
were conducted with Larson-Davis Model
870 (LD 870) noise monitors. The LD 870
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Table 3.2

Summary of Day-Night Average Sound Level, DNL, Measurements

Daily DNL (dBA)
Site Address Tue. Wed. Thu. Fri. Sat Sun. Mon. Tue. Average
No. 10/14 10/15 10/16 10/17 10/18 10/19 10/20 10/21 DNL at Site
] 5833 Mariner St., 774 74.1 75.3 72.7 74.9
Beach Park
2 5140 Longfeliow Ave., 59.7 55.9 57.8 57.8
Sunset Park
3 4923 St. Croix Dr., 60.1 57.8 59.0
Culbreath Isles
4 13902 Pepperrell Dr., 61.1 62.3 61.7
Carrollwood
5 4816 Sierra Madre Dr. 68.5 61.8 65.2
6 4610 Westford Cir., No cumulative exposure measurements.
Village West
7 Clubhouse, 63.8 65.2 64.5
Plantation
7A | 10557 Park Crest, No cumulative exposure measurements.
Plantation
8 6719 Twelve Oaks Boulevard 65.0 63.6 64.6 64.4
9 | 4613 D’Azzo Ave,, 60.3 62.6 61.5
Drew Park
10 | 6526 Johns Rd., 59.0 58.7 60.3 59.3
Northwest Park
11 | 5215 West Laurel St. 67.3 69.6 69.3 68.7
12 | North St./Occident Ave. No cumulative exposure measurements.
Intersection
13 | Leeward Dr., No cumulative exposure measurements.
Watermill Village
14 | 3947 Doral Dr., 66.9 66.9
Dana Shores
15 | Cypress Point Park 78.3 72.0 69.4
16 | 3405 Aileen St. No cumulative exposure measurements.

“Source: HMMH.

e “Twin Turbo Props” - Twin engine
propeller driven aircraft with turbine
engines.

* “Twin Piston” - Twin engine propeller
aircraft, with piston engines.

» “Single Piston” - Single engine propeller
driven aircraft, with piston engines.

» “Helicopter” - Helicopter operations.

Discussions of air carrier jets often raise the
issue of their “Part 36” status, a term which
merits introduction at this point. As a means
of controlling noise at the source, the
Federal government sets limits that aircraft
must meet to be “certificated” for operation
in the U.S. These noise limits are set out in
Federal Aviation Regulation Part 36. New
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turbojet aircraft must meet the most
stringent “Stage 3” limits. Older turbojet
aircraft that meet certain minimum noise
standards are “Stage 2.” The oldest, noisiest
category of jets, that do not meet any Part 36
limits, are “Stage 1.”

Another Federal regulation “Part 91”7
prohibits operation in the U.S. of Stage 1
turbojets with maximum certificated gross
takeoff weights over 75,000 pounds; it
requires operators to cease Stage 2
operations by the year 2000, either by
retiring their Stage 2 aircraft or modifying
them to meet Stage 3 limits. Operators may
apply for extensions to that phase out date,
but only for very limited reasons, and only
until 2003. There are no phase-out dates for
Stage 1 or 2 jets under 75,000 pounds
(“corporate jets”). Aircraft of similar size
and configuration with differing Part 36
classifications can produce very different
noise levels, as the single event
measurements for several sites reveal. The
Stage 2 phase out is a very important
abatement action on a national and local
level.

Presentation of Hourly Equivalent Sound
Level (L.g) Data

For those sites at which cumulative exposure
measurements were conducted with the LD
870 monitors, the discussion also includes
figures that graphically present the hourly
Leq results and states the DNL for each
calendar day during which measurements
were performed at the site. For any days
with less than 24 hours of data, the DNL
estimate is based on the proper weighting of
the available day and night hours. The hours
indicated on the figures represent the starting
time of the measurement interval; e.g., hour
“0” starts at midnight and hour “10” starts at
10 am. The figures use a 24-hour clock

(“military time”), where the hour starting at
1 p.m. is “13,” 2 p.m. is hour “14,” through
the hour starting at 11 p.m., which is “23.”

Many of the measurement locations are near
measurement sites from the 1983 Part 150
study. For those sites, the discussions also
compare the current DNL measurements to
measured and modeled DNL results from
that study. A later chapter in this study’s
documentation will compare the measured
DNL to the modeled 2000 base case
exposure. Comparison of measured DNL
from different dates must take into
consideration the fact that operations can
differ substantially because of changes in
airport operating mode (i.e., north or south
flow), variation in weather conditions, non-
aircraft  noise  sources, and other
uncontrollable factors. In addition, the DNL
measurements in the previous study were all
for a single day, whereas the current
measurements had a variety of durations,
mostly longer.

Another important factor to consider in
reviewing the measurements is that most of
the measurement locations are outside of the
65 dB DNL contour interval. In developed
suburban areas, such as around TPA,

" background noise has a major effect on total

noise exposure, particularly where the
aircraft noise exposure is below 65 dB DNL.
Above 75 dB DNL, aircraft noise generally
dominates. However, the specific
microphone siting, local traffic levels, and
unusual noise sources must be considered
for each location.

Comparison of any measurements to the
previous study’s modeled .DNL must take
into consideration the fact that the noise
contours from that study represented
projected activity for the “average annual
day” in 1985 and 1990; that is, for



hypothetical days in which overall airport
operations, runway use, and flight track use
are the same as the total annual activity
divided by 365, and the temperature is equal
to the average annual level. On any given
day of measurements, actual activity will not
match  these hypothetical  conditions.
Because of day-to-day variation in operating
conditions and airport activity, and the
contributions of non-aircraft noise exposure
sources, it would be very unusual for the
modeled DNL to agree very closely with the
result of relatively short-duration
measurements.

- 3.5.1 Site 1: 5833 Mariner Street, Beach

Park

Site 1 is located approximately 7,500 feet due
south of the west parallel, Runway 18R/36L.
Principal aircraft operations affecting noise
levels at the site are Runway 36L arrivals and
Runway 18R departures. The Airport was
operating in the north flow throughout the
measurement period, so arrivals were
measured.

The residents at this site indicated that
turbojet arrivals are generally much louder
than departures. The noise from departing
aircraft is diminished compared to arrivals,
because departures are almost always higher
than arrivals at the site, and because the
existing noise abatement procedures call for
turbojet departures on Runway 18R to
execute turns to the west (to 200°)
immediately upon departure.

The site faces north, toward the Howard
Franklin Bridge (Route 275), which is less
than 500 feet away. During most of the day,
starting as early as 5 or 6 a.m. and running
until as late as midnight, there was a fairly
steady ‘“drone” from the surface traffic.
However, the loudest individual events are

aircraft-related. As shown in Figure 3-4,
measured maximum levels for aircraft ranged
from approximately 62 dB, to as high as
approximately 95 dBA. The loudest single
events from surface traffic (normally from
heavy trucks) ranged from only 60 to 65 dBA.

Measurements at the site included all or a
portion of four days. As shown in Figures 3-
S and 3-6, the DNL values over the four days
ranged from approximately 73 to 77 dB, with
a mathematical average of approximately 75.

The measurement site is very close to
measurement Site 12 in the original Part 150
study. The DNL measured over a single day
at that site in 1983 was 72 dB. The previous
Part 150 study included DNL contours for
1985 and 1990 contours. Site 1 was
approximately under the 75 dB contour line
in both cases.

3.5.2 Site2: 5140 Longfellow Avenue,
Sunset Park

Site 2 is located approximately 16,000 feet
south of the Airport, approximately midway
between the parallel runways. The site faces
northwest onto Tampa Bay. It is directly on
the water.  Principal aircraft operations
affecting noise levels at the site during the
measurements were Runway 36L and 36R
arrivals, since the Airport was operating in
the north flow. The site is also affected by
Runway 18R and 18L departures, although
noise abatement flight paths direct a majority
of the departures away from the site,
particularly turbojets.

Measurements at the site included all or a
portion of 3 days.
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Site 1, 10/14/97
5833 Mariner St., Beach Park
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Site 1, 10/15/97
5833 Mariner St., Beach Park
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Figure 3-5

Leq Measured at Site 1, 5833 Mariner Street, Beach Park, October 14 and 15, 1997

Source: HMMH, October 1997 Measurements
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Site 1, 10/16/97
5833 Mariner St., Beach Park
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Figure 3-6

Leq Measured at Site 1, 5833 Mariner Street, Beach Park, October 16 and 17, 1997
Source: HMMH, October 1997 Measurements
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As shown in Figure 3-7, air carrier jets,
corporate jets, and propeller-driven aircraft
produced similar noise levels. Noise levels
were similar for approaches
runways, consistent with the central location
of the site. The range of single event levels
was approximately 20 dBA lower than at
Site 1, reflecting higher aircraft altitudes at
this greater distance from the Airport and the
fact that most operations were to the right or
left of the site, rather than directly overhead.

As shown in Figures 3-8 and 3-9, hourly
noise levels were substantially lower at the
site than at Site 1, reflecting both the lower
aircraft noise level, and the absence of any
unusual non-aircraft noise source. The
measurement location was behind a
residence on a cul-de-sac, with little traffic
noise, and well shielded from neighboring
residences.

The DNL values over the three days ranged
from approximately 56 to 60 dB, with a

mathematical average of approximately 58
dB.

The measurement site is approximately
4,500 feet north and west of measurement
Site 14 in the original Part 150 study. The
DNL measured over a single day at that site
in 1983 was 55 dB. Site 2 was well outside
the 65 dB DNL in both the 1985 and 1990
contour cases from that study.

3.5.3 Site 3: 4923 St. Croix Drive,
Culbreath Isle

Site 3 is located approximately 12,000 feet
south of the Airport, between the extended
centerlines for the parallel runways, slightly
closer to the east parallel. Principal aircraft
operations affecting noise levels at the site
during the measurements were Runway 36L

to both -

and 36R arrivals, since the Airport was
operating in the north flow. The site is also
affected by Runway 18R and 18L
departures, although noise abatement flight
paths direct a majority of the departures
away from the site, particularly turbojets.

As shown in Figure 3-10, arrivals on the
east parallel (36R) are generally louder than
those on the west parallel (36L), due to the
site’s closer proximity to the 36R approach
course. Even propeller-driven aircraft
approaches to the east runway were louder
than jet approaches to the west runway.

Measurements at the site ran for 24 hours
over two days. As shown in Figure 3-11,

the measured DNL was approximately 60
dB.

Site 3 was well outside 65 dB DNL in both
the 1985 and 1990 contour cases prepared
for the original Part 150 study. No
measurements were conducted near this site
in that study.

3.5.4 Site 4: 13902 Pepperrell Drive,
Carrollwood

 Site 4 is located approximately 31,500 feet

due north of the east parallel, Runway
18L/36R. Two rounds of measurements
were conducted at the site, including a few
hours of measurements using a hand-held
monitor on October 15th, and then
approximately 24 hours of measurements on
October 16th and 17th. The Airport was
operating in the north flow throughout the
measurement period.  Aircraft operations
measured at the site were departures from
Runways 36L and 36R. The site would also
be affected by approaches to Runways 18R
and 18L in south-flow operations.
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Site 2, 10/14/97
5140 Longfellow Ave., Sunset Park
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Site 2, 10/15/97
5140 Longfellow Ave., Sunset Park
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Figure 3-8

Leq Measured at Site 2, 5140 Longfellow Ave., Sunset Park, Oct. 14 and 15, 1997
Source: HMMH, October 1997 Measurements
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Leq Measured at Site 2, 5140 Longfellow Avenue, Sunset Park, October 16, 1997
Source: HMMH, October 1997 Measurements
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Site 3, 10/15/97
4923 St. Croix Dr., Culbreath Isles

50 -

40

Leq (dBA)

30

20

10

Figure 3-11

01 2 3 45 6 7 8 9 11 12 13 14 15 16 17 18 19 20 21 22 23

Hour of Day
DNL: 57.8 dBA

Leq Measured at Site 3, 4923 St. Croix Dr., Culbreath Isle, October 14 and 15, 1997
Source: HMMH, October 1997 Measurements
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As shown in Figure 3-12, air carrier jet
departures were the loudest events on
average, followed by corporate jets and twin
turboprops. Lighter aircraft were not
measured at the site, because the generally
turn away from the runway centerline closer
to the Airport. There was a wide range in jet
noise levels, due to flight track dispersion,
and differences in aircraft performance and
emission levels. The noisiest aircraft were
generally older Stage 2 airline jets that do
not meet the more stringent Stage 3 noise
levels. The Stage 3 airliners emit less noise
and also generally climb faster than the
Stage models. The measured maximum
levels for Stage 3 airliners were generally
seven to eight decibels quieter than
comparably sized Stage 2 models at this site.
Federal regulations require operators to
phase out their Stage 2 aircraft or retrofit
them to met Stage 3 limits by the year 2000.
Therefore, it would not be unusual for most
of the air carrier noise events above 80 dB
shown in Figure 3-12 to be eliminated by
that date.

As shown in Figure 3-13, there is a missing
hour of L data at 8 a.m. on October 17.
There was rain during the night which
appeared to cause a transient signal at the
site that corrupted the data for that hour.

The DNL calculated from the remaining
hours was approximately 62 dB.

This site is very close to measurement Site 4
from the original Part 150 study. The DNL
measured at that site over a single day in
1983 was 64 dB. Both measurement

locations are well outside the 65 dB contours -

for 1985 and 1990 in the original study.
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3.5.5 Site5: 4816 Sierra Madre Drive

Site 5 is located approximately 3,200 feet
due west of the north end of Runway 18R-
36L. Operations on both parallel runways
were measured at the site. As shown in
Figure 3-14, air carrier jet departures were
generally the loudest and most frequently
measured events. It was difficult to reliably
distinguish between operations on the two
runways, because the aircraft were hidden
from view until some distance from the
Airport.

The DNL calculated from measurements on
two consecutive days was approximately 65
dB. The Airport was operating in the north
flow throughout the measurement period.

Site 5 is approximately 2,500 feet northeast
of 8 in the original Part 150. The DNL
measured at that site over a single day in
1983 was 70 dB. That original measurement
location was outside the 1985 and 1990 65
dB DNL contour. As shown in Figures
3-15 and 3-16, the current location falls
within the 65-70 dB contour intervals from
those two cases.

3.5.6 Site 6: 4610 Westford Circle,
Village West

Site 6 is located approximately 3,500 feet
east of the extended centerline for the east
parallel, approximately 28,000 feet north of
the Airport. Five hours of single event noise
measurements were conducted at the site on
October 16th. Aircraft operations measured
at the site were almost exclusively air carrier
jet departures from Runways 36L and 36R.
The site would also be affected by
approaches to Runways 18R and 18L in
south-flow operations.
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Table 3.1

Summary of Noise Monitoring Locations, Dates (1997), and Times

Site Address Approximate Start Approximate End Approx. Hours Primary Noise- Comments
No. Date/Time Date/Time of Monitoring Producing Aircraft
’ Activity During
Measurements
1 5833 Mariner St., Tues., 10/14, 4 p.m. Friday, 10/17, 10 a.m. 66 Runway 36L arrivals Essentially the same location as site 12 in original
Beach Park Part 150.
The resident indicated that the Runway 36L
arrivals are the most annoying normal activity.
2 5140 Longfellow Ave., Tues., 10/14, 5 p.m. Thursday, 10/16, 10 4] 36L arrivals The resident indicated that the Runway 36L
Sunset Park a.m. arrivals are the most annoying normal activity.
3 4923 St. Croix Dr., Tuesday, 10/14, 6 p.m. Wednesday, 10/15, 6 24 36L arrivals
Culbreath Isles p.m.
4 13902 Pepperrell Dr., Two sessions: 1. Wednesday, 10/15, 3:30 - 5 p.m. 26.5 36L/R departures Within several hundred feet of site 4 in original
Carrollwood Village 2. Thursday., 10/16, noon - Friday, " Part 150.
10/17, 1 p.m.
5 4816 Sierra Madre Dr. Two sessions: 1. Thursday. 10:16, 10 a.m. - 5 p.m. 34 36L/R departures Approximately 2,500" northeast of site 8 in original
2. Friday 10/17, 9 a.m. - Sat. Part 150.
10/18, noon
6 4610 Westford Cir., Thursday, 10/16, noon Thursday 10/16, 5 p.m. 5 36L/R departures
Village West
7 Clubhouse, Friday, 10/17, noon Saturday, 10/18, 1 p.m. 257 36L/R departures Development staff requested additional short-term
Plantation measurement of single events on south
7A | 10557 Park Crest, Friday, 10/17, 4:30 p.m. | Friday, 10/17, 6 p.m. i.5 36L/R departures end of development. Site 3 in original Part 150
Plantation was on east side of development.
8 6719 Twelve Oaks Blvd., | Friday, 10/17, 4 p.m. Sunday, 10/19, 4 p.m. 48’ 36L/R departures Approximately 2,500 west of site 5 in original Part
Twelve Oaks 150.
9 4613 D’Azzo Ave., Saturday, 10/18, 1 p.m. Sunday, 10/19, 1 p.m. 24 36L/R departures Approximately 500" north of site 10 in original Part
Drew Park 150.
10 | 6526 Johns Rd., Saturday, 10/18, 8 p.m. Monday, 10/20, 10 a.m. 38 36L/R departures Approximately 2,000 northwest of site 6 in
Northwest Park : original Part 150.
11 5215 West Laurel St. Sunday, 10/19, 4 p.m. Tuesday, 10/21,9 am. 41 36L arrivals Approximately 2,500' northwest of site 16 in
original Part 150.
12 | North St. and Occident Saturday, 10/18, 4 p.m. Saturday, 10/18, 6 p.m. 2 36L/R departures Aﬁproximately 1,500' south of site 7 in original
Ave. Part 150.
13 Leeward Dr., Sunday, 10/19, 4:30 p.m. | Sunday, 10/19, 6 p.m. 1.5 36L/R departures
Watermill Village -
14 | 3947 Doral Dr., Monday 10/20, 11 a.m. Tuesday 10/21, 13 36L/R arrivals and Approximately 1,000' northeast of site 9 in original
Dana Shores midnight departures Part 150.
15 Cypress Point Park - west | Monday, 10/20, noon Tuesday, 10/21, noon 24 36L/R arrivals
end of Cypress. Ave.
16 | 3405 Aileen St. Monday, 10/20, 2:30 Monday, 10/20, 4:30 2 Runway 9/27 operations Approximately 500' south of site 11 in original Part

p:m. p.m.

and 36L/R departures

150.

Source: HMM&H, 1998.
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meets American National Standards Institute
(ANSI) S1.4-1983 standards for a Type I
sound level meter. Measurements at Sites 4
(on October 15), 6, 7A, 12, and 16 were
conducted using a Briiel & Kjaer Model
2221 Type 2 sound level meter. All
measurements, instrumentation and
calibrators meet or exceed accuracy
requirements outlined in FAR Part 150
Appendix A, paragraph A150.5.
Calibrations of the equipment were carried
out in the field before and after each of the
measurements. These calibrations are
traceable to the United States National
Institute of Standards and Technology
(NIST), formerly the National Bureau of
Standards).

The type of monitor used at each site was
based on the measurement objective for that
site. The LD 870s were used at sites where
both single event and cumulative exposure
measurements were desired. The B&K 2221
was used at sites where the objective was to
obtain only representative single event
information, through short-duration
measurements.

The LD 870 units were programmed to
record hourly Ly, daily DNL, and SEL and
Lmax for individual noise events. The B&K
2221 allowed measurement of L. values.
Section 2.1 introduces these metrics. All
measurements  were  A-weighted, as
discussed in Section 2.1.2.

3.4 DAY-NIGHT AVERAGE
SOUND LEVEL RESULTS

Table 3.2 summarizes the DNL
measurement results for the sites at which
both daytime and nighttime measurements
were conducted.

3.5 SITE-BY-SITE RESULTS

This section provides site-by-site
discussions for each monitoring location.
The summaries present the A-weighted
maximum single event level (Lnax) and
hourly equivalent sound level (L) data in
graphical form, and compare measured and
modeled DNL.

Presentation of Maximum A-Weighted
Levels (Lpax) for Individual Aircraft
Noise Events

A project team member observed and logged
aircraft activity for a portion of the
measurement period at each location,
providing a basis for identifying a sample of
single event noise levels, in terms of Ly,
These measurements provide a basis for
comparing the maximum levels produced by
different aircraft types, and for comparing
single event levels among sites.

For each measurement location, there is a
figure that presents Lg. data in a
“thermometer” form. Representative sound
levels from typical community sources are
on the left of the thermometer. The ranges
of Lnax values for observed aircraft
operations are on the right.

The figures group the aircraft data by type of
operation (i.e., arrival, departure, and
overflight) and by major aircraft type
categories. The aircraft type categories
include:

“Air Carrier Jets” Large turbojet
aircraft operated by commercial airlines.

» “Corporate Jets” - Small turbojet aircraft
operated by private owners.
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Lmax Measured at Site 4,
13902 Pepperrell Drive, Carrollwood Figure 3-12

Source: HMMH, October 1997 Measurements
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Site 4, 10/16/97
13902 Pepperrell Dr., Carroliwood
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Figure 3-13

Leq Measured at Site 4, 13902 Pepperrell Dr., Carrollwood, October 16 and 17, 1997
Source: HMMH, October 1997 Measurements
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Source: HMMH, October 1937 Measurements
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Site 5, 10/16/97
4816 Sierra Madre Dr.
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Leq Measured at Site 5, 4816, Sierra Madre Drive, October 16 and 17, 1997
Source: HMMH, October 1997 Measurements
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As at nearby Site 4, the loudest operations
were in Stage 2 models (see Figure 3-17).
While precise aircraft identification was
difficult at this distance, Stage 2 models
appeared to account for most of the aircraft
in the noisiest 10 dB of the measured range.
Once again these noisiest operations will be
eliminated by the Federal Stage 2 phase out,
scheduled for completion in 2000.
No L.; or DNL measurements were
conducted at this site.

3.5.7 Site 7: Clubhouse, Plantation

Site 7 is located approximately 23,000 feet
north of the Airport, approximately 1,000
feet east of the extended centerline of the
east parallel. Measurements at the site
included portions of two days, covering a
total of approximately 27 hours. The
Airport was operating in the north flow
throughout the measurement period. As
shown in Figure 3-18, aircraft operations
measured at the site were almost exclusively
air carrier and corporate jet departures from
Runways 36L and 36R. The site would also
be affected by approaches to Runways 18R
and 18L in south-flow operations.
Propeller-driven aircraft generally turn from
centerline prior to reaching this site.

As shown in Figure 3-19, the DNL values
for the two partial days had a mathematical
average of approximately 64.5 dB.

The measurement site is approximately
2,000 feet northwest of measurement Site 3
in the original Part 150 study. The DNL
measured over a single day at that site in
1983 was 65 dB. The 1985 and 1990 DNL
calculated for that site in the 1983 study
were also approximately 65 dB.
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3.5.8 Site 7A: 10557 Park Crest,
Plantation

Site 7A is located approximately 2,500 feet
southwest of Site 7, approximately directly
under the Runway 18L/36R extended
centerline, approximately 20,000 feet north
of the Airport. This second location in the
Plantation subdivision was visited for a short
measurement duration, at the request of the
development staff, because of its closer
proximity to direct overflight.

Single event measurements were conducted
at the site for approximately 1.5 hours. The
Airport was operating in the north flow
throughout the measurement period.
Aircraft operations measured at the site were
almost exclusively air carrier jet departures
from Runways 36L and 36R. The site
would also be affected by approaches to
Runways 18R and 18L in south-flow
operations.

Review of the single event measurement
results for this site (see Figure 3-20) reveals
that the maximum levels for air carrier jet
departures fell within the range measured for
that aircraft type at the Clubhouse site
(Figure 3-18). This comparison provides an
example of the fact that, at such relatively
large distances from the Airport, shifts in
measurement location can be less important
than variability flight tracks, the specific
aircraft models, power settings, pilot
technique, air-to-ground sound propagation,
and other factors affecting the noise level we
measure and hear.

No L, or DNL measurements were
conducted at this site.
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Clubhouse, Plantation

80
BO e
40
304
20 -
10 -
0 - : - &
01 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23
Hour of Day .
DNL: 63.8 dBA
Site 7, 10/18/97
Clubhouse, Plantation
80
70 -
50-484 - R R R R R R e
<
[es]
T 40-
o
Q
-
30 RS R IR R B R e B B - R R K L R - -
20
1083 T £ B3 B Bl B B SRR B R BB
0 o

01 2 3 4 5 8 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hour of Day

DNL: 65.2 dBA

Figure 3-19
L.q Measured at Site 7, Clubhouse, Plantation, October 17 and 18, 1997
Source: HMMH, October 1997 Measurements
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;,-‘ Lmax Measured at Site 7A,
V 10557 Park Crest, Plantation Figure 3-20
Source: HMMNMH, October 1997 Measurements
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3.59 Site 8: 6719 Twelve Oaks
Boulevard

Site 8 is located approximately 10,000 feet
north of the Airport, approximately 3,000 feet
west of the extended centerline of the west
parallel. Measurements at the site included all
or a portion of three days. The Airport was
operating in the north flow throughout the
measurement period.

Principal aircraft operations affecting noise
levels at the site during the measurement
period were Runway 36R and 36L departures.
During south-flow operations, the site would
also be affected by Runway 18R and 18L
arrivals.

As shown in Figure 3-21, air carrier jets
departures from Runways 36R and 36L were
the most common and loudest events
measured, as would be expected. There was
approximately a 30 dB variation in measured
maximum levels for air carrier jets, due to
differences in flight path, runway used, and
aircraft model.

As shown in Figures 3-22 and 3-23, the DNL
values over the three days ranged from
approximately 63 to 65 dB, with a
mathematical average of approximately 64.

The measurement site is approximately 2,500
feet west of measurement Site 5 in the original
Part 150 study. The DNL measured over a
single day at that site in 1983 was 71 dB. That
measurement location had a calculated noise
exposure of approximately 72 dB for the 1985
and 1990 DNL cases in the original study.

3.5.10 Site 9: 4613 D’Azzo Avenue, Drew
Park

Site 9 is located approximately 1,700 feet due
east of the midpoint of the east parallel, in the
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Drew Park neighborhood. The major
operations affecting the site are arrivals and
departures on both of the parallel runways.

As shown in Figure 3-24, the loudest aircraft
noise events are departures. Interestingly,
single engine propeller aircraft produced
almost exactly the same range of maximum
levels as air carrier jets. The propeller aircraft
turned to the east after takeoff in many cases,
and flew nearly over the site, whereas the jets
flew straight out along the runway centerline. -
The approximate 30 dB variation in air carrier
jet departure noise levels is the result of
difference in aircraft types and runway used.

As shown in Figure 3-25, measurements at the
site included portions of two days, for a total of
approximately 24 hours. The Airport was
operating in the north flow throughout the
measurement period. The average DNL over
the two days was approximately 61 dB.

The measurement site is approximately 500
feet north of measurement Site 10 in the
original Part 150 study. The DNL measured
over a single day at that site in 1983 was 72
dB. The calculated 1985 DNL was
approximately 67 dB. The calculated 1990
DNL was approximately 65 dB.

3.5.11 Site 10: 6526 Johns Road,
Northwest Park

Site 10 is located approximately 4,900 feet
north of the Airport, approximately 3,600 feet
west of the extended centerline of the west
parallel. Measurements at the site included all
or a portion of three days. The Airport was
operating in the north flow throughout the
measurement period.
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Lmax Measured at Site 8,
6719 Twelve Oaks Boulevard

Figure 3-21

Source: HMMH, October 1997 Measurements
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Site 8, 10/17/97
6719 Twelve Oaks Blvd., Twelve Oaks
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Figure 3-22

L¢q Measured at Site 8, 6719 Twelve Oaks Boulevard, October 17 and 18, 1997

Source: HMMH, October 1997 Measurements
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Site 8, 10/19/97
6719 Twelve QOaks Bivd., Twelve Oaks
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Figure 3-23

Leq Measured at Site 8, 6719 Twelve Oaks Boulevard, October 19, 1997
Source: HMMH, October 1997 Measurements
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Lmax Measured at Site 9,
4613 D'Azzo Avenue, Drew Park Figure 3-24
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Source: HMMH, October 1997 Measurements
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Site 9, 10/18/97
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Site 9, 10/19/97
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Figure 3-25

Leq Measured at Site 9, 4613 D’Azzo Ave., Drew Park, October 18 and 19, 1997
Source: HMMH, October 1997 Measurements
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Principal aircraft operations affecting noise
levels at the site during the measurement
period were Runway 36R and 36L departures.
During south-flow operations, the site would
also be affected by Runway 18R and 18L
arrivals.

As shown in Figure 3-26, air carrier jets
departures from Runways 36R and 36L were
the most common and loudest events
measured, as would be expected. There was
over a 30 dB variation in measured maximum
levels for air carrier jets, due to differences in
flight path, runway used, and aircraft model.
Twin turboprops also caused many noise
events at the site, and the maximum levels
produced by those aircraft fell within the range
for air carrier jets. The turboprops produced
these high noise levels because many turned
west toward (or directly over) the site, whereas
the jets continued straight out along the
extended runway centerline.

As shown in Figures 3-27 and 3-28, the DNL
values over the three days ranged from
approximately 59 to 60 dB, with a
mathematical average of approximately 59 dB.

The measurement site is approximately 2,000
feet northwest of measurement Site 6 in the
original Part 150 study. The DNL measured
over a single day at that site in 1983 was 71
dB. That measurement location had a
calculated noise exposure of approximately 71
dB for both the 1985 and 1990 cases in the
original study.

3.5.12 Site 11: 5215 West Laurel Street

Site 11 is located approximately 2,000 feet
south of the Airport, approximately between
the two runways. As shown in Figure 3-29,
principal aircraft operations affecting noise
levels at the site during the measurement
period were Runway 36L and 36R arrivals,
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which passed to either side of the site. The
second most common category of noise events
was start-of-takeoff-roll noise from Runway
36R and 36L departures, proceeding north.
The site would be affected by Runway 18R
and 18L departures during south-flow
operations.

Measurements at the site included all or a
portion of three days. The Airport was
operating in the north flow throughout the
measurement period. As shown in Figures 3-
30 and 3-31, the DNL values over the three
days ranged from approximately 67 to 70 dB,
with a mathematical average of approximately
69 dB.

The measurement site is approximately 2,500
feet northwest of Site 16 in the original Part
150 study. The DNL measured over a single
day at that site in 1983 was 62 dB. The
calculated DNL at that site was below 65 dB
for both the 1985 and 1990 contour cases in
the previous study. However, the current
location was approximately on the 65 dB
contour in the 1985 case, and just inside it for
the 1990 case.

3.5.13 Site 12: North Street/Occident
Avenue Intersection

Site 12 is located approximately 7,000 feet
north of the Airport, approximately 1,500 feet
east of the extended centerline of the east
parallel. Principal aircraft operations affecting
noise levels at the site are arrivals and
departures on both parallels.

Measurements were conducted at this site
using a portable noise monitor for a period of
approximately 2 hours, to obtain a sample of
single event levels, depicted in Figure 3-32.
As would be expected, departures produced
the highest noise levels, with the average levels
higher on the east runway.
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Lmax Measured at Site 10,
6526 Johns Road, Northwest Park Figure 3-26

©

Source: HMMH, October 1997 Measurements

Sound
Some Common Level Measured Maximum
Levels dBA Levels
Rock Band 110
100
1]
4o s
g < 5 5
Gas Lawnmower 5 3 S % 17
at 3 ft 'g é B % %
) c = e Ie))
= S s £ c
Diesel Truck 90 < = = 2 2
at 50 ft
Shouting at 3 ft 80
Auto at 50 ft,
55 mph
70

Normal Speech

at 3 ft pa f

®
® 2
60 M o
(1)
- 11
50 (35) .
Key:
Maximum
E Average
Minimum
(#) number of events
40 D
Runway 36L & 36R Overflights
Departures

TAMPA INTERNATIONAL AIRPORT MASTER PLAN UPDATE AND FA.R. PART 130 STUDY




Site 10, 10/18/97
6526 Johns Rd., Northwest Park

=]
(<]

~
o
e

o N
o [=]
: '

Leq (dBA)
8

30 -
20 -
10 - -e-
0 ] 15
0 1 2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23
Hour of Day
DNL: 59.0 dBA
Site 10, 10/19/97
6526 Johns Rd., Northwest Park
80

Leq (dBA)

0 1 2 3 4 5 86 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hour of Day

DNL: 58.7 dBA

Figure 3-27

L¢q Measured at Site 10, 6526 Johns Road, Northwest Park, October 18 and 19, 1997
Source: HMMH, October 1997 Measurements
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Site 10, 10/20/97
6526 Johns Rd., Northwest Park
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Figure 3-28

Leq Measured at Site 10, 6526 Johns Road, Northwest Park, October 20, 1997
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Source: HMMH, October 1997 Measurements
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Lmax Measured at Site 11,
5215 West Laurel Street, Dana Shores Figure 3-29
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Source: HMMH, October 1997 Measurements
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Site 11, 10/19/97
5215 West Laurel St.
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Figure 3-30

Leq Measured at Site 11, 5215 West Laurel St., Dana Shores, Oct. 19 and 20, 1997
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Source: HMMH, October 1997 Measurements

3-28




- EE B - BN US A aE

Leq (dBA)

Site 11, 10/21/97

5215 West Laurel St.
80

[3
Q

&
o

[2]
(=}

0 1 27374 °576°7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hour of Day

DNL: 69.3 dBA

Figure 3-31

L.q Measured at Site 11, 5215 West Laurel Street, October 21, 1997
Source: HMMH, October 1997 Measurements
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HILLSBOROUGH COUNTY AVIATION AUTHORITY
Lmax Measured at Site 12,
North St. / Occident Avenue Intersection Figure 3-32

Source: HMMH, October 1997 Measurements
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No Leq or DNL measurements were collected
at this site.

3.5.14 Site 13: Leeward Drive, Watermill
Village

Site 13 is located approximately 14,000 feet
north of the Airport, approximately 3,000
feet west of the extended centerline of the
west  parallel. Measurements  were
conducted at this site using the B&K sound
level meter for a period of approximately 1.5
hours, to obtain a sample of single event
levels, depicted in Figure 3-33. The Airport
operated in the north flow during the
measurements. As would be expected, a
majority of the measured operations were air
carrier jet departures on Runways 36R and
36L. Because of the site location, it was not
possible to differentiate between operations
on the east and west runways.

No L., or DNL measurements
collected at this site.

were

3.5.15 Site 14: 3947 Doral Drive, Dana
Shores

Site 14 is located approximately 2,800 fect
due west of the west parallel, approximately
one-third of the distance from the south end
of the Airport. Measurements were
conducted at the site for a portion of a day.

As shown in Figure 3-34, the site is affected
by a diverse range of aircraft activity,
because of its proximity to the airfield.
Principal aircraft operations affecting noise
levels at the site during the measurements
were air carrier jet arrivals on Runway 36L
and departures on Runways 36R and 36L.
Runway 18R and 18L amrivals and
departures would affect the site during
south-flow operation.
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As shown in Figure 3-35, the DNL values
for the partial day allowed calculation of a
DNL value of approximately 67 dB.

The measurement site is approximately
1,000 feet northeast of measurement Site 9
in the original Part 150 study. The DNL
measured over a single day at that site in
1983 was 69 dB, and the calculated 1985
DNL was approximately 67 dB.

3.5.16 Site 15: Cypress Point Park

Site 15 is located approximately 4,000 feet
due south of the west parallel, Runway
18R/36L.

As shown in Figure 3-36, the most common
aircraft noise events measured at the site
were Runway 36L arrivals, particularly by
air carrier jets, which flew directly over the
sitt.  The two Runway 36L departure
measurements are start-of-takeoff roll noise
for jets departing to the north.

As shown in Figure 3-37, measurements at
the site included portions of two days, with a
total measurement duration of approximate-
ly 24 hours. The Airport was operating in
the north flow throughout the measurement
period. The average DNL calculated from
the two days was approximately 69 dB.

3.5.17 Site 16: 3405 Aileen Street

Site 16 is approximately 4,300 feet east of
the east end of Runway 9/27, slightly south
of the Runway 9/27 extended centerline.
Measurements were conducted with a
portable noise monitor at this site for a
period of approximately 2 hours, to obtain a
sample of single event data for light aircraft
operations.
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> | Lmax Measured at Site 13,
V Leeward Drive, Watermill Village Figure 3-33
Source: HMMH, October 1997 Measurements
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-::,’-I‘ Lmax Measured at Site 14,
3947 Doral Drive, Dana Shores Figure 3-34
Source: HMNMH, October 1987 Measurements
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Figure 3-35

Leq Measured at Site 14, 3947 Doral Drive, Dana Shores, October 20, 1997
Source: HMMH, October 1997 Measurements
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"~ a2 Lmax Measured at Site 15,
V Cypress Point Park Figure 3-36
Source: HVMIMH, October 1997 Measurements
Sound
Some Common Level Measured Maximum
Levels dBA Levels
Rock Band 110 " o
2 o 8 & 2
g 3 & g & 3
T (@] = ) o] = 4]
O & c Ie)) 2 =t @)
= o 'z £ ] 'z =
100 <C O = w T = <C
Gas Lawnmower T
at 3 ft
Diesel Truck 90
at 50 ft *
Shouting at 3 ft 80 (g L
Auto at 50 ft,
55 mph
70
Normal Speech
at 3 ft
(6) ®
2
2) 1)
60
[ J
50
Key:
Maximum
} Average
Minimum
#) number of events 40
Runway Runway Runway
36L 36R 36L
Arrivals Arrivals Departures

TAMPA INTERNATIONAL AIRPORT MASTER PLAN UPDATE AND FA.R. PART 150 STUDY




4

Site 15, 10/20/97
Cypress Point Park - West End
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Figure 3-37

L.q at Site 15, Cypress Point Park, October 20 and 21, 1997
Source: HMMH, October 1997 Measurements
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As shown in Figure 3-38, single engine
propeller departures from Runway 9 and
single engine overflights (most likely aircraft
in the traffic pattern) produced the highest
noise levels.  Sideline noise from jet
departures on Runways 36L and 36R
produced noise events just as frequently,
with nearly the same noise levels.

The site is approximately 500 feet south of
Site 11 in the 1983 study. The DNL from a
single day of measurement at the site in
1983 was approximately 59 dB.
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<> Lmax Measured at Site 16,
Nag¥ | 3405 Aileen Street Figure 3-38
Source: HVIMH, October 1997 Measurements
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Chapter Four

Existing and Forecast Noise Exposure

This chapter presents a description of the
existing and future aircraft-related noise
exposure in the TPA environs in the form of
Day-Night Average Sound Level (DNL)
“noise contours.” These contours all assume
the Airport is operating under the provisions
of the existing NCP described in Chapter
One. Noise exposure cases include:

* 2000 existing conditions
¢ 2005 forecast conditions

DNL contours for this study were prepared
using Version 5.1a of the FAA’s Integrated
Noise Model (INM), which was the most
current version of the INM available at the
time the Noise Exposure Map contours were
prepared. The INM requires inputs in the
following areas:

 airport layout;
* number and mix of aircraft operations;

» day-night split of operations (by aircraft
type);

e noise and performance characteristics of
aircraft types;

* runway utilization rates;

 prototypical flight track descriptions; and
« flight track utilization rates.

As discussed in Section 1.1.1, the existing

conditions contours are based on a level of
activity -that is representative of 1998
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activity levels. All other modeling
assumptions, including airport layout, flight
geometry and utilization, and runway use
rates, are representative of conditions as of
the date of submission.

As discussed in Section 1.1.1, HNTB
estimated existing conditions and 5-year
forecast activity based on current
information during the data collection phase
of the study, in 1998. Therefore, the 2000
and 2005 NEMs are based on the estimated
fleet mixes for 1998 and 2003. However,
consistent with FAA guidelines, the data for
those years are representative of conditions
for 2000 and 2005. That is, airport layout,
runway use percentages, flight tracks,
general aircraft mix, and operational data,
and noncompatible land uses are equivalent;
and total numbers of operations do not vary
over 15% in the aggregate.

4.1 AIRPORT AND PHYSICAL

PARAMETERS

Runway orientation has a significant
influence on aircraft operations and the
resulting pattern of noise exposure. Since
climate and terrain can affect aircraft
performance and air traffic control (ATC)
procedures, these factors also play major
roles in aircraft noise exposure. The
location of the Airport within an urban area
directly affects the types of land uses
exposed to aircraft overflights and noise.



This section reviews the major factors
affecting  aircraft flight patterns and
performance at TPA.

4.1.1 Airport Location and Layout

TPA is located approximately five miles
west of downtown Tampa and covers an
area of 3,100 acres (3,300 acres after
acquiring additional land) in Hillsborough
County. The predominant features of the
Airport include two parallel north-south
runways, an east-west crosswind runway,
associated taxiways, the landside/ airside
terminal complex, a cargo area, airline
maintenance area, and a GA area. Figure 4-
1 depicts the location of the Airport in its
regional setting.  The existing Airport
Layout Plan is presented in Figure 4-2. The
runway-taxiway components of the airfield

pavement as they exist in 2000 are
summarized in this section.
Runways - The existing airfield

configuration consists of three runways: two
parallel north-south runways designated as
Runways 18L-36R and 18R-36L, and an
east-west crosswind runway designated as
Runway 9-27.

* Runway 18L-36R is an air carrier
runway. It is 8,300-feet long with an
effective gradient of 0.11 percent.

¢ Runway 18R-36L is an air carrier
runway. It is 11,002-feet long with an
effective gradient of 0.10 percent.

* Runway 9-27 is an air carrier runway. It
is 6,998-feet long with an effective
gradient of 0.17 percent.

Operational System - The Airport’s runway
system is operated with mixed operations

depending on wind and weather conditions
and demand. Because of noise abatement
requirements on Runway 18L-36R, airport
capacity is constrained.

4.1.2 Climate

Weather plays a significant role in the
operational capabilities and  noise
characteristics of aircraft. Temperature is an
important factor in determining aircraft
performance. In addition, prevailing winds
have a major role in determining the pattern
of runway use.

Temperature - Warmer air temperatures
cause lower air densities and result in lower
thrust output and lift. Consequently, aircraft
take longer to become airborne and climb.
At TPA, normal daily mean temperatures
range from 61 degrees Fahrenheit (F) in
December and January to 82 °F in July and
August, with an annual average daily mean
temperature of 72 °F. August is the hottest
month with an average daily mean
maximum temperature of 90 °F. January is
the coldest month with a daily mean
minimum temperature of 50 °F.

Wind Direction - Wind speed and direction
determine runway selection and operational
flow.  Operating with a headwind is
desirable for takeoffs and landings, as
headwind can help to decrease takeoff and
landing distance requirements. The average
annual wind speed in the Tampa area is 6.3
knots. March is the windiest month with
winds averaging about 7.5 knots. Because
the average wind speed is below 10 knots,
the tailwind component is not as frequent a
consideration for runway operations at TPA.
A tailwind component is that portion of the
wind which acts directly on the tail of the
aircraft. A strong tailwind component can
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increase the airplane’s forward speed and
thereby increase the time required to reduce
speed enough to exit the runway. Winds are
most frequent from the north-northeast to
east during the winter months and from the
south-southwest to west in the summer
months. The strongest winds, over 6 knots,
typically originate from these sectors.
Because the prevailing winds are from the
north, the primary runways are typically
aligned in a north-to-south configuration.

Humidity - Humidity alone is not
considered a significant contributing factor
in reducing aircraft performance or
increasing noise levels. It does, however,
affect aircraft engine performance by taking
up space that is normally available for
vaporized fuel.  Typically, as humidity
increases less air enters the engine, causing a
small increase in density altitude. For
reciprocating engines, moist air tends to
retard even fuel burning in the cylinder,
which causes engine power loss. In
reciprocating engine aircraft, the loss in
engine power translates into reduction in
total takeoff and climb performance.
Relative humidity typically affects smaller
training type aircraft. Humidity also has a
minor effect in reducing the density of air,
thus decreasing aircraft lift. The annual
average relative humidity in the Tampa area
is 74 percent. At TPA, humidity influences
aircraft performance.

Visibility - The percent of time visibility is
impaired due to cloud coverage is a major
factor in determining the use of instrument
approach aids. The FAA classifies weather
conditions according to two basic types:
visual meteorological conditions (VMC) and
instrument meteorological conditions (IMC).
VMC conditions are weather conditions
such that an aircraft can maintain safe
separation by visual means. IMC conditions
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prevail when the visibility or ceiling falls
below those minimums prescribed for VMC
conditions. During periods of IMC
conditions, all aircraft must operate under
IFR flight plans, and operating patterns
become the responsibility of ATC. Based on
1984-1993 meteorological data from the
National Climatic Center, VMC conditions
exist 95.1 percent of the time and IMC
conditions 4.9 percent of the time in the
Tampa area. Visual approaches can be
conducted on any runway at TPA when the
cloud ceiling is at least 2,600 feet and the
visibility is at least 5 miles. Weather
conditions permit visual approaches to TPA
approximately 95 percent of the time.

Precipitation - Precipitation influences
flight types by requiring IFR flights for
flights that would normally be VFR.
Additionally, precipitation also influences
the ATC arrival separation time when an
IFR flight plan is required. The normal
annual  precipitation in Tampa is
approximately 44 inches. Precipitation is
highest during the month of August. April is
typically the driest month. The majority of
traffic operations at TPA are IFR flights.
The Tampa Bay area is known for its
thunderstorm season, with on average 88
days of thundershowers per year.
Precipitation may influence operations due
to facility closure, if only for a few hours.
Closure of runways due to weather
conditions could potentially influence noise
levels along approach and departure paths
associated with the redirection of flights to
open runways. The redirection of flights
may increase noise levels along the flight
tracks for the runway(s) in-use.  The
potential change in typical noise levels due
to weather conditions would be temporary
and would not present a significant impact to
average annual noise levels for any specific
points.



4.1.3 Terrain

The terrain surrounding an airport can also
influence aircraft operations and thereby the
areas of potential noise impact. Because the
terrain surrounding TPA is relatively flat due
to its proximity to the ocean, terrain does not
impact operational use of the Airport.

4.2 AIRSPACE AND AIR
TRAFFIC CONTROL

The structure of airspace around an airport
significantly affects the pattern of aircraft
overflights, the types of aircraft which may
operate in specific areas, and the options
available to air traffic controllers in directing
aircraft. Accordingly, airspace structure also
influences the range of potential noise
abatement measures.

4.2.1 Types of Airspace

The FAA Act of 1958 established the FAA
responsible for the control and use of
navigable airspace within the United States.
Airspace is currently classified as either
controlled or uncontrolled.  Controlled
airspace is supported by ground-to-air
communications, navigation aids, and air
traffic services.

The types of controlled airspace in the
Tampa area are:

» Class A airspace, which includes all
airspace between 18,000 feet mean sea
level (MSL) and 60,000 feet MSL;

e Tampa Class B airspace (formerly, the
Terminal Control Area), which includes
all airspace from the Airport’s

established elevation of 27 feet MSL up
to 10,000 feet MSL (9,973 feet above
ground level (AGL)) and consists of four

layers which generally parallel the bay

area, roads, and railroads;

» Sarasota/Bradenton International Airport
(SRQ) Class C airspace (formerly
referred to as the Airport Radar Service
Area) which includes all airspace from
that airport’s established elevation of 28
feet MSL up to 4,000 feet MSL (3,972
feet AGL) and consists of two airspace
layers;

e Class D airspace for airports with air
traffic control towers (ATCTs), which
normally extends from the surface to
2,500 feet above an airport’s established
elevation (but is charted in MSL) and
includes control zones and airport traffic
areas. The Class D airspace surrounding
the airports in the Tampa area are
individually configured; and

e Class E airspace, which includes all
controlled airspace other than Classes A,
B, C, or D. Class E airspace extends
upward from either the surface of a
designated altitude to overlying or
adjacent controlled airspace. Class E
airspace includes transition areas and

control zones for airports without
ATCTs.

Uncontrolled airspace is referred to as Class
G airspace.

Only those areas which pertain to the study
(Classes B, C, and D) are described further.

Class B Airspace

Figure 4-3 shows the Tampa Class B
airspace. Class B airspace is established at
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29 high-density airports in the United States
as a means of regulating air traffic activity in
these areas. It is established on the basis of
a combination of enplaned passengers and
volume of operations.

Class B airspace is designed to regulate the
flow of uncontrolled traffic above, around,
and below the arrival and departure airspace
required for high-performance, passenger-
carrying aircraft at major airports. Class B
airspace is the most restrictive controlled
airspace routinely encountered by npilots
operating under visual flight rules (VFR) in
an uncontrolled environment. The four
layers of the airspace surrounding TPA are
shown in Figure 4-3.

To fly through Class B airspace, an aircraft
must have special radio and navigation
equipment and must obtain an ATC
clearance. To operate within the TPA Class
B airspace, a pilot must have at least a
private pilot’s certificate or be a student pilot
who has met the requirements of Federal
Aviation Regulations (FAR) 61.95, which
requires special ground and flight training
for Class B airspace. Those aircraft within
30 miles of TPA and below 10,000 feet
MSL must be equipped with a Mode C
transponder, which automatically reports the
aircraft’s altitude to ATC radar. No fixed-
wing aircraft are allowed to operate under
these Special VFR conditions; however,
helicopters can operate within TPA Class B
surface area under these rules as long as they
stay at or below 1,600 feet. Helicopters
flying under VFR and intending to depart
TPA’s Class B airspace must have clearance
from TPA Clearance Delivery personnel.

Class C Airspace

Class C airspace surrounds airports that have
an operational ATCT, are serviced by a

radar approach control, and have a certain
number of instrument flight rules (IFR)
operations or passenger enplanements. In
the case of SRQ, Tampa Approach Control
provides approach control services.

There are two layers of Class C Airspace
centered around SRQ. The inner core area is
approximately 10 nautical miles in diameter
and extends from the airport’s elevation to
1,200 feet AGL. The outer area has a
diameter of approximately 18 nautical miles
and extends from 1,200 feet AGL to 4,000
feet AGL. The Class C airspace is active
between 6 a.m. and 12 midnight local time.
When the SRQ tower is not in operation, the
Class C airspace resorts to Class E airspace.

Class D Airspace

The airspace under the jurisdiction of a local
ATCT is called Class D airspace. Class D
airspace provides airspace within which a
tower can control aircraft in the vicinity of
an airport. Its configuration is typically
designed to encompass the published
airspace procedures associated with the
airport. Aircraft operating within this area
are required to  maintain  radio
communication with the control tower.

There are three airports in the vicinity of
TPA that have a control tower and,
therefore, require users to observe Class D
airspace operating rules. These are St
Petersburg-Clearwater International (PIE),
Albert Whitted Municipal, and MacDill Air
Force Base (AFB).” The top elevations of
Class D airspace for PIE and Albert Whitted
Municipal are both 2,500 feet MSL. The top
elevation of Class D airspace for MacDill
AFB is 2,600 feet MSL.

The Class B airspace associated with TPA
encompasses and intersects portions of the



Class D airspace for these three airports.
The PIE tower controls the Class D airspace
in the areas that intersect the Tampa Class B
airspace up to 1,600 feet MSL. The Class D
airspace for PIE is active between 6:30 a.m.
and 10:30 p.m. local time.

The tower at Whitted Municipal also
controls the Class D airspace in the areas
which intersect TPA’s Class B airspace up
to 1,600 feet MSL; however, this is
scheduled to be lowered to 1,500 feet MSL.
The Class D airspace at Whitted Municipal
is active between 7 a.m. and 9 p.m. When
the towers are not operating PIE or Whitted,
the associated Class D airspace becomes
Class E airspace.

The MacDill tower is a 24-hour facility that
controls Class D airspace in the areas that
intersect TPA Class B airspace ‘to an
elevation of 1,200 feet MSL. The MacDill
tower also gives over control of a portion of
its Class D airspace to Tampa Approach
Control.

4.2.2 Air Traffic Control

Air traffic control plays a critical part in

noise compatibility planning. The
development of new flight tracks to provide
noise  abatement benefits must be

coordinated and approved by ATC to insure
that the procedures considered are
.operationally viable. ATC must consider
safety and efficiency when new flight tracks
are being developed. Noise abatement
procedures can and should provide benefits
to the Airport’s surrounding communities
but not at the cost of public safety.

The TPA ATCT is the agency responsible
for controlling aircraft operations within the
TPA terminal area. The TPA ATCT
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controls the airspace in an area extending
approximately 45 nautical miles north, 60
nautical miles south, 45 nautical miles east,
and 35 nautical miles west of TPA, with
varying altitudes of control throughout. The
bulk of this area is centered over the Airport
from the surface up to 12,000 feet MSL.
There are slight differences in the top
elevation in some areas of this controlled
airspace (to the west over water, to the
north, to the northeast, and to the south)
where control is limited to 10,000 feet MSL.

There is one other portion of the area
controlled by the TPA ATCT (an area
approximately 10 nautical miles east of
Lakeland Linder Regional Airport (LAL)
that is surface to 3,000 feet MSL). TPA’s
Class B airspace is a smaller interior portion
of this larger area of control with four
different segmented elevations centered on
the Airport. The boundaries of the Class B
airspace  follow  geographic features,
including water and roads.

The TPA ATCT provides two levels of air
traffic control: tower control for TPA itself,
and terminal radar approach control
(TRACON) for the rest of the terminal area
surrounding TPA.

The TPA ATCT exercises control over
aircraft operations on the ground and in the
airport traffic control area (Class D) at TPA.
Both the TPA ATCT and TRACON
(described below) are headed by an area
manager who uses 11 teams of controllers,
each headed by an area supervisor, to control
operations 24 hours a day.

The Tampa TRACON is the second level of
air traffic control provided by Tampa ATCT.
The TRACON exercises radar traffic control
in the terminal area from a facility located in
the base building for the Airport’s ATCT.

2



Tampa TRACON manages all traffic in the
Class B airspace which is not under tower
control, and handles IFR arrivals and
departures for area airports and other IFR
traffic within its designated airspace.

4.2.3 Neighboring Airports

Figure 4-4 shows the airports in the vicinity
of TPA. There are currently 13 airports
operating within 30 nautical miles of TPA.
Although SRQ is more than 30 miles from
TPA, it is included because of the extent of
airspace interactions. The airports include:

» Albert Whitted Municipal

* Clearwater Airpark

» Hernando County

» Lakeland Linder Regional

e« MacDill AFB

e Peter O. Knight

 Plant City Municipal

* Sarasota/Bradenton International
» St. Petersburg/Clearwater International
* Tampa North Aero Park

» Tampa Bay Executive

* Vandenberg

o Zephyrhills Municipal

Albert Whitted Municipal (SPG), SRQ, PIE,
and MacDill AFB are the only airports
within the TPA terminal area with ATCTs
other than TPA.

4.2.4 Local Air Traffic Control
Procedures

Local ATC procedures are established to

separate  traffic and assign ATC
responsibilities, and to accommodate
approved noise abatement procedures.

These procedures are designed to maintain
the capacity of the local system, simplify
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ATC coordination requirements, and reduce
noise levels over non-compatible land uses.
Different procedures apply to visual and
instrument traffic.

Visual Flight Rules

Aircraft departing TPA under VFR come
under positive control of the TPA ATCT
when in Class B airspace. Aircraft must
comply with local airspace restrictions and
contact the appropriate controlling agency to
enter special use airspace. Aircraft landing
at TPA must contact appropriate TRACON
personnel prior to entering the TPA Class B
airspace. The arrival procedure will vary
depending on the operational flow and
volume of traffic.

IFR Procedures

Aircraft under IFR and coming from or
going to the north are generally under
control of the Jacksonville air route traffic
control center (ARTCC) outside of Tampa
TRACON airspace. ARTCCs control
aircraft operating under IFR  within
controlled airspace in the en route phase of
flight; an individual ARTCC is typically
referred to as a “center.” Aircraft staying
low and going east may go directly into
Orlando TRACON airspace. IFR aircraft
coming from or going to the south are under
control of the Miami ARTCC.

When ARTCC personnel prepare to transfer
arriving turbojet or other high-performance
IFR aircraft to Tampa TRACON control,
they clear aircraft to TPA via a standard
terminal arrival route (STAR). A STAR isa
preplanned IFR ATC arrival procedure
published for pilot use. STARs use a
combination of published VOR radials and
intersections and ATC-assigned vectors,
altitudes, and speeds to route aircraft into the



arrival flow sequence. STARs are generally
utilized by heavier and faster turbojet
aircraft. Other aircraft are brought to the
Airport using Arrival Transition Areas
(ATAs) which are defined in the agreements
between the Tampa ATCT and the two
Centers (Miami and Jacksonville). Aircraft
are typically assigned to one of four
established arrival posts based on the
aircraft’s city of origin. The four STAR
routings are directed to the St. Petersburg
VOR (the closest VOR to TPA).

TPA’s STARs and ATAs are depicted in
Figure 4-5. The four STARSs, designated by
five-letter codes, are briefly described
below.

* BLOND TWO Arrival—for aircraft
arriving from the west. This is an over-
the-water STAR.

e BRDGE FIVE Armival—for aircraft
arriving from the southeast.
» DADES ONE Arrival—for aircraft

arriving from the east and north using
fixes off the MARVI checkpoint and
from the Orlando VOR.

* DARBS ONE Arrival—for
arriving from the northwest.

aircraft

For departing IFR turbojet aircraft, the FAA
issues standard instrument departures
(SIDs). There is one official published SID
available for TPA departures called the
TAMPA THREE Departure. In addition to
this single SID (usually utilized only by
heavier and faster turbojet aircraft), all other
aircraft are vectored toward Departure
Transition Areas (DTAs).

There are eight DTAs associated with TPA
which are defined in the agreements between
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TPA ATCT and Miami and Jacksonville
Centers. For turbojet aircraft, there are two
departure routes to the north into
Jacksonville Center airspace. For turbojet
aircraft departing to the south, there are three
routes into Miami Center airspace. TPA’s
SIDs and DTAs are depicted in Figure 4-6.

Other Procedures

To increase capacity, conserve fuel, and
improve controller workload, certain aircraft
landing on intersecting runways at TPA are
allowed to land simultaneously and hold
short of the intersecting runway. These land
and hold short operations (LAHSOs) are
permitted for certain aircraft and are allowed
only when dry conditions prevail.

Runway 27 has a LAHSO effective length of
4,350 feet; LAHSO operations are
authorized for aircraft within Design Groups
I and II (e.g., most GA aircraft and most
regional turboprops).

Runway 18L has a LAHSO effective length
of 5,650 feet; LAHSO operations are
authorized for Design Groups I, II, and III
aircraft. Group Il aircraft include most

narrow-body air carrier aircraft, such as the
DC-9, MD-80, B-737, and B-727.

Runways 9 and 36R have LAHSO lengths of
2,100 feet and 2,000 feet, respectively. Only
smaller GA aircraft and small commuter
aircraft (e.g., the Swearingen Metro) are
authorized for LAHSO operations on these
runways.

ATC personnel plan to allow LAHSO
during wet conditions; however, HCAA
would need to install in-pavement lighting.

A Media Control Route is available for
operators of fixed- and rotary-wing aircraft
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operated by television and radio stations. To
use this route, aircraft must fly along two
elongated traffic patterns on either side of
TPA’s parallel runways. A crossover point
between the two areas occurs approximately
1,000 feet MSL and approximately 9
nautical miles north of the Runway 18L
threshold.

The 9-27 Bridge is a portion of the TPA
Class B airspace earmarked for aircraft to
transit the area from either an eastbound or
westbound direction. All aircraft other than
turbojets are allowed to utilize this “bridge”
which is parallel to the east-west crosswind
runway (9-27). The altitude limits within
which these aircraft can traverse the area are
2,100 feet and 4,000 feet MSL. While the
bridge is in use, aircraft departing the
parallel runways and making turns must stay
below 1,600 feet MSL to provide adequate
altitude separation.

4.3 NOISE MODELING
METHODOLOGY

The number and type of aircraft are
obviously important aspects of the aircraft
noise environment. Forecasts of aircraft
operations are necessary to estimate future
noise levels and to predict the pattern of
runway and flight track use.

4.3.1 Aviation Forecasts

As part of the 1999 TPA Master Plan, a
complete aviation activity forecast was
completed. The Master Plan review process
required that the forecast be reviewed and
approved by the FAA. These forecasts were
utilized for evaluating airfield capacity and
delay as well as for analysis of
environmentally sensitive impacts such as

noise and air quality. The information that
follows is a summary of the forecast factors
used in the 1999 Master Plan forecasts. For
a detailed discussion of these forecasts see.
Chapter Four, Annual and Derivative
Forecasts, in the 1999 Master Plan.

Socioeconomic Factors

Passenger travel is ultimately determined by
the strength of the economy and the cost of
the service. The ultimate determinants of
passenger travel are the strength of the
economy and the cost of the service. Thus,
any evaluation of this type of activity should
take these factors into account.

The  Tampa-St.  Petersburg-Clearwater
metropolitan statistical area (MSA) includes
Hernando, Hillsborough, Pasco, and Pinellas
Counties.  For development of aircraft
operations forecasts, the area of potential
affect was defined to include the Tampa
MSA, combined with Citrus, Sumter, and
Manatee Counties and the western half of
Polk County.

The numerical growth of the U.S. population
between 1969 and 1995 totaled 61.6 million,
an increase of 30.6 percent. The State of
Florida population over this 26-year period
more than doubled in size. The Tampa
MSA increased at three times the rate of the
U.S., more than doubling in size over the
same period. However, when compared to
the growth patterns of the entire State of
Florida, the Tampa MSA grew at a slightly
slower pace with an average annual increase
of 2.8 percent compared to 3.0 percent for
the State. The Tampa extended area grew
slightly faster than the Tampa MSA,
reflecting the trend for outer suburbs and
satellite cities to grow faster than the core
metropolitan areas.



The Tampa MSA is projected to increase to
over 2.9 million by the end of the forecast
period, an average annual growth rate of 1.2
.percent. The population in the expanded
area is projected to increase to over 3.8
million, an average annual increase of 1.3
percent. These growth rates are slightly
lower than those projected for Florida over
the same period (1.4 percent) but still much
higher than the growth rate projected for the
U.S. (0.9 percent).

Changes in employment numbers and the
rate of change for the subject 25-year period
would normally parallel those of the
population. However, over the past 25
years, the overall rate of growth was
significantly greater for employment than for
population.  For example, the overall
population increase for the Tampa MSA was
102 percent but the employment increase
was 163 percent. This increase in the
employment-to-population  ratio  corre-
sponds, in part, to the previously cited
trends, such as the changing composition in
the labor force, the maturing of the “Baby
Boomer” generation, and the gradual decline
in average family size during the past 25
years. Most of the employment growth
occurred in the 1970s and 1980s. The early
1990s saw a leveling off of employment
which was directly attributable to the
recession.

Both the Tampa and U.S. economies have
experienced a significant transition over the
past quarter of a century. The most rapidly
growing sector has been the service sector,
including personal services, business
services, the amusement industry, legal
services, and health services. There is no
accurate information on the extent of this
growth because the rapidly growing
temporary employment sector, which is
classified as a service industry, actually
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provides employment in all sectors. The
most significant declines have been in the
farm and manufacturing sectors, paralleling
the experience in the U.S.

Both the BEA and UF forecasts project
employment to continue to grow through the
forecast period, but lower rates are projected
in the later years as an increasing number of
people enter retirement age.'” The BEA
projects employment in the Tampa MSA to
increase by 1.8 percent annually through
2020, while the UF projects employment to
grow by 1.6 percent annually through 2010.
The Expert Panel noted that the Tampa Bay
area has a lower labor cost compared to the
U.S. average, making it attractive to
business and industry. This supports the
BEA and UF projections that Tampa area
employment will continue to exceed national
averages.

As with population, a combined UF/BEA
forecast of employment was developed for
this study. The projected average annual
growth rates are 1.4 percent for the Tampa
MSA and TPA catchment areas, 1.6 percent
for Florida, and 0.9 percent for the United
States. Future employment is projected to
continue to grow faster than population,
though the difference is not expected to be
as great as in the past. After 2010, the rate
of increase in employment begins to parallel
that of population as an increasing number
of people enter retirement age.

Historical data from 1969 to 1995 indicates
that the growth in both population and
employment within the Tampa portion of the
State of Florida has remained fairly constant.
Conversely, the historic income data for
Tampa as a portion of the U.S. income
shows a steady increase, ranging from 0.50
percent in 1969 to 0.81 percent in 1995.
During that time, income in Tampa grew at a



4.9 percent annual rate, compared to 5.0
percent for Florida and 3.0 percent in the
United States over the same period.

Per capita income is a more reliable means -

of depicting changes in relative welfare per
individual over time since it adjusts for
population change. The combined UF/BEA
forecasts show an average annual increase of

1.2 percent for the Tampa MSA and -

catchment area, 1.1 percent for Florida, and
0.8 percent for the United States.

Airline Industry Factors

Socioeconomic factors are an important
determinant of passenger demand; however,
the future structure of the aviation industry
also plays a major role in shaping the level
of passenger, cargo, and GA activity. The
1999 Master Plan forecast was developed
considering the effect of yield (gross
revenue per passenger mile) and the changes
in the aviation industry that affect yield.
Average aircraft size and load factor,
developments in the regional carrier
industry, and air cargo and GA trends were
also considered in development of the
forecast. Other aviation factors considered
while developing the forecast included the
decline in business travel as a percentage of
U.S. air travel due to the use of
teleconferencing, the introduction of new
markets (i.e., leisure), and the potential for
TPA to become a “focus city” for a low cost
carrier.

Existing and Forecast Fleet Mix

Tables 4.1 and 4.2 show the fleet mix
utilized for producing the noise contours by
means of the INM Version 5.1. The Master
Plan forecast was interpolated to determine
operations for the years analyzed within this
study.
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The INM database contains standard noise,
arrival and  departure  profiles, and
performance data for over 100 different
fixed-wing aircraft types, most of which are
civilian aircraft. The program automatically
accesses the applicable noise and
performance data for departure and approach
operations by those aircraft. The data must
be manually entered into the model for
aircraft not included in the database, such as
helicopters, new aircraft, or modified
aircraft, or for non-standard operations such
as training patterns.

The majority of helicopter operations at TPA
are conducted by Bell 206-type helicopters.
All helicopter operations were modeled as
the Bell 206, using noise data from the 1982
FAA document, Helicopter Noise Exposure
Curves for Use in Environmental Impact
Assessment' ' and flight profile data from the
FAA’s Helicopter Noise Model (HNM)
database. The FAA has previously approved
this method for Part 150 noise contour
development.

The 2000 and 2005 projected aircraft fleet
mixes include DC-9 and 737 aircraft types
with retrofitted or hushkitted engines to
meet Stage 3 noise emission standards.
Operations by these aircraft were modeled
according to FAA guidelines, using noise
data adapted from the retrofitted 727 aircraft
data which are included in the INM database
in conjunction with the standard DC-9 and
737 aircraft performance data.

All other modeled aircraft operations in this
study used standard INM database noise and
performance data. For aircraft types not
specifically included in the database,
substitutions were made according to the
FAA’s pre-approved substitution list.



Modeled Average Daily Aircraft Operations - 2000

Table 4.1

: Daily Departures Daily Arrivals
Aircraft Category INM Aircraft Type Day Night Day Night
Air Carrier Jet 737600 .89 0.12 0.86 0.14
737HK 10.42 0.65 10.61 0.46
A319 1.34 0.08 1.30 0.12
DC9HK 4.56 0.42 4.26 0.72
727EM1 0.80 0.26 1.01 0.05
727EM2 9.75 0.17 8.73 1.19
727Q15 10.59 0.04 8.93 1.69
727Q7 1.42 0.06 0.46 0.02
737300 27.14 1.07 25.96 2.24
737400 12.74 0.44 10.92 2.28
737500 5.76 0.24 6.00 0.00
737D17 12,11 0.70 12.47 0.34
747400 0.06 0.00 0.06 0.00
757PW 16.85 2.85 11.89 7.81
767300 2.77 0.06 2.83 0.00
767JT9 3.61 0.06 3.59 0.07
A300 0.80 0.00 0.04 0.76
A310 0.09 0.02 0.09 0.01
A320 7.92 0.09 6.46 1.54
DC1010 0.61 0.41 1.02 0.00
DC870 0.12 0.39 0.50 0.00
DC8QN 0.03 0.07 0.01 0.09
DC950 1.11 0.14 1.23 0.02
DC9Q9 233 0.21 2.30 0.23
F10062 1.53 1.37 2.12 0.78
L1011 3.70 0.73 3.68 0.75
MD11PW 0.17 . 0.03 0.18 0.02
MD3§1 19.85 1.90 20.07 1.68
MD9025 0.47 0.03 0.43 0.08
Subtotal 158.50 12.59 148.00 23.10
Corporate Jet CIT3 6.14 0.61 6.28 0.47
CL601 2.15 0.04 2.15 0.05
CNAS500 9.28 0.92 9.49 0.71
GIIB 0.18 0.02 0.18 0.02
LEAR25 4.10 0.41 4.19 0.32
LEAR35 6.61 1.14 6.49 1.26
Subtotal 24.47 3.13 28.77 2.84
Turboprop CNA441 10.21 0.77 10.43 0.55
DHCé 37.99 0.00 37.15 0.84
DHC7 0.97 0.00 0.97 0.00
DHCS8 51.61 0.00 50.49 1.12
SD330 5.37 0.47 5.84 0.00
SF340 11.56 1.88 12.34 1.10
Subtotal 117.71 3.12 117.23 3.60
Piston BECS8P 6.25 1.73 5.49 2.49
COMSEP 11.30 8.86 6.92 13.24
Subtotal 17.55 10.58 12.41 15.73
Helicopter B206L 2.42 0.02 2.43 0.01
TOTAL 308.83 45.28 324.67 29.45
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Modeled Average Daily Aircraft Operations - 2005

Table 4.2

. Daily Departures Daily Arrivals

Aircraft Category INM Aircraft Type Day Night Day Night
Air Carrier Jet 737600 3.03 0.42 3.01 0.49
737HK 14.11 0.84 14.32 0.63
Al9 14.27 0.59 7.35 0.75
DCSHK 3.85 0.35 3.66 0.54
727EMI 1.19 0.51 1.45 0.26
727EM2 9.87 0.31 8.82 1.36
737300 36.66 1.40 35.04 3.02
737400 21.29 1.16 19.38 3.08
737500 7.28 0.32 7.60 0.00
747400 0.12 0.00 0.12 0.00
757PW 23.42 3.82 17.90 9.28
767300 7.74 0.32 7.92 0.13
767JT9 5.39 0.19 5.29 0.29
A300 1.07 0.00 0.05 1.02
A310 0.30 0.05 0.26 0.09
A320 20.13 0.33 16.64 3.83
BAE146 1.28 0.02 1.27 0.03
DC1010 0.65 0.45 1.10 0.00
DC3870 0.05 0.15 0.20 0.00
DC950 0.18 0.02 0.18 0.02
F10062 2.39 1.40 295 0.86
L1011 2.11 0.4 2.08 0.43
MD11PW 0.85 0.22 0.89 0.18
MD81 18.49 1.55 18.30 1.70
MD9025 1.80 0.09 1.62 0.28
Subtotal 190.83 14.91 177.40 28.25
Corporate Jet EMBI135 0.98 0.02 0.97 0.03
EMBI145 0.98 0.02 0.97 0.03
CIT3 6.73 0.67 6.88 0.52
CL601 4.45 0.08 4.42 0.11
CNAS00 10.10 1.00 10.32 0.78
GIIB 0.18 0.02 0.18 0.02
LEAR2S 4.50 0.45 4.60 .0.35
LEAR3S 7.20 1.20 7.10 1.30
Subtotal 35.13 3.46 35.45 3.13
Turboprop AYRES 2.13 2.37 0.96 3.54
CNA441 10.42 0.78 10.64 0.56
DHCé6 34.20 0.00 3345 0.75
DHC7 1.30 0.00 1.30 0.00
DHCS 66.28 0.00 64.84 1.44
SD330 7.45 0.65 8.10 0.00
SF340 13.10 2.05 ~ 13.88 1.27
Subtotal 134.88 5.85 133.17 7.56
Piston BECS8P 6.37 1.73 5.61 249
COMSEP 10.51 8.19 6.50 12.20
Subtotal 16.88 9.92 12.11 14.69
Helicopter B206L 2.48 0.03 249 0.01
TOTAL 360.62 53.64 380.11 34.16
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Aircraft Substitutions

The INM database generally does not
include the exact models of every aircraft
type that must be modeled at an airport. To
address this situation, the FAA policy is that
the contour preparer presents a request
identifying the aircraft types to be modeled,

and the agency provides appropriate
guidance. For the contours in this study,
HMMH requested and received FAA

guidance as shown in Table 4.3.

Appendix C provides a copy of the FAA
response.

4.3.2 Runway Utilization

Part 150 specifies that the base case and 5-
year forecast case Noise Exposure Map
(NEM) present DNL contours resulting from
operations on the “average annual day”; i.e.,
total annual operations divided by 365.
Operations must be allocated among the six
runway ends at TPA in the same proportions
as the overall yearly distribution. The
runway use must take into account effects of

wind, weather, runway instrumentation,
traffic conditions, aircraft performance
(runway length), and other operational
requirements.  Because of the 10 dB
weighting added to nighttime activity, DNL
requires separate runway use rates for day
and night operations.

Wind speed and direction are critical
considerations  because safe  aircraft
operation places limits on permissible
crosswind and tailwind components. The
specific limits differ among aircraft types.
In general, above approximately 10 knots,
aircraft must take off and land into the wind.
The TPA runway configuration lends itself
to two principal flows: north (operation on
Runways 36R and L) and south (18R and L).
The crosswind component from the east or
west is rarely high enough to require that
larger aircraft use Runway 9 (east flow) or
27 (west flow). Lighter aircraft (particularly
single and twin-engine propeller types) use
this runway more frequently because of their
lower crosswind limits, and also for capacity
reasons to reduce demand on the north-south
parallels.

Table 4.3

FAA Recommended Aircraft Substitution

HMMH Request for Substitution

FAA Recommended Substitution

Thrust per
Maximum Thrust per INM Maximum Engine
Aircraft Takeoff | Engine (1,000s | Aircraft | Aircraft Takeoff (1,000s of
Type Engine Weight of Ibs.) Number Type Engine Weight 1bs.)
B737-600 | CFMS56-7B 143.5 22 36 737B2 | CFMS56- 139 20 1
3B-2
B767-400 | PW4000/CF 450 N/A 87 767300 PW4060 407 60
M6-80
A-319 CFMS56-5A4 150 23 97 A320 CFMS56- 162 25 1
IAE-V2522 SA-1
Ayres Allison 19 2,400 h.p. 68 SD330 PT6A- 22.9 1,245 h.p.
Loadmaster CTP-800 45AR
EMB 145 AE3007A 7 43 61 CL60! CF34-3A 9.2 43
EMB 135 N/A N/A N/A 58 CL600 ALF502L 7.5 36

Source: HMMH analysis and coordination with FAA.
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As Section 1.4.1 discusses, the FAA-
approved elements .of the NCP from the
original Part 150 study included a measure
calling for the Airport to “use southerly
traffic flows whenever possible.” The FAA
ATCT at TPA implements the Airport’s
preferential runway program, through the
Tampa Air Traffic Control Tower Letter to
Airmen 98-05, that applies to all turbojet
operations.. Appendix D presents a copy of
that Letter to Airmen.

The ATCT Letter establishes the following
runway use priorities:

» Daytime (6 a.m. to midnight)

1. South operation: arrive 18L/R, depart
18R .

2. South operation: arrive 18L/R, depart
18L

3. North operation: depart 36L/R, arrive
36L

4. North operation: depart 36L/R, arrive
36R

5. East/west operation: arrive/depart 9
or 27

* Nighttime (midnight to 6 a.m.)

“When traffic, wind weather, and field
conditions permit, and no delays to arrivals
or departures will result, Tower will use
Runway 18R for turbojet departures and
Runway 36L for turbojet arrivals. If
conditions do not permit, then runways will
be assigned [in the daytime order of

priority].”

The Letter includes additional terms related
to “operational safety criteria” and the
implementation of the procedures. The
Letter also includes sections related to flight
tracks, as discussed in Section 4.3.3. The
NCP phase of this study will consider all
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clements of the Letter, including
implementation criteria and procedures.

Development of Runway Use Rates for
Modeling

Runway use rates were developed using a
two-step process, as described below.

Step 1. Develop overall north/south/east/
west split of air carrier runway utilization.

Air carrier jets are the most important
contributors to the overall airport noise
exposure. The preceding runway use
priorities were applied to long-term historic
“wind rose” data to develop the overall split
of traffic flow for these aircraft. FAA
ATCT staff provided further clarification of
their application of those priorities:

» Parallel runways used in south flow
(I18L-R) during calm winds (up to 3
knots).

* Parallel] runways (18L-R and 36L-R)
used up to a 15-knot crosswind.

e Crosswind runway (9-27) used when
crosswind on parallels exceeds 15 knots.

e Most common air carrier use of
crosswind runway is for arrivals on 27.

e Other air carrier use of crosswind
runway is too rare to consider.

Application of these runway assignment
criteria to historic wind data indicated that
Runway 9-27 would only be required on the
order of one percent of the time. It also
suggested an overall south-flow (Runway
18) use on the order of 67 percent to 68
percent of the time. These results were
consistent with verbal estimates of runway



use from Authority and FAA staff, and also
with the 65 percent use of Runway 18 that
the original Part 150 study estimated for the
preferential runway.

Table 4.4 presents the results of this overall
flow analysis:

Table 4.4
North-South Traffic Flow
Estimated TPA Air Carrier Runway Flows

Assuming Use of 18R-36L Up to 15-Knot
Crosswind and Use of 18L When Winds Below

Three Knots
Runway Percentage Use
End Departures Arrivals
18R 67 67
36L 33 33
9 Trace Trace
27 Trace Trace
Note: The term “trace” for air carrier use of

Runway 9-27 is used in this table to recognize that
large airline type jets do occasionally use the
crosswind runway. However, that use is below one
percent and would not have a significant effect on
the contours; in fact, the number of affected
operations would likely be below the noise model’s
threshold for inclusion in the calculations.

Source: HMMH, 1997.

Step 2. Distribute air carrier jet operations
between parallels and develop detailed
utilization rates for other aircraft groups.

The FAA provided a large sample of flight
track (radar) data from the TPA Automated
Radar Terminal Service (ARTS) system.
The sample includes data from the following
dates and times (a total of slightly over 18

days) and approximately 15,000 flight
tracks:

e March 15, 1997, 2:07 p.m. - March 18,
1997, 2:37 p.m.

e October 8, 1997, 6:15 p.m. - October 23,

1997, 11:21 p.m."?

The ARTS data provide detail on the
distribution of operations among the
runways (such as the split of operations on
the parallels) in north and south flow.
Tables 4.5 and 4.6 present the results of that
analysis for major aircraft type categories
(defined by common runway and flight track
use characteristics) including:

* Air carrier jets, including military
equivalents

e Twin turboprop aircraft

 Corporate jets, including military
equivalents .

» Piston propeller aircraft

Combining the north and south detail from
Tables 4.5 and 4.6 with the wind rose
analysis from Table 4.4 provided the
“annualized” runway use rates presented in
Table 4.7.

4.3.3 Flight Track Geometry and Usage

The flight track geometry and use rates for
each major category of aircraft operating at
TPA were developed from the ARTS data
samples. For each aircraft category, a set of
prototypical arrival and departure flight
paths on each runway end were prepared,
and traffic counts were used to develop
flight track utilization rates, including the
split of use between the parallel runways.



Table 4.5
Modeled Runway Use
North Fiow
Departures Arrivals
Aircraft Category Runway Day Night Day Night
Air Carrier Jet 09 0.0% 0.0% 0.0% 0.0%
(includes Military DC9s) 18L 0.0% 0.0% 0.0% 0.0%
18R 0.0% 0.0% 0.0% 0.0%
27 0.0% 1.0% 1.0% 1.0%
36L 54.5% 54.5% 99.0% 99.0%
36R 45.5% 45.5% 0.0% 0.0%
Corporate Jet 09 0.0% 0.0% 0.0% 0.0%
(includes Military GIIBs) 18L 0.0% 0.0% 87.2% 59.1%
18R 0.0% 0.0% 11.8% 39.9%
27 1.0% 0.0% 1.0% 1.0%
36L 9.0% 0.0% 74.3% 58.8%
36R 90.0% 100.0% 24.8% 40.2%
Turboprop 09 4.0% 1.0% 1.0% 1.0%
18L 0.0% 0.0% 0.0% 0.0%
18R 0.0% 0.0% 0.0% 0.0%
27 1.0% 0.0% 3.0% 3.0%
36L 68.3% 81.5% 61.9% 68.1%
36R 26.7% 17.5% 34.1% 27.9%
Piston 09 54.0% 59.0% 3.0% 3.0%
18L 0.0% 0.0% 0.0% 0.0%
18R 0.0% 0.0% 0.0% 0.0%
27 3.0% 14.0% 35.0% 35.0%
36L 0.0% 0.0% 3.1% 6.2%
36R 43.0% 27.0% 58.9% 55.8%
Source: HMMH analysis
Table 4.6
Modeled Runway Use
South Flow
Departures . Arrivals
Aircraft Category Runway Day Night Day Night
Air Carrier Jet 09 0.0% 0.0% 0.0% 0.0%
(includes Military DC9s) 18L 1.5% 0.0% 38.4% 47.3%
18R 98.5% 100.0% 60.6% 51.7%
27 0.0% 0.0% 1.0% 1.0%
36L 0.0% 0.0% 0.0% 0.0%
36R 0.0% 0.0% 0.0% 0.0%
Corporate Jet 09 0.0% 0.0% 0.0% 0.0%
(includes Military GIIBs) 18L 6.0% 0.0% 87.2% 59.1%
18R 93.0% 100.0% 11.8% 39.9%
27 1.0% 0.0% 1.0% 1.0%
36L 0.0% 0.0% 0.0% 0.0%
36R 0.0% 0.0% 0.0% 0.0%
Turboprop 09 4.0% 1.0% 1.0% 1.0%
18L 32.0% 33.5% 34.0% 62.0%
18R 64.8% 65.5% . 62.0% 34.0%
27 1.0% 0.0% 3.0% 3.0%
36L 0.0% 0.0% 0.0% 0.0%
36R 0.0% 0.0% 0.0% 0.0%
Piston 09 54.0% 59.0% 3.0% 3.0%
18L 37.1% 27.0% 62.0% 62.0%
18R 5.9% 0.0% 0.0% 0.0%
27 3.0% 14.0% 35.0% 35.0%
36L 0.0% 0.0% 0.0% 0.0%
36R 0.0% 0.0% 0.0% 0.0%
Source: HMMH analysis.
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Table 4.7

Modeled Runway Use
Annual Average Day

Departures Arrivals
Aircraft Category Runway Day Night Day Night

Air Carrier Jet 09 0.0% 0.0% 0.0% 0.0%

(includes Military DC9s) 18L 1.0% 0.0% 26.0% 32.0%
18R 66.0% 67.0% 41.0% 35.0%
27 0.0% 0.0% 1.0% 1.0%
36L 18.0% 18.0% 32.0% 32.0%
36R 15.0% 15.0% 0.0% 0.0%

Corporate Jet 09 0.0% 0.0% 0.0% 0.0%

(includes Military GIIBs) 18L 4.0% 0.0% 59.0% 40.0%
18R 62.0% 67.0% 8.0% 27.0%
27 1.0% 0.0% 1.0% 1.0%
36L 3.0% 0.0% 24.0% 19.0%
36R 30.0% 33.0% 8.0% 13.0%

Turboprop 09 4.0% 1.0% 1.0% 1.0%
18L 20.0% 22.0% 23.0% 42.0%
18R 43.0% 43.0% 42.0% 23.0%
27 1.0% 0.0% 3.0% 3.0%
36L 23.0% 28.0% 20.0% 22.0%
36R 9.0% 6.0% 11.0% 9.0%

Piston 09 54.0% 59.0% 3.0% 3.0%
18L 25.0% 18.0% 42.0% 42.0%
18R 4.0% 0.0% 0.0% 0.0%
27 3.0% 14.0% 35.0% 35.0%
36L 0.0% 0.0% 1.0% 2.0%
36R 14.0% 9.0% 19.0% 18.0%

Source: HMMH analysis. '

Figures 4-7 through 4-14 present the helicopters. The departure and arrival use

modeling flight tracks overlaid on the actual data are combined on one table in each case.

radar tracks for departures and arrivals in the

four major aircraft type catc_:gones. Figure 4.3.4 Maintenance Runup Activity

4-15 presents the modeling tracks for

helicopters.  There were no identifiable o L

helicopters in the ARTS data to use in Slgmﬁcar.lt.runup activity is performed b_y

developing these modeling tracks so they Delta Airlines and USAirways at their

were based on standard FAA entry and exit maintenance facilities on the east side of the

portions of the “media routes” used by Airport. Figure 4-16 depicts the major

traffic patrols. Tables 4.8 through 4.11 runup locations that the carriers use.

present the track utilization rates for air o ) .

carrier jets, business jets, combined The airlines’ maintenance facility managers

turboprop and piston propeller aircraft, and provided estimates of average daily runup

activity, as summarized below.
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Table 4.8

Modeled Air Carrier Jet Flight Track Use
(includes Military DC9s)

Departures Arrivals
Runway Track Name Day Use Night Use Track Name Day Use Night Use
09 09D1 0.0% 0.0% 09A1 0.0% 0.0%
09D2 0.0% 0.0% 09A2 0.0% 0.0%
09D3 0.0% 0.0% 09A3 0.0% 0.0%
09D4 0.0% 0.0%
09D5 0.0% 0.0%
09D6 0.0% 0.0%
095D7 0.0% 0.0%
18L 18LD1 0.0% 0.0% 18LA1 35.0% 59.0%
18LD2 0.0% 0.0% 18LA2 20.0% 20.0%
18LD3 100.0% 100.0% 18LA3 10.0% 0.0%
18LD4 0.0% 0.0% 18LA4 15.0% 15.0%
18LD5 0.0% 0.0% 18LAS 10.0% 3.0%
18LD6 0.0% 0.0% 18LA6 10.0% 3.0%
18LA7 0.0% 0.0%
18LAS8 0.0% 0.0%
18R 18RD1 1.0% 5.0% 18RA1 30.0% 46.0%
18RD2 10.0% 15.0% 18RA2 20,0% 20.0%
18RD3 20.0% 0.0% 18RA3 10.0% 10.0%
18RD4 30.0% 20.0% 18RA4 10.0% 10.0%
18RD5 30.0% 40.0% 18RAS 10.0% 0.0%
18RD6 6.0% 20.0% 18RA6 6.0% 10.0%
18RD7 3.0% 0.0% 18RA7 10.0% 0.0%
18RD8 0.0% 0.0% 18RA8 4.0% 4.0%
18RD9 0.0% 0.0% 18RAS 0.0% 0.0%
18RDO 0.0% 0.0% 18RA0 0.0% 0.0%
18RDA 0.0% 0.0% 18RAA 0.0% 0.0%
27 27D1 0.0% 0.0% 27A1 100.0% 100.0%
27D2 0.0% 0.0% 27A2 0.0% 0.0%
27D3 0.0% 0.0% 27A3 0.0% 0.0%
27A4 0.0% 0.0%
27AS5 0.0% 0.0%
27A6 0.0% 0.0%
36L 36LD1 35.0% 35.0% 36LAL 22.0% 20.0%
36LD2 32.0% 45.0% 36LA2 2.0% 4.0%
36LD3 1.0% 5.0% 36LA3 4.0% 5.0%
36LD4 10.0% 10.0% 36LA4 3.0% 16.0%
36LD5 1.0% 1.0% 36LAS 4.0% 10.0%
36LD6 7.0% 0.0% 36LA6 7.0% 17.0%
36LD7 6.0% 0.0% 36LA7 10.0% 8.0%
36LDS8 4.0% 0.0% 36LAS8 16.0% 10.0%
36L.D9 4.0% 4.0% 36LA9 20.0% 5.0%
36LD0 0.0% 0.0% 36LAO 12.0% 5.0%
36LDA 0.0% 0.0% 36LAA 0.0% 0.0%
36LDB 0.0% 0.0% 36LAB 0.0% 0.0%
36LDD 0.0% 0.0% 36LAD 0.0% 0.0%
36LDE 0.0% 0.0%
36LDF 0.0% 0.0%
36LDG 0.0% 0.0%
36LDH 0.0% 0.0%
36LDI 0.0% 0.0%
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Table 4.8 (cont.)

Modeled Air Carrier Jet Flight Track Use
(includes Military DC9s)

) Departures Arrivals
Runway Track Name Day Use Night Use Track Name Day Use Night Use
36R 36RDI 30.0% 30.0% 36RA1 100.0% 100.0%
36RD2 4.0% 4.0% 36RA2 0.0% 0.0%
36RD3 2.0% 18.0% 36RA3 0.0% 0.0%
36RD4 1.0% 2.0% 36RA4 0.0% 0.0%
36RDS 40.0% 40.0% 36RAS 0.0% 0.0%
36RD6 2.0% 2.0% 36RA6 0.0% 0.0%
36RD7 7.0% 2.0% 36RA7 0.0% 0.0%
36RD8 7.0% 2.0% 36RAS8 0.0% 0.0%
36RD9 7.0% 0.0% 36RA9 0.0% 0.0%
36RDO 0.0% 0.0% 36RA0 0.0% 0.0%
36RDA 0.0% 0.0% 36RAA 0.0% 0.0%
36RDB 0.0% 0.0%
36RDD 0.0% 0.0%
36RDE 0.0% 0.0%
36RDF 0.0% 0.0%
36RDG 0.0% 0.0%
36RDH 0.0% 0.0%
36RDI 0.0% 0.0%
Source: HMMH analysis.
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Table 4.9

Modeled Corporate Jet Flight Tracks
(includes Military GI1Bs)

Departures Arrivals
Runway Track Name Day and Night Use Track Name Day and Night Use
09 09D1 30.0% 09A1 100.0%
09D2 0.0% 09A2 0.0%
09D3 70.0% 09A3 0.0%
09D4 0.0%
09D5 0.0%
09D6 0.0%
09D7 0.0%
18L 18LD1 0.0% 18LA1 44.0%
18LD2 0.0% 18LA2 12.0%
18LD3 100.0% 18LA3 12.0%
18L.D4 0.0% 18LA4 12.0%
18LDS5 0.0% 18LAS 12.0%
18LD6 0.0% 18LA6 4.0%
18LA7 4.0%
18LA8 0.0%
18R 18RD1 0.0% 18RA1 60.0%
18RD2 10.0% 18RA2 0.0%
18RD3 20.0% 18RA3 10.0%
18RD4 30.0% 18RA4 20.0%
18RDS 30.0% 18RA5S 0.0%
18RD6 10.0% 18RA6 0.0%
18RD7 0.0% 18RA7 0.0%
18RD8 0.0% 18RAS 10.0%
18RD9 0.0% 18RA9 0.0%
18RDO 0.0% 18RA0 0.0%
18RDA 0.0% 18RAA 0.0%
27 27D1 100.0% 27A1 40.0%
27D2 0.0% 27A2 0.0%
27D3 0.0% 27A3 30.0%
27A4 0.0%
27A5 0.0%
27A6 30.0%
36L 36LD1 25.0% 36LA1 37.0%
36LD2 45.0% 36LA2 1.0%
36L.D3 0.0% 36LA3 5.0%
36LD4 0.0% 36LA4 1.0%
36LD5 12.0% 36LAS 6.0%
36LD6 0.0% 36LA6 5.0%
36LD7 6.0% 36LA7 16.0%
36LD8 6.0% 36LAS 6.0%
36LD9 0.0% 36LA9 12.0%
36LD0 6.0% 36LA0 6.0%
36LDA 0.0% 36LAA 5.0%
36LDB 0.0% 36LAB 0.0%
36LDD 0.0% 36LAD 0.0%
36LDE 0.0%
36LDF 0.0%
36LDG 0.0%
36LDH 0.0%
36LDI 0.0%
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Table 4.9 (cont.)

Modeled Corporate Jet Flight Tracks

(includes Military GIIBs)

Departures Arrivals
Runway Track Name Day and Night Use Track Name Day and Night Use
36R 36RD1 36.0% 36RALI 40.0%
36RD2 5.0% 36RA2 15.0%
36RD3 4.0% 36RA3 10.0%
36RD4 1.0% 36RA4 0.0%
36RDS5 36.0% 36RAS 20.0%
36RD6 2.0% 36RA6 15.0%
36RD7 5.0% 36RA7 0.0%
36RD8 8.0% 36RAS8 0.0%
36RD9 2.0% 36RA9 0.0%
36RD0O 1.0% 36RA0 0.0%
36RDA 0.0% 36RAA 0.0%
36RDB 0.0%
36RDD 0.0%
36RDE 0.0%
36RDF 0.0%
36RDG 0.0%
36RDH 0.0%
36RDI 0.0%
Source: HMMH analysis.
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Modeled Turboprop and Piston Flight Track Use

Table 4.10

Departures Arrivals
Runway Track Name Day Use Night Use Track Name Day Use Night Use
09 09D1 75.0% 10.0% 09A1 90.0% 0.0%
09D2 6.0% 40.0% 09A2 10.0% 50.0%
09D3 4.0% 1.0% 09A3 0.0% 50.0%
09D4 10.0% 35.0%
09D5 0.0% 4.0%
09D6 5.0% 4.0%
09D7 0.0% 6.0%
18L 18LD1 38.0% 10.0% 18LA1 25.0% 65.0%
18LD2 38.0% 25.0% 18LA2 5.0% 0.0%
18LD3 14.0% 0.0% 18LA3 5.0% 5.0%
18LD4 10.0% 10.0% 18LA4 5.0% 0.0%
18L.DS5 0.0% 45.0% 18LAS 25.0% 10.0%
18LD6 0.0% 10.0% 18LA6 0.0% 0.0%
18LA7 25.0% 10.0%
18LAS8 10.0% 10.0%
18R 18RD1 30.0% 25.0% 18RA1 30.0% 0.0%
18RD2 2.0% 0.0% 18RA2 5.0% 0.0%
18RD3 3.0% 0.0% 18RA3 7.0% 0.0%
18RD4 3.0% 0.0% 18RA4 5.0% 0.0%
18RDS 5.0% 0.0% 18RAS 3.0% 0.0%
18RD6 5.0% 25.0% 18RA6 5.0% 0.0%
18RD7 2.0% 0.0% 18RA7 5.0% 0.0%
18RD8 20.0% 0.0% 18RA8 10.0% 0.0%
18RD9 10.0% 0.0% 18RA9 10.0% 0.0%
18RDO 10.0% 25.0% 18RA0 10.0% 0.0%
18RDA 10.0% 25.0% 18RAA 10.0% 0.0%
27 27D1 0.0% 20.0% 27A1 35.0% 26.0%
27D2 100.0% 50.0% 27A2 0.0% 8.0%
27D3 0.0% 30.0% 27A3 4.0% 25.0%
27A4 30.0% 8.0%
27AS 4.0% 25.0%
27A6 27.0% 8.0%
36L 36LDI1 3.0% 0.0% 36LA1 45.0% 40.0%
36LD2 2.0% 0.0% 36LA2 2.0% 0.0%
36LD3 0.0% 0.0% 36LA3 2.0% 10.0%
36LD4 0.0% 0.0% 36LA4 8.0% 10.0%
36LDS5 0.0% 0.0% 36LAS 3.0% 10.0%
36LD6 0.0% 0.0% 36LAG6 10.0% 0.0%
36LD7 0.0% 0.0% 36LA7 2.0% 0.0%
36LD8 0.0% 0.0% 36LAS 4.0% 0.0%
36LD9 0.0% 0.0% 36LAS 2.0% 20.0%
36LDO 0.0% 0.0% 36LA0 0.0% 0.0%
36LDA 5.0% 0.0% 36LAA 15.0% 0.0%
36LDB 15.0% 0.0% 36LAB 1.0% 10.0%
36LDD 15.0% 0.0% 36LAD 6.0% 0.0%
36LDE 15.0% 0.0%
36LDF 25.0% 0.0%
36LDG 10.0% 0.0%
36LDH 5.0% 0.0%
36LDI 5.0% 0.0%
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Table 4.10 (cont.)

Modeled Turboprop and Piston Flight Track Use

Departures Arrivals
Runway Track Name Day Use Night Use Track Name Day Use Night Use

36R 36RDI 1.0% 3.0% 36RA1 55.0% 40.0%
36RD2 0.0% 5.0% 36RA2 4.0% 2.0%
36RD3 1.0% 0.0% 36RA3 15.0% 10.0%
36RD4 3.0% 0.0% 36RA4 3.0% 10.0%
36RDS5 3.0% 2.0% 36RAS 1.0% 0.0%
36RD6 0.0% 0.0% 36RA6 3.0% 0.0%
36RD7 1.0% 0.0% 36RA7 2.0% 3.0%
36RDS8 0.0% 1.0% 36RA8 2.0% 10.0%
36RD9 0.0% 0.0% 36RA9 4.0% 3.0%
36RDO 11.0% 2.0% 36RA0 3.0% 1.0%
36RDA 19.0% 18.0% 36RAA 8.0% 21.0%
36RDB 14.0% 3.0%
36RDD 1.0% 30.0%
36RDE 0.0% 20.0%
36RDF 14.0% 0.0%
36RDG 11.0% 10.0%
36RDH 19.0% 5.0%
36RDI 2.0% 10.0%

Source: HMMH analysis
Table 4.11
Medeled Helicopter Flight Track Use
Departures Arrivals
Track Name Day Use Night Use Track Name Day Use Night Use
06HD 50.0% 3.0% 06HA 50.0% 50.0%
31HD 50.0% 5.0% 31HA 50.0% 50.0%

Source: HMMH analysis.

Delta Airlines Runup Activity

Delta operates the northern maintenance
facility. They run up their aircraft on the
ramp on the west side of the facility.
Aircraft are parked with their tails
approximately 70 feet from the north and
south ends of the ramp with their tails facing
blast fences along the perimeter of the apron,
as shown in Figure 4-16. When the wind is
from the north, the aircraft are parked on the
south end of the ramp with their noses
facing north. When the wind is from the
south, the aircraft are parked on the north

4-24

end of the ramp with their noses facing
south. There is approximately a 50/50 split
of runups at the two locations.

Half of the Delta runups are between 6 and 7
a.m., the other half are between 7 and 10
a.m. The runups are approximately 15 to 20
minutes long, with approximately 20 to 30
seconds at takeoff power, the balance at idle.
The modeling assumed the upper end of
these times to take into account taxiing to
and from the ramp and parking position.
The runups are for one engine at a time.



A HILLSBOROUGH COUNTY AVIATION AUTHORITY
o)

"

V Run-up Locations

Figure 4-16

!

FTemrur o= m
=== (580
1
1 t
Hillsborough ,
dsi County/City of :
j| .Tampa Boundary '
. |
1 :
I =" Delta Air Lines
I q81 ———=1—> Maintenance Runup
I T Area
L '-—-
g a:
|}
[l USAirways
> L~ HiY | Maintenance Runup
’ B N %Area
] 5 1
! a
i o
I S [
w3 Tampa L]
i ]
International HDM
L
. .
N - Airport — S -
. ©
: I
|
[ ]
i —r
W |

TAMPA INTERNATIONAL AIRPORT MASTER PLAN UPDATE AND FA.R. PART 150 STUDY




Delta conducts an average of 10 runup
sessions each week, split among the three
aircraft types indicated in Table 4.12.

USAirways Runup Activity

USAirways operates the southern mainte-
nance facility. They run up their aircraft on
the ramp on the west side of the facility at
the two positions shown in Figure 4-16.
Takeoff runs are conducted with the
aircraft’s tail approximately 70 feet from the
blast fence along the north perimeter of the
apron. Idle runs are conducted in front of
the hangar.

USAirways conducts an average of 12 runup
sessions each week (two per day on Monday
through Friday, one per day on Saturday and
Sunday). The runups are primarily Boeing
737-300, Boeing 737-400, and DC9 aircraft.
MD80 and 757 runups occur on rare
occasions as well, but are too few to model.
75 percent of the runups are between 4 and 7
a.m., the other 25 percent are between 7 and
9 am. The condition runups are
approximately 10 to 15 minutes long. All of
the DC9 and 90 percent of the 737 runups
are at idle power only. The remaining 10
percent of the 737s include approximately 2
minutes at takeoff power, the balance at idle.
A majority of the runups are for a single
engine only since the facility is doing “heavy
engine servicing.” Once again, the modeling
assumed the upper end of the overall
duration to take into account taxiing from
the ramp to the gate. (The aircraft are
almost always towed to the runup area.)

Table 4.13 summarizes the USAirways
runup activity modeled for the average
annual day.
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4.4 DAY-NIGHT AVERAGE
SOUND LEVEL

4.4.1 2000 Base Case and 2005 Forecast
Case DNL

Figures 4-17 and 4-18 present the 2000 and
2005 DNL contours, respectively, overlaid
on a street map of the TPA environs. These
contours assume annual average day
operations, including the level and mix of
activity, runway use, flight track use, and
runup activity.

The contours for 2000 and 2005 were
developed using annualized runway use. A
sensitivity analysis was completed to
determine the impact of operating the
Airport in north- and south-flow conditions.
Results of the sensitivity analysis are
provided in Appendix E. The north-flow
and south-flow contours provided in
Appendix E consider the noise environment
produced by operating the Airport only in
north-flow and only in south-flow
conditions.

4.4.2 Comparison of Measured and
Calculated DNL

Table 4.14 compares the INM-calculated
DNL to the values measured in the October
1997 field trip. Chapter Three presents a
detailed discussion of the measurement
program objectives, design, execution, and
results. Also in Chapter Three are the issues
involved with site selection and the relation-
ship of the sites to measurement locations in
the original 1983 Part 150 Study. Figure 3-1
in Chapter Three depicts the measurement
locations.



Table 4.12 l
Modeled Delta Maintenance Runups for the Average Annual Day '
Daily Run Activity
Number at Number at
Aircraft Type North Position | South Position | Total Per | Total Per l
(Modeled Type) Power Settings Duration Day | Night | Day [ Night Day Week
B727-232 One engine at takeoff power, | 30 seconds 18 18 .18 .18 72 5.04
JT8DISA two at idle (1.4 EPR) '
(50% of runups) | Three engines at idle (1.4 20 minutes .18 .18 .18 .18 .12 5.04
EPR) '
B737-200 One engine at takeoff power, | 30 seconds | .04 .04 .04 .04 .16 1.12
JT8D15A two at idle (1.4 EPR) l
(10% of runups) | Three engines at idle (1.4 20 minutes .04 .04 .04 .04 .16 1.12
EPR) .
MD88 One engine at takeoff power, | 30 seconds .14 .14 14 14 .56 3.92
JT8D-219 one at idle (1.4 EPR)
(40% of runups) | Two engines at idle (1.4 20 minutes 14 .14 .14 .14 .56 3.92 '
EPR) .
Source: HMMH analysis and observation. .
Table 4.13 .
Modeled USAirways Maintenance Runups for the Average Annual Day '
Daily Run Activity
Number at | No. in Front
Aircraft Blast Fence of Hangar Total Per | Total Per l
Type Power Settings Duration Day | Night | Day | Night Day Week
B737-300 One engine at takeoff power 2 minutes .02 .06 0 0 .08 .56
(45% of runups) | One engine at idle (10% power) | 13 minutes .02 .06 0 0 .08 56 '
One engine at idle (10% power) | 15 minutes 0 0 17 .52 .69 4.83
B737-400 One engine at takeoff power 2 minutes .02 .06 0 0 .08 .56 '
(45% of runups) | One engine at idle (10% power) | 13 minutes .02 .06 0 0 .08 .56
One engine at idle (10% power) | 15 minutes 0 0 17 .52 .69 4.83 '
DC9 One engine at idle (10% power) | 15 minutes 0 0 .04 13 A7 1.19
(10% of runups)
Source: HMMH analysis and observation. .
4-26 l



HILLSBOROUGH COUNTY AVIATION AUTHORITY

2000 Day-Night Average Sound Level
Contours Figure 4-17/

T | |

- Veterans
Expressway

-‘-.'-.'Q"I

Edad

anjamin

Il L]

fihli' 14 e,
LS Tl 13?7,?

e NRJIC. :
| .E:;i.'i AT

TAMPA INTERNATIONAL AIRPORT MASTER PLA




HILLSBOROUGH COUNTY AVIATION AUTHORITY

2005 Day-Night Average Sound Level
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Table 4.14

Comparison of DNL Measurements (October 14-21, 1997)
to INM-Calculated Values for 2000 North-Flow Contour Case

Site Average DNL

No. Address Measured INM-Calculated DNL
1 5833 Mariner St., Beach Park 75 68
2 5140 Longfellow Ave., Sunset Park 58 56
3 4923 St. Croix Dr., Culbreath Isles 59 54
4 13902 Pepperrell Dr., Carrollwood 62 57
5 4816 Sierra Madre Dr. 65 62
6 | 4610 Westford Cir., Village West Short-term measurements only - no DNL
7__| Clubhouse, Plantation 65 | 59

7A | 10557 Park Crest, Plantation Short-term measurements only - no DNL
8 6719 Twelve Oaks Boulevard 64 61

9 4613 D’Azzo Ave., Drew Park 62 66

10 | 6526 Johns Rd., Northwest Park 59 60

11 5215 West Laurel St. 68 63

12 | North St./Occident Ave. Intersect.

Short-term measurements only - no DNL

13 | Leeward Dr., Watermill Village

Short-term measurements only - no DNL

14 | 3947 Doral Dr., Dana Shores

67 58

15 | Cypress Point Park

69 71

16 | 3405 Aileen St.

Short-term measurements only - no DNL

Source: HMMH.

Table 4.14 lists only sites at which sufficient
measurements were conducted to calculate
DNL from the measurements. Chapter

. Three discusses sites at which short-term

measurements of single-event noise levels
were conducted. Table 3.1 in Chapter Three
summarizes the dates, times, and durations
of measurements. At sites with more than
one day of measurements, the measured
values presented are averages of the values
from each day.

Overall, the measured and calculated values
agree reasonably well, and the comparisons
do not suggest any reasons to question the
INM results.

It is normal for measured and INM-
calculated values to disagree by even several
decibels for several reasons. Part 150
requires that the base case contours represent
activity on the “average annual day”; that is,
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activity for a hypothetical day in which
overall airport operations, runway use, and
flight track use are the same as the total
annual activity divided by 365, and the
temperature is equal to the average annual
level. On any given day, it is very unlikely
that actual activity and weather will match
these hypothetical conditions. During the
measurement period, the Airport operated
only in north flow. The north-flow contour
run provided in Appendix E eliminates at
least the variable of overall traffic flow,
providing a closer comparison to conditions
during the measurements.

Even though the comparison presented here
corrects for overall runway use, the exact
level and mix of activity during the
measurements  differs from the activity
assumed for the average annual day, as do
the exact flight tracks and the exact
distribution of operations among the



runways (such as between the parallels).
The INM also calculates only the aircraft-
related DNL, whereas the measurements
include the effects of non-aircraft sources,
such as local traffic, children playing, dogs
barking, and the like. While measurement
locations were selected to minimize the
effects of non-aircraft sources, they cannot
be avoided entirely.

At most locations, the measured DNL was
higher than the INM-based modeling results.
This result is reasonable given that the
modeled DNL considers only the aircraft
noise contribution, whereas the measure-
ments include the noise from all sources.
Most of the measurement locations are
outside of the 65 dB DNL contour interval.
In developed suburban areas, such as around
TPA, background noise has a major effect
on total noise exposure, particularly where
the aircraft noise exposure is below 65 dB
DNL. Above 75 dB DNL, aircraft noise
generally dominates. However, the specific
microphone siting, local traffic levels, and
unusual noise sources must be considered
for each location.

The following paragraphs discuss the DNL
comparison in general terms on a site-by-site
basis.

Many of the measurement locations are near
‘measurement sites from the 1983 Part 150
study. Where possible, the 1983 and 1997
measurements are compared, and the 1985
contours from that study are compared to the
updated 2000 base case. In general, aircraft
noise levels dropped from 1983 to 2000, and
are expected to drop further by 2005 despite
increasing aircraft activity. The reduced
noise exposure is largely the result of the
airline transition to a quieter fleet. However,
it should be recognized that the original Part
150 used an older version of the INM

4-28

(Version 3.8) which included different
computational algorithms and different
aircraft noise and performance data than
Version 5.1a used in this study. A portion of
the difference in computed DNL comes from
the change in models.

Site 1: 5833 Mariner Street, Beach Park

The site faces north toward the Howard
Franklin Bridge (Route 275), which is less
than 500 feet away. During most of the day,
starting as early as 5 or 6 a.m. until as late as
midnight, there was a fairly steady “drone”
from the surface trafficc. However, the
loudest individual events are aircraft-related.

Measurements at the site included all or a
portion of four days. The DNL values over
the four days ranged from approximately 73
to 77 dB, with a mathematical average of
approximately 75.

The DNL for the 2000 average annual day
and for the 100 percent north-flow case are
both approximately 68 dB. The 2005
forecast DNL is approximately one decibel
lower, reflecting anticipated noise reductions
from transition to a quieter airline fleet that
will overcome the forecast increase in
activity.

It is reasonable to conclude that most of the
difference between the measured and
modeled values is due to the high level of
noise exposure from the surface traffic on
the bridge.

The measurement site is very close to
measurement Site 12 in the original Part 150
study. The DNL measured over a single day
at that site in 1983 was 72 dB. The previous
Part 150 study included DNL contours for
1985 and 1990 contours. Site 1 was



approximately under the 75 dB contour line
in both cases.

Site 2: 5140 Longfellow Avenue, Sunset
Park

Measurements at Site 2 included all or a
portion of three days. The DNL values over
the three days ranged from approximately 56
to 60 dB, with a mathematical average of
approximately 58 dB. These measurements
agree very well with the 2000 average day
and 100 percent north-flow DNL
calculations, which were both approximately
56 dB. The 2-decibel difference between
measured and modeled values is likely to be
the result of non-aircraft “background”
noise. This very close level of agreement
partly reflects the isolated and shielded
measurement location. (The measured value
on the one full day of monitoring, October
15, was 55.9 dB, essentially the same as the
modeled 2000 values.)

The 2005 forecast DNL is approximately
one decibel lower that the 2000 values,
again reflecting anticipated noise reductions
from the transition to a quieter airline fleet
that will overcome the forecast increasc in
activity.

The measurement site is approximately
4,500 feet north and west of measurement
Site 14 in the original Part 150 study. The

DNL measured over a single day at that site

in 1983 was 55 dB. Site 2 was well outside
the 65 dB DNL in both the 1985 and 1990
contour cases from that study.

Site 3: 4923 St. Croix Drive, Culbreath
Isle

Measurements at the site ran for 24 hours
over two days. The measured DNL was
approximately 59 dB.
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The 2000 base case aircraft DNL for this site
is approximately 54 dB. The 2000 DNL for
100 percent north-flow operations is also
approximately 54 dB. The forecast 2005
DNL is approximately one decibel lower,
again reflecting anticipated noise reductions
from the transition to a quieter airline fleet
that will overcome the forecast increase in
activity.

The difference between measured and
modeled DNL can be attributed to normal
community noise sources. While the
microphone was behind the residence, away
from the road, noise from neighboring roads
was readily audible, and there were a
number of dogs in the neighborhood.
Community noise sources generally
contribute significantly to the overall DNL
outside of the 65 dB DNL contour, and are
particularly important outside of the 60 dB
contour.

Site 3 was well outside of the 65 dB DNL
contour in both the 1985 and 1990 contour
cases prepared for the original Part 150
study. '

Site 4: 13902 Pepperrell Drive,
Carrollwood

The DNL calculated from the measurements
was approximately 62 dB.

The aircraft DNL calculated for this site for
the 2000 base case and the 2000 100 percent
north-flow case were both approximately 57
dB. The 2005 forecast DNL is approxi-
mately 54 dB. The difference between the
measured and modeled DNL can be
attributed to community noise, particularly
traffic. As noted previously, a significant
difference due to community sources is not
unusual for a measurement location outside
of the 65 dB contour. The site was within



100 feet of a suburban street with through
traffic.

This site is very close to measurement Site 4
from the original Part 150 study. The DNL
measured at that site over a single day in
1983 was 64 dB. Both measurement
locations are well outside of the 65 dB DNL
contour in both the 1985 and 1990 contour
cases in the original study.

Site 5: 4816 Sierra Madre Drive

The DNL calculated from measurements on
two consecutive days was approximately 65
dB. The Airport was operating in the north
flow throughout the measurement period.
The 2000 base case and 100 percent north-
flow aircraft DNL calculated for this site are
both approximately 62 dB. The 2005
forecast DNL drops to approximately 58 dB.
The 3-decibel difference between measured
and modeled DNL for 2000 is typical for a
measurement site in a built-up residential
area.

Site 5 is approximately 2,500 feet northeast
of Site 8 in the original Part 150. The DNL
measured at that site over a single day in
1983 was 70 dB. That original measurement
location was outside the 1985 and 1990 65
dB DNL contours. The current location falls
within the 65 - 70 dB contour intervals from
those two cases.

Site 6: 4610 Westford Circle, Village West

No L. or DNL measurements
conducted at this site.

were

Site 7: Clubhouse, Plantation

The DNL values for two partial days of
measurements had a mathematical average
of approximately 64.5 dB.

The 2000 base case and 100 percent north-
flow case aircraft DNL calculated for this
site are both approximately 59 dB. The
forecast 2005 DNL is approximately 56 dB.
The differences between measured and
modeled values can be attributed to activity
within the development, lawn maintenance
that occurred during the measurements, and
rain during part of the measurement visit.
The difference between measured and
modeled DNL is to be expected; the site was
well outside the 65 dB DNL contour, in the
area where community noise can have a
significant effect on overall DNL.

- The measurement site is approximately
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2,000 feet northwest of measurement Site 3
in the original Part 150 study. The DNL
measured over a single day at that site in
1983 was 65 dB. The 1985 and 1990 DNL
calculated for that site in the 1983 study was
also approximately 65 dB.

Site 8: 6719 Twelve Oaks Boulevard

The DNL values over three days of
measurement ranged from approximately 63
to 65 dB, with a mathematical average of
approximately 64.

The 2000 base case and 100 percent north-
flow case aircraft DNL calculated for this
site are both approximately 60 dB. The
estimated 2005 DNL is approximately 54
dB. Again, the site was well outside the 65
dB DNL contour, in the area where
community noise can have a significant
effect on overall DNL.

The measurement site is approximately
2,500 feet west of measurement Site 5 in the
original Part 150 study. The DNL measured
over a single day at that site in 1983 was 71
dB. That measurement location had a
calculated noise exposure of approximately



72 dB for the 1985 and 1990 DNL cases in
the original study.

Site 9: 4613 D’Azzo Avenue, Drew Park

Measurements at the site included portions
of two days, for a total of approximately 24
hours. The average DNL over the two days
was approximately 61 dB. The 2000 base
case and 100 percent north-flow aircraft
DNL calculated for this site are both
approximately 66 dB. The forecast 2005
DNL is approximately 62 dB. DNL at this
site is sensitive to runup activity, use of the
east parallel, and use of Runway 9-27.
Conditions during the measurements
appeared to be below the norm.

The measurement site is approximately 500
feet north of measurement Site 10 in the
original Part 150 study. The DNL measured
over a single day at that site in 1983 was 72
dB.  The calculated 1985 DNL was
approximately 67 dB. The calculated 1990
DNL was approximately 65 dB.

Site 10: 6526 Johns Road, Northwest
Park

Measurements at the site included all or a
portion of three days. The DNL values over
the three days ranged from approximately 59
to 60 dB, with a mathematical average of
approximately 59 dB. The 2000 base case
and 100 percent north-flow case aircraft
DNL calculated for this site are both
approximately 59 dB. The estimated 2005
DNL is approximately 54 dB.

The measurement site is approximately
2,000 feet northwest of measurement Site 6
in the original Part 150 study. The DNL
measured over a single day at that site in
1983 was 71 dB. That measurement
location had a calculated noise exposure of
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approximately 71 dB for both the 1985 and
1990 cases in the original study.

Site 11: 5215 West Laurel Street

Measurements at the site included all or a
portion of three days. The DNL values over
the three days ranged from approximately 67
to 70 dB, with a mathematical average of
approximately 69 dB. The 2000 base case,
100 percent north-flow case, and 2005
forecast case aircraft DNL calculated for this
site are all approximately 62 dB. Once
again, the site was in an area outside the 65
dB DNL contour where the community
noise levels would be expected to
significantly effect the overall DNL.

The measurement site is approximately
2,500 feet northwest of Site 16 in the
original Part 150 study. The DNL measured
over a single day at that site in 1983 was 62
dB. The calculated DNL at that site was
below 65 dB for both the 1985 and 1990
contour cases in the previous study.
However, the current location was
approximately on the 65 dB contour in the
1985 case, and just inside it for the 1990
case.

Site 12: North Street/Occident Avenue
Intersection

No L. or DNL measurements
conducted at this site.

wEre

Site 13: Leeward Drive, Watermill Village

No L., or DNL measurements
conducted at this site.

WEre

Site 14: 3947 Doral Drive, Dana Shores

The DNL values for the partial day of
measurements allowed calculation of a DNL



value of approximately 67 dB. The 2000
base case and 100 percent north-flow aircraft
DNL calculated for this site are both
approximately 57 dB. The forecast 2005
DNL is approximately 62 dB. Closer
agreement would not be expected at a site
this far from the 65 dB contour.

The measurement site is approximately
1,000 feet northeast of measurement Site 9
in the original Part 150 study. The DNL
measured over a single day at that site in
1983 was 69 dB, and the calculated 1985
DNL was approximately 67 dB.

Site 15: Cypress Point Park

Measurements at the site included portions
of two days, with a total measurement
duration of approximately 24 hours. The
average DNL calculated from the two days
was approximately 69 dB. The calculated
2000 average day and 100 percent north-
flow DNL for the site are both
approximately 71 dB. The forecast 2005
DNL is approximately 70 dB. This is
excellent agreement for a site at this
orientation to the Airport.

The INM-calculated 2000 average day and
100 percent north-flow DNL for the site are
both approximately 71 dB. The forecast
2005 DNL is approximately 70 dB.
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Chapter Five
Land Use

TPA and its surrounding communities have
a successful history of planning for
compatible land use in areas affected by
aircraft noise. Previous planning efforts
have developed noise abatement flight
procedures, which minimize noise exposure
in existing residential areas, and land use
planning measures to reduce future noise
sensitive development. After a brief
description of existing and planned land use
and a review of land use compatibility
criteria, this chapter will examine the degree
to which the measures recommended in

earlier planning efforts have been
implemented and the results of this
implementation.

5.1 EXISTING AND PLANNED
LAND USE

TPA straddles the city limits of the City of
Tampa, the current airport boundary
encompasses approximately 3,100 acres.
After completion of the Drew Park
acquisition, the airport land area will be
approximately 3,300 acres in western
Hillsborough County. Figure 5-1 illustrates
the existing land use surrounding the
Airport. Figure 5-2 presents the future
zoning for the airport surrounds. The
existing land use and future zoning was
supplied by the Hillsborough County City
County Planning Commission (HCCCPC).

The existing land use south of TPA is a mix
of commercial and single-family residential
development. The area between Kennedy

Boulevard and the Airport has undergone
intensive commercial development in recent
decades along and west of West Shore
Boulevard. This area includes a regional
shopping mall and numerous commercial
multi-story offices and hotels. Older
established commercial development fronts
Kennedy Boulevard, Dale Mabry Highway,
and Gandy Boulevard.

The single-family residential land use south
of the Airport ranges from modest- to high-
cost homes, including prestigious homes
along Tampa Bay due south of the Airport.

Immediately east of the Airport is Drew
Park, an older area of mixed use comprised
of small businesses, shops, garages, and
older low-cost, single-family homes. It is an
area that has gradually shifted from
residential to a predominance of industrial
and commercial uses.

Al Lopez Park is located east of the Airport
adjacent to Dale Mabry Highway. This is a
park and recreation facility of regional
importance. Also in this vicinity, to the
south, is the new Raymond James Stadium,
home of the NFL Tampa Bay Buccaneers,
and Legend Field, spring training facility of
the New York Yankee baseball team. Also
in this immediate vicinity, east of Dale
Mabry Highway, is a regional shopping mall
and office center. The dominant land use
east of the Dale Mabry and Himes Avenue is
residential.

Middle- and upper-income, single-family
residential housing characterizes most of the
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area west of the Airport. Large, modern
office complexes have been developed over
the past two decades along the west side of
Eisenhower Boulevard.

Directly north of the Airport is an area
which extends northward to Waters Avenue
and is comprised of industrial, wholesale-
commercial, and warehousing development.
Established single-family residential neigh-
borhoods are located both to the east and to
the west of this district. Residential devel-

. opment extends northward of Linebaugh
Avenue:

Few mobile home parks are located within
the study area. The largest of these are
located between MacDill Air Force Base and
on Hillsborough Avenue, west of Eisen-
hower Boulevard. Others are relatively
small and scattered.

5.2 LAND USE
COMPATIBILITY
CRITERIA

The degree of annoyance which people
experience from aircraft noise varies
depending on their activities at any given
time. People are usually less disturbed by
aircraft noise when they are shopping,
working, or driving than they are at home.
Transient hotel and motel residents seldom
express as much concern with aircraft noise
as do permanent residents of an area. The
concept of “land use compatibility” has
arisen from this systematic variation in
community reaction to noise.

5.2.1 Federal Guidelines

Studies by governmental agencies and
private researchers, in particular those by the
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Department of Housing and Urban Develop-
ment (HUD), the FAA, and other Federal
agencies, have compatibility guidelines for
different land uses with varying noise levels.
In 1980, the Federal Interagency Committee
on Urban Noise (FICUN) published a report,
Guidelines for Considering Noise in Land
Use Planning and Control, which contained
detailed land use compatibility guidelines
for varying day-night noise levels (DNL).
The FAA adopted a revised and simplified
version of these guidelines when it
promulgated Federal Aviation Regulations
(FAR) Part 150." This study utilizes these
guidelines.

5.2.2 Recommended Guidelines

Part 150 states that determinations of noise
compatibility and regulation of land use are
local responsibilities. Federal guidelines are
provided to assist local communities in
making land use compatibility
determinations.  Land use compatibility
criteria recommended for the TPA Part 150
update are based on the Federal guidelines
described earlier. Notes on selected
categories of land use with explanations of
the rationale for the criteria follow.

Residences (other than hotels)

All residential development within the DNL
75" contour should be considered non-
compatible. New single-family residential
development in DNL 65-70 and DNL 70-75
contour intervals should be permitted only
where in-filling of existing residential
neighborhoods is the only reasonable land

use. In the 65-70 contour interval, insulation .

should be required to achieve interior noise
level reduction (NLR) of at least 25 dBA,
consistent with Part 150 Table 1 guidelines
(see Table 2.1), resulting in an interior level
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of DNL 45, as recommended by the U.S.
Environmental Protection Agency.
Similarly, in the 70-75 contour interval, an
NLR of at least 30 dBA is required by Part
150 guidelines. In addition to acoustical
treatment of structures, potential new
residents should be made aware of the noise
environment,

Hotels, Motels, and Transient Lodgings

It is recommended that hotels be permitted
in all noise contours provided that interior
NLR measures sufficient to achieve
acceptable noise levels are required. The
construction standards of hotels and motels
generally provide interior sound attenuation
higher than single-family homes. In
addition, the temporary nature of their use
justifies minimal restrictions, provided an
interior noise level of no more 45 dBA is
attained; i.e., 25 dBA in the 65-70 DNL
interval, and 30 dBA in the 70-75 DNL
interval.

Schools

It was determined in the previous Part 150
Study for TPA that schools should be
considered compatible in the DNL 65-70
noise contour interval, provided they have
an NLR of at least 30 dBA, but that they be
considered non-compatible in the higher
noise areas. The special sensitivity of
classroom teaching to periodic aircraft noise
events justifies that the NLR level be more
stringent than that applied to residences.
The criteria should apply equally to public
and private schools.

Hospitals
Hospitals are generally well-constructed and

centrally air conditioned with windows kept
closed, resulting in high levels of interior
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noise attenuation. Hospital facilities are
considered non-compatible in contours
above DNL 75. From recommendations in
the previous TPA Part 150 Study, they can
be considered compatible in the DNL 65-70
contour interval with a NLR of at least 30
dBA, and in the DNL 70-75 contour interval
with a NLR of 35 dBA.

Nursing Homes

Nursing homes are essentially residences
and should be addressed consistent with
requirements for multi-family dwellings.

Child Care Centers

Since classroom instruction is not as
important a function of a child care center as
it is a function of a school, it is
recommended that criteria for child care
centers be less stringent than those for
schools. As with the previous TPA Part 150
Study, it is recommended that these facilities
be considered compatible in the DNL 65-70
contour interval with an NLR of at least 25
dBA and in the DNL 70-75 contour interval
with an NLR of at least 30 dBA, and non-
compatible above the DNL 75 contour.

Churches

Given the small amount of time per week
that a church is used for quiet activities, and
given that the proportion of time spent by an
individual in a church is also small, the
justification for adopting more stringent
compatibility standards for churches is less
strong than for schools. It is recommended
that the criteria proposed in the FAA’s table
of criteria in FAR Part 150 be applied (i.e.,
an NLR of 25 dBA in the 65-70 DNL
interval, NLR 30 in the 70-75 interval, and
no churches over 75 DNL). For schools,
child care centers, or other types of facilities
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that are part of a church complex, the criteria
for these secondary types of facilities would
be applied. In addition to structures
specifically dedicated to church use,
numerous small churches are often
established in portions of commercial
buildings. These “storefront churches” are
frequently located in commercial areas
which are otherwise compatible with aircraft
noise levels. Due to their locational
characteristics and sometimes transient
nature, it is recommended that storefront
churches be treated as other uses in
commercial districts (i.e., non-compatible
above 80 DNL, and NLRs of 25 and 30 in
the 70-75 and 75-80 DNL intervals).

Commercial, Industrial, and Recreational
Uses

Most uses in these categories are not as
noise sensitive as the uses described
previously. It is recommended that the FAA
suggested criteria in FAR Part 150 be
applied (i.e., non-compatible above 80 DNL,
and NLRs of 25 and 30 in the 70-75 and 75-
80 DNL intervals).

5.3 EXISTING LAND USE
CONTROLS

Both the City of Tampa and Hillsborough
County have adopted comprehensive plans
for growth management in their respective
jurisdictions.  These plans have been
developed in accordance with Chapter 163
of the Florida Statutes which require local
government preparation and adoption of
policies for land development regulation.
The land use elements of these plans include
future land use maps which reflect these
policies for growth management.

The comprehensive plans for the City and
the County were prepared in the mid-to-late
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1980s and were adopted in 1989. These
Florida Statutes require that the plans be
evaluated and updated every five years. The
County plan was updated in October 1994
and the City plan in May 1998. In addition,
minor amendments are considered twice a
year as provided by the State law.

Hillsborough County has adopted a Land
Development Code, most recently amended
in November 1996. This code regulates all
land use in accordance with the adopted
comprehensive plan. The code includes
zoning regulations with specific sections
related to districts likely to be affected by
airports and airport operations.

The County Land Development Code sets
forth a special Airport District with six sub-
areas for regulating. development “...to
promote the public health, safety, and
general welfare by limiting the type, the
arrangement, and intensity of uses in an
effort to minimize adverse affects of aircraft
operations such as potential aircraft crash
hazards, aircraft noise and vibration
emissions, and related effects on uses,
structures, and occupants of areas likely to

be affected by airports and aircraft
operations”.

The sub-areas within the Airport District are
identified as Special Interest Zoning
Districts SPI-AP-1, SPI-AP-2, SPI-AP-3,
SPI-AP-4, SPI-AP-5, and SPI-AP-V. The
permitted uses in these zones exclude noise
sensitive  residential, outdoor passive
recreation activities, and regional cultural
and entertainment uses.  Other zoning
districts located north of TPA include
industrial (District M) and commercial
zones (Districts C-N, C-G, and C-I), all of
which exclude residential development as a
permitted use. Figure 5-3 presents these
Zones.
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The City of Tampa Code of Ordinances
provides for an airport compatibility district
in accordance with the City’s comprehensive
plan.  This district includes four sub-
districts. Theses sub-districts regulate the
types of uses, intensity of use, and heights of
structures to minimize population and
eliminate hazards to aircraft operations at
TPA. These sub-districts are identified as
M-AP-1, M-AP-2, M-AP-3, and M-AP-4.
Permitted uses in these zones exclude
residential development and places of public
assembly. Figure 5-3 presents these zones.

The City’s codes also include subdivision
regulations and site development standards
as further land development controls.

The  Hillsborough  County  Aviation
Authority (HCAA) is also involved in the
review and approval process for
developments proposed in the City and the
County in the vicinity of the Airport which
might pose a safety hazard.

5.4 EXISTING AND
FORECAST LAND USE

COMPATIBILITY
5.4.1 Current (2000) Non-Compatible
Land Uses

Figure 5-4 shows the existing 2000 land use
areas that are considered by FAA guidelines
to be non-compatible with the noise levels
generated by aircraft operating at TPA. The
DNL contours for 2000 annual operations
are evaluated for their impact on land use
compatibility.

The 2000 DNL contours were developed for
an average day that considers annualized
runway use. A sensitivity analysis was
completed to evaluate an average day when
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airport operations are primarily to and from
the north, and an average day when
operations are primarily to and from the
south. The results of this analysis are found
in Appendix E.

Table 5.1 summarizes the estimated
population residing in these non-compatible
areas for each of the three scenarios. The
estimates were made by applying a factor of
2.46, the average household size for
Hillsborough County, to the number of
dwelling units located within the noise
contours. The dwelling unit counts were
determined by aerial photography supported
by field investigation.

The following discussion examines the non-

compatible land uses surrounding the
Airport.
Areas North of TPA

The residential vicinity most potentially
impacted by existing aircraft noise is located
north of the Airport, as can be seen in both
Figure 5-4 and Table 5.1.

West Park Estates is a subdivision of several
hundred single-family homes. The 2000
DNL contours result in 0 dwelling units and
0 residents in the DNL 65-70 contour
interval. No dwelling units are located
within the 65 DNL contour in the south
scenario

The Benjamin Road area in the vicinity of
Barry Road has an estimated 27 dwelling
units and 66 residents in the DNL 65-70
contour interval. No dwelling units are
located within the 70 DNL contour. Field
observation discloses that many of the
dwellings are older mobile (manufactured)
homes that appear to have been in place for
many years.
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Table 5.1

Existing Land Use Non-Compatible Properties for 2000 DNL Noise Contour Intervals

Location Contour Interval ! Population * Residential Dwelling Units
South of TPA (Mariner St.) 65-70 DNL 54 22
West of TPA 65-70 DNL 34 14
(Dana Shores)
West of TPA 65-70 DNL 0 0
(George Road Vicinity)
North of TPA 65-70 DNL 15 6
(Southern Comfort)
North of TPA 65-70 DNL 66 27
(Benjamin Road/Barry Lane
Vicinity)
North of TPA 65-70 DNL 22 9
(Subdivision NE of R/W 18L-
36R)
East of TPA 65-70 DNL 0 0
(Drew Park)
Total 191 78

' There are no residential dwelling units within the 70 and higher DNL contours.

2 Population estimated based on dwelling unit counts. Hillsborough County household size of 2.46 persons/household

as estimated by Hillsborough County City-County Planning Commission, April 1997,

Areas South of TPA

The only existing non-compatible residential
land use south of the Airport is the
neighborhood that extends along Mariner

Street. The residences are very large and

situated on the waterfront of Tampa Bay.
This street is located approximately one and
one-half miles south of the end of Runway
18R-36L. An estimated 22 dwelling units
with a population of 54 are located within
the 2000 DNL 65-70 contour interval. No
dwelling units are within the 2000 DNL 70*
contour.

Cypress Point Park, a City of Tampa park, is
located south of Cypress Street due south of
Runway 36l. This is a swimming beach
facility located within the DNL 70. The
park has been in place for many years and is
not considered noise sensitive by the City of
Tampa. '

Areas East of TPA

The Drew Park area is an older area in
transition from a once residential area. It is
now primarily comprised of small industrial
and commercial uses with an interspersing
of older, small single-family homes. No
dwelling units are located in the 2000 DNL
65" contour interval.

Areas West of TPA

Skyway Park is located on the west side of
the Veterans Expressway in the DNL 65-70
contour interval. It serves as recreational
playing fields and is not considered noise
sensitive by the City of Tampa.

Another transitional area impacted by
aircraft noise is east of George Road in the
vicinity of Chelsea and Eleanor Streets.
There are no dwelling units and no residents
in the 2000 DNL 65-70 contour interval.
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There are no dwelling units within the 2000
DNL 70" contour.

Additionally, the Dana Shores area is
impacted by aircraft noise. There are an
estimated 34 residents living in 14 dwelling
units in the 2000 DNL 65-70 contour
interval. There are no dwelling units within
the 2000 DNL 70+ contour.

Conclusions

Table 5.1 summarizes the estimated
dwelling units and population within the
2000 DNL contours. There are
approximately 191 persons within the 2000
DNL 65" contour for TPA. There are no
existing noise sensitive land uses other than
residential located within the 2000 DNL
65dB contour.

5.4.2 Potential (2000) Non-Compatible
Land Uses

The land use elements of the adopted
comprehensive plans of the City of Tampa
and of Hillsborough County are reflected in
Figure 5-5. The 2000 noise contours
superimposed on this composite map
indicate potential areas of future land use
non-compatibility.

These comprehensive plans, developed in
the mid-1980s, had the benefit of
considerable input from the HCAA and the
findings of the FAR Part 150 Noise Study.
This planning process addressed land use
compatibility issues. The results of this
cooperative effort are reflected in the land
use plan elements of the comprehensive
plans depicted in Figure 5-5, particularly in
the areas north and south of TPA.
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Figure 5-5 shows the extent to which the
plan designates future non-residential land
uses north and south of the Airport where
the 2000 DNL 65" contours are located.

The following discussion addresses the
potential for future non-compatibility in the
areas surrounding the Airport.

North of TPA

Southern Comfort, Oakview Terrace, and
West Park Estates are totally built-out
developments, therefore, no change is
anticipated in the number of people
impacted within the 2000 DNL contours.

The Benjamin Road area has vacant
potentially developable land. However, the
previously discussed land use controls have
discouraged new residential development
over the past decade and are expected to
continue to discourage new residential
development in areas within the DNL 65"
contour.

Given the existing development already
within the DNL 65 contour and the
likelihood of little, if any, new residential
development in these impacted areas, the
existing number of residents is projected to
be impacted in the future. Since there are a
number of older mobile homes in the
Benjamin Road vicinity that are in an area
transitioning to commercial uses, the
residential population within the DNL 65
contour could slightly decline during the
next five years.

South of TPA

The Mariner Street neighborhood is totally
developed. No new residential development
in the next five years can be expected.
Therefore, the same number of people
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within the DNL 65 contour is forecast for
the future.

East of TPA

It is anticipated that there will be no
residences within the DNL 65 contour in the
future. This is due to the expansion of
airport property coupled with the conversion
of the land to commercial purposes in the
vicinity of the DNL 65" contour.

West of TPA

It is likely that there will be fewer residents
in the vicinity east of George Road. The
transitioning of this area to commercial uses
and restrictions on building new residential
housing will continue to constrain
development of future non-compatible land.

Conservatively, it is estimated that the
existing residential population will remain in
this vicinity for the next 5 years.

Conclusions

The future land use within the 2000 DNL
65" contour will not significantly change
over the next five years for the reasons
stated above. Table 5.2 conservatively
reflects the projected population that will be
residing within the DNL 65" contours. As
discussed, because of certain areas
undergoing transition from residential to
commercial uses and the development
controls in place to discourage new non-
compatible uses, the resident population
could actually slightly decline in these noise
impacted areas.

Table 5.2

Planned Land Use Non-Compatible Properties for 2000 DNL Noise Contour Intervals

Contour Interval Population Residential Dwelling Unit
75+ 0 0
70-75 0 0
65-70 191 78
Total 191 78

' Population estimated based on dwelling unit counts.

Hillsborough County household size of 2.46

_persons/household as estimated by Hillsborough County City-County Planning Commission, April 1997.
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Chapter Six

Updated Noise Exposure Maps

This section presents the TPA Noise
Exposure Maps for 2000 and 2005,
submitted in accordance with the provisions
of FAR Part 150 Airport Noise
Compatibility Planning.

Figures 6-1 through 6-4 present Noise
Exposure Maps for the following cases,
based on assumptions noted, and as
replacements for existing maps as noted.
The certification page at the front of this
document addresses Part 150 requirements
regarding accuracy of the maps and the
opportunities provided for public review and
input.

Figure 6-1 represents existing conditions for
the year of submission, assuming the
existing Noise Compatibility Program,
airport layout, operations, and other noise
modeling assumptions described in Chapter
Four.

Figure 6-2 represents forecast conditions for
the fifth year following the year of
submission, assuming the existing Noise
Compatibility Program (unchanged from
2000), airport layout (unchanged from
2000), forecast operations, and other noise
modeling assumptions described in Chapter
Four.

Figure 6-3 represents the existing conditions
with the implementation of the revised
Noise Compatibility Program, as described
in Chapter Seven, including the revised
runway and flight track utilization rates
presented in Appendix F.
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Figure 6-4 represents the forecast conditions
with the implementation of the revised
Noise Compeatibility Program, as described
in Chapter Seven, including the revised
runway and flight track utilization rates
presented in Appendix F.

Figures 6-1 and 6-2 replace the previously
approved 1985 and 1990 maps, pending
FAA  approval for revised Noise
Compatibility Program. Following FAA
review and approval of the revised program,
Figures 6-3 and 6-4 will represent the
official maps.

The 2000 Noise Exposure Map (Figure 6-1)
shows 78 dwellings which represent
approximately 191 people currently within
the DNL 65 dB contour. Figure 6-2 shows
that by the year 2005, with the existing NCP
that shows 10 dwellings which represent
approximately 24 people. This represents a
87% decrease in the number of dwellings
and people within the DNL 65 dB contour as
discussed in the tables and discussion in
Chapter Five.

The 2000 Noise Exposure Map with the
revised NCP (Figure 6-3) shows 70
dwellings and 172 people within the DNL
65 dB contour. Figure 6-4 shows by the year
2005, with the revised NCP that shows 10
dwellings which represent 25 people. This
represents an 87% decrease in the number of
dwellings and people within the DNL 65 dB
contour as discussed in the tables and
discussion in Chapter Five.



Table 6.1 summarizes the number of
dwelling units and people within the DNL
65 dB contour.’

Table 6.1

Non-Compatible Land Use within Updated 2000 and 2005 Noise Exposure Maps, with Existing and Revised
Noise Compatibility Programs

Estimated Dwelling Units Estimated Residents

within DNL 65-70 dB within DNL 65-70 dB
Case Contour Interval . Contour Interval
2000 with Existing Noise Compatibility Program 78 191
2005 with Existing Noise Compatibility Program 10 24
2000 with Revised Noise Compatibility Program 70 172
2005 with Revised Noise Compatibility Program 10 25
Source: HMMH, Inc.
6-2
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2005 Five-Year Forecast Conditions Noise Exposure Map
with Revised Noise Compatibility Program Figure 6-4
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Chapter Seven
Noise Abatement

including the

The existing TPA Noise Compatibility
Program (NCP) includes three categories of
compatibility measures: (1) noise abatement
(measures that affect the size and shape of the
noise contours), (2) land use (measures that
address land use incompatibilities that
remained after the implementation of the
noise abatement measures), and (3)
continuing program measures (measures
related to the implementation and review of
the NCP).

This study considered noise abatement
alternatives  first. Then, land wuse
compatibility actions were considered

because noise abatement measures are
generally preferable to land use measures as a
means of reducing noise impacts since land
use measures typically involve higher
economic, social, and political costs. This
chapter presents the noise abatement analyses
that initiated the TPA NCP update. Chapter
Eight presents the review and update of land
use measures that followed the noise
abatement analyses.

Chapter Nine summarizes the revised NCP,
recommended continuing
program measures that complement the
recommended noise abatement and land use
actions.

71  RECOMMENDED
CHANGES TO EXISTING
NCP

The recommended NCP is a refinement of the
existing, highly effective NCP. It
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recommends continuation of one measure
without change, changes to three of the
measures, and four new measures. One
measure is complete and will not require
further action. Section 1.4.1 lists the noise
abatement elements of the existing NCP.

The recommended revisions to the existing
NCP follow (with the “existing” numbering
from the original NCP documentation noted):

Completed measure (no FAA action
required)

* Augment vegetation noise barrier along
the western perimeter of the Airport to
increase its noise attenuation qualities.
(Existing Measure #4. The highway
structures west of the Airport make this
recommendation  largely  irrelevant.
Landscaping does not significantly
attenuate sound, unless there is heavy
vegetation over relatively long distances.
No further noise barriers west of the
Airport would offer potential benefits).

Established measure to be continued (no
FAA action required)

® Establish a helipad on the east side of the
Airport to help separate helicopter traffic
from fixed wing flows, and thereby
reduce unnecessary overflight of areas
adjacent to the Airport. (Existing
Measure #5. HCAA established a
helipad location approximately 700 feet
south of Runway 9-27, approximately
2,100 feet west of its east end. There is



no basis to consider a change in the
helipad location).

Measures recommended to be modified
from existing NCP

The ATCT will make all reasonable
efforts to implement the preferential
runway program consistent with operating
conditions and reasonable attention to
delay. Adopt existing Tampa ATCT
“Informal Runway Use Program” Letter
to Airmen Daytime (6 a.m. to midnight)
Preferential Runway Use Priority for
Turbojets:

A. South Operation: Arrive 18L-18R
1. Depart 18R
2. Depart 18L

B. North Operation: Depart 36L-36R
1. Arrive 36L
2.  Arrive 36R

C. East/West Operation: Arrive/Depart
9-27

(Modification of existing Measure #1.

This measure amends existing Measure
#1, which calls for maximizing south
flow. It adds the detailed runway use
priorities set form in the existing Letter to
Airmen (Appendix D).

Encourage operators of turbojet aircraft to
use Air Transport Association (ATA)-
recommended noise abatement arrival
procedures and  “distant”  Noise
Abatement Departure Procedure (NADP)
profiles, as recommended in FAA
Advisory Circular 91-53A for turbojets
over 75,000 pounds, or by National
Business Aviation Association (NBAA)
or manufacturers for corporate jets.
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(Modification of existing Measure #2.
This measure adds NADP profiles to
complement existing arrival procedures.

An engine maintenance runup enclosure
will be constructed at the north end of the
existing Delta Air Lines maintenance
ramp, with the opening oriented to the
south, with the requirement that operators
share the facility and use it for all runups
above idle power. Idle runups to continue
at previously approved locations. Section
7.4.3 discusses and depicts the location of
this proposed facility.

(Modification of existing Measure #3.
This measure adds a runup enclosure for
runups above idle.)

New measures to be added to NCP

Initial turbojet departure headings:

— Runway 36L or 36R -
(Magnetic) track

— Runway 18R —200'M track

— Runway 18L — 210'M track

— Runway 27 — 270'M track

— Runway 9 — 90'M track

360 M

Headings to be maintained until reaching
3,000 feet MSL unless instructed by the
TPA ATCT “Informal Runway Use
Program,” which should be included in
the NCP at this time.

Nighttime bi-directional runway use:

When wind, weather, and field
calculations permit, and no delays to
arrivals or departures will result, all
aircraft are to use Runway 18R for
departures and Runway 36L for arrivals
from midnight to 6 am. If conditions do
not permit, use daytime preferential
runway use program. (This measure is
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Table 7.1

also an existing element of the TPA
ATCT: “Informal Runway Use Program,”
which should be included in the NCP at
this time. While the “Informal Runway
Use Program” currently applies only to
turbojets, it is recommended to be
extended to all aircraft.)

When wind, weather, field, and traffic
conditions permit, and no excessive
delays will result, turbojet arrivals to
Runway 36L will not conduct base legs
north of MacDill Air Force Base. (This
measure incorporates a procedure into the
NCP that the Tampa ATCT is currently
implementing on an informal basis.)

When wind, weather, field, and traffic
conditions permit, and no excessive
delays will result, the Tampa ATCT will
not assign propeller-driven  aircraft
departure turns greater than 360M
(magnetic) on Runway 36L and greater
than 20'M on Runway 36R. (This is a
new measure not addressed in the
original NCP or any subsequent ATCT
procedures.)

summarizes the recommended

noise abatement elements of the revised NCP
as compared to the original NCP elements.

7.2

CATEGORIES OF
MEASURES REQUIRED
FOR CONSIDERATION
UNDER FAR PART 150

Section B150.7(b) of FAR Part 150 requires
airport proprietors to consider at least seven
categories of compatibility measures for
inclusion in the NCP. These measures and

the

sections of this document that address

them follow:
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1

2)

3)

4.

To ensure the use of property for purposes
which are compatible with airport
operations, acquisition of land and
interests therein including, but not limited
to, air rights, easements, and development
rights. Addressed in Chapter Eight -
Land Use Compatibility.

The construction of barriers and acoustic
shielding, including the soundproofing of
public buildings. Addressed in Chapter
Eight - Land Use Compatibility.

The implementation of a preferential
runway system. Addressed in Section
7.4.1.

The use of flight track procedures,
including modifications of flight tracks, to
control aircraft operations to reduce
exposure of individuals (or specific noise
sensitive areas) to noise in the areas
around an airport. Addressed in Section
7.4.4.

5) The implementation of any restriction on

the use of an airport by any type or class
of aircraft based on the noise
characteristics of those aircraft. Such
restrictions may include, but are not
limited to, the following list. It is not
necessary for all of these potential
restrictions to be examined in each NCP,
as long as a program gives consideration
to at least one type of restriction.
Addressed in Section 7.4.2.

1) Denial of an airport to aircraft types or
classes which do not meet Federal
noise standards;

ii) Capacity limitation based on the
relative noisiness of different types
of aircraft;



Table 7.1

Comparison of Original and New/Revised Noise Abatement Elements of NCP

Original
NCP #

Original Measure

Revised or New Measure

FAA Action Required

1.

N/A

N/A

N/A

N/A

Daytime south flow preferential

Recommend turbojet use of ATA

arrival procedure.

Recommend construction of

shared runup enclosure for runups
above idle power. Continue idle

runups at designated locations.

Augment vegetative barrier on
western perimeter or Airport.

Establish helipad on east side of

Airport.

Not applicable.

Not applicable.

Not applicable.

Not applicable.

Revise wording in NCP to reflect
runway use priority in existing Letter to
Airmen.

Add request for turbojet use of distance
NADP profiles. -

Add runup enclosure.

Measure completed by effect of
construction of highway berms.

Helipad designated. Use will continue.

Initial turbojet departure headings, as
set forth in Tampa ATCT Letter to
Airmen.

Nighttime bi-directional runway use.
Extend existing nighttime turbojet
runway use, as defined in existing
Tampa ATCT Letter to Airmen, to all
aircraft.

Limit turbojet base legs on east
downwind approaches to 36L north of
MacDill AFB.

Limit propeller departure turns greater
than 310° on 36L and greater than 60°
on 36R.

Approve revised wording to
make consistent with existing
Letter to Airmen.

Approve addition of distant
NADP profile.

Approve addition of runup
enclosure.

None.

None.

Approve existing measure as
part of NCP.

Approve measure as part of
NCP.

Approve measure as part of
NCP.

Approve measure as part of
NCP.
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iit) Requirement that aircraft using an
airport must use noise abatement
takeoff or approach procedures
previously approved as safe by the
FAA,

iv) Landing fees based on FAA-
certificated or -estimated noise
emission levels or on time of arrival;
and

v) Nighttime restrictions.

6) Other actions or combinations of actions
that would have a beneficial noise
control or abatement impact on the
public.

7) Other actions recommended for analysis
by the FAA for a specific airport. '

7.3 IMPLEMENTATION OF
NOISE ABATEMENT
ELEMENTS OF EXISTING
NCP

The success of the abatement program
depends on actions taken to implement and
monitor the effectiveness of the measures.
This study was initiated with a review of
implementation of the existing noise
abatement measures. The result of the
review was that overall compliance with the
existing noise abatement measures has been
achieved with a high degree of compliance,
as discussed below.

The original (1987) TPA Part 150 study
recommended five noise abatement
measures:

1) Use southerly traffic flows whenever
possible.

2) Encourage operators of turbojet aircraft
to use ATA-recommended noise
abatement arrival procedures.

3) Designate engine runup procedures.

4) Augment vegetation noise barrier along
the western perimeter of the Airport.

5) Establish a helipad on the east side of the
Airport.

The first measure (preferential south flow) is
implemented through a “Letter to Airmen”
on the TPA “Informal Runway Use
Program” issued by the FAA’s ATCT at
TPA."> Appendix D provides the Letter to
Airmen, the Letter also defines two
additional noise abatement measures:

1) Priority of turbojet runway use from
midnight to 6 a.m.

2) Initial turbojet departure headings.

These two additional noise abatement
measures were not addressed in the FAA’s
ROA and, therefore, are not part of the
approved NCP. However, they are part of
the Airport’s noise abatement program. This
Part 150 Update reevaluates these measures
for formal inclusion in the NCP. '

The following subsections review the
implementation status of these seven noise
abatement measures. It should be noted that
overall compliance with the existing noise
abatement program is very high.

South Flow Preferential Runway

This measure is implemented by the TPA
ATCT’s “Informal Runway Use Program”
Letter to Airmen. Paragraph 1 of that Letter
identifies the runway use priority for turbojet



operations from 6 am. to midnight, in
somewhat greater detail, as follows:'’

* South Operations - Arrive 18L-18R
(1) Depart 18R
(2) Depart 18L

* North Operation - Depart 36L-36R
(1) Arrive 36L
(2) Arrive 36R

* East/West Operation - Arrive/Depart 9-27

As the preceding list indicates, this
abatement measure is more than just south
flow preferential; in operations in either
flow, it 'sets the lowest priority to be
operations on or off the south end of the east
parallel. Therefore, it must be evaluated in
two parts:

South Flow Preferential

Based on interviews conducted with ATCT
staff and analysis of historic wind data, the
runway use analysis conducted for the
development of the NEM reveals that the
south flow is used approximately 67 percent
of the time overall. While this is a relatively
high percentage of the time, it assumes that,
on average, the ATCT assigns south flow up
to approximately a 3-knot tail wind before
switching to north flow. However, the
FAA’s criteria for assignment of the active
runway actually allows the ATCT to permit

up to a 5-knot tailwind (with clear and dry
runways).'8

Wind data indicates that this criterion would
allow south flow at least 80 percent of the
time. Appendix E provides noise contours
for average annual daily operations in 2000,
with the assumption that the Airport
operates in either the north or south flow the
entire day. As summarized in Table 7.2, the
population within the 2000 south-flow noise
contours is substantially less than either
north flow or the actual annual runway use.
Increasing south flow will reduce overall
exposure.

Based on this analysis, it was initially
recommended that the study considers the
effect of increasing south flow to 80 percent
of the time be prepared. Subsequent FAA
input indicated that this assumed compliance
was too high, and that a 73 percent use was a
more reasonable assumption, which the NCP
should include as a goal. Section 7.4.1
presents additional analysis.

The ATCT suggested that the NCP should
call for them to make all reasonable efforts
to implement the preferential runway
program  consistent  with  operating
conditions and reasonable attention to delay.
To assist in achieving this goal, the ATCT
has already added improved wording to the
existing Letter to Airmen, as discussed in
Section 7.5.

Table 7.2

Population Within Contour Intervals for Differing Runway Use Assumptions

Contour Interval (DNL) South Flow North Flow 2000 Annualized
65-70 dB 148 1,954 191
70-75dB 0 96 0
Over 75 dB 0 0 0
Total (over 65 dB) 148 2,050 191
Source: HNTB analysis.
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Minimized Turbojet Departures on
Runway 18L and Arrivals on 36R

The restriction of turbojet operations on and
off the south end of the east parallel has
been an element of the TPA noise abatement
program since at least the early 1960°s. The
current Tower Letter to Airmen clearly
identifies these operations as the lowest
priority runway use for turbojets (see
Appendix D), as have preceding versions of
the Letter.

The NEM runway use analysis used a large
sample of “radar” data obtained from the
FAA’s ARTS system for TPA. The sample
included over 15,000 flight tracks from
slightly over 18 days of operations in March
and October 1997." The data indicate that
compliance was extremely high with this
component of the preferential runway
program, as summarized in Table 7.3.

As Table 7.3 indicates, corporate jet
compliance with this component of the
preferential runway was not as high as for
air carrier jets. This is due largely to the
following set of circumstances:

e Corporate jets generally originate or
terminate at locations on the east side of
the Airport, for which taxi times are
often shorter to and from the east
parallel. This causes pilots to request

(and the ATCT to approve) the use of
that runway, particularly during high
demand periods when there are delays on
the west parallel.

e Air carrier compliance with this
component of the runway use program
appears to be as high as expected given a
reasonable balance between delay and
noise considerations. It should be noted
that some commentators have suggested
relaxing this runway use restriction for
quieter corporate jets.

This important measure should be continued
with maximum possible compliance.
Section 7.4.1 presents additional analysis.

Nighttime Bi-Directional Runway Use

Paragraph 2 of the “Informal Runway Use
Program” Letter to Airmen defines this

measure as follows:2°

e When traffic,c wind, weather, and field
conditions permit, and no delays to
arrivals or departures will result, use
Runway 18R for turbojet departures and
Runway 36L for turbojet arrivals. If
conditions do not permit, then runways
will be assigned as defined in
Paragraph 1.

Table 7.3

Turbojet Operations on Runways 18L and 36R
from 15-Day ARTS Data Sample from March and October 1997

Approximate Use of Runway End

Operator/Aircraft Type

18L Departures 36R Arrivals
Air Carrier Jets 1% Less than 1%
Day: 4%, Day: 8%
Corporate Jets | jiont: Less than 1% Night: 13%

Source: HMMH analysis.
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The 1987 Part 150 Study investigated this
measure, but it was not included in the
approved NCP. The FAA subsequently
added the measure to the Tower Letter to
Airmen based on discussions with the
HCAA staff. (See paragraph 2 of current
Letter to Airmen presented in Appendix D.)
The ARTS data analysis indicates partial
compliance with this preferential runway
program component, as Table 7.4 indicates.

Operations complied with this measure to
the extent that use of the least preferred
runways was below 2 percent. There were
no turbojet departures on Runway 18L and
only two turbojet arrivals on Runway 36R,
out of a total identified sample of 129
operations. However, there were 20
departures on 36R and 36L, and 49 arrivals
on 18R and 18L. These 69 operations
represent approximately 53 percent of the
nighttime operations.

Public input groups requested the extension
of this measure to all aircraft. The FAA
accepted this recommendation, as long as
operating conditions permit. Section 7.4.1
presents additional analysis.

Initial Departure Headings
Paragraph 4 of the Tower Letter to Airmen

(Appendix D) sets forth the following initial
departure tracks for turbojet operations.

* Initial Departure Tracks. Headings
shall be assigned to insure aircraft remain
on the designated tracks. Do not expect
turns from initial headings until the
aircraft has reached 3,000 feet unless
operationally required.

a) Runway 36L or 36R  track 360
b) Runway 18R track 200
¢) Runway 18L track 210
d) Runway 27 track 270
e) Runway 9 track 090

The March and October 1997 ARTS data
samples provide information that reveal a
high degree of compliance with these
desired initial departure tracks. Plots of
flight tracks were used to analyze the actual
flight track geometry. Figure 7-1 presents a
base map showing three imaginary airspace
“gates” that were used for this analysis. The
gates are vertical “windows” in space that
start at ground level at the locations shown
and extend up to 10,000 feet. The gates
include:

» Westshore Gate: Extends southerly along
the coast of the communities immediately
south of the Airport, to identify
departures that crossed over these
communities below 2,600 feet, which
was the minimum turn altitude in effect
in 1997.

Table 7.4

Turbojet Operations from Midnight to 6 a.m.
from 15-Day ARTS Data Sample from March and October 1997

Number of Operations by Type of Operator, Type of Operation, and Runway End
18L 18R 36L 36R Total
Air Corp. Air Corp. Air Corp. Air Corp. Air Corp.
Carrier Jet Carrier Jet Carrier Jet Carrier Jet Carrier Jet
Arr. 29 4 15 1 56 1 0 2 100 8
Dep. 0 0 1 0 7 0 2 11 10 11

Source: HMMH analysis.
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HILLSBOROUGH COUNTY AVIATION AUTHORITY

Airspace "Gates" Used in Flight _
Track Analysis Figure 7-1
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* Runway 36R Gate: Extends north of the
Airport to the east of the Runway 36R
extended centerline, to identify departure
turns to the east prior to reaching 2,600
feet.

* Runway 36L Gate: Extends north of the
Airport to the west of the Runway 36R
extended centerline, to identify departure
turns to the west prior to reaching 2,600
feet.

The overhead view of air carrier jet flight
tracks, by runway end, that show which
tracks cross each of the gates is presented in
Figures 7-2 through 7-10. The gates are
also shown in vertical perspective (i.e.,
looking at the gates head on), depicting
where the tracks “penetrate” the gates.

Analysis of Westshore Gate

Figure 7-2 presents the plot of the 465 flight
tracks for air carrier jet departures off of
Runway 18R from the March and October
1997 data samples. Figure 7-3 plots the nine
operations that penetrated the Westshore
Gate.  Note that none of the tracks
penetrated the gate below 2,600 feet,
indicating perfect compliance with the
departure procedure.

Figures 7-4 and 7-5 present the
corresponding plots for the four Runway
18L air carrier jet departures in the March
and October 1997 data samples. Threc of
the tracks penetrated the gate; however, note
that two of those penetrations were at the
extreme north end of the gate and flew
through the gate from the east to the west.
Only one track turned back to the east
through the gate, and it penetrated the gate at
nearly 6,000 feet, once again indicating
perfect compliance with the departure
procedure.

Figures 7-6 and 7-7 present the same plots
for the 920 Runway 18L departures during
14 days in July 1997, when the west parallel
was closed for rehabilitation. These plots
clearly show the undesirable consequences
of high turbojet use of Runway 18L for
departure.

This analysis did not indicate a need to
consider revisions to the existing procedures
nor any alternative contour cases to run.
However, the revised NCP should
incorporate the initial departure heading
procedure as they currently exist for
turbojets in the Tampa ATCT Letter to
Airmen.

Analysis of Runway 36R and 36L Gates

Figure 7-8 plots the 2,148 air carrier jet
departures from Runways 36R and 36L,
from the combined March, July, and October
data samples.' Figures 7-9 and 7-10 plot
the 44 operations that penetrated the
Runway 36R and 36L gates below 2,600 feet
(11 through the Runway 36R gate and 33
through the 36L gate). These operations
represent approximately two percent of all
departures and less than two operations on
the average day. This rate of non-
compliance with the departure procedures is
very low, and is typical of the level of early
turns that can be attributed to unusual
weather or traffic considerations.

This analysis did not indicate a need to
consider revisions to the existing procedures
nor any alternative contour cases to run.
However, the revised NCP should
incorporate the initial departure heading
procedures as they currently exist for
turbojets in the current Tower Letter to
Airmen (Appendix D).



Noise Abatement Procedures

The original Part 150 included an FAA-
approved measure for the HCAA to:
“Encourage operators of turbojet aircraft to
use ATA J[Air Transport Association]
recommended noise abatement arrival
procedures.” This recommendation suggests
a broader category of noise abatement that
relates to procedures that pilots can use to
reduce noise exposure through the manner in
which they “fly” the aircraft. The original
Part 150 only addressed arrival procedures.
Since the completion of that study, the FAA
has provided airports and operators of airline
type jets with specific guidance on the
selection and implementation of noise
abatement departure procedures

Based on public input, one effect of
increasing the glide slope is presented in
Section 7.4.5. That analysis does not
support increasing one glide slope angle, or
otherwise changing one existing NCP
element.

Noise Abatement Arrival Procedures

The intent of the noise abatement arrival
procedures is to minimize thrust used on
approach by delaying gear and flap
deployment as long as possible, and to use
the minimum flap setting possible. As
discussed in the original study, these
procedures affect aircraft approaches at least
three miles from the landing threshold, when
the aircraft are at altitudes above 1,000 feet
above ground level (AGL). These distances
are significantly outside of the 65 dB DNL
contours for either 2000 or 2005. While the
procedures would not affect the noise
contours considered for land use
compatibility purposes, there would be
benefits outside the contours, and the
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procedures are continued

implementation.

worthy of

Implementation of this measure is purely
voluntary and is based on wind, weather,
visibility, traffic, aircraft weight and
performance, and other considerations.
Airlines develop guidelines for pilots to
follow that take all of these factors into
account, but pilots retain a high degree of
discretion. These factors make it nearly
impossible to model the effect of the
recommended procedures with any degree of
certainty.

Figures 7-11 through 7-14 present plots of
altitude profiles for Boeing 727-200
approaches to Runways 18R, 18L, 36R, and
36L, from the March, July, and October
1997 data. The dark lines on the plots show
the 3-degree approach angle that is the
standard setting for airport “glide slope”
instrumentation that pilots can use for
vertical guidance on approach (and that
airline pilots must follow if it is turned on).
The glide slope setting is three degrees on
Runways 18R, 18L, and 36L (Runway 36R
does not have glide slope instrumentation).”
These plots reveal that the sample of
approaches is almost universally at or above
the 3-degree approach slope. In addition,
they reveal that a large proportion of the
aircraft approach at significantly steeper
angles than three degrees. These steeper
angles imply the use of reduced power over
the settings that would be required to
maintain a 3-degree slope, all other
parameters being equal. It should be noted
that, even without instrumentation, a 3-
degree approach slope appears to be the
effective “floor” for approaches to Runway
36R.



with Westshore Gate

HILLSBOROUGH COUNTY AVIATION AUTHORITY
Air Carrier Jet departures, Runway 18R

Figure 7-2

March and October 1997 Data Samples
(465 Operations)
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HILLSBOROUTGH COUNTY AV I ATION AUTHORITY
Penetration Plot for Westshore Gate
Runway 18L Air Carrier Jet Departures Figure 7-3

March and October 1997 Data Samples
No Tracks Penetrated Gate Below 2,600 Feet (Out of 465 Operations)
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HILLSBOROUGH COUNTY AVIATION AUTHORITY

Air Carrier Jet Departures, Runway 18L .
with Westshore Gate Figure 7-4

March and October 1997 Data Samples
(4 Operations)
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HILLSBOROUSGH COUNTY AVIATION AUTHORITY

Penetration Plot for Westshore Gate
Runway 18L Air Carrier Jet Departures Figure 7-5

March and October 1997 Data Samples
2 Tracks Penetrated Gate Below 2,600 Feet (Out of Total)
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HILLSBOROUGH COUNTY AVIATION AUTHORITY

Air Carrier Jet Departures, Runway 18L _
with Westshore Gate Figure 7-6

July 1997 Data Sample
(920 Operations)

I8 .
\

—
- &

-

N 1 B Arcrivols )’
} — - ??:LW, o B B Deporh:cres
r AN 7 = .| Overflights |

T > ‘:4\“@}“ e y il "//

50000 ft

TAMPA INTERNATIONAL AIRPORT MASTER PLAN UPDATE AND F.A.R. PART 150 STUDY




HILLSBOROUGH COUNTY AVIATION AUTHORITY

Penetration Plot for Westshore Gate
Runway 18L Air Carrier Jet Departures Figure 7-7

July 1997 Data Samples
681 Tracks Penetrated Gate (Out of 920 Tracks)
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HILLSBOROUGH COUNTY AVIATION AUTHORITY
Air Carrier Jet Departures, Runways

36R and 36L, with 36R and 36L Gates Figure /-8
March, July and October 1997 Data Samples
(2,148 Operations)
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AHILLSBOROUGH COUNTY AVIATION AUTHORITY
‘v," Penetration Plot for Gate 36R
V Runway 36R and 36L Air Carrier Jet Departures Figure 7-9
March, July, and October 1997 Data Samples
11 Tracks Penetrated Gate (Out of 2,148 Operations)
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Penetration Plot for Gate 36L
Runway 36R and 36L Air Carrier Jet Departures Figure 7-10
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H I L LS BOARDLUGH COUNTY AV IATION AUTHORITY

Approach Altitude Profiles
B727200s on Runway 18R Figure 7-11
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N HILLSBOROUGH COUNTY AVIATION AUTHORITY
wa¥a | Approach Altitude Profiles
| B727200s on Runway18L Figure 7-12
March, July, and October 1997 Data Samples
(172 Operations)
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A HILLSBOROUGH COUNTY AVIATION AUTHORITY

wa2 | Approach Altitude Profiles
V B727200s on Runway 36R Figure 7-13

March, July, and October 1997 Data Samples
(61 Operations)
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A HILLSBOROUGH COUNTY AVIATION AUTHORITY

wa¥a | Approach Altitude Profiles
V B727200s on Runway 36L Figure 7-14
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Run-Up Procedures

The 1987 Part 150 included an approved
measure for the HCAA to: “Designate
engine runup areas.” The, study included a
proposed runup policy and location. Figure
7-15 represents that recommendation.

Currently, the only regular runup activity is
conducted at the Delta and US Airways
maintenance facilities on the east side of the
Airport as shown in Figure 4-16. Section
4.3.4 describes the average daily runup
activity that the airlines conduct at these two
facilities, which are modeled in the 2000 and
2005 contours. The contours clearly show
the effects of this activity, in the form of
bulges on the east side of the Airport at the
locations of these two facilities. It should be
noted that the INM does not assume any
sound attenuation from structures in
calculating the effect of runups; the
maintenance hangars and associated walls
provide some attenuation. - The con-tours
should be considered conservatively large in
that area.

Runups conducted at the two maintenance
facilities are audible in the Drew Park
community, including outside of the buyout
area. At least one resident of the Drew Park
area has requested that the HCAA consider
using the buyout area to install a berm or
other type of barrier to mitigate rinup noise.

For the limited remaining runup activity, the
HCAA Operations staff designate locations
that do not conflict with airport operations
on a case-by-case basis. In most instances
the location shown in Figure 7-15 is used.
Other locations are used too infrequently to
depict.

The noise level produced in the community
by run-up operations at the current Delta
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Airlines and USAirways facilities varies
according to the type of aircraft conducting
the operation, the power setting in use, and -
the meteorological conditions. However,
maximum noise levels in excess of 75
decibels can occur up to a mile from the
facility. The 2000 and 2005 noise contours
without the run up enclosure (Figures 6-1
and 6-2) clearly show the effect of the
existing runups, with the 65 dB DNL
contour extending into the Drew Park
community east of the airport in both years,
and even the 70 dB DNL contour in the
2000 case.

Section 7.4.3 describes the analysis of a
shared-use maintenance runup facility to
address this issue. The proposed location is
at the north runup location at the Delta
Airlines maintenance facility shown in
Figure 4-16.

Noise Barriers

The 1987 Part 150 included an FAA-
approved measure for the HCAA to:
“Augment the vegetation noise barrier along
the western perimeter of the Airport.” The
highway structures west of the Airport make
this recommendation largely irrelevant.
Contrary to  commonly-held views,
landscaping does not significantly attenuate
sound unless there is heavy vegetation over
relatively long distances. On the order of
100 feet of heavily-wooded area is required
to provide five decibels of attenuation; this
is the same level of attenuation from a single
structure that breaks the line of sight from
the noise source to the receiver. The
existing highway structure west of the
Airport provides this type of attenuation.
One hundred feet of dense vegetation in
addition to the highway structure would add
only one or two additional decibels of
attenuation.



It should also be recognized that any type of
vegetation or structure has essentially no
benefit once an aircraft is in the air and there
is a direct line-of-sight path from it to the
residences west of the Airport.

No further noise barriers west of the Airport
appear to offer potential benefit.

Helipad

The original Part 150 included a measure to:
“Establish a helipad on the east side of the
Airport.”  The HCAA established this
helipad at a location approximately 2,100
feet west of the east end of Runway 9-27,
approximately 800 feet south of the runway
centerline. The helipad location is shown on
the existing airport layout presented in
Figure 4-2 of the Draft Part 150 NEM
Update documentation, and with the model-
ed helicopter flight tracks in Figure 4-15.

Helicopter operations and the helipad
location do not affect the noise contours to
any noticeable extent; therefore, there is no
basis on which to consider a change in the
helipad location.

7.4 POTENTIAL NEW OR
REVISED MEASURES

Five categories of noise abatement measures
were considered:

« preferential runway use

* noise abatement cockpit procedures
* runup noise control

* noise abatement flight paths

* noise abatement arrival procedures

7.4.1 Preferential Runway Use

Five potential revisions to the existing
preferential runway program at TPA are
described below.

Alternative 1a. Increase south flow to 80
percent, possibly through  “formal”
preferential runway program status.

The runway use analysis for this study
revealed that south flow is used
approximately 67 percent of the time
overall. While this is a relatively high
percentage of the time, it suggests that the
ATCT typically assigns south flow up to
approximately a 3-knot tail wind before
switching to north flow. However, the
FAA’s criteria for assignment of the active
runway actually allows the ATCT to allow
up to a 5-knot tailwind (with clear and dry
runways).”? Wind data indicates that this
criterion would allow south flow at least 80
percent of the time. However, the Tampa
ATCT review of this proposal indicated that
operational requirements would only permit
them to reduce the gap between current and
ideal implementation by 50 percent, or to 73
percent use of the preferential south flow, so
the final contours for 2000 and 2005 with
the revised NCP (shown in Figures 6-1 and
6-2) assumed this percentage.

Figure 7-16 presents DNL contours for
application of the 80 percent assumption to the
2000 operations, compared to the 2000 Base
Case contours. As expected, the contours
shrink to the north and expand to the south. It
is estimated that this revision to the noise
abatement program would result in a net
increase in the residential population within
the 65 dB DNL contour by approximately 100
persons.”* The increased population appears to
be largely in the Dana Shores neighborhood
immediately west of TPA.

All Working Group members accepted this
recommendation subject to the FAA ATCT
suggestion that 73 percent compliance would
be more reasonable to expect. There were no
objectives to continued efforts to implement



HILLSBOROUGH COUNTY AVIATION AUTHORITY

Runup Procedures Recommended in
Original Part 150 Figure 7-15

PROPOSED HANDOUT DESCRIBING RUNUP POLICY
AIRCRAFT RUNUPS

As part of its Noise Abatement Program, the Tampa International Airport has
established the following policy for engine maintenance runups.

Time: Runups shall only be conducted between 6:00 a.m.
and 11:00 p.m without prior approval. This limit
has previously been in effect.

Location: Delta Air Lines will conduct runups at its
maintenance area. All other extended turbojet
runups (more than 30 seconds) shall be conducted at
the location shown below, on Taxiway "N" just east
of Taxiway "L.”

Orientation: Aircraft orientation during runups at the Taxiway
“N" site shall be limited to a heading of 345° to
165°, and a heading of 090° to 220° when Runway
9/27 1is in use.

Your cooperation in carrying out the policy is appreciated.
Let's help make Tampa International Airport a "Good Neighbor.~”
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HILLSBOROUGH COUNTY AVIATION AUTHORITY

2000 Day-Night Average Sound Level (DNL) Contours
for Noise Abatement Alt. 1A, Preferential Runway Use - )
80% South Flow Figure 7-18
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this measure to the maximum extent feasible.
Moreover, the ATCT proceeded to make
revisions to the existing Letter to Airmen to
help meet this objective. Specifically, they
added the wording regarding the treatment of
pilot requests for non-preferred runways, as
presented in Section 7.5.

Alternative 1b. Increase corporate jet
compliance with restricted use of turbojet
operations on and off the south end of
Runway 18L-36R.

The runway use analysis for this study used a
large sample of “radar” data obtained from
the FAA’s ARTS system for TPA. The
sample included over 15,000 flight tracks
from slightly over 18 days of operations in
March and October 1997.° The data indicate
that overall compliance was extremely high
with this component of the preferential
runway program, as summarized in Table
7.5.

Working Group members agreed that air
carrier compliance with this component of the
runway use program appears to be as high as
could be expected, given a reasonable balance
between delay and noise considerations, but
recommended  analysis of increasing
corporate jet compliance to the air carrier

level. Figure 7-17 presents DNL contours
for application of this assumption to modeled
2000 operations compared to the 2000 Base
Case contours. The two contour sets do not
differ significantly over any populated area.
A difference in the residential population
within the 65 dB DNL contour is not
expected.

Corporate aviation representatives to the
Working Groups requested that this
restriction be eased because it increases taxi
time to and from corporate facilities on the
east side of the Airport. This option is
considered in Alternative le.

Alternative 1c. Increased compliance with
nighttime preference for 18R departures and
36L arrivals.

The existing preferential runway program
calls for turbojets to depart on Runway 18R
and to arrive on Runway 36L between
midnight and 6 am., when traffic, wind,
weather, and field conditions permit, without
delays to arrivals or departures.

As shown in Table 7.6, the ARTS data
analysis indicates partial compliance with
this preferential runway  program
component,

Table 7.5

Turbojet Operations on Runways 18L and 36R
from 15-Day ARTS Data Sample from March and October 1997

. Approximate Overall (24-Hour) Use of Runway End'
Operator/Aircraft Type 18L Departures 36R Arrivals
Air Carrier Jets 1% Less than 1%
Corporate Jets 4% 8%

'These runway use figures are for 24-hour runway use. Because of the numerical dominance of daytime
activity, the 24-hour use rates are essentially the same as daytime runway use (under both the DNL definition
of day, 7 a.m. - 10 p.m., and the TPA preferential runway program definition of day, 6 a.m. - midnight).
Alternative 1b discusses the specific issue of nighttime preferential runway compliance.

Source: HMMH analysis. -



Table 7.6

Turbojet Operations from Midnight to 6 a.m.
from 15-Day ARTS Data Sample from March and October 1997

Number of Operations by Type of Operator, Type of Operation, and Runway End
181, 18R 36L 36R Total
Air Corp. Air Corp. Air Corp. Air Corp. Air Corp.
Carrier Jet Carrier Jet Carrier Jet Carrier Jet Carrier Jet
Arr. 29 4 15 1 56 1 0 2 100 8
Dep. 0 0 1 0 7 0 2 11 10 11
Source: HMMH analysis.
Operations complied with this measure to No Working Group members identified any
the extent that use of the least preferred significant capacity, delay, or other negative
runways was below 2 percent; out of a total operational implications that this alternative
sample of 129 operations, there were no might cause.
turbojet departures on Runway 18L and only
two turbojet arrivals on Runway 36R. Alternative 1d. Extend nighttime
However, there were 20 departures on 36R preference for 18R departures and 36L
and 36L, and 49 arrivals on 18R and 18L. arrivals to all aircraft.
These 69 operations represent approximately
53 percent of the operations during the Several members of the general public, as
midnight to 6 am. preferential runway well as Working Group and Community
period. Input  Group  members, suggested
consideration of extending the nighttime
Working Group members agreed that it (midnight to 6 am.) preferential runway
would be reasonable to assume that tighter program to all aircraft types.
implementation could result in adherence to ‘
this measure to the extent permitted by wind Figure 7-19 presents DNL contours for
conditions, which is approximately 8] application of this assumption to the 2000
percent for departures on Runway 18R, and operations compared to the 2000 Base Case
85 percent for arrivals on Runway 36L. contours. As expected, the contours shrink
to the north and expand to the south. It is
Figure 7-18 presents DNL contours for estimated that this revision to the noise
application of this assumption to the 2000 abatement program would result in a net
operations compared to the 2000 Base Case increase in the residential population within
contours. As expected, the contours shrink the 65 dB DNL contour by approximately
to the north and expand to the south. It is 200 persons. The increased population
estimated that this revision to the noise would be largely on Mariner Street in the
abatement program would result in a net Beach Park community south of TPA, with a
increase in the residential population within slight increase in the Dana Shores
the 65 dB DNL contour by approximately community immediately to the west.
100 persons. The increased population
would be largely Mariner Street in the Beach No Working Group members identified any
Park community immediately south of TPA. significant capacity, delay, or other negative
7-14
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operational implications that this alternative
might cause.

Alternative le. Ease restrictions on turbojet
36R arrivals and 18L departures.

Corporate aviation representatives on the
Working Groups requested that the HCAA
consider easing the restriction on use of 18L-
36R, because of the longer taxi time between
the west parallel and corporate facilities on
the east side of the Airport. Two principal
factors oppose this action: (1) it would
represent a major change in noise abatement
policy that is extremely important to residents
south of the Airport (and that many have
considered in making home purchase
decisions), and (2) analyses and forecasts of
airport delay indicate that turbojet use of the
east parallel would not be required within the
5-year forecast time frame of the Part 150
Update. The restriction could cause
excessive delay within the 20-year time frame
of the Master Plan Update. That study will
include a DNL contour forecast for the year
2020. However, that year is beyond the time
frame for consideration in this study.

In response to these concerns, corporate jet
pilots suggested that they could turn sharply
and early enough on departure from Runway
18L to sidestep to the west, so as to
effectively follow the preferred departure path
for Runway 18R, thereby avoiding residential
areas south of the Airport. The pilots
requested that flight track data be used to
investigate this option, including information
on where corporate jets reach 400 feet AGL
(the earliest point at which they may initiate a
turn), and comparisons of actual corporate
and air carrier jet tracks on the two runways.

Appendix L provides a copy of a letter
provided to three corporate jet pilots who
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commented on this matter. The appendix
also includes copies of their letters.

Figure 7-20 presents a plot of corporate jet
altitude profiles obtained from the 1997
ARTS data samples. That plot indicates that
most corporate jets reach 400 feet somewhere
between the southern end of Runway 18L and
Interstate 275 (Frankland Bridge).

Figure 7-21 compares plots of corporate jet
departure flight tracks for Runway 18L, and
air carrier jet departure flight tracks for
Runway 18R from the 1997 ARTS data
samples.

Figure 7-22 compares plots of the points at
which those tracks penetrate an artificial
airspace “gate” or window in space over I-
275. The plots assume the observer is
looking south from the Airport toward the
bay. The left (east) end of the gate is
approximately at Westshore Boulevard. The
right end of the gate is approximately 20,000
feet to the west over I-275.

The plots reveal that corporate jet tracks are
centered on a point approximately 5,000 feet
east of the air carrier jet tracks, approximately
the same distance as the separation of the
parallel runways, despite the fact that pilots
are assigned a sharper turn on Runway 18L
than 18R (210’ versus 200).

This analysis did not support easing the
restriction on use of 18L-36R. Moreover,
easing the restriction would increase airport
activity over communities south of the
Airport, in a manner that is contrary to
established noise  abatement  policy
implications. In the absence of both delay
and noise abatement benefits, no
justification can be found for changing the
existing restriction, at least within the 5-year
Part 150 forecast period.



In response to corporate jet pilot requests, the
HCAA proposes to undertake the following
test, outside the Part 150 process:

Following FAA approval of the revised NCP,
and after the HCAA has obtained flight
tracking and - portable noise monitoring
equipment, the HCAA will request that the
FAA initiate a test of eased use of Runway
18L for departures to allow pilots to
demonstrate their ability to consistently make
early turn in a manner that will have the same
effect on the noise contours as the current
departures on Runway 18R. The test will
consider easing the restriction 24-hours a day,
or for some portion(s) of the day. If the test
indicates the procedures are feasible, the FAA
will likely require an Environmental
Assessment (EA). If the test and EA are
successfully approved, and the measure
implemented on a continuing basis, the FAA
and HCAA will consider establishment of an
appropriate Standard Instrument Departure
(SID) which would be issued only to pilots
who had demonstrated their ability to comply
with the procedures, and who had entered
into a Letter of Agreement with the HCAA
and the FAA, recognizing that permission to
use the SID was contingent on continued,
demonstrated compliance based on HCAA
flight track monitoring.

7.4.2 Noise Abatement Cockpit
Procedures

Noise Abatement Departure Procedures

FAA Advisory Circular (AC) 91-53A (“Noise
Abatement Departure Profiles”) “describes
acceptable criteria for safe NADP profiles for
subsonic turbojet-powered airplanes with a
maximum certificated gross takeoff weight
over 75,000 pounds.” - The original version of
this circular, AC 91-53, was adopted in 1978.
That version—in effect at the time of the
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original Part 150—identified a single noise
abatement departure profile for all situations.
While the original study was silent on the
matter of NADP profiles, information
provided by the airlines for other airport
studies indicated that most operators followed
the AC 91-53 procedures at that time.

In 1990, in response to widespread concern
over safety issues related to noise abatement
departure procedures, the FAA instituted an
Aviation Rulemaking Advisory Committee
(ARAC) to assess NADP guidelines. The
ARAC included representatives from airports,
air carriers, Federal regulatory and research
agencies, and communities. The committee
developed two alternative procedures, which
were tested by the FAA and the airlines at
John Wayne Airport (Orange County,
California) in 1992, and for which the FAA
subsequently issued guide-lines in AC 91-
53A, replacing AC 91-53.

Unlike its predecessor, AC 91-53A defines:
(1) a close-in NADP to provide noise
reduction for land uses in close proximity to
the departure end of an airport runway, and
(2) a distant NADP to provide noise reduction
for more remote areas.

The AC defines the procedures generally,
identifying a minimum set of operating
parameters for carriers to use in developing
their own aircraft-specific  procedures.
Because of the complexity of individual
aircraft and airline operating procedures, the
AC does not (and could not) provide precise
cockpit instructions.

Major differences between AC 91-53A and
AC 91-53 include the following:

» For either the close-in or distant NADP,

thrust reductions can be initiated under
AC 91-53A at 800 feet above airport

- - -‘
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clevation (AAE), 200 feet lower than the
1,000 feet AAE .that AC 91-53 recom-
mended, but 300 feet higher than the
minimum cutback altitude in AC 91-53.

e AC 91-53A defines cutback thrust for all
aircraft as “no less than the thrust
necessary to maintain a takeoff path
engine-inoperative climb gradient.””® AC
91-53 identified the thrust for high-
bypass-ratio aircraft reducing power at
1,000 feet AAE as “normal climb thrust.”

e AC 91-53A’s close-in  NADP
recommends that flaps be retracted after
reaching 800 feet AAE and affer thrust
reduction, compared with flap retraction
at 1,000 feet AAE, but before reducing
thrust, in AC 91-53.

» Like AC 91-53, the distant NADP in AC
91-53A recommends flap retraction
before the thrust cutback, but, like the
close-in NADP, this cutback can be at a
lower altitude and to a lower thrust level
than AC 91-53A.

Table 7.7 summarizes these differences. As
indicated, the major difference between the
close-in and distant NADP is the timing of
the flap/slat retraction relative to the thrust
cutback.

AC 91-53A allows airport operators to work
with aircraft operators to select the

appropriate NADP for each runway end. This
level of site-specific program customization
was a major step over the previous AC.

Evaluation of NADP Alternatives at TPA

To consider the NADP alternatives and their
potential effectiveness at TPA, Figures 7-23
through 7-25 present and compare the 95 dB
Sound Exposure Level (SEL) contours for
straight-out departures on Runways 18R,
36R, and 36L, respectively, for the Boeing
737-200 with the JT8D-17 engine. Each
figure presents contours for the following
three departure procedures:

 Standard (non-NADP) departure
procedure, as modeled in the INM.

¢ Close-in NADP.

¢ Distant NADP.

The contours were prepared using the FAA’s
INM Version 5.1a.  The INM does not
include modeling inputs for the NADPs.
These NADP contours are based on data
collected from airlines for a similar analysis
at Palm Beach International Airport (PBI).
The FAA requires that consultants and
airports  submit detailed documentation
justifying the NADP modeling inputs used in
developing  official NEM  contours.
Following consideration of the alternatives is
a discussion of how to obtain authorized
inputs for critical aircraft types at TPA.

Table 7.7
Comparison of AC 91-53 NADP to AC 91-53A Close-In and Distant NADPs

AC 91-53

AC 91-53A

Close-In | Distant

Minimum thrust cutback altitude

1,000' AAE (recommended)

800' AAE

Cutback thrust

high-bypass-ratio engines: normal climb

low-bypass-ratio engines: no less than
minimum 1-engine out

Flap/slat retraction prior to cutback

Source: HMMH analysis.

no less than minimum one-engine out

after thrust cutback | prior to thrust cutback



The B737-200 was used as the example
aircraft in these figures because it is the most
common type of older, relatively noisy Stage
2 aircraft currently operating at TPA. It is
likely that “hush-kitted” Stage 3 versions of
this aircraft type will continue to operate at
TPA after 2000. The NADP benefits of the
Stage 3 version will essentially be the same as
_the Stage 2 version depicted here.

As shown in Figures 7-23 through 7-25, the
close-in and distant NADP contours are
narrower but longer than those for the stand-
ard procedure. The distant NADP contour is
smaller than the close-in contour in all areas.

Based on this analysis, it is recommended that
the revised NCP include the distant NADP.

7.4.3 Runup Noise Control

Noise from engine runups at the US Airways
and Delta maintenance facilities is one of the
most significant issues of public concern.

The noise level produced in the community
by run-up operations at the current Delta
Airlines and USAirways facilities varies
according to the type of aircraft conducting
the operation, the power setting in use, and
the meteorological conditions. However,
maximum noise levels in excess of 75
decibels can occur up to a mile from the
facility. The 2000 and 2005 noise contours
without the run up enclosure (Figures 6-1 and
6-2) clearly show the effect of the existing
runups, with the 65 dB DNL contour
extending into the Drew Park community east
of the airport in both years, and even the 70
dB DNL contour in the 2000 case.

Data collected indicated that the Delta and
US Airways conducted a combined total of
approximately 21 runup sessions per week in
1997, of which approximately 14 were
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between 10 pm. and 7 am. (DNL
“nighttime”).””  Only half of the weekly
runup sessions (approximately 11 per week
on average) involved power settings above
idle, and idle runups do not produce noise
levels loud enough to require the use of an
enclosure. It should be noted that US
Airways has initiated maintenance on Airbus
A319, A320, and A321 aircraft, and
maintenance runup activity is expected to
increase at the Airport.

The Working Groups and Community Input
Group requested noise benefit and
construction cost information for runup
enclosures. This information was obtained
from the two sources described below.

Chicago - O’Hare International Airport
Runup Enclosure Study

The Chicago Department of Aviation recently
completed the installation of a runup
enclosure designed for shared use by two
major air carriers with maintenance facilities
at O’Hare International Airport—United and
American. That 3-sided facility is
approximately 300 feet wide and 300 feet
deep, and has no door. It is designed for
“taxi-in, taxi-out” operation of aircraft up to a
Boeing 757 (130-foot wingspan) and “push-
in, pull-out” use by aircraft up to a Boeing
747 or 777 (198-foot wingspan). The facility
is used three to four times per night (10 p.m.
to 7 am.), ie, 21 to 28 nighttime runup
sessions per week.

The 11 runup sessions that Delta and US
Airways conducted per week in 1997, on
average, represent less than half of just the
nighttime use at O’Hare. Even with the
potential increase in runup activity associated
with the US Airways’ Airbus maintenance, a
shared facility would accommodate current
runup demand at TPA, and would provide
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737-200 95 dB SEL Contours for INM Standard
Departure Procedures, and for Close-in and
DistantNoise Abatement Departure Procedures,
on Runway 18R

HILLSBOROUGH COUNTY AVIATION AUTHORITY

Figure 7-23
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