Chapter Two
AVIATION NOISE

F.A.R. Part 150
Noise Compatibility Study
Williams Gateway Airport

This chapter describes the noise exposure maps
for Williams Gateway Airport. Noise contour
maps are presented for three study years: 1999,
2004, and 2020. The 1999 noise contour map
showsthe current noiselevelsbased on estimated
operationsfor thelatest twelve months of activity
provided by the air traffic control tower. The
2004 map is based on forecast operation levels
from the recently completed Master Plan Study.
The 1999 and 2004 maps are the basis for the
officid "Noise Exposure Maps' required under
F.A.R. Part 150.

One additiond noise contour map has been
developed to present a long term view of
potential future noise exposure a Williams
The noise andysis presented in this chapter relies
on complex andyticd methods and uses
numerous technicd terms. A Technicd
Information Paper included in the last section of
this document, The Measurement and Analysis
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Gateway. Based on forecasts developed in the
Master Plan Study for the year 2020, they can be
helpful in providing guidance for long term land
use planning. That subject isdedt with at alater
point in the Part 150 Study process.

These noise contour maps are considered as
basdineandyses. They assume operaionsbased
on the exigting procedures a Williams Gateway.
No additiona noise abatement procedures have
been assumed in these andyses. These noise
contour maps will serve as basdines agang
which potertia noise abatement procedures will
be compared a alater point in the study.

of Sound, presents hepful background
information on noise measurement and andysis.

AIRCRAFT NOISE
MEASUREMENT PROGRAM



A noise measurement program was conducted
ove a five-day period from May 14, 1999
through May 18, 1999. The field measurement
program was designed and undertaken to provide
red data for comparisons with the computer-
predicted vaues. These comparisons provide
indghtsinto the actud noise conditionsaround the
arport and can serve asaguidefor evauating the
assumptions developed for the computer
modding.

It must be recognized that field measurements
made over a 24-hour period are gpplicable only
to tha period of time and may not -- infact in
many cases, do not -- reflect the average
conditions present &t the Ste over amuch longer
period of time. The relationship between fied
measurements and computer-generated noise
exposure forecasts is andogous to the
relationship between wegther and climate. While
an area may be characterized as having a cool

cdimae, many individud days of high
temperatures may occur. In other words, the
modeling process derives overdl average annua

conditions (climate), while fidld measurements
reflect daily fluctuations (wegther).

Information collected during the noise monitoring
program included 24-hour measurements for
comparison with computer-generated DNL
Four sets of acoudicd instrumentation, the
components of which are liged in Table 2A,
were used to measure noise. Each set conssted
of ahigh quality microphone connected to a 24-
hour environmenta noise monitor unit. Each unit
was calibrated to assure consistency between

measurementsa different locations. A cdibrator,
with an accuracy of 0.5 decibels, wasused for all

measurements. At the completion of each fied
measurement, the calibration was rechecked, the
accumulated output data was downloaded to a
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vaues. DNL -- day-night sound levd -- isa
measure of cumulative sound energy during a24-
hour period. Inaddition, dl noise occurring from
10:00 p.m. to 7:00 am. is assigned a 10 dB

penalty because of the greater amnoyance
typicaly caused by nighttime noise. Use of the
DNL noise metric in arport noise compdtibility
sudies is required by FA.R. Pat 150.
Additiond information collected on single event
measurements is used as an indicator of typica
dBA and Sound Exposure Levels (SEL) within
the study area as well as comparative ambient
noise measurements in areas affected by aircraft
noise.

ACOUSTICAL MEASUREMENTS

This section provides a technica description of
the acoudicd messurements which  were
performed for the Williams Gateway Airport
FA.R. Pat 150 Noise Compatibility Study.
Described here ae the insrumentation,
cdibration procedures, general maturement
procedures, and rel ated data collectionitems and
procedures.

I nstrumentation

portable computer, and the data memories were
cleared before placement at anew ste.



The equipment indicated in the table was
supplemented by accessory cabling, windscreens,

tripods, security devices, etc., as appropriate to
each measurement site.

TABLE 2A
Acoustical M easurement I nstrumentation

Modda CA250 Sound Leve Cdlibrator
Portable Computer

PR WWR R PR

Metrosonics dB-604 Portable Noise Monitors

Gen Rad Model 1962 - 9600 %2 Electrica - Condenser Microphone
Gen Rad Model 1972 - 9600 Preamplifier/Adapter

Gen Rad Modd 1987 Minicd Sound-Leved Cdlibrator

Larson Davis 820 Portable Noise Monitors and Preamplifiers
Larson Davis Modd 2559 - ¥2 Microphones

M easur ement Procedures

Two methods were used to attempt to minimize
the potentia for nonaircraft noise sources to
unduly influence the results of the measurements.
Frd, for angle-event andyss, minimum noise
thresholds of five to ten decibels (dB) greater
than ambient levels were programmed. This
procedure resulted in the requirement that asingle
noise event exceed athreshold of 60 dB at each
gte. Second, a minimum event duretion longer
than the time associated with ambient single
events above the threshold (for example, road
traffic) was set (generdly at five seconds). The
combingtion of thesetwo factorslimited thesngle
eventsanayzed in detall to those which exceeded
the preset threshold for longer than the preset
duration. In spite of these efforts, contamination
of the sngle event dataiis dways possible.

the northin the mornings, switching to the southin
the afternoons. Daily temperatures ranged from
highs over 100 degrees to lows in the 60s and
70s.

Aircraft Noise
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Although only sdected sngle events were
specidly retained and andyzed, the monitors do,
however, cumulatively consder al noise present
a the dte, regardless of its level, and provide
hourly simmations of Equivalent Noise Levels
(Leg). Additiondly, the equipment optionaly
provides informetion on the hourly maximum
decibd leve, SEL values for each event which
exceeds the preset threshold and duration, and
digributions of decibd leves throughout the
measurement period.

Weather Information

The noise measurements taken during this study

were obtained during a period of average spring

wegther for Williams Gateway. Conditionswere

generdly clear throughout the program. Winds
were gengdly light and from

M easur ement Sites

Noise measurement Stes are shown on Exhibit
2A. They were sdected on the basis of
background information, local observation during
the field effort, and suggestions from the Airport



Management based on noise complaint history.
Specific selection criteriainclude the following:

» Emphasison areasof margind or greeter than
margina arcraft noise exposure according to
earlier evduations.

» Screening of each site for loca noise sources
or unusud terrain characteristics which could
affect measurements.

* Location in or near areas from which a
subgantid number of complaints about
aircraft noise were received, or where there
are concentrations of people exposed to Sg-
nificant aircraft overflights

While there is no end to the number of locations
available for monitoring, the selected stes fulfill
the above criteria and provide a representative
sampling of the varying noise conditiors in the
arport vicinity. One Ste was measured for 72-
hours, one for 48-hours, and two gtes for 24-
hour periods. Noise monitorswere placed intwo
other locations during the monitoring period.
However, technicd difficultieswith the equipment
prevented the equipment from retaining the data
in the monitors data banks.

Site B is located at 8744 Waterford in Mesa.

This home is approximately 4,500 feet south of
thearport. Theareaisasingle-family resdentid
areaof contemporary homeson largelots. There
is a large open area immediady west of a
workshop located behind the home. Thesdteisin
an area that would likely receive regular touch
and-go over-flights

The equipment was set up at therear of the house
in the large open area with a clear view to the
arport. A singleengine piston arcraft flow over
the gte during the monitor setup and registered a
peak noise level of 66.6 dBA.
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» 72-HOUR MEASUREMENT SITE

Site A is located a 157 Joshua Tree Lane in
Gilbert. Thishomeis approximately 13,000 feet
northwest of the airport. The area is a Sngle-
family resdentid areaof contemporary homeson
gmndl lots. Thedteisin an areathat would likely
recelve regular arriva and departure overflight
noise from al three runways.

The equipment was st up at the rear of the
house. During the equipment setup, two
helicopters flew over the area and registered a
peak noise event (Lmax) of 76.4 dBA on the
noise monitor.

The 24-hour equivaent sound level (Leq) for the
first day at Site A was 43.8, 45.8 for the second
day, and 47.3 for the third day. The DNL leve

for this dte was computed for the first day at

45.2, 49.0 for the second day, and 50.8 for the
third day. Themode noiselevd, that is, the most
commonly recorded level, was 44.0 for the 72-

hour measurement period.

* 48-HOUR MEASUREMENT SITE

The 24-hour Leq for the first day at Site B was
49.3 and 50.0 for the second day. The DNL

leve for thissite was computed to be 54.8 for the
first day and 55.0 for the second day of the
measurement period. The mode noise level was
44.0 for the 48-hour measurement period.

* 24-HOUR MEASUREMENT SITES

Site C is located a 7063 E. Medina Avenue
gpproximately 16,000 feet north of the airport.
Theareaisalarge angle-family resdentid areaof
contemporary homes on smdl lots.



The equipment was set up a the rear of the
house. A swimming pool was located
goproximately 20 feet from the noise monitor
location. A large dog wasaso present during the
monitor setup. Therewereno aircraft overflights
during the monitor setup.

The 24-hour Legfor SiteCwas52.5. The DNL
leve for thisste was computed to be 54.3 for the
measurement period. The most commonly
recorded level was 56.0 for the 24-hour
measurement period whichwouldindicateafarly
high background noise leve.

Site D is located at 9302 East Plant Avenue.

Thishomeisapproximatdly 14,000 feet northesst
of the arport. The area is a sngle-family
resdentid area of contemporary homeson smdl
lots.

The homeislocated on acorner lot with an open
view totheairport. The equipment wasset upin
thesdeyard of thehouse. Thereisapaved road
gpproximately 20 feet from the noise monitor

location. Therewereno arcraft overflightsduring
the monitor setup, however there were severa

delivery/congruction trucks observed during the
setup of the noise monitoring equipment.

The 24-hour Legfor SiteD was55.3. The DNL
leve for thissite was computed to be 55.9 for the
measurement period. The most common record
level was 44.0 for the 24-hour period.

MEASUREMENT
RESULTS SUMMARY

The noise data collected during the measurement
period are presented in Table 2B. The
information includesthe average 24- hour Leq for
each dte The Leq metric is derived by
accumulating al noise during a given period and
logarithmicdly averaging it. It is Smilar to the
DNL metric except that no extra weght is
attached to nighttime noise.

Three DNL vaues are presented for each ste.
DNL(24) represents the DNL from al noise
sources. DNL(t) is developed only from noise
exceeding the loudness and duration thresholds
defined a each measurement site. The DNL (1) is
a reasonable approximation of

TABLE 2B
Measurement Results Summary
Williams Gateway Airport

Site A

Site B Site C Site D

Day 1 Day 2

Day 3

Day 1 Day 2 Day 1 Day 1

5/16 -
5/17

5/17 - 5/18
Measurement Dates

5/18 - 5/19

5/14 - 5/15 5/15 - 5/16 5/15 - 5/16 5/17 - 5/18

Cumulative Data
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LEQ(24)
DNL(24)
DNL(t)
DNL(b)
MODE dB
L(50)

43.8
45.2
45.0
317
44.0
44.0

45.8
49.0
48.2
41.3
44.0
44.0

47.3
50.8
50.2
41.9
44.0
44.0

49.3
54.8
51.7
51.9
44.0
45.0

50.0
55.0
51.7
52.3
44.0
45.0

52.5
54.3
54.2
37.9
56.0
56.0

55.3
55.9
53.1
52.7
44.0
45.0

Single Event Data

L (max)

SEL (max)

Max Duration (sec)

Number of Single Events above
60 dB (Lmax)

82.1
87.0
42.3

62

80.3
87.5
209

86

69.9
91.7
363

71

65.3
81.6
35

35

73.3
82.9

36

89.2
94.1
66

216

83.5
97.7
229

170

Number of Single Events Above

SEL 70 dB SEL
SEL 80 dB
SEL 90 dB
SEL100 dB
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Source: Coffman Associates Analysis

the DNL dttributable to aircraft noise done.

Aircraft noise events are usudly the only ones
exceading these thresholds if the Ste and the
thresholdsare carefully sdlected. ItisthisDNL(t)
value agang which modded noise may be
compared to assess the adequacy of the
computer predictive modd in describing actud

conditions. DNL(b) provides a measure of the
resdud background noise resulting from
subtracting the DNL (t) value from the DNL (24)
value.

In addition, the L(50) vaues for each Ste are
presented. These values represent the sound
levels above which 50 percent of the samples
were recorded. All of the cumulaive data
For comparative purposes, normal conversation
isgenerdly a asound level of 60 decibelswhilea
busy street isgpproximately 70 decibelsaong the
adjacent sdewalk.

The program resulted in a total of one 72-hour
period, one 48-hour period, and two 24-hour
periods from four stes around the airport. A

total of 676 single events were recorded during
the program and 168 average hourly sound levels
were calculated and recorded.
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presented represents the average values for the
duration of the measurements at each site,

Thetablea so presents data on other measures of
noise that may be useful for comparisons. These
include:

e Maximum recorded noiselevd indB (Lmax);

* Maximum recorded sound exposure leve
(SELmax);

» Longest 9ngle-event durationin seconds (Dur
max);

» Mod frequently recorded decibel level (Mode
dB);

* Number of sngle events above sound
exposure levels (SEL) 70, 80, 90, and 100.

AIRCRAFT NOISE
ANALYSISMETHODOLOGY

The gandard methodology for andyzing the
prevailing noise conditionsat arportsinvolvesthe
use of acomputer smulationmodd. TheFedera
Avidion Adminigration (FAA) hasapproved two
modes for use in FA.R. Pat 150 Noise
Compatibility Studies -- NOISEMAP and the



Integrated NoiseModd (INM). NOISEMAPIs
used most often a military arports, while the
INM is most commonly used at civilian arports.

The latest versons of the INM are quite
sophigticated, accounting for such variables as
arfied devation, temperature, headwinds, and
loca topography in predicting noise levels a a
given location. INM Version 5.2awas used to
prepare noise exposure maps for the Williams
Gateway noise anadyses.

Inputs to the INM include runway configuration,
flight track locations, arcraft fleet mix, stage
length (trip length) for departures, and numbersof
daytimeand nighttime operationsby arcraft type.
The INM provides a database for the
commercid, military, and generd aviation aircraft
which commonly operate a Williams Gateway.
Exhibit 2B depicts the INM input assumptions.

The INM computes typica flight profiles for
arcraft operating at the assumed airport location,
based upon the field eevation and lapse rate
temperature, and flight procedure data provided
by arcraft manufacturers. The INM will dso
accept user-provided input, dthough the FAA
reserves the right to accept or deny the use of
such data depending upon its gatisticd vdidity.

The INM predicts noise levels at a set of grid
points surrounding an airport. The numbers and
locations of grid points are established during the
INM run to determine noise levels in the areas
where operations are concentrated, depending
upon the tolerance and levd of refinement
gpecified by the user. The noise level vaues a
the grid points are used to prepare noise
contours, which connect points of equa noise
exposure. INM will dso caculatethenoiseleves
a a user-gecified location, such as noise
monitoring Stes.

INM INPUT
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AIRPORT AND STUDY AREA
DESCRIPTION

The runwayswereinput into the INM in terms of
latitude and longitude, as well as devation. As
previoudy mentioned, the INM computestypica
flight profiles for aircraft operating at the airport
location, based upon the field devation, lapse
rate temperature,



and flight procedure data provided by arcraft
manufacturers.  The Williams Gateway Airport
field elevation is 1,382 feet above mean sealeve
(MSL). The lapse rate temperature, the change
in temperature with dtitude, is cadculated by
multiplying  the  Internationd  Standard
Atmosphere (ISA) temperature lapse rate of
0.003566 degrees Fahrenheit by the airport field
elevation (1,382 feet MSL) and subtracting this
vaue from the INM’s standard day temperature
of 59 degrees. This equates to a lgpse rate
temperature of 54.1 degrees Fahrenheit for
Williams Gateway.

It is dso possible to incorporate a topographic
databaseinto the INM, which dlowsthe INM to
account for the changesin distances from aircraft
inflight to elevated receiver locations. However,
the topographic data, while obtained from the
U.S. Geographica Survey, are of relatively low
resolution, and experience has shown that these
data can produce erroneous results in predicting
noise levels where arports are located on
relatively flat terran.  Thus the topographic
database was not employed for this study, asthe
teran surrounding  Willians  Gateway is
essatidly leved where most  people live
Exceptions may occur for homes|ocated on hills,
but the magnitude of the expected differencesin
noise levels at those receivers is expected to be
lessthan 1 dB.

ACTIVITY DATA

For this anadyds, current arcraft operations
(takeoffs and landings) data

and forecasts of future (2004 and 2020) activity
prepared for this study and presented in Chapter
Two of the 1999 Master Plan Study were used
for noise modeing. The operations forecast

prepared for the Master Plan Study are prepared
under the assumption that no congtraining factors
(limited hangar space, runway capecity, etc.) will

inhibit the growth of airport operations. Table
2C summarizes the exiding and forecast
operation levels.

Averagedally aircraft operationswere caculated
by dividing total annua operations by 365 days.
The didribution of these operaions among
various categories, users, and types of aircraft is
criticd to the development of the input modedl

data

FLEET MIX

The sdection of individud arcraft types is
important to the modeling process because
different arcraft types generate different noise
levels. The noisefootprints presented in Exhibit
2C, Exhibit 2D, and Exhibit 2E illudrate this
concept graphically. Thefootprintsrepresent the
noi se pattern generated by one departure and one
ariva of the given arcraft type. The arcraft
illugtrated are some of those commonly found at
Williams Gateway. Additiondly, noisefootprints
for aircraft that are anticipated to operate at
Williams Gateway in the future are illugtrated.

TABLE 2C
Operations Summary
Williams Gateway Airport

FORECASTS

Operations Exigting 1999
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Itinerant 63171
Locd 165,752
Estimated Nighttime 10450
Tota 230,373

73,800 135,400
158,400 202,800
10681 15557
242,881 353,757

1
moading.

2

Egtimate based on actua operations from July 1998 through June 1999. Used as a projection of 1999 operationsfor noise

Williams Gateway Magter Plan Update, Chapter Two, Table 2V, p. 2-29

The military, turbojet, and turboprop fleet mix
were devel oped based on airport landing reports
and on ar traffic control tower (ATCT)
observations as well asthe airport staff.

The twin and dngle-engine pigon arcraft mix
were developed by using the percentages of
based aircraft by typeto divide up the operations
a the airport.

Table 2D summarizes the fleet mix data input
into the noise andyds by annud arcraft
operations.

DATABASE SELECTION

TheFAA arcraft subdtitution list indicatesthat the
gened avidion sngle-engine variable pitch
propdler modd, the GASEPV, represents a
number of Sngle-engine generd aviation arcraft.
Among others these include the Beech Bonanza,
Cessna 177 and 180, Piper Cherokee Arrow,
Piper PA-32, and the Mooney. The generd

aviaion angle-enginefixed pitch propeller modd,
the GASEPF, a0 represents severd single-
enginegenerd aviaion arcraft. Theseincludethe
Cessna 150 and 172, Piper Archer, Piper PA-
28-140 and 180, and the Piper Tomahawk.
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The INM describes severd different versons of
the B-727 and B- 737 aircraft. INM designators
727Q15 and 727EM2 represent the B-727-200
and hushkitted B-727 aircraft. The modd's
737QN was used for the 737-100/200, with the
737300 used for B-737-300, and the 737400
used for the B-737-400 series. The 757RR and
767300 designators were used to represent the
B-757 and B-767arcraft, respectively, in the
fleet mix. The A300 and A320 designatorswere
used to represent the A-300 and A-320
operations, respectively. The DC-10 series
arcraft was modded with the DC1040 INM
designator. Thesechoicesarein accordancewith
the Pre- Approved Substitution List published by
the FAA Office of Environment and Energy
(AEE) branch in Washington.

The FAA's subditution lis recommends the
BECS58P, the Beech Baron, to represent thelight
twin-engine arcraft such as the Piper Navgo,
Beech Duke, Cessna 31, and others. The
CNA441 effectivdy represents the light
turboprop and twin-engine piston aircraft such as
the King Air, Cessna 402, Gulfstream
Commander, and others. The DHCG represents
the heavier turboprop and twin-engine piston
arcraft such asthe Super King Air aircraft.

The INM provides data for most of the business
turbojet arcreft in the nationa flet. The
LEARSS effectively represents the Lear 30 and



50 series, the Sabrdliner 65, the Falcon 10, 50,
and 200, and the Hawker 700 and 800 series.
The CNAS500 represents the Cessna Citation |
and SP and the Mitsubishi Diamond MU300.
The LEAR25 designator represents the Lear 2x
series arcraft, the Sabreliner 40-60-70-75, the
HS125, and the Jetstar 1.

Generd aviation helicopter operations ae
modeled using the Jet Ranger. The Jet Ranger
helicopter data was extracted from the FAA’s
Heliport Noise Model (HNM).

Military operations are a mgor portion of the
treffic a Williams Gateway. To mode these
operations, the KC135B was sdected to
represent the KC-135 and the C130 represents
the C-130. The dngle jet engine atack arcraft
were represented by the F16A. The LEAR25
representsthe Lear 25 seriesmilitary aircraft and
is dso the approved subdtitute for the T-38
arcraft. The INM designator DHC6 represents
the C-12 arcraft in the military fleet.

All subgtitutions are commensurate with published
FAA guiddines.

TIME-OF-DAY

The time-of-day a which operations occur is
important as input to the INM due to the 10
decibd weighting of nighttime (10:00 p.m. to 7:00
am.) flights In cdculating arport noise
exposure, one operation a night has the same
noise emission vaue as 10 operations during the
day by the same arcraft. TheAir Traffic Control
Tower (ATCT) a Williams Gateway operates
from 6:00 am. to 9:00 p.m. seven days a week.
Consquently, ATC counts for nighttime
operations are not available. However, ATCT
daff edimate nighttime arcraft operations a
approximately 4.6 percent of the tota annud
operations. The nighttime operations by aircraft
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typearepresented in Table 2D. Thispercentage
was gpplied to both future forecast scenarios.

RUNWAY USE

Runway usage data is another essentid input to
the INM. For modding purposes, wind data
andyss usudly determines runway use
percentages.  Aircraft will normaly land and
takeoff into the wind. However, wind andyss
provides only the directiond avalability of a
runway and does not consder pilot sdection,
primary runway operations, or loca operating
conventions. At Williams Gateway, the pardld
runway configuration offers



TABLE 2D

Fleet Mix And Operational Data

EXISTING FORECAST
1999 2004 2020
INM
Designator Itinerant L ocal Itinerant L ocal Itiner ant L ocal
Daytime Operations
AIR CARRIER/CARGO
Stage 2
B-727-200 727Q15 53 0 0 0 0 0
B-737-200 737QON 182 0 0 0 0 0
DC-8 DC8QN 82 0 0 0 0 0
Stage 3
Regional Jet CL601 0 0 270 0 3,632 0
B-727-EM2 727EM2 0 0 280 0 0 0
(Hush kit)
B-737-300 737300 0 0 1,512 0 15,890 0
B-757 757RR 0 0 1,350 0 11,350 0
B-767 767300 0 0 1,188 0 11,350 0
A-300 A300 0 0 0 0 560 0
DC-10 DC1040 0 0 810 0 908 0
Propeller
Single Engine Piston GASEPV 0 0 520 0 1,040 0
Large Turboprop SF340 0 0 270 0 2,270 0
AIR TAXI
Light Single-Fixed GASEPF 1,045 0 555 0 795 0
Light SingleVar. GASEPV 1,045 0 555 0 795 0
Light Twin BEC58P 1,045 0 740 0 1,060 0
Twin Turboprop CNA441 999 0 925 0 1,325 0
Large Turboprop DHC8 32 0 0 0 0 0
Large Multi Piston
Engine DC3 62 0 0 0 0 0
Stage 2 Business Jet LEAR25 384 0 370 0 0 0
Stage 3 Business Jet LEAR35 276 0 555 0 1,325 0
GENERAL AVIATION
Light SingleFixed GASEPF 12,640 109,000 18,510 114,000 21,230 155,800
Light SingleVar. GASEPV 15,067 11,000 10,314 12,400 16,348 14,000
Light Twin BEC58P 16,870 3,114 17,770 4,000 24,082 5,000
Twin Turboprop CNA441 3,475 0 9,465 0 12,645 0
Jets
LEAR-35 LEAR35 869 0 947 0 1,265 0
Citation CNAS500 869 0 947 0 1,265 0
Rotorcraft:
Jet Ranger JRNGR 869 0 947 0 1,265 0
MILITARY
KC-135 KC135B 0 7,492 0 7590 0 7,590
C-130 C130 0 999 0 990 0 990
Single Engine Attack
Jet F16A 0 10,488 0 13860 0 13,860
T-38 LEAR25 2,497 0 3,020 3580 3,020 3,580
Lear 25 LEAR25 2,497 0 1,980 0 1,980 0
C-12 DHC6 2,313 23,659 0 1980 0 1,980
Subtotal Daytime 63,171 165,752 73,800 158,400 135,400 202,800
TABLE 2D (Continued)
Fleet Mix And Operational Data
" EXISTING || FORECAST
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1999 2004 2020
INM
Designator Itinerant L ocal Itinerant L ocal Itiner ant L ocal
Nighttime
Light SingleFixed GASEPF 2,717 0 2,777 0 4,045 0
Light SingleVar. GASEPV 2,613 0 2,670 0 3,889 0
Light Twin BEC58P 1,672 0 1,709 0 2,489 0
Twin Turboprop CNA441 418 0 482 0 700 0
Stage 2 Business Jet LEAR25 52 0 53 0 78 0
Stage 3 Business Jet LEAR35 52 0 53 0 78 0
Large Turbo prop SF340 52 0 53 0 78 0
Large Multi Piston
Engine DC3 638 0 641 0 933 0
A-320 A320 960 0 961 0 1,400 0
B-737-400 737400 209 0 214 0 311 0
B-757 757RR 1,066 1,068 1,556
Subtotal Nighttime 10,450 0 10,681 0 15,557 100.0
Total 73,621 165,752 84,481 158,400 150,957 202,800

only two directions of choice. The arport
management a Williams Gateway has designated
Runway 30 L/C/R as the "cam wind runway.”
Winds five (5) knots and below are considered
cdm winds. Rilots in arcraft under 12,500
poundsinweight will generdly only takeuptoa5
knot tail wind on departure. Consequently, thisis
the direction of choice in most conditions where
windsdlow anorthwest flow. According towind
data, the designation of Runway 30 L/C/R asthe
camwind runway isfavored up to 70 percent of
thetime,

Runway utilization can be reflected by showing
the percentage of time that ar traffic activities
occur in ether a northwest or southeast flow
configuration. When the airport operates in a
north flow configuration, arriving and departing
trafficuse Runway 12 L/C/R. Whenasouth flow
configurationisused, arriving and departing traffic
use Runway 30 L/C/R.

Continuous records of the runway usage a
Williams Gateway Airport were not directly
avalable; however, the ATCT daff provided an
edimate of runway use. Runway 12L-30R was
closed during the inventory phase of the study
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which isreflected in the 1999 existing conditions
runway use depicted in Table 2E. In the short
term the ATCT indicated that 20 percent of the
military and commercia/cargo arrivals, 4 percent
of the departures, and 80 percent of the touch
and go activity would shift to Runway 121-30R
whenit reopened. Planned termind development
on the east 9de of the airport and relocating the
ingrument landing system (ILS) to Runway 30R
is projected to change the runway use. The
military and commercid/ar cargois projected to
increase to 80 percent




arrivals, 80 percent of the departures, and 75
percent of the touch-and-go on Runway 12L-
30R. Runway 12R-30L is projected to remain
the generd aviation runway in during the sudy.
Tables 2E and 2F summarize the runway use
percentagesfor the exigting and future conditions.

FLIGHT PROFILES

One of the variables which affects sngle event
noiselevesa agiven measurement locetion isthe
actud flight profile of the arrcraft as it passes
overheed. In the INM, a flight profile is
comprised of three parameters. thrust, speed and
dtitude. The thrust vaue bears a direct linear
relationship to the expected noise level, as the
INM containstables of noiselevels asafunction
of thrust valuesfor each aircraft type. The speed
of the aircraft affects the Sound Exposure Level
(SEL) by affecting the duration of the noise event;
i.e., the dower the aircraft, the longer the noise
event, and the higher the SEL vdue. The INM
applies a dandard correction for speed
differences usng alogarithmic function.

Altitude affects the predicted noise levels in that
an arcraft which is closer to an observer is
generdly louder than an arcraft which is farther
away. ThelNM tables of noise levelsand thrust
vaues are ds0 tied to specific digances, from
which the INM interpolatesthe noiselevd a the
obsarver, again usng a logarithmic function. In
generd, the smal varidions in speeds and
adtitudes typicaly observed close to the arport
have reatively smdl effects on predicted noise
levedls. Differences in thrust settings can have
more pronounced effects.

Thereis no data currently available which report
the thrust values used by a given arcraft type.
Actud thrugt settings may vary as a result of
gpecific locd conditions during a flight, such as

load, weether, and arline-gpedfic flight
procedures. The INM edtimates the thrust
settings from standard flight procedures reported
by the aircraft manufacturers.

The INM database provides separate departure
profiles (atitude a a specified distance from the
arport with associated velocity and thrust
settings) for each type of aircraft using thearport.
In the case of commercid jet arcraft, the INM
typicdly stores severd standard profiles that
account for variationsin departureweight. These
profiles are ddineated in the database by
degtination stage lengths (travel distance). This
accountsfor theincreased aircraft takeoff weight
due to the additiond fud required to fly longer
distances. A mgority of the commercia/cargo
dedtinations are within 1,000 nauticad miles
(consdered Stage 2 in the INM). Therefore
these aircraft were model ed with Stage 2 lengths.

Thegandard arriva profilenormally usedin INM
andyss is a three-degree approach (or
gpproximately 300 feet per nautica mile). The
instrument approach to Runway 30C is st to
2.5-degrees, therefore, dl basdine year arcraft
approaches assgned to Runway 30C were
programmed with a 2.5 degree approach dope.
Since the ILS glide dope is expected to be
dignedto
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three degrees in November 1999, dl potentia
future Runway 30C aircraft operations were
programmed with astandard three degreeglide
dope. The

standard approach included in the modd was
deemed acceptable for use in modding
approachesto dl other runways.

TABLE 2E
Existing Runway Use

Commercial/Cargo/
Runway General Aviation Business Jet Military
Arrivals (Existing Condition)
12 0.0% 0.0% 0.0%
30R 0.0% 0.0% 0.0%
12C 6.0% 25.0% 21.0%
30C 14.0% 60.0% 49.0%
12R 24.0% 5.0% 9.0%
30L 56.0% 10.0% 21.0%
Departures (Existing Condition)
120 0.0% 0.0% 0.0%
30R 0.0% 0.0% 0.0%
12C 5.0% 21.0% 15.0%
30C 10.0% 49.0% 35.0%
12R 25.0% 9.0% 15.0%
30L 60.0% 21.0% 35.0%
Touch-And-Go's (Existing Condition)
2L 0.0% 0.0% 0.0%
30R 0.0% 0.0% 0.0%
12C 6.0% 30.0% 30.0%
30C 14.0% 70.0% 70.0%
2R 24.0% 0.0% 0.0%
30L 56.0% 0.0% 0.0%

Themilitary F- 16 aircraft occasiondly practicean
overhead approach maneuver a  Williams
Gateway. Thismaneuver requiresthe pilot to fly
a standard approach from the southeast until
reaching the runway threshold, do a climbing
360-degreeturn to 9,000 feet MSL, cutback the
thrust at 9,000 feet MSL, and do 360-degree
approach back to the samerunway. Becausethe
F-16 aircraft do not touchdown on the runway,
this procedure was designed as an overflight in
the INM. Thrust levels, turn procedures, and

dtitudeswere provided by the chief pilot from the
Tucson Air Nationd Guard Unit.

FLIGHT TRACKS

Local and regiond air traffic control procedures,
input from the ATCT gtaff, and actud rader flight
track data were used to develop con
solidated  flight
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TABLE 2F
Future Runway Use

Commercial/Cargo/

Runway General Aviation Business Jet Military
Arrivals (Short Term Future)
121 5.0% 10.0% 10.0%
30R 15.0% 10.0% 10.0%
12C 6.0% 25.0% 11.0%
30C 14.0% 40.0% 39.0%
12R 24.0% 5.0% 9.0%
30L 35.0% 10.0% 21.0%
Departures (Short Term Future)
121 2.0% 2.0% 2.0%
30R 2.0% 2.0% 2.0%
12C 5.0% 21.0% 15.0%
30C 6.0% 45.0% 6.0%
12R 25.0% 9.0% 15.0%
30L 60.0% 21.0% 60.0%
Touch-And-Go’'s (Short Term Future)
121 11.0% 30.0% 30.0%
30R 10.0% 50.0% 50.0%
12C 6.0% 30.0% 30.0%
30C 14.0% 20.0% 20.0%
12R 24.0% 0.0% 0.0%
30L 35.0% 0.0% 0.0%
Arrivals(Long Term Future)
121 3.0% 24.0% 24.0%
30R 7.0% 56.0% 56.0%
12C 5.0% 6.0% 6.0%
30C 15.0% 14.0% 14.0%
12R 21.0% 0.0% 0.0%
30L 49.0% 0.0% 0.0%
Departures (Long Term Future)
121 3.0% 24.0% 24.0%
30R 7.0% 56.0% 56.0%
12C 5.0% 6.0% 6.0%
30C 15.0% 14.0% 14.0%
12R 21.0% 0.0% 0.0%
30L 49.0% 0.0% 0.0%
Touch-And-Go's (Long Term Future)
121 3.0% 25.0% 25.0%
30R 7.0% 60.0% 60.0%
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12C 5.0%

30C 15.0%
12R 21.0%
30L 49.0%

5.0% 5.0%
10.0% 10.0%
0.0% 0.0%
0.0% 0.0%

tracks. The result is consolidated flight tracks
describing the average corridorsthat lead to and
from the Williams Gateway Airport.

For developing flight tracks for input into the
INM, five days of radar flight track data, from
April 23 and May 15-18, 1999, were used.
Initidly, the five days of radar data were to
correspond  withthe noise monitoring period.
However, it was learned dfter the noise
monitoring was scheduled that the 161% Air
Refueling unit that frequently trains at the airport
was activated and sent oversess. Becausethese
arcraft have been a source of complaint, it was
deemed necessary to obtain radar flight track
dataof these operationsto better understand how
they operate at Williams Gateway Airport. A
review of noise complaint data and landing
reports indicated that KC-135 aircraft were
operating April 23, 1999. The remaning flight
track data corresponds with the noise monitoring
period. Exhibit 2F depictsthefive daysof radar
flight track data for Williams Gateway Airport.

As seen on Exhibit 2F, there are three areas
were the radar flight track data is heavily
concentrated: around Williams Gateway Airport;
aound Chandler Municipd Airport to the
southwest; and Phoenix Sky Harbor activity to
the northwest. Radar flight track data is
Touch-and-go activity isdoneby dl arcraft types
a Williams Gateway Airport. Generdly, larger
turbojet arcraft flown by the commercid airlines
and military operate in amuch larger touch-and-
go patern than the smdler generd aviation
arcraft dueto the operationd capabilities of each
arcraft type. In addition, large turbojet arcraft
tend to practice indrument landings requiring a
long stable approach to therunway end. Genera

concentrated on both sdes of the padld
runwaysaswell asasolid stream on the extended
runway centerline to the southeest.

Exhibit 2G depicts the consolidated departure
flight tracks developed for the aircraft for input
intotheINM. INM consolidated flight tracks are
developed by piloting the centerline of a
concentrated group of tracks and then dispersing
the consolidated track into multiple sub-tracks
that conform to the radar flight track data. The
yellow, red, and green colored lines on Exhibit
2G aretheradar track data. Thewider bluelines
represent the centerline or spine of each group of
radar track data. The thinner blue lines are the
sub-tracks from each track spine.

Arrivd tracks a Williams Gateway Airport are
generdly concentrated on the runway centerline
of each runway due to the precison needed to
safdy land an arcraft. However, the smdl
generd aviation arcraft are able to make shorter
approaches to the airport. Exhibit 2H depicts
thearriva stream and consolidated flight tracksat
Williams Gateway Airport. Because Runway
30C has an ingrument approach system, the
arivd dream hes a tighter concentration of
arcraft on the extended runway centerline than
the other runways.

avidion arcraft are generdly concentrated near
the arport in an ova-shaped pattern on ether
sde of theairport. Exhibit 2J depictsthe radar
and INM consolidated touch-and-goflight tracks
a Williams Gateway Airport.

The magenta flight track on Exhibit 2J depicts
the F16 maneuver previoudy discussed. This
track provides along stable gpproach from the



southeast, two 360- degree turns and adeparture
route away from Williams Gateway for the F-16
maneuver.

The radar flight track data was taken during a
period when Runway 121 -30R was closed. It
was assumed that Runway 121-30R would
operate Smilar to Runway 12C-30C for future
scenarios.

ASSIGNMENT OF
FLIGHT TRACKS

The find gep in deveoping input data for the
INM modd is the assgnment of arcraft to
gpecific flight tracks. Prior to this step, specific
flight tracks, runway utilization, and operationa
datidtics for the various arcraft models usng
Williams Gateway Airport were evauated.

Theradar flight track datawas used to determine
flight track percentages for each arcraft type.
The radar flight tracks that formed the
consolidated tracks and sub-tracks were first
counted. Then each consolidated track wasthen
assigned a percentage based on the total number
of tracks for each runway.

To determine the specific number of arcraft
assgned to any one flight track, along series of
The shape and extent of the contours reflect the
underlying flight track assumptions. The
outermost noise contour representsthe 60 DNL.
The 60 DNL contour is asymmetrical off the
ends of the runway reflecting the uneven
digribution of traffic to the northwest and
southeast. Thelong dender shape of the contour
to the southeest reflectsthe dominance of arrivals
to Runways 30 L/C/R. The bulges in the
contours to the northwest reflect the departure
turns. The next contour isthe 65 DNL contour,
and it dso isinfluenced by runway use and flight

cdculations was performed. This included a
number of specific arcraft of one group factored
by runway utilization and flight track percentage.

INM OUTPUT

Output data selected for cdculation by the INM
were annud average noise contours in DNL.
F.A.R. Part 150 requires that 65, 70, and 75
DNL contours must be mapped in the officid
Noise Exposure Maps. Inaddition, the 60 DNL
noise contour is aso mapped in this sudy as a
guiddine for future noise abatement and land use
planning. This is conastent with previous noise
gudies a Williams Gateway. This section pres-
ents the results of the contour analysisfor current
and forecast noise exposure conditions, asdeve-
oped from the Integrated Noise Model.

1999 NOISE
EXPOSURE CONTOURS

Exhibit 2K presents the plotted reaults of the
INM contour analysis for 1999 conditions using
input data described in the preceding pages. The
areaswithin each contour are presentedin Table
2G.

tracks. The inner noise contours from 70 DNL
to 75 DNL generdly encompass the pardld
runway sysem.

The 60 DNL contour extends about 8,000 feet
from the airport property over Warner Road to
the north. To the south the 60 DNL contour
extends about 11,000 feet away from airport
property. The western edge of the contour
pardldstherunwaysand coverssmal portionsof
the Williams Campus. The eastern sde of the
contour remains on airport property.
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The 65 DNL noise contour issmdler and smilar
in genera shape to the 60 DNL contour to the
north. Tothenorth, the 65 DNL contour extends
3,000 feet from the airport property, just short of
Power Road. On the south side, the 65 DNL
contour extends about 5,000 feet south of the
arport property to just short of Germann Road.
The east and west edges of the contour remainon

airport property.

The 70 and 75 DNL noise contoursremain close
to therunway. The 70 DNL contour hasasmall
extenson dong the extended runway centerline
off arport property to the north and south. The
75 DNL contour remains on airport property.

2004 NOISE
EXPOSURE CONTOURS

The 2004 noise contours represent the estimated
noise conditions based on the forecasts of future
operations with Runway 12L-30R open. This
andysis providesanear-futurebasdinewhichcan
subsequently be used to judgethe effectiveness of
proposed noise abatement procedures. Exhibit
2L presents the plotted results of the INM
contour analysis for 2004 conditions using input
data that has been described in the preceding
pages.

The 2020 noise contours are Smilar to the 2004
noise contours. The increase in turbojet activity
on Runway 121 -30R creates more of a spike
shape to the 60 and 65 DNL contours to the
southeast.  This activity dso pushes the noise
contours further east toward the

Generdly the 2004 noise contours are Smilar in
shape to their 1999 counterparts. Thisis dueto
the use of smilar modeling input assumptions for
the consgency of the basdine case. The
contours are dightly wider and more eongated
than the 1999 contours due to the reopening of
Runway 12L-30R and forecast increase in
operations.

The surface areas of the 2004 noise exposure are
presented for comparison in Table 2G.

2020 NOISE
EXPOSURE CONTOURS

The 2020 noise contours represent the estimated
noise conditions based on the forecasts of future
operaions. Runway use percentages, depicted
on Table 2F on page 215, were adjusted to
reflect the planned development of termind
facilities on the east dde of the arport. The
andyss provides a long term future basdine
which can dso be used to judge the effectiveness
of proposed noise abatement procedures and
land use planning recommendations. Exhibit 2M
presents the plotted results of the INM contour
anayss for 2020 conditions using input data
described in the preceding pages.

Generd Motors proving grounds. The contours
extend off the extended runway centerlinedightly
more than the 1999 and 2004 noise contours.

TABLE 2G
Compar ative Areas Of Noise Exposure
Williams Gateway Airport

Arealn SquareMiles
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DNL Contour 1999 2004 2020
60 6.8 7.7 7.8
65 37 44 42
70 21 27 25
75 11 15 12

COMPARATIVE
MEASUREMENT ANALYSIS

A comparison of the measured versus the
compuiter- predicted cumulative DNL noisevaues
for each measurement sSite has been developed.
In this casg, it is important to remember what
each of the two noise levels indicates. The
computer-modeled DNL contoursare andogous
to the climate of an area and represent the noise
levels on an average day of the period under
consderation. In contrast, the fied
measurements reflect only the noise levels on the
gpecific day of measurement. Additiondly, the
fidld measurements congder dl of the noise
events that exceed a prescribed threshold and
duration (DNL(t)), while the computer mode
only cdculates the noise due to the arcraft
events.  As previoudy discussed, the fidd
measurements can easly be contaminated by
ambient noise sources other than aircraft around
the measurement sites. With this understanding
inmind, itis
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useful to evauate the compardtive aircraft DNL
levels of the measurement Sites.

DNL Comparison

This analys's provides a direct comparison of the
measured and predicted averagedaily DNL vaues
for each 72-hour, 48-hour, and 24-hour noise
measurement Ste. In order to facilitate such a
comparison, it is necessary to ensure that the
computer modd input isrepresenting the observed
redity as accurately as possble within the
capabilities of the modd.

During the measurements, the airport operated in
both a south flow and a north flow. The flow
tended to vary throughout the day during the
program. Consequently, in order to evauate the
INM based on this field data, it is reasonable to
look a the average annua noise contours
developed as arequirement of F.A.R. Part 150.



A difference of threeto four DNL isgenerdly not
consdered a dgnificant deviation between
measured and cadculated noise, paticularly at
levels above 65 DNL. Additiond deviation is
expected a levels bdow 65 DNL. For
comparison, the average human ear cannot
distinguish changes in sound levels of less than
two or three decibels. The measured and
predicted noise levels are presented for each
arcraft noise measurement sStein Table 2H.

For the most part, the measurements reflect the
predicted sound levelsin the

area surrounding the airport. As seenin Table
2H, in dl but one case the predicted sound levels
fdl within the three to four decibe deviation.
Measured vaues a Site A were below the INM
predicted vaues ranging from 6.4 to 11.6 DNL.
As previoudy discussed, Site A islocated on the
extended runway centerline northwest of the
arport and is likely to see low overflights from
arrcraft on approach. However, due to the
reduced levd of military training during the
monitoring period, the measured noiselevelsinthis
area are less than predicted.

TABLE 2H
Noise M easurement vs. Predicted DNL Values

Site #A Site #A Site #A Site #B Site #B Site #C Site #D
Day 1 Day 2 Day 3 Day 1 Day 2 Day 1 Day 1
INM-Predicted Values 56.6 56.6 56.6 54.1 54.1 53.3 53.5
Measured Vaues 45.0 48.2 50.2 51.7 51.7 54.2 53.1
Difference +11.6 +8.4 +6.4 +2.5 +2.5 -0.9 +0.2
Source: Coffman Associates Analysis
It must be recognized that field measurements SUMMARY

made over a one to three-day period are
gpplicableonly to that period of timeand may not
-- in fact, in many cases, do not -- reflect the
average conditions at the site over amuch longer
period of time. The relaionship between fidd
measure-ments and computer-generated noise
exposure forecasts is andogous to the
relationship between weather and climate. The
computer-modeled contours represent noise
levelson an average day of theyear. In contragt,
the measurements reflect only the noise levels
present a the time of measurement. In other
words, the modding process derives overdl
average annud conditions (cdlimate), while fidd
measurementsreflect daily fluctuations (wesether).

Theinformetion presented in this chapter defines
the noise patterns for current and future aircraft
activity, without additiona abatement measures,
a Williams Gateway Airport. It does naot,
however, make an datempt to evauate or
otherwise include that activity over which the
arport has no control -- such as other aircraft
trangiting the area and not stopping & the airport.
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The current contours are based on an average
day's activity for the June 1998 to May 1999
operationd period and are presented asthe 1999
noise exposure contours. The 2004 and 2020
forecasts of noise exposure levels around the
arport can be expected to increase dightly asthe
arport becomesbuser inthefuture. Inthelong-
term (20-year) future, the noise exposure is
expected to have awider disperson with the shift
of a mgority of the larger turbojet activity to
Runway 121 -30R.

It is stressed that DNL contour lines drawn on a
map do not represent absolute boundaries of
acceptability or unacceptability in persond
response to noise, nor do they represent the
actua noise conditions present on any specific
day, but rather the conditions of an average day
derived from amud average information.
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