Chapter Four
NOISE ABATEMENT
ALTERNATIVES

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

The DOT/FAA Aviation Noise Abatement Pdlicy
of 1976, the Airport Safety and Noise
Abatement Act of 1979, and the Airport Noise
and Capacity Act of 1990 outline the framework
needed to assure a coordinated approach to
tackling the difficult task of arcraft noise
abatement and mitigation of arcraft noise im-
pacts. Responshilitiesare shared anongtheair-
port users, arcraft manufacturers, airport pro-
prietors, federd, state, and local governments,
and resdents of communities near the arport.
The following is a brief outline of each partici-
pant's unique role and responsibility inthiseffort.

. Thefedera government hasthe aLthority
and respong bility to control arcraft noise
sources, implement and enforce flight
operationa procedures, and manage the
ar traffic control system.

. The arcat manufecturers have the
respongbility for incorporeting quiet

engine technology into new arcraft
designs in order to meet federd noise
standards.

Airport proprietors are responsible for
planning and implementing airport devel-
opment actions designed to reduce noise.
These include noise abatement ground
procedures and improvements in airport
desgn. These may dso involve
regtrictions on airport use that do not
unjudly discriminate against any user,
impede the federd interest in safety and

management  of the  ar



navigation system, unreasonably interfere
with intergate commerce, or otherwise
conflict with federd law.

. Locd government and planning agerncies
have the responsibility for providing land
use planing, zoning, and housng
regulation that  will  encourage
development or redevelopment of land
that is compatible with present and
projected airport operations.

. Generd aviation operators have the
responsibility to use proper aircraft
maintenance and good neghbor flying
techniquesto minimizetheir noise output.

. Air travders and shippers generdly
should bear the cost of noise reduction,
condgent with esablished federd
economic and environmenta  policy
which dates that the adverse environ
mental consequences of a service or
product should be reflected inits price.

. Residents and prospective resdentsin
areas surrounding airports should seek to
understand the aircraft noise problemand
what steps can and cannot be taken to
mnmize its effect on people
Prospective residents of areas impacted

To reduce the overdl noise levels around the

arport, it is necessary to reduce the total sound

energy emitted by the arcraft. This can be
accomplished through ether the modification of
arcraft operating procedures or theimpaosition of
redrictions on the number or type of aircraft
alowedto operate a theairport. Specid aircraft
operating procedures are often difficult to
implement and enforce asthey can erode aircraft
operationd safety margins.  Airport operaing
resrictions are d<o difficult to implement given
the formidable andyticd requirements of FA.R.

by arcraft noise should be aware of the
effect of noise on their qudity of life and
make their locationa decisions with that
inmind.

The development of a noise abatement program

has three primary objectives

1. To reduce the noise in the study area,
within practical cost congtraints.

2. To minimize, where practicd, the expo-
sure of the loca population to noise
events of very high levds These high
levels, which are often manifested by
gngle event noise levels outsde of the
DNL cortours, can be an annoyance to
arport neighbors and warrant attention.

3. To insure maximum compatibility of
exiging and future land uses with noise
generated by arcraft using the airport.

This chapter is concerned with measures which
would dter the use or configuration of air space,
flight tracks, and airport facilities so asto reduce
or shift the location of noise. These potentid
measures ae liged in Exhibit 4A. The
techniquestend to ether reducetheoverdl szeof
the noise contours or to move the noise to other
areas.

Part 161 and the need to avoid conflicts with
FAA grant assurances and the condtitutiond bans
on unjust discrimination and undue interference
with interstate commerce.

Consequently, it is often more effective and less
disruptive to try to move the noise to aress that
are dther compatible or contain a minimum of
noise-sendtive areas. This opportunity isusualy
redized through runway use and flight routing
techniques or arport facility development.



The subsequent sections of this chapter will
review and evauate a variety of potentid noise
abatement techniques. In order to judge the
effectiveness and appropriateness of aparticular
technique, it is important to consder the
magnitude of the noise impacts around the
Williams Gateway Airport.

Chapter Three of the Noise Exposure Maps
document evauated the impact of noise on the
population around the airport. Based on the
current conditions, 94 persons are exposed to
arcraft noise above 60 DNL. No one is
exposed to aircraft noise above 65 DNL or
greater. Inthefuture, the population exposed to
noiseisexpected to increase. Thisispartidly due
to anticipated increasesin operations at Williams
Gateway Airport, and partidly to the resdentid
growth potentid around the arport. When
conddering this future growth, the population
exposed to noise above 60 DNL could increase
to as many as 10,608 persons in the year 2004.
Asmany as 2,758 of theseindividuaswould be
impacted a the significant noiselevelsof 65 DNL
and higher. Theseincreasesarelargely dueto the
potentia for resdentid growth around thearport,
as the five-year noise contours are only dightly
A variety of measures for noise abatement merit
investigation and should be reviewed for possble
application a Williams Gateway Airport. Aspart
of the andysis leading to the preparation of this
chapter, the conaultant hdd a technicd
conference to brangtorm potentid noise
abatement measures and troubleshoot preliminary
idees identified by the Consultant.  The
conference was on November 17, 1999. Those
atending the conference included aviation
professonds respongble for the administration,
control, and operation of aircraft and facilities &
the airport. They included professond pilots,
representatives of arlines and flight departments
of companies usng the arport, ar traffic
controllers,  representatives  from  aviation

larger than the current contours. 1n 2020, dueto
a shifting of large arcraft operations to Runway
121 /30R, the number of persons affected by
noise above 60 DNL decreases to 8,726,
however the number of personsexposed to noise
above 65 DNL increasesto 2,833.

The FAA is most concerned with noise impacts
a the 65 DNL level and higher in evduating the
acceptability of any proposed noise abatement
measures. The FAA only considers the current
and five-year noise contours when evauating
noise abatement recommendations.

The current noise exposure around Williams
Gateway Airport indicates a need for concern
and proper planning. Although no one is
currently impacted by noise above 65 DNL, the
five-year forecast shows the potential for a
ggnificant number of individuas that could be
impected by high levels of arcraft noise.

POTENTIAL NOISE
ABATEMENT MEASURES

organizations, and airport admini-strators. The
ingghts from this discusson have been
incorporated into the subsequent dternatives
andyss.

Thisdiscussion provides acomprehensveevaua-
tion of al reasonable noise abatement techniques
which deserve consideration. The extent to
which these measures might apply a Williams
Gateway depends on the probable noise reduc-
tion over developed or developing aress, the
extent to which the measures would likely com+
promise safety margins and the ability of the air-
port to perform its intended function, and their
gpparent ability to be implemented conadering
thelegd, political and finandd dimate of thearea



If a mesasure fails to be viable for one of the
above reasons, itsinduson in afind program a
Williams Gateway would not be warranted.

All analyses of noise abatement dternatives are
conducted for the year 2004 to provide a con
ggency of evduation and a look at the worst
casefuture conditionswithin the FAA'sfive-year
planning scope for a Part 150 document.

Noise abatement measures congdered in this
study are procedures which have

the potential to reduce the noise exposure for
persons living in the arport environs. The
evauation of most of these dternativesisrequired
under FA.R. Part 150, even though they may
havelittle utility for local gpplication. These mea
suresfdl into four categories.

. Runway Use and Hight Routing
. Airport Regulations

. Aircraft Operating Procedures
. Airport Facilities Development

Measures in the firgt three categories generdly
may be implemented within a rdatively short
period of time, while those in the last category
usudly require alonger time to implement due to
environmertal assessment and congtruction ac-
tivities.

RUNWAY USE AND
FLIGHT ROUTING

The pattern of land use around the arport
provides clues to the design of arivd and
departure patterns for noise abatement. By
redirecting air traffic over areas with more com-
patible land uses, noise effects may often be
ggnificantly reduced.

Williams Gateway Airport is surrounded by
residential and other noise- sengitive devel opment
to the north, west, and south. Additiond
resdentiad and noise-sengtive development is
proposed on nearly al sdes of the arport
induding sgnificantin-fill development north, west
and south of the airport.



Runway Use Programs

Runway use programs for noise abatement refer
to the use of selected runwaysby aircraft. There
aretwo typesof runway use programs, rotationa
and preferentid. Rotationd runway use is
intended to didribute arcraft noise equdly off dl
runway ends. Preferentia runway use programs
are intended to direct as much arcraft noise as
possible in one direction.

FAA Order 8400.9 describes nationa safety and
operationd criteria for establishing runway use
programs. It definestwo classes of programs. in-
formd and formd. A forma program must be
defined and acknowledged in a Letter of
Understanding between FAA's Hight Standards
Divison and Air Traffic Service, the arport
proprietor, and theairport users. Once establid
ed, participation by arcraft operators is
mandatory. Formd programs can be extremdy
difficult to establish, especidly at arports with
many different users.

Aninformd program is an approved runway use
system which does not require the Letter of
Undergtanding. Informa programs are typicaly
impemented through a Tower Order and
publication of the procedure in the
Airport/Facility Directory. Participation in the
program is voluntary.

Currently Williams Gateway Airport utilizes an
informal preferentid runway use program tha
designates Runways 30 L/C/R asthe cdm wind
runways. The airport operates in a northwest
Concluson: The current informd preferentid
cam wind runway program reduces the number
of gpproaching aircraft over resdentiad and noise-
sendtive aeas northwest of the airport.
However, the effectiveness of this program in
reducing overadl noise impacts versus informaly
designating Runways 12 L/C/R asthe cam wind
runways should be andyzed.

flow configuration approximeatley 70 percent of the
time. This program dlows lower and dower
gpproaching aircraft arrive over less concentrated
noise-sendtive areas southeast of the airport.

However, thisconfiguration doescausearcraft to
depart in the direction of large concentrations of
noise-sensitiveland uses northwest of theairport.

Aircraft approaching the airport for landing are
confined over anarrower corridor asthey lineup
ontherunway. This causes the concentration of
arcraft overflights on finite areas in line with the
runway centerline. Departing aircraft however,
establish a pattern of irregular flight tracks after
takeoff dueto their varied destinations. Although
arcraft departure noise is often seen asthe more
disruptive, the effectsand overal impactsareless
concentrated.

Williams Gateway Airport so uses a program
by which heavy and turbojet aircraft are kept on
the eastern two runways (Runways 12C/L and

30C/R) whenever possible. Runway 12R/30L is
primarily reserved for light piston powered
arcaft.  This configuration of runway use
providesrdief from arcraft arriva and departure
noise for noise-sengtive areaswest of the airport
induding the Williams Campus. In addition,
Runway 12C/30C is the only runway offering

ingrument approaches and istherefore often used
by jet aircraft operating under IFR or conducting
ingrument flight training. Runway 121 /30R isthe
best use option for large arcraft since it
possesses the greatest runway load bearing
drength of al three runways.

The use of the eastern two runways for louder
arcat will ad in digancing these arcraft
operations from the greater concentration of
noise-sensitive development west of the airport.
The use of Runway 12C/30C and 12L/30R by
large aircraft should be continued and does not
require additiond evaution.



Departure Turns

The turning of depating arcraft to avoid
populated areas is an accepted method of noise
abatement which has been implemented in
numerous aress. At Williams Gateway Airport,
with noise- sengitive devel opment areaslocated to
the north, west, and south, noise abatement
departureturnsaway from populated areass might
be beneficia for noise impact reduction.

In order for any flight routing procedures to be
effective at reducing noise impacts, there must be
a noise compdible corridor for arcraft to fly
over. While conditions that congtitute noise
compdibility vary, generdly an areawith little or
No noise-sendtive devel opment can beused asan
effective overflight corridor. Thevaueof sucha
corridor largely dependson threefactors. (1) the
likelihood of future noise-sendtive devel opmernt;
(2) the sze of the corridor ; and (3) the location
of the corridor relative to the airport.

Williams Gateway is fortunate to have aress of
undeveloped land immediately northeest, east,
and southeast of the airport. In addition, anew
freeway is planned north of the airport. These
aress hold potentia as overflight corridors since
Currently, Williams Gateway Airport utilizes
many of these aforementioned noise abatement
corridors as part of an informa noise abatement
program. As part of this program, heavy arcraft
(greater than 12,500 Ibs.) departing Runways
30C/R are requested to turn right prior to the
power lines Yzmile north of Elliot Road. This
procedure helps prevent overflights of residentia
and noise-sendtive areas north of the arport by
departing aircraft. KC-135 arcraft from the
Avrizona Air Nationa Guard 161% Air Refuding
Wing have successfully used this departure turn
procedure to remain south of residential aress.

While smdler jet and most military arcreft are
able to complete requested departure turns prior
to oveflights of noise-sendtive aress, large

they contain minima amounts of noise-sengtive
development.

A st of power lines traverse east-west
goproximately three miles north of the airport.
The area between the power linesand the airport
hasremaned rdaively freefrom denseresdentid
development and is largedy undeveloped or
agriculturd. Thisareacontinuesinto an areaeast
of the arport containing the Generd Motors
Proving Grounds and alargely undeveloped area
of rurd Pind County. Although thereisasmadl
amount of noise-sengtive development between
the proving grounds and Pind County, this area
may be viable as a noise abatement corridor for
eastern and southern departuresturning east from
the airport.

The area southeast of the airport currently
containsasgnificant amount of agriculturd landin
addition to some indudrid and commercid
development.  Development pressure has
foreseen the possbility for future nodes of
resdential development in this area. However,
this area dill holds promise as a vidble noise
abatement corridor.

trangport category arcraft are unable to turn
steep enough. The excessve angle between the
runways and the present noise compatible
corridors would require turns in excess of 150-
degrees and the use of steep bank angles.  In
addition, typica arline departure policy limits
turnsin excessof 120-degreesand bank anglesin
excess of 15-degrees until the arcraft is in a
“cleen” configuration (landing gear and flaps
retracted). Therefore, departure turns needed to
avoid noise-sendtive areas north and northeast of
theairport would often exceed FAA standardsor

arline policy.

The location of Williams Gateway Airport in
relation to the Phoenix Class B arrgpacelimitsthe
aea in which unredricted VFR flights can



operate. ClassB airspaceisdesigned to regulate
theflow of uncontrolled traffic above, below, and
around thearriva and departure airgpace used by
passenger aircraft at mgjor airports. TheClassB
argpace surrounding Williams Gateway has a
ceiling of 5,000fest MSL (Mean Sealevel) over
the airport and steps down to 4,000 feet MSL

lessthan two miles northwest of theairport. This
configuration greatly restricts departures to the
northwest. A chart depicting the airgpace around
Williams Gateway is depicted on Exhibit 1E,

following page 1- 14, in Chapter One of the Nose
Exposure Maps document.

Conclusion: Areascontaining limited amountsof
noise-sengitive development located north, esdt,
and southeast of the airport could prove vauable
as potentiad noise abatement corridors.  The
current informal procedure requesting departing
arcraft on Runways 30C/R to follow aportion of
this corridor should reduce the number of
overflights north of the airport. Given the limited
distance between the airport and noise-sendtive
aeas north of the arport, some larger
commercid arcraft will be unableto comply with
northeast departureturnsdueto aircraft operating
limitations. Informd |etters of agreement between
specific arcraft operators such asthe ArizonaAir
National Guard 161* Air Refuding Wing and the
ar traffic control tower could be an effective
method for edablishing this noise abatement
procedure.

Giventherdaively large amount of undeveloped
land southeast of the arport, the establishment of
aninformal nose abatement procedurefor aircraft
departing Runways 12C/L should dso be
evauated. This would help reduce overflights,
hence noise impacts, of current noise-sendtive
development south of the arport. Such a
procedure is discussed later in this chapter and
merits further sudy.

Visual Approach Procedures

Approachesinvolving turnsreatively closeto the
arport can sometimes be defined over noise-
compatible corridors. These approaches would
be used by arcraft operating under VFR (visud
flight rules). Indesigning specid noise abatement
approach routes, astraight-



in finad gpproach of a least one mile should be
provided. If largeandfast aircraft areinvolved, a
longer draight-in fina approach of two to three
milesis required.

At Williams Gateway, the dense resdentid
development north and northwest of the airport
provides no viable noise abatement corridor long
enough for a sable two or three mile find
goproach.  Although the primary areas of
resdentia development north of the airport are
goproximady three miles from the runway
threshold, the rdative angle of Runways 12
L/CIR to these developed areas would require
arcraft to turn seeply in order to establish afind
gpproach. Thistype of maneuver isnot practica
from an operationa or safety perspective.

Approaches made from the southeast would
affect less noise-sendtive development. The
closest concentration of resdentiad development
isnearly fivemilesfrom thethreshold of Runways
30C/R and three miles from Runway 30L. This
provides more opportunity for straight-in visud
final gpproaches without affecting large areas of
noise-sengitive devel opment.

Although not amgor source of noise at Williams
Gateway, severd helicopters are based at the
arport in addition to occasona itinerant
operations. Currently, rotor wing arcraft are
requested to approach/depart in a southwest
corridor to avoid overflight of the Williams
Campus and residential development. A number
of additiona potentia noise abatement corridors
exig for hdicopters incuding the Roosevet
Cand, Southern Pecific Rallroad, and the Genera
Motors Proving Grounds. In addition, visud
check points could be established to assst both
pilotsand the air traffic control tower in following
noise abatement corridors.

Large military helicopters createlargeamounts of
down-wash turbulence disturbing large amounts
of dugt. Therefore, theseaircraft fly adraight-in

visud gpproach to Runways 30L. Consideration
should be given to maintaining this procedure.
Potential helicopter arriva/departure routeswith
corresponding checkpoints are depicted on
Exhibit 4B.

Conclusion: Visud gpproach procedureswould
provide little benefit for arivas to Runways
121./C due to the lack of a viable noise
abatement corridor and therefore do not merit
further sudy. A viable noise abatement corridor
exists southeast of the airport and merits further
Sudy. In addition, a number of potentid noise
abatement corridors and  corresponding
checkpoints for rotor wing arcraft merits
additiona congderation.

Instrument Approach Procedures

Williams Gateway Airport has one precison and
two non-precision gpproach procedures. All
insrument gpproaches are designated for
Runway 30C. Theonly precison approach, ILS
Runway 30C, is draight-in with a 3.0 degree
glide dope (redigned from 2.5-degrees in
November 1999). The two nonprecison
gpproaches are also draight-in and utilize ether
the Willie very-high frequency omnidirectiond
range tacticd ar navigation (VOR/TAC) dation
or globd positioning system (GPS) technology.



These gpproaches cause aircraft to arrive over or
near current and proposed residential and non
compatible development areas southeast of the
arport. Although these areas are Stuated
between three and five miles from the runway
thresholds, it may be beneficid to move arriving
arrcraft farther east, away from developed aress.
This could be done through the relocation of
instrument approaches to Runway 30R.

Conclusion: Rdocating the ILS from Runway
30C to Runway 30R would be effective in
moving aircraft gpproaches further eest. This
should reduce aircraft noise over non-compatible
uses southeast of the arport and therefore
deserves further study.

Traffic Pattern Changes

The current traffic pattern dtitude is 1,213 feet
abovefieddlevd (AFL) for dl fixed wing aircreft.
This is 213 feet higher than a standard traffic
pettern atitude (a standard traffic pattern dtitude
is1,000feet AFL). Thisadditiond dtitude offers
greater distance between arcraft and noise-
sendtive development which may experience
traffic pattern overflights.

Raigng the traffic pattern dtitude results in a
larger pattern due to the increased distance
needed to climb and descend form the designated
dtitude. The net result of rasng the traffic
pattern dtitude would be to extend the pattern
over noise-sendtive areas. Thereforeincreasing
the traffic pattern dtitude is not suggested.

Conclusion: Giventhat thetraffic pattern dtitude
at Williams Gateway is higher than a sandard
treffic pattern dtitude and raising the pattern
dtitude would increase the Sze of the traffic
pattern, adjustment to thetraffic pattern dtitude at
Williams Gateway need not be discussed further.

In order to reduce overflights of resdentia areas
west of the arport arcraft usng the western

Current noise abatement procedures have
edtablished Runway 121 -30R for use by light
propeller powered arcraft performing pattern
operations. So as not to conflict with operations
on Runways 12C-30C and Runway 12L-30R,
thelight aircraft traffic pattern isflown to the west
of the arfidd. This paitern does not create
arcraft overflightsof current noise-sendtive aress
other than the Williams Campus. The mgority of
noise-sendtive development is Stuated west of
the Southern Pecific Rall Road, essentidly
pardlding the treffic pattern. Aircraft usng the
western traffic pattern could be requested to
remain east of the Southern Pecific Rallroad
during the “downwind leg”, therefore avoiding
resdentid overflights.

Heavy and turbojet arcraft primarily use the two
eadtern runways. A magority of large arcraft
using Williams Gateway Airport are performing
flight training operations requiring an indrument
approach (ILS, VORTAC, or GPS). Theseare
currently availablefor Runway 30C. Asameans
to edablish these arcraft on  subsequent
approaches, they mug fly an extended traffic
pattern. Dueto thelarge amount of undeveloped
land east of the airport, these flights are routed in
an esstern traffic pattern. Similar typesof aircraft
performing standard touchrand-go operations
utilize a treffic pattern over the General Motors
Proving Grounds. This pattern kegpsthe loudest
arcraft away from high concentrations of noise-
sengtive development west of the airport.

traffic pattern could be requested to remain east
of the Southern Pecific Railroad during the
“downwindleg”. Thisoption deservesadditiona
congderation.

The airport’s current procedure of establishing
the heavy and turbojet aircraft traffic pattern east
of theairport workswell by keeping these aircraft



away from populated areas west of the airport
and should be maintained.

AIRPORT REGULATIONS

The courts traditiondly have recognized the right
of arport proprietors to reduce their liability for
arcraft noise by imposing redtrictions that are
reasonable, nondiscriminatory, and do not
interfere with interstate commerce or violate a
contractual agreement with the FAA made as a
condition of recelving federd ad.

With the passage of the Airport Noise and
Capacity Act of 1990, Congress not only
established a nationa phase-out policy for large
Stage 2 aircraft over 75,000 pounds, but it aso
et forth the andytical requirements that must be
met in order for an arport to establish noise or
access restrictions on Stage 2 or Stage 3 aircraft
beyond the nationa policy. Although the act
does not requirethe phase-out of Stage 2 aircraft
under 75,000 pounds it does specificaly require
goeciad andyds for any measure that redtricts
thesearcraft. Therequirementsthat must be met
by an individud arport to further restrict these
arcraft are set forth in F.A.R. Part 161.

Theactionsrequired by F.A.R. Part 161in order

to establish alocd redtriction on Stage 2 aircraft

include the following:

. The restriction does not conflict with any
exiding federd satute or regulation.

. The restriction does not creste an undue
burden on the nationd aviation system.

These requirements clearly indicate tha
regtrictions on either Stage 2 or Stage 3 aircraft
are considered asmethods of last resort for noise
abatement. The andyticd requirements aone
ensure that dl other noise abatement dternatives
should be exhausted before pursuing these types
of redrictions. Since virtudly any regulaory
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. A technica andysis that evaluates cods
and benefits of the proposed restriction,
dternative redrictions, and dternative
measuresthat do not includerestrictions.

. Notice of the proposed restriction and
opportunity for comment onthe andysis.

While implementation of a Stage 2 arcraft
operating redriction does not require FAA
gpprova, the FAA does determine whether
adequate andysis and natification have been
conducted.

In order to establish alocal redtriction on Stage 3
aircraft, Part 161 requires a much more rigorous
andyss as wdl as find FAA approvd of the
redriction. The conditions for gpprovd of a
Stage 3 redriction require that the andyss
provide evidence of the following:

. The redtriction is reasonable, nonarbit-
rary, and nondiscrim-inatory.

. The restriction does not creste an undue
buden on interstate or foreign
commerce.

. Theredtriction maintains safe and effident
use of navigable airspace.

dternative a Williams Gateway Airport would
result in limiting ether Stage 2 or Stage 3 aircraft
access, it is certain that the requirementsin Part
161 would have to be met.

The raionship of F.A.R. Part 150 to Part 161
deservessome explanation. Part 150 specifically
requires that arport operators discuss the
potential use of operating restrictions for noise
abatement purposesin noise compatibility sudies.

If, through the Part 150 process, an arport
operator decides to pursue an airport operating
restriction, the proper procedure isto describeit



as a proposed noise abatement measure, noting
that a Pat 161 study would have to be
undertaken before the redriction could be
implemented. The FAA will then review thefind
noise compatibility plan, which includes the
proposed redtriction.  If the FAA decides that
adequate documentation is provided to show that
the proposed redtriction has merit, it may approve
the proposed redtriction br purposes of Part
150. A Part 150 gpprova is not sufficient to
implement theredtriction. It merely representsthe
clearing of thefirgt hurdle. Completion of a Part
161 study then becomes the next step.

The FAA has made it clear that the approva of
an operating redriction in an F.A.R. Part 150

document would be predicated on the noise
abatement benefit of theredriction a noiseleves
of 65 DNL or higher. These benefitswould have
to be demongtrated for the current or five-year
conditions that are officidly required in the
document. Since no persons are currently
exposed to noiselevelsof 65 DNL or higher, and
the sgnificant number of individuas exposed in
the five-year contours are due to encroaching

development, not an increase in Size or shifting of
the contours, operating restrictionsare unlikely to
be approved by the FAA a Williams Gateway
Airport.

Despite the extremey remote posshility that
operating regtrictions a Williams Gateway could
be approved by the FAA, FA.R. Pat 150
requires tha redtrictions be discussed in noise
compatibility studies  Types of operating
restrictions include the following:

. Nighttime curfews.
. Landing fees based on noise or time of
ariva.

. Airport capacity limitations based on
reative loudness.
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Redtriction of aircraft based on FA.R.
Part 36 noise levels.

Redtrictions on engine run-ups.

Redtrictions on training activity.



Curfews

FAA Advisory Circular 150/5020-1 indicates
that curfews may be an effective though
potentialy costly method of contralling arport
noise. Since unwanted noise intrusions are most
pronounced in the late evening or early morning
hours, curfewsare usualy implemented to redtrict
operations during those periods.

Curfews are not without costs. They can have
economicimpacts upon airport users, upon those
providing arport-related services, and upon the
community asawhole.

A blanket prohibition on ar traffic during the
noise- senditive hours can place undue condraints
on users of the airport who are not mgjor con
tributors to the noise contours. Not only would
the loudest operations be prohibited, but
operations by quiet arcraft dso would be
banned.

Commercial arliners performing training are the
predominate nighttime user of Williams Gateway
Airport. Thetraining operations of these aircraft
are redricted to nighttime hours due to daytime
scheduling conflicts of pilots and arcraft. Flight
crew training isnecessary to maintain theintegrity
of the nationd aviation system.

Conclusion: Noise impact reductions in the 65
DNL noise contour or higher would be the
measure of acceptability by the FAA for this
redriction. Giventhat thereareno impactswithin
the 65 DNL contour and higher, approva of a
restriction would be questionable. Therefore, this
restriction should not be considered further.
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Landing Fees

Differentid landing fees based on either the noise
levd or the time of arriva have been used at
some arports as incertivesto use quieter aircraft
or to operate a less sengdtivetimes. A variable
schedule of landing fees would be established
based on therel ative loudness of the aircraft, with
arivasby loud arcraft a night being charged the
most and arrivas by quiet aircraft during the day
being charged the leest. To avoid being dis-
criminatory, thefeemust relate to both thetime of
day and certificated approach noise levels. Fees
from such aprogram can finance noi se abatement
activities.  This redtriction does not provide a
noise abatement benefit unless the fees are high
enough to actualy discourage use of the airport
by the loudest aircraft.

WhileWilliams Gateway doesnot imposelanding
feeson generd aviation arcraft, it hasestablished
a hierarcha landing fee schedule based on
weight, beginning with arcraft in excess of
12,500 pounds. The mgority of these aircraft
operate & night and are involved in airline
traning. The adminigration of additiond landing
fees based upon noise would be futile sincethese
arcraft condst of quieter Stage3 jet aircraft. In
addition, it would be difficult to monitor nighttime
arport activity without nighttimeair traffic control
tower hours or the establishment of a permanent
noise monitoring system.

Although the loudest arcraft utiliziing Williams
Gateway ae military and other government
arcraft, these arcraft are not assessed landing
fees. Legdly, the arport authority can only



charge*“reasonable’ landing fees* proportiona to
use’ to United States Government aircraft when
arcraft operationd levels exceed “ subgtantiad”

levels. These fees are levied to offsat “codts of
operating and mantaining facilities” In addition,
military arcraft only utilize Williams Gaeway
during daytime hours when noise levels have a
less Sgnificant impact.

Concluson: While aircraft in excess of 12,500
pounds are charged a landing fee, this fee is
based on weight as apposed to noise levels.
Since the mgority of nighttime operations are
done by quieter Stage 3 arcraft, landing fees
based on noisewould providelimited benefits. In
addition, without a permanent noise monitoring
sysem and nighttime air traffic control bwer
hours, anoise based landing feewould be difficult
to adminigter. Landing feesimposed on military
arcraft are limited to aircraft operationa volume
for the support of arport mantenance and
operating costs, and are not dated to act as a
deterrent or to finance noise abatement activities.
Given thesefactors, and alack of impactswithin
the 65 DNL contour, a differentia landing fee
schedule is unlikdy to be implemented and
therefore does not warrant further consideration.

Capacity Limitations

Capacity limitsbased on either total operationsor
therelativeloudnessof arcraft have been used by
severdy impacted arports as a method of
contralling the total cumulative noise exposure.
Since dl operdions a Williams Gateway are
unscheduled, the airport could not enforce a
cgpacity limit to control noise.

Concluson:  Given the impracticdity of
enforcing capacity limits due to unscheduled
arcraft operations and thelack of impactswithin
the 65 DNL contour, capecity limits do not
desarve further condderation a Williams
Gateway.
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Restrictions Based
On F.A.R. Part 36

Outright redrictions on the use of arcraft
exceeding cetan noise levels can reduce
cumulative noise exposure at an airport. Aircraft
producing noise above certain thresholds, as
defined in F.A.R. Part 36, could be prohibited
from operating a theairport a al or certaintimes
of the day. A vaiation is to impose a non
addition rule, prohibiting the addition of new
flights by aircraft exceeding the threshold leve at
al or certain times of theday. Theseredtrictions
would be subject to the specid anayss
procedures of F.A.R. Part 161. Any restrictions
affecting Stage 3 aircraft would have to receive
FAA approval.

Noiselimitsbased on F.A.R. Part 36 certification
levels have the virtue of being fixed nationd
sandards understood by dl intheindustry. They
are average values, however, and do not consider
vaiations in noise levels based on different
methods of operaing the arcraft. As an
dternative, redrictions could be based on
measured noise levelsat theairport. Thishasthe
advantage of focusing on noise produced in a
given dtuatiion and, in theory, gives arcraft
operators increased flexibility to comply



with the redrictions by dedgning specid
gpproach and departure procedures to minimize
noise. It has the disadvantage of requiring the
inddlation of noise monitoring equipment and
extra adminidraive effort to desgn testing
procedures, monitor tests, interpret monitoring
data, and design the redtrictions.

Conclusion: At Williams Gateway Airport,
military arcraft only operate during hours when
the airport’s tower is operationa, between the
hours of 6 am. and 9 p.m. In addition, military
aircraft are not subject to F.A.R. Part 36 and
their operations can't be redricted per a
condition in the arport’s deed gating that the
arport must “make avallable al fadlities a the
property or developed with Federa aid, and all

those usegble for the landing and taking off of

arcreft, to the United States at dl times” The
mgority of nighttime operations at the arport

involve Stage-3 commercid arcraft. Regrictions
on Stage-3 aircraft would require aF.A.R. Part
161 study and FAA approva. Redtrictions of

this type would certainly impede on Williams
Gateway Airport’s attempt to become a viable
commercia and cargo serviceairport. Giventhe
likelihood of FAA disapprova dueto thelack of
impacts within the 65 DNL contour, redtrictions
based on Part 36 will not be considered further.

Engine Run-up Redtrictions

Engine run-ups are a necessary and critica part
of arcraft operation and maintenance. Engine
run-ups are often more annoying than arcraft
oveflight noise because they ae more
unpredictable and usudly last longer than
overflights.
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Although there are no large scde arcraft
maintenance facilities a Williams Gateway, the
Boeng Company peforms arcraft sysems
modifications a two locations on the arfied.

These modifications, primarily performed on the
military T- 38 aircraft and thelarge transport MD-
10 arcraft, occasondly require engine run-ups.
This activity is not prevaent enough to warrant
redtrictions on run-up activity. Currently, T-38
run-ups are performed outside Hanger 1084 on
the southwest Sdeof theairfield. MD-10arcraft
modifications are performed on the ramp area
outsde building 75 where reduced power run-
ups are possble. Due to ther large sze and
subgtantid jet blast, MD-10's are taxied to a
runway where a full power run-up procedureis
performed.

Concluson: Maintenance run-up activity has
not been prevdent a Williams Gateway and
current run-up procedures have not generated a
reason for concern. Thus, restrictionson run-ups
are not waranted. Maintenance operations
should make every effort to perform maintenance
run-up activity away from noise-sengtive aress
whenever possible.

Touch-and-Go Restrictions

Redrictions on touchr-and-go or multiple
gpproach operations can be effective in reducing
noise when those operations are extremely noisy,
unusualy frequent, or occur & very noise
sengtive times of the day. At many arports,

touch-and-goes are associated with primary pilot
training, dthough this type of operation is dso
done by licensed pilots practicing approaches.



Touchrand-goes and multiple approaches are
frequently done a Williams Gateway Airport.
The mgority of these operations, are performed
by locd light Sngleor twin enginegenerd avidion
arcraft.

Williams Gateway isd so used by themilitary and
commercid arlinesfor training, usudly involving
touch-and-go operations. These arcraft are
primarily based at other airportsin theregion and
cometo Williams Gateway for training purposes.
Military arcraft only operate during hours when
the arport's tower is operationa. Due to
scheduling condraints, commercid arlinetraning
flights are often performed at night.

Severd flight schools are currently based a
Williams Gateway. A prohibition on touch-and-
go operations could negetively impact theviability
of these schools. Touch-and-go operations are
an integra part of sudent flight training. The
prohibition of these operations might aso have
legd ramifications as it could conflict with the
teems of local fixed base operator leases.
Additiondly, as sated earlier, a condition of the
deed trandferring the arport from the United
States Government to the City of Mesa states
that the airport must “make avallable al facilities
at the property or developed with Federd aid, dll
those usable for the landing and taking off of
arcreft, to the United States at dl times'.
Therefore, the redtriction of military arcraft
operations is prohibited.

Concluson:  Given tha no individuds are
impacted within the 65 DNL contour, the FAA
would probably not approve such restrictions.
Due to a number of additiond factors, including
theviability of arport related businesses and deed
Infact, aircraft operators often use reduced thrust
departures to conserve fud, minimize egine
wear, and abate noise when the safe use of the
procedure is indicated. Additiond efforts by
arport management to encourage the use of
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redrictions, this option will not receive further
congderation.

AIRCRAFT OPERATING
PROCEDURES

Aircraft operating procedures that may reduce
noise impacts may apply to either departures or
arivas. They indude

. Reduced thrust takeoffs.

. Thrugt cutbacks after takeoff.

. Maximum dlimb departures.

. Minimum approach dtitude.

. Useof minimum flapsduring approaches.

. Steeper approach angles.

. Limitson the use of reverse thrust during
landings.
Reduced Thrust Takeoffs

Reduced thrust takeoffs involve the use of a
reduced power setting throughout both takeoff
roll and climb. Use of the procedure depends
upon arcraft weght, weather and wind
conditions, pavement conditions and available
runway lemgth. Since these conditions vary
consderably, it isnot possible to safely mandate
the use of reduced thrust departures.

deeper thrugt reductions are unlikely to yield
sgnificant noise abatement benefits.

Requiring takeoff thrust settings to be reduced
beyond the norma settings appropriate for the
arcraft type, weight, temperature, etc., not only



can erode safety margins but adso tend to drag
noise out further from the airport.

Concluson: Because of the safety implications
of these procedures, they are best left to the
discretion of aircraft operators. Anairport policy
mandating the use of reduced thrust takeoffsis
not consdered an effective noise abatement
messure for Williams Gateway Airport.

Thrug Cutbacks
For Business Jets

Asasavice to the generd aviation industry, the
Nationa Business Aviation Association (NBAA)
prepared a series of noise abatement takeoff and
ariva procedures for its membership in 1967.
This program has virtudly become an industry
standard for operators of business jet aircraft
sincethat time. The departure procedures are of
two types: the standard departure procedure and
the close-in departure procedure. The selection
of the applicable noise abatement departure
procedure depends on the proximity of the
nearest Noise-sendtive area

The NBAA standard departure procedure calls
for athrust cutback at 1,000 feet above ground
level (AGL) and a1,000 feet per minute climbto
3,000 feet dtitude during acceleration and clean+
Conclusion: AtWilliamsGateway Airport, with
no current noiseimpactswithinthe 65 DNL level
and a rdaivdy low levd of busness jet
operations, aggressve implementation efforts of
these thrust cutback proceduresis not necessary;
however, the arport should continue to
encourage and remind pilots to use quiet flying
procedures whenever possible.

Thrust Cutbacks For Large Jets

Throughout the 1980's and 1990's the FAA and
the arlines did condgderable work in studying
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up. Theclose-in procedureissmilar but cdlsfor
athrust cutback at 500 feet AGL. Exhibit 4C
depicts both standard and close-in departure
procedures. While both procedures are effective
in reducing noise impacts on surrounding land

uses, the locations of the reduction vary with

each. Thegtandard procedurewill resultinlower
noiselevesover down-rangelocations, whilethe
close-in procedurewill result inlower noiseleves
near the arport. Since most noise-sendtive
development islocated oneto two milesfrom the
airport, the “ standard procedure would be more
beneficid.  Williams Gateway Airport does
currently encourage operators of businessaircraft
to use NBAA Standard Noise Departure
Procedures whenever possible. Neither NBAA

procedure is intended to supplant a procedure
recommended by the manufacturer, when oneis
included in the arcraft operating manud.

An attempt to actively enforce aprocedure of this
nature requires some type of verification by the
arport management. In order to ensure the
promised changesin noise exposure, apermanent
system of noise and flight track dataacquigtionis
necessary. These systems typicdly cost in the
$500,000 to $1,000,000 range and are also

expendveto maintain. Additionally, aspeciaized
daff is necessay to andyze and interpret the
data, again, a substartia cost.

noise abatement departure procedures. 1n 1993,
the FAA published an advisory circular (91-53A)
describing generd parameters for two dternate
noise abatement departures. Both procedures
involve thrust reductions after takeoff, but at an

dtitude not less than 800 fet AGL. The
procedures differ as to when the flgps should be
retracted. The “close-in”procedure is used to
reduce noise near the runway end and involvesa
thrust reduction followed by flap retraction. A

second “distant” procedure can be ingtituted to
reduce noise effectsfurther fromtheairport. This
involves preceding a reduction in thrust with the
retraction of flaps.



The airlines have implemented the AC 91-53A
guidelines, dthough specific detalls of noise
abatement departures vary by airline operating
guiddines and sysem needs The arlines
routiney use noise abatement departure
procedures in accordance with AC 91-53A.
Exhibit 4D shows a typicd arline noise
abatement departure procedure based on AC
91-53A.

Conclusion: The lack of noise impacts within
the 65 DNL levd makes aggressve
implementation efforts of noise abatement
departure procedures for large jets unnecessary.
The arport should however, encourage and
remind arline pilots performing training operaions
a Williams Gateway to use quiet flying procedure
whenever possible.

Maximum Climb Departures

The use of maximum dimb, or best angle
departure procedures can, in some cases, help
Concluson:  The increased fud usage, air

pollution, aircraft engine wear, and conflictswith
Phoenix Sky Harbor Class B airspace makethis
procedureimpractical. Inaddition, noisecrested
near the airport by this type of procedure would
adversdy adffect the Williams Campus.
Therefore, maximum climb procedureshave been
dropped from further consideration.

Minimum Approach Altitudes

A minimum gpproach dtitude procedure would
entall an air traffic control requirement thet dl

postively-controlled aircraft approaches be
conducted a a specified minimum dtitude until

the arcraft must begin its descent to land.
Currently the pattern dtitude at Williams Gateway
Airport is 2,595 feet MSL, about 1,213 (AFL).
Minimum atitudes would gpply to arcraft some
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reduce noise exposure over populated areas
some distance from the airport. The procedure
requires the use of maximum thrus with no
cutback on departure.  Consequently, the
potential noisereductionsintheoutlying aressare
at the expense of dramatic noiseincreases closer
totheairport. Thistype of procedure canasobe
coglly to arcraft operators. The use of maximum
climb procedures increases fud usage leading to
air pollution and can cause grester wear and tear
on engines and equipment.

Airgpace conflicts with Phoenix Sky Harbor
Class B arspace are dso a concern when
conddering maximum cimb depatures a
Williams Gateway. The Class B airgpace darts
5,000 feet MSL (3,618 AFL) and descends to
4,000feet MSL (2,618 AFL) lessthan two miles
northwest of the airport. In order to fly through
ClassB airspace, arcraft must have specid radio
and navigation equipment and must obtain an air
traffic control clearance. Exhibit 4E depictsthe
relation of Phoenix ClassB arspace asit pertains
to maximum climb departure procedures.

distance from the arport and well outsde the
noise contour area.

Increasesin approach altitudecanyidd only small
reductionsinnoise. It would require the doubling
of the dtitude of an aircraftinadownwind or cir-
cling goproach to achieve a noise reduction of
four to 9x decibes. Raisng the pattern dtitude
would dso enlarge the pattern as departing
arcraft have to extend their upwind and
crosswind legs to achieve the pattern dtitude as
they turn on the downwind leg of the pattern.
Additiondly, arcraft dtitudes is the vicinity of
Williams Gateway are redricted due to the
presence of Phoenix Class B airgpace. This
airspace is located only 3,618 feet AFL over
Williams Gateway and steps down to 2,618 feet
AFL gpproximately two miles northwest of the
arport. Therefore the option of incressing



arcraft approach dtitudes is not an avaladle
option.

Conclusion: Implementation of minimum
approach atitude procedures
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is difficult to verify and does not sgnificantly
reduce cumulative noise levels because takeoff
noise normdly dominates the gStuation. In
addition, regional argpace conflictsgreetly restrict
the application of minimum approach atitudes.
Thus, the measure is not considered further.

Noise Abatement
Approach Procedures

Approach procedures to reduce noise impacts
were atempted in the early days of noise
abatement, but are no longer favorably received.
The proceduresindudetheminima useof flapsin
order to reduce power settings and arframe
noise, the use of increased gpproach angles, and
two-stage descent profiles. Follow-up studies
have found that dl of these techniques cause
concern for safety because they are nonstandard
and require an arcraft to be operated outside of
itsoptimal safe operating configuraions. Someof
these procedures actualy werefound to increase
noise because of power applications required to
arest high sink rates.

Concluson: Theincrease of an approach dope
angle requiresthat the aircraft be landed a more
than optimal approach speed. These higher sink
rates and faster speeds associated with steeper
descent approaches can reduce pilot reaction

time and erode safety margins. Thisisparticulaly
a concern with inexperienced student pilots who
commonly operate aircraft at Williams Gateway.
Noise abatement approach procedures for
Williams Gateway Airport are not considered
further.



Reverse Thrust Restrictions

Thrugt reversd is routindy used to dow jet
arcraft immediately after touchdown. Thisisan
important safety procedure that has the added
benefit of reducing brake wear. Redtrictions on
the use of thrust reversd can reduce noise
impects off the Sdes of the runways, athough
they would not sgnificantly reduce the Sze of the
noise contours. Enforced redtrictions on the use
of reverse thrust, however, are not considered
fully sfe.

Given the location of noise-sengtive usesin the
Williams Gateway Airport vicinity, aregtrictionon
thrust reversd would not result in ggnificant
benefits. Reversethrust retrictionstend to erode
landing safety magins incresse  runway
occupancy time, and increase brake wear on
arcraft.

Concluson: Limitations on the use of reverse
thrus ae inadvissble a Williams Gaeway
because of thelikelihood for minima benefitsand
decreased safety margins.

Additional Aircraft
Operating Congderations

Although not a generator of sgnificant levels of
arcraft noise, smdl sngleand multi-engine piston
powered arcraft are frequent users of Williams
Gateway Airport. Recognizing this, the airport,
as pat of its “Fy Friendly” program,
recommends a series of quiet and neighborly
arrcraft operating procedures established by the
Aircraft Ownersand Pilots Associaion (AOPA).
These “Noise Awareness Steps’, focusing on
operaions of smdl pison

4-19

powered arcraft, contain recommend-aionson
how to fly arcraft, and where and when to fly.
Most steps provide guidance on pilot technique
when maneuvering near noise-sengitive aress.

Concluson: The airport should continue to
encourage and remind pilots of piston powered
arcraft operating a Williams Gateway to become
familir with and use AOPA quig flying
procedures whenever possible.

AIRPORT FACILITIES
DEVELOPMENT

The development of on-arport facilities to
improve off-airport noise levels is an accepted
technique in noise abatement. Airport facilities
can be constructed or modified to reduce aircraft
noiseor shiftit to compatible areas. Other facility
changes which may offer some degree of noise
abatement are displaced runway thresholds and
acoudtical barriers or shielding.

Runway Extensions
And New Runways

New runways digned with compatible land
devdopment, or runway extendgons shifting
arcraft operations further away from resdentia

aress are a proven means of noise abatement.

New runways are most effective wherethere are
large compatible areas near an airport, and
exiging runways are digned with resdentid
aress. Runway extensions are usudly beneficia

wherethereissubstantia residentia development
very close to one end of a runway and not the
other.



At Williams Gateway Airport, with municipdities
located on three sides, it would beimpossible to
dign the runways in order avoid overflights of

noise-sendtive development. In addition, the
limited amount of development southeast of the
arport offers an eadly accessble noise
compatible corridor for aircraft operations with

the current runway configuration.

The recently completed Airport Master Plan
recommends|engthening Runway 121 /30R from
its current length of 9,300 feet to an ultimate
length of 12,500 feet initslong term horizon (11-
20 years). This would entall extending the
runway by 2,650 feet north and 550 feet south.
Thisis proposed to meet the needs of typica air
carier and air cargo arcraft.  Any additiond
noise from this proposed extenson would be
negligible Snce noise- sengitive devel opment does
not abut airport property.

Concluson: Resdentid and noise-sendtive
development to the north, west, and south of the
arport preventsthedignment of runwaysin order
to reduce noise impacts. The current runway
configuration is digned to dlow arcraft to
arrive/ldepart over relatively undeveloped land
southeast of the arport. In addition, runway
extendons would offer no benefit a Williams
Gateway Airport since noise-sengtive land uses
do not abut arport property. Therefore,
additiond runway devdopment for noise
abatement does not merit further congderation.

Displaced And
Relocated Thresholds

A displaced threshold can provide some measure
of noise abatement. To displace a threshold
means that the touchdown zone for landing
arcraft is moved further down the runway. The
determination of theamount of displacement must
consder the required runway lengths for landing
as wdl as the amount of noise reduction
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associated with the displacement. For example, if
the threshold of a runway were displaced 1,000
fet, the dtitude of an aircraft dong the gpproach
path would be increased by only 50 feet. The
sgngleevent noiselevel sassociated with displaced
thresholds would decrease dightly benegth the
approach path. These areas, however, are much
more impacted by departure noise.

Threshold relocation, where the point of
touchdown and the point of takeoff are both
shifted, can offer some smal additiord noise
benefits to areas near a runway end by shifting
takeoff noise associated with the gart of the
takeoff roll away from the former runway end.

Because there is no cose-in resdentid
development near the runway ends aong the
centerling, displaced or relocated thresholds
would be of little benefit at Williams Gateway.

Concluson:  Threshold displacement and
relocation generdly offer only smdl noise
reduction benefits. They aremost hel pful to res-
dentiad areas located very near the end of the
runway. Displaced or relocaied runway
thresholds would provide little or no benefit a
Williams Gateway Airport and are not consdered
further.

Approach Lighting

Approach lighting is primarily used to ad pilots
meking the trangtion from



ingrument flight conditions to a visud landing.

However, theselighting systems can aso be used
by pilots operating under VFR conditions to

maintain an gppropriate glide dope on gpproach
for landing during both day and nighttime
operations. These lighting systems are available
inahog of configurations depending upon there
intended application. For most generd aviation
operations, there aretwo basic types of gpproach
lighting sysems available:

The Visua Approach Slope Indicator (VASI)
lighting systems is the most common approach
lighting sysem and offers basc glide dope
information to the pilot. This system consist of a
series of between two to 12 individud lights set
a a predetermined glide dope angle, usudly
three-degrees. The pilotsinterpretation of these
lights can verify the arcrafts pogtion as ather
“above’, “below”, or “on” the designed glide
dope. VAS sysems are limited in that they do
not provide detailed glide dope to aircraft
touchdown.

Precison Approach Path Indicator (PAP!)
lighting sysems are condgdered the “next
generation” of visud approach lighting systems.
The PAPI conddts of a series of four lights
(PAPI-4) relaying detalled information to the
gpproaching pilot. The PAPI system is able to
inform apilot of the aircrafts reation to the glide
dope in increments of being “dightly above’ or
“dightly bdow” the dedgned glide dope.
(Exhibit 4F describes a PAPI-4 approach
lighting system, and how it is interpreted by the
pilot.) Anadditiona benfit of the PAPI isthat it
can be utlized by the pilot until arcraft
touchdown. Theingadlation of these systemsare
becoming more commonplace and often replace
exiding VAS sysems.

Approach lighting systems, if properly used by
gpproaching pilots, can ad in the reduction of
arrcraft noise generated on approach. (Exhibit
4F depictsaircraft noise variations by glidedope
pogtioning.) While pilots are trained to visudly
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follow an appropriate decent path on gpproach,
usudly approximating three-degrees, variaions
such as runway length, width, and pilot
experience can dter the aircraft’ s true gpproach
course. Aircraft on final gpproach for arunway
that are “too high” will need to expedite ther
decent in order to land. Thisrequiresdowingthe
arcraft to the appropriate gpproach and landing
gpeed often requiring the use of full flaps, and
premature lowering of thelanding gear. The use
of these items causes excessve airframe noise
due to the friction created from the dowing
arcraft. In addition, arcraft landing a higher
gpeeds will often use engine thrust reversers to
reduce brake wear.

Aircraft that gpproach“below” theglidedopedo
not have the benefit of excessdtitudeto maintain
aircraft gpproach speeds. Low approachesoften
result in numerous engine power fluctuations in
order to maintain a proper gpproach and landing
speed. In addition, these gpproaches result in
low dtitude overflights which increese noise
levels.

Theuseof visud gpproach lighting sysemsdlows
a pilot to maintain a proper glide dope for
landing. Aircraft are often ableto follow athree-
degree glide dope with little or no power
adjustments or excessflap settings. Inaddition, a
pilot receives timdy information pertaining to an
arcrafts deviation from the glide dope dlowing
for subtle power and flap adjustments, reducing
the overdl leve of aircraft approach noise.



PAPI-4 lighting sysems ae inddled and
available to pilots on Runways 12L/30R and
12C/30C a Williams Gateway. Runway
12R/30L is currently without a visua agpproach
lighting sysem. Since this runway is often used
by inexperienced student pilots, visua gpproach
lighting may prove bendfidd in mantaining a
proper aircraft gpproach glide dopefrom anoise
abatement and safety perspective.

Conclusion: The use of visud gpproach lighting
systems, particularly PAPI-4's can help reduce
some arcraft approach noise in addition to
increesing safety. Consderation should be given
to ingdling a PAPI-4 lighting system on Runway
12R/30L.

Acoudtical Barriers

Acougticd barriers include noise walls, berms,
and hush houses or run-up pens for containing
engine maintenance run-up noise. Acoudticd
barriersare only useful for atenuating noisefrom
arcraft activity on the ground. They have very
limited gpplication in specid dtuations, act best
over rdatively short distances, and their benefits
are greatly affected by surface topography and
wind conditions. Furthermore, the effectiveness
of abarrier is directly related to the distance of
the noise source from the recaver and the
distance of each from the barrier itsdf, aswell as
the angle between the ends of the berm and the
receiver.

While noise berms and noise walls can attenuate
noise, they can dso be criticized by arport
neighbors because they obstruct views. Another
Three dternatives have been selected for detailed
noise andyss. The noise andyss for each
dternative was based on a 2004 operationd
forecast. Noise contoursfor each dternative are
compared to contours for a 2004 basdine
scenario which assumes the continuation of al
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possble complaint is that arport noise can
become more darming, particularly noise from
unusua events, because people are unableto see
the cause of the noise.

At Williams Gateway, noise berms or walls
would be largely ineffective for the attenuation of
arcraft noise. Given the distance and location of
resdentid and most noise- sengtive devel opment
around the airport, there are no suitable areasfor
the effective placement of such abarier.

Conclusion: Sincenoise bermsand wallsdo not
offer noise reduction benefits to arcraft
overflights or noise-senditive areas not adjacent
to the airport, these devices would offer no
benefit and will not receve additiond
congderation.

SELECTION OF
MEASURES FOR
DETAILED EVALUATION

Prdiminary andyds of the complete list of noise
abatement techniques indicated that some
measures may be potentidly effective in the
Williams Gateway area. The measures andyzed
in more detail in this section involve runway use,
departure turns, and visud and instrument
gpproaches. They present real possibilities for
noise abatement yet il permit reaivey flexible
and efficient operation of the airport.

EVALUATION CRITERIA

exiding air traffic control and noise abatement
procedures at the airport.

Thedterndives are evduated using thefollowing
criteria



Noise Reduction Effects The purpose of this
evauation is to reduce aircraft noise on people.
Whether areduction in noiseimpacts over noise-
sengitive areas occurred was determined.

Operational Issues. The effects of the
dternaive onthe operation of aircraft, theairport,
and loca arspace are conddered. Potential
arspace conflicts and air traffic control (ATC)
condraints, and the means by which they could
be resolved, are discussed. Potentia impactson
operating safety are also addressed. FAA
regulationsand procedureswill not permit aircraft
operation and pilot workload to be handled other
than in a ssfe manner, but within this limitation,
differencesin safety marginsoccur. A significant
reduction in sefety margins will render an abate-
ment procedure unacceptable.

Costs  Both the cost of operating aircraft to
comply with the noise abatement measure and the
cost of construction or operation of noise
abatement faciliies are consdered.  The
difference in flight time between the potentid
noise abatement procedures and current
operationa procedures is evauated. Estimated
capitd costs of implementation of the noise
abatement dternative, where relevant, are dso
presented.

Thisdternative seeksto eva uate the effectiveness
of the current noise abatement procedure
designating Runway 30 asthe cdm wind runway
(for up to afive knot taillwind).
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Environmental | ssues. Environ-mentd factors
related to noise are of primary concern in a
F.A.R Part 150 andyss. Theimpacts, if any, of
a noise dbaement measure on other
environmental issues, such as ar and water
quality, should be consdered in the potentia for
itsimplementation.

I mplementation Factors. Theagency respon
ghle for implementing the noise abatement
procedure is identified. Any difficulties in
implementing the procedure are discussed. This
is based on the extent to which it departs from
accepted standard operating procedures, the
need for changesin FAA procedures, regulations
or criteria; the need for changes in arport
administrative procedures, and the likelihood of
community acceptance.

Upon completion of a review of each measure
based on the above criteria, an assessment of the
feaghility of each measure and the drategies
required for itsimplementation are presented. At
the end of the section a summary comparison of
the noiseimpacts of each dterndiveis presented.

Recommendations as to dterndives which
deserve serious consideration arefindly present-
ed.

ALTERNATIVE 1-TEST
EFFECTIVENESS OF CALM
WIND RUNWAY PROGRAM

Goals

Procedure

Aircraft noise was modded with Runway 12 as
the designated calm wind runway. Currently, the

cam wind runway program uses Runway 30 for
gpproximately 70-percent of airport operations.



For noise modding purposes, the 2004 basdine
input was modified to reflect a 70 percent usage
of Runway 12. This usage was based on awind
rose andysis of cdm wind conditions and winds
favoring Runway 12. This procedure would

goply to dl sngleengine and larger arcraft. This
would be an informa procedure and would be
observed at pilots discretion as not to jeopardize

sfety.
Noise Reduction Effects
The noise contours presented in Exhibit 4G

illustrate the effects of this procedure. The dze
and shape of the
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dternative noise contours changes moderately
when compared to the 2004 baseline contours.
The 60 and 65 DNL contours become elongated
and congdtricted northeast of the airport consistent
with an increase in gpproaching arcraft from this
direction. The increase in departures to the
southeast cause d| contour rangesto widen dong
the departure portion of Runways 12.
Fortunatdy, much of the areas where the
dternative contours have experienced expansion
have been into areas not currently developed,
zoned or planned for noise-sengtive land uses.

Table 4A presentsthe populaion impactsfor this
dterndtive. Thisdternativeimpacts 1,690 fewer
people than the 2004 basdine condition.
Decreases are experienced in al contour ranges.
The Levd Weighted Population (LWP), an
edtimate of the number of people actualy
annoyed by noise, decreases from 2,874 to
2,171, a decrease of 703 persons, with this
procedure.



TABLE 4A
Population Impacted by Noise
Alternative 1 - Calm Wind Runway Use Program

DNL Range 2004 Basdline Alternative 1
60-65 7,850 6,983
65-70 1,909 1,892
70-75 847 43
75+ 2 0
Tota 10,608 8918
LWP* 2,874 2171

* LWP- levd-weighted population — is an estimate of the number of people actualy annoyed by aircraft noise. Itis
computed by multiplying the population in each DNL range by the appropriate LWP response factor:60-65 DNL = .205; 65
70 DNL =0.376; 70-75DNL = 0.644; 75+ DNL = 1.000. See the Technical Information Paper, Measuring the I mpact
of Noise on People, at the back of the Noi se Exposure Maps document.

Costs

No additional costs are anticipated with this
dterndtive.

Operational Issues

Since the airport’ sinstrument gpproaches dl use
Runway 30C, the use of Runway 12 asthe calm
wind runway would reduce the usability of these
gpproaches and potentially reduce airport
effidency during insrument meteorological
conditions (IMC).

Environmental |ssues

Thereareno environmenta issuesassociated with
thisdternative.
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I mplementation

This procedure would primarily be implemented
by ATC. A tower order would designate an
arcreft's arriva or departure runway. PRilot's
would 4ill retain the option © use which ever
runway would best meet safe flying conditions
and compliance with traffic avoidance.
Information regarding the procedure also could
be published in aNoticeto Airmen (NOTAM),
and locd pilots guides.

Preiminary Recommendations
Although the evaduation of this dternative reveds

aggnificant reduction in the number of potentia
persons impacted by arcraft noise,



additiond concerns are raised.  Aircraft on
gpproach must line up onarunway on ardatively
finite gpproach track. Thisdoesnot alow for the
arcraft disperson, creating a concentration of

arcraft overflights over resdentid and other
noise-sendtive areas northwest of the airport.

The absence of anoise compatible corridor dong
this approach area makes arcraft overflights
inevitable. While some smdler arcraft may be
able to follow the noise compatible corridor
immediately north and northesst of theairport and
turn on a short find to Runway 12, large aircraft
would ke unable to complete such a steep turn
and often require a two to three mile find
approach.

The mgority of arcraft departing usng Runway
30 as the current preferentia cam wind runway
can often turn to avoid noise- senstive areasnorth
of the airport. Larger aircraft, while not dways
ableto completely avoid these areas can disperse
their overal flight tracks so as not to concentrate
arcraft overflights over a particular area.

The concentration of agpproaching aircraft
northwest of the arport coupled with the
availability of current noise compatible approach
corridors southeast of the airfield greatly reduce
the percaived benfits of this dternative. In
addition, the usability of the airport’s instrument
approaches would greatly be reduced. While
these could potentialy be moved to Runway 12,
conflictswith Phoenix Class B airgpace and costs
associated with relocating navigetiond aids and
gpproach development could exceed any
perceived benefits.
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ALTERNATIVE 2 - RUNWAY 12L/C
DEPARTURE PROCEDURE.

Goals

This dternative seeks to reduce the impact of
arcraft noise on noise-sengtive areas south of the
arport. By dightly adjugting the departure
corridor for Runways 12C/L and delaying on
course departure turns, overflights of current and
proposed aress of noise-sengtive development
south of the airport can be reduced.

Procedure

This aternative would apply to turbojet or large
arcraft (in excess of 12,500 pounds) departing
Runways 12L/C. Departing aircraft would be
requested to turn to aheading of 110-degrees
(10-degreeeft turn) upon reaching the end of the
runway. Aircraft with western destinationswould
turn on course upon reaching Ocotillo Road or
five DME from the Willie VORTAC. Aircraft
with eastern destinationswould turn on course as
soon as practicable.

For noise modding purposes, the 2004 basdline
input was modified to reflect the new procedure,
Large and turbojet arcraft traffic departing
Runway 12C/L were assigned percentages
reflecting current operations with 75 percent of

arcraft departing on a 110-degree heading. The
remaining 25 percent were dispersed upon
departure, not utilizing the departure procedure.



Noise Reduction Effects

The noise contours presented in Exhibit 4H
illustrate the effects of this procedure. Thesze
and shape of the dternative noise contours is
smilar to the 2004 baseline contours except for a
very dight shift in the 60 and 65 DNL contours
southeast of the arport.  This shift reflects the

Table4B presentsthe populationimpactsfor this
dternative.  This dternative impacts 62 fewer
people than the 2004 basdine condition.
Decreases are seen in both the 60-65 DNL and
65-70 DNL contours of 49 and 13 persons
respectively. The Levd Weighted Population
(LWP), an estimate of the number of people
actually annoyed by noise, decreasesfrom 2,874

dterndiveaircraft departuretractsfrom Runways to 2,859 with this procedure.
12C and 12L..
TABLE 4B
Population Impacted by Noise
Alternative 2 - Runway 12L/C Departure Turns
DNL Range 2004 Basdline Alternative 2
60-65 7,850 7,801
65-70 1,909 1,896
70-75 847 847
75+ 2 2
Tota 10,608 10,546
LWP* 2,874 2,859

* LWP- leve-weighted population — is an estimate of the number of people actudly annoyed by aircraft noise. Itis
computed by multiplying the population in each DNL range by the appropriate L WP response factor:60-65 DNL = .205; 65-
70 DNL =0.376; 70-75DNL = 0.644; 75+ DNL = 1.000. See the Technical Information Paper, Measuring the I mpact
of Noise on People, at the back of the Noi se Exposure Maps document.

Operational |ssues

This procedure could reduce ATC flexibility by
sugtaining aircraft in the departure corridor. This

could dightly reduce peak airport capacity by
requiring additiond aircraft separation.

An advantage of this procedureisthat itisasmple
enough to be used by arcraft without newer
The only operationd cogts of this procedure
might be dightly incressed flight times and fud
consumption by arcraft delaying their turn on
course. During especidly busy periods, de-
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generation avionic and navigationd equipment
and doesn't require the development and
publication of a Standard Instrument Departure
Procedure (SID).

Costs

parture delays could increase due to separation
requirements.

Environmental | ssues



Thereareno environmental issuesassociated with
thisdternative.

I mplementation

This procedure would primarily be implemented
by ATC. A tower order would inform pilots of
their departure procedure per the appropriate
destination direction. Information regarding the
procedure also could be published inaNoaticeto
Airmen (NOTAM) and depicted on loca pilots
guides.

Prdiminary Recommendation

Thisdternaiveismoderately effectivein reducing
arcraft noise impacts southeast of the airport. It
deserves further congideration.

ALTERNATIVE 3- RELOCATE
INSTRUMENT LANDING
SYSTEM TO RUNWAY 30R

Goals

This dternative seeks to reduce noise impacts of
landing arcraft on noise-sengtive areas west of
theairport. Therdocation of thelLS could move
noise contours east into unpopulated aress.
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Procedure

This dternative would relocate the ILS on
Runway 30C to Runway 30R. Thisinvolvesthe
relocation of dl ground based equipment
(locdizer and glide dope antennas) defining the
approach. In addition, the new approach would
need to be designed and published by the FAA.

For noise modding purposes operationa
percentages reflected those for the year 2020,
which had previoudy been modded with the
relocation of the ILS to Runway 30R. These
percentages correspond to 80 percent of arrivals,
80 percent of departures, and 75 percent of
touch-and-go activity on Runway 121 /30R by
militay and commercid/ar cargo arcraft.
Runway 121 /30R was projected to remain the
generd aviation runway during this period.

Noise Reduction Effects

The noise contours presented in Exhibit 4J
illugtrate the effects of this procedure. The Sze
and shape of the dternative noise contours are
gmilar to the 2004 basdline contours. All of the
contours elongate dightly to the southeadt, off the
agoproach end of Runway 30R, reflecting
increased aircraft approachesto this runway due
to the relocation of the ILS. Northeast of the
airport, the 60, 65, and 70 DNL noise contours
shift very dightly esst conggent with a shift in
touch-and-go operations by arcraft utilizing the
ILS.



Table5B presentsthe population impactsfor this
dternative. This dternative impacts 371 fewer
people than the 2004 basdine condition. A
decrease is experienced in dl contour

ranges except 75 DNL and above. The Levd
Weighted Population (LWP), an estimate of the
number of people actualy annoyed by noise,
decreases from 2,874 to 2,768 with this
procedure.

TABLEAC
Population Impacted by Noise
Alternative 3 - Rdocation of ILSto Runway 30R

DNL Range 2004 Basdline Alternative 3
60-65 7,850 7,650
65-70 1,909 1,741
70-75 847 844
75+ 2 2
Totd 10,608 10,237
LWP* 2874 2,768

* LWP- levd-weighted population — is an estimate of the number of people actudly annoyed by aircraft noise. Itis
computed by multiplying the population in each DNL range by the appropriate L WP response factor:60-65 DNL =.205; 65
70 DNL = 0.376; 70-75DNL = 0.644; 75+ DNL = 1.000. See the Technical Information Paper, Measuring the I mpact
of Noise on People, at the back of the Noi se Exposure Maps document.

Costs

The cogt of thisaternative would entail expenses
incurred in the relocation of ground based
navigationd equipment and the desgn and
publishing of the new approach. The cogt to
move such a sysem is edimated at about
$200,000. Slight coststo aircraft operator may
be include additiona fuel usage due to increased
taxi distance to the ramp.

Operational |ssues
No additiona operationd issues should result

from this dternative other than an increased taxi
distance to the ramp.
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Environmental | ssues

Thereareno environmental issuesassociated with
thisdternative.

I mplementation

The new approach would need to be designed
and published. The removd of the ILS from
Runway 30C should be published in a Notice to
Airmen (NOTAM). The change should dso be
broadcast in an ATIS message to notify inbound
pilots.



Prdiminary Recommendations

Thisprocedureiseffectivein reducing the number
of people impacted by arcraft noise both
southeast and northwest of the airport, althoughit
isquite cogdly. Since no individuas are currently
impacted within the 65 DNL contour, the cost of
relocation for noise abatement purposes would
be the respongbility of the airport authority. This
dternative does however, merit further
congderation.

SUMMARY

Table 4D summarizesthedternativesandyzedin
this chapter. Thistablelists
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the cogts, operationa issues, and requirementsfor
theimplementation of eech dternative. Theseare
preliminary recommendations and dl dternatives
must be reviewed by the Planning Advisory
Committee, arport officids, loca citizens, and
other loca interests before they can be made
final. Noise abatement measures alone cannot
resolve noise issues @ an arport. The next
chapter addresses noise issues thought the
evdudion of various land use management
techniques. Find recommendations will be
presented in Chapter Six, the Noise Competibility
Program.



TABLE 4D

Summary of Noise Abatement Alternatives Sdleded for Detailed Analysis

Williams Gateway Airport

Disadvantages/ Implementation Action
Alternative Advantages Costs
1. Runway 12L/C/R Cdm - Reduces the number of - Reduces ATC flexibility by | - Tower order
Wind Runway Use Program. | approaches over noise restricting arrivals and
sengitive areas northwest of | departuresin the same - Issue Notice to Airmen
theairport. direction. (NOTAM)
- Concentrates low - Publishinloca Pilots
gpproaches over Guide
concentrated residential
aress.
2. Runway 121 /C - Reduces aircraft overflights | - Reduces ATC flexibility by | - Tower order
Departure Turn. of noisesengtive areas suganing aircraft inthe

south of the airport.

departure corridor.

- Reduces pesk time airport
efficiency by requiring
additiona aircraft separation.

- Sight increesein fud use
and trave time dueto
elongated departure.

- Issue Notice to Airmen
(NOTAM)

- Publishinlocd Pilots
Guide

3. Rdocate Instrument
Landing System to Runway
30R.

- Reduces overflights of
noise-senditive areas south
and southeast of the airport
by shifting aircraft further
east.

- Rdocatelocdize and glide
dope antennas.
Approximate cost: $200,000

- Sight increesein fud
consumption and taxi time
due to increased taxi
distance.

- FAA needsto design new
approach

- Publish approach plate.
- |dentify changein Notice

to Airmen (NOTAM) and
ATISmessge.
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TABLE 4D (Continued)

Noise Abatement M easur es Deserving Additional Consideration

Williams Gateway Airport

Disadvantages/ Implementation Action
Alternative Advantages Costs

4. Departure Procedure for - Standardize departure None - Informal letter of agreement
KC-135 Aircraft Hown By | procedurefor air guard between 161% Refuding
ArizonaAir Nationa Guard, | pilotsand ATC staff. Wing, ATC, and the Airport
161% Air Refuding Wing. Aduthority.

- Avoid departures

overflights over noise

sengtive areas north and

northeast of the airport.

5. Helicopter Reporting
Pointsand Arriva and
Departure Routes.

- Standardize helicopter
arrival and departure routes
for pilotsand ATC staff.

- Avoid arrivd and
departure overflights over
noisesengtive areasinthe

- Potentialy increased fuel
consumption and flight time.

- Issue Noticeto Airmen
(NOTAM)

- Publishinlocd Pilots
Guide

airport vicinity.

6. Request Aircraft Using - Reduces arcraft None - Publishinlocd Pilots
Runway 12R/30L Traffic overflights over noise Guide
Pettern to Remain Eagt of sendtive areaswest of the
the Southern Pecific Ralroad | airport.
During Dowrnwind Leg.
7. Encourage Useof NBAA | - Reduces departure and None - Publishinloca Pilots
Noise Abatement approach noise, Guide
Procedures.

- Ingdll taxiway Sgnage
8. Encourage Useof AC - Reduces departure noise. None -Promote useto air carrier
91.53A Noise Abatement arcraft users.
Departure Procedures By
Air Carrier Js.
9. Encourage Useof AOPA | - Reduces arcraft None - Publishinlocd Pilots

Noise Awareness Steps.

oveflights of noise
sengtive areasin the airport
vicinity.

Guide

- Ingdl taxiway signage.
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TABLE 4D (Continued)

Noise Abatement M easur es Deserving Additional Consideration

Williams Gateway Airport

Alternative

Advantages

Disadvantages/
Costs

Implementation Action

10. Instdl PAPI-4Lighting
on Runway 12R/30L.

- Reduces low approaches,
power fluctuations, and
arframenoise

- Cost of PAPI-4lighting

system including ingtalation:

$40,000 per runway end.

- Additiona cost for
mai ntenance needs.

- Secure funding.

- Promote useto local pilots.
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