FAR Part 150 Noise

e + Compatibility Study Update ————————

Potential Noise Abatement Measures

wrropucrion. The purpose of this Chaprter is to:

¢ Provide a document/chapter that explains the roles aﬁdg*responsibilities of
various parties in noise abatement planning and the rmplementatron of
various noisc abatement measures. S '

o Identify the range of noise reduction/abatement measures that are either
required to be considered in a Part 150 Noise Compatibility Study or are
suggested as having the poten’tial to address speciﬁ'e_local noise issues.

'This chapter describes how each noise reductlon measure might affect noise
exposure conditions. In this initial draft, the 1 measures presented in this
chapter are general in nature. This chapter provrdes a broad perspective of
how each measure (or categorles of measures) could address specific noise
issues and identifies any known issues with implementation. It is expected
that this document will assist. the Study Input Committee with developing an
understanchng of the range of alternative measures s available. With that
understandmg, Commrttee members will be encourages to assist the Airport
management and consultants in 1dent1fymg additional noise abatement
measures that co_ul__d target s_.pecrﬁc local issues.
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This working paper identifies the following:

® The roles and responsibilities of the parties responsible for noise abatement planning;
e  Measures available to the airport operator (Ted Stevens International Airport );
e Measures available to state and local agencies; and

e Measures dependent upon the federal government (primarily the FAA)

Roles and Responsibilities

Before considering specific measures to reduce aircraft noise and: iand use 1nc0mpat1b1htles it is important
to understand the authority various parties have to make a change that results in additional noise
reduction. This is referred to as the roles and resp0n51b111tles The FAA’s 1976 Noise A[mtement Policy
established the following policies regarding roles and rcsponslblhtles

“The Federal Government has the authority and responsibility to contr'ol':zilircraft noise by the regulation of source
emissions, by flight operational procedutes, and by managemenc of the air traffic control system and navigable aitspace
in ways that minimize noise impact on residential dfeas, consistent with the highése standards of safety. The federal
government also provides financial and technical assistance'to airport proprietors for noise reduction planning and
abatement activities and, working with the private sector, conducts contmumg research into noise abarement
technology.” :

“Airport Proprietors are primarily respons1ble for planrung and 1mplementmg action designed to reduce the effect of
noise on residents of the surroundmg ated. Such actions incliade opuma.l site location, improvements in airport design,
noise abatement ground procedures land acgumnon, and restrictions on airport use that do not unjustly disctiminare
against any user, impede the federal interest m safety and managcment of the air navigation system, or unreasonably
interfere with interstate or forelgn commercc

State and Local Governments and Plannmg Agenucs provide for land use planning and development, zoning, and
housing regulauon that Wlll hmlt the’ uses: of land near airports to purposes compatible with airport operations.

The Air Carncrs are responslble for retirement; replacement, or retrofit of older jets that do not meet federal noise level
standatds, :md for scheduling and ﬂymg alrplancs ihh a way that minimizes the impact of noise on people.
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Residents and Prospective Residents in areas surrounding airports should seek o understand the noise problem and
what steps can be taken to minimize its effece on people. Individual and community responses to aircraft noise differ
substantially and, for some individuals, a reduced level of noise may not eliminate the annoyance or itritation,
Prospective residents of areas impacted by airport noise thus should be aware of the effect of noise on their quality of life
and act accordingly.

As such, when considering various means of reducing aircraft noise exposure, the roles and responsibilities
identified by the FAA must be considered. Also, it should be noted, that while a measure may be possible
to implement, it is not always practicable to implement due to various constraints both internal and
external to an organization or group. The State of Alaska (as airport p_r_oij"ﬁctor for Ted Stevens
International Airport) has a long history of studying and then implementing practicable measures that are
compatible with national efforts designed to reduce aircraft noise. Thus, through the conduct of this
study, the Airport is committed to continuing such efforts Thc following paragraphs briefly describe
these activities and actions.

National Noise Reduction Efforts

In the early 1980s, the FAA began issuing rules and regulations that sct standards for the control of
aircraft noise at the source, the aircraft engine. These aircraft engine noise standards, established by the
federal government, must be met by aircraft mangfacturegs in their design 4nd performance of engines
and aircraft. The government established timetables that, aver time, have increased the stringency with
the noise standards, commonly known as Stage 1, Stage 2, Stagé"'3'" éi'ﬁd Stage 4. Internationally, these
stages are referred to as Chapter 1 through Chapter 4. Currently all engines are to be manufactured to
meet Stage 4 standards. Wlth some cxceptlons all alrcraft in operation must meet Stage 3 standards.

In 1990, Congress passed the ANCA (The Airport N01se and Capacity Act of 1990 [ANCA], PL 101-
508, 104 Stat. 1388) Whlch estabhshed WO broad ditectives for the FAA. The first directive established a
method to rev1ew aircraft noise and airport use or access restrictions imposed by airport proprictors, and
the second was to institute a program of phase out of Stage 2 aircraft over 75,000 pounds by December
31, 1999. In €arly 2000, the Intérnational Civil Aviation Organization established the Stage 4
requirements that require newly manufactured aircraft engines to meet Stage 4 levels by December 31,
2006. There are a few exceptions but the vast majority of the fleet has achieved Stage 3. Congress has
recently amended ANCA to require the phase-out of all Stage 2 jet aircraft weighing less than 75,000
pounds to be achieved by December 31, 2015.

Ted Stevens

" Anchorage

International Airport —
“A World AeroNexus™




FAR Part 150 Noise
Compatibility Study Update - ——————

To implement ANCA, the FAA amended FAR Part 91 and issued a new FAR Part 161, Part 91 addresses
the phase-out of large Stage 2 aircraft and the phase-in of Stage 3 aircraft. FAR Part 161 was
promulgated as a stringent review and approval process for implementing use or access restrictions by
airport proprietors, such as curfews and caps on operations. This is in keeping with one of the major
reasons for the Act, which was to discourage local restrictions more stringent than the Act’'s 1999 Stage 2
phase-out. Part 161 makes it more difficult for the Airport or any others to lmplement use Of access
restrictions, especially those associated with Stage 3 aircraft. These difficulties are so significant that to
date there has been only one Part 161 plan approved by the FAA. This w_as._approved for Naples Airport
in Florida. Worth noting, airport/aircraft use restrictions in place at':iirpdrté "b'efore the passage of ANCA
were “grandfathered” and therefore allowed to remain in place as long as the alrports did not modify the
restrictions making them more stringent.

As stated above, there are several exemptions to FAR Part 91 Alaska'and Hawaii are exempt from Stage 3
requirement. However, if an operator of a non-stage 3 aircraft changes ownership, then the exemption
disappears. The old B737-200 that were operated by Alaska Aitlines and Aloha Airlines are the more
significant Stage 2 aircraft still in the U.S. fleet; but Alaska Airlines and Aloha Airlines no longer operate
these aircraft, but they are operated by other cargo airlines. For that reason, these aircraft were retrofitted
with hushkits, making them technically Stage 3 (but dre: st1ll very loud for a ‘Stage 3 aircraft). These
aircraft are included in the 2009 and 2020 model but were. replaced in the 2030 case because the aircraft
will be at the end of its usable hfe at. that point.

Airports and state and Iocal governments are preempted from regulating the operations of aircraft, with
one exception. They may exclude aircraft from an airport for noise reasons as long as the exclusion is
reasonable and nondlscrlnunatory In addmon it-must comply with the provisions of the ANCA,
through FAR Part 161, and it rnust not regulate military aircraft.

The autcame af a Part 150 Nazse Compatzbzlzty Study is intended to define a balanced and cost-effective
program far reducmg existing and future noise exposure. The development of reasonable measures is the
focus of the FAR Part 150 noise compatlblllty planning process. The objective is to cxplore a wide range
of feasible measures of land use patterns, noise control actions and noise exposure patterns, seeking
optimum accornmodatlon of both airport users and airport neighbors within acceptable safety, economic
and environmental parameters Each measure should:

1} Have the potennal of resolving the problem;
2} Be implementable within acceptable economic, environmental, and social costs; and,

3) Beimplementable in compliance with federal, stave, and local legislation, regulations, and
ordinances.
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This section contains a description of potential noise abatement and mirtigation measures or actions that
may be considered for Ted Stevens Anchorage International Airport. A general evaluation of each is made
on the basis of the three factors listed above, and will be presented in three different categories: a) those
measures available to the airport proprietor; b) those measures available to the state or local unit of
government; and, ¢) those measures dependent on federal government concurtence for implementation.

In addition, FAR Part 150 identifies a number of measures that the FAA h_aé":det.ermined must be
considered in developing a Part 150 Noise Compatibility Plan; this lis_t _-o'fl:’:neasures must be addressed in
the Noise Compatibility Plan (NCP) document. These required m:e:g_l:s'ures' "a'f:e:_;. _

e Acquisition of land or interest therein;

¢ Construction of barriers and acoustical shielding,. 1nc1udmg soundproofing of pubhe buildings;

¢ The use of flight procedures (including modlﬁcauon of ﬂ1ght tracks) to control the operation of
aircraft to reduce exposure to individuals; _

¢ Implementation of any restriction on the use of airport by any type or class of aircraft based on
the noise characteristics of those aircraft; .

e Implementation of a preferential runway use system

o  Other actions or combination of actions which Would have a beneﬁcmi noise control or abatement
effect on the public; and ' : '

o  Other actions as recommended by the FAA

These measures are explai'ned in greater'detail in the folléwing sections. Fach measure is assigned to one
of three categories identifying whether: the airport operator, a state/local government, or the federal
government is responsible for 1mplement1ng the mcasure if it is included in the final Noise Compatibility
Program (NCP).1 The potentlal measures presented in the following paragraphs are general in nature. Tt
is expected that the Study Input. Commlttee will assist the Airport and consultant in identifying more
specific measures to evaluate for noise abatement or mitigation. As these more specific measures are
identified, they wﬂl be evaluated a.nd presented in subsequent Working Papers.

Tables F1 and F2 hst a: range of noise abatement and land use compatibility measures that will be
discussed, as well as spec1ﬁc noise issues these measures are designed to address.

General Measures Available to the Airport Proprietor

! The Noise Compatibility Program refers to the final work product of the study that documents the recommended noise

abatement and land use compatibility actions.
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Denial of Use of Airport to Aircraft Not Meeting FAR Part 36 Standards. This measure might be
implemented by limiting access to the Airport for ajrcraft that do not meet certain noise standards (i.c.,
aircraft that do not conform with certain FAR Part 36, Stage 2, noise level requirements). Most
turboprops and other large aircraft produced after 1964 were required to meet those FAR Part 36
standards. Relative to Anchorage, the current fleet mix consists of two categories — 1) aircraft weighing
less than 75,000 lbs that are not required to meet Stage 3 levels, and 2} aircraft that weigh over 75,000 lbs
that meet Stage 3 levels. Older, non-complying (Stage 1) turbojets over 75,000 pounds maximum gross
takeoff weight, which have standard airworthiness certificates, were requ'ir‘éd__(with a few exceptions) to be
retrofitted or cease operating in U. S. airspace as of January 1, 1985 (Part 91 ,-.'S-u_bpart E). Effective
December 31, 1999, all civilian aircraft weighing more than 75_,(_)__00 1bs met S't:a:g'e 3 noise levels, Aircraft
types weighting less than 75,000 lbs are now required to be _S_tag'e 3 by the end of 2015

Thus, this study could require aircraft weighting less than 75 000 to meet Stage 3 or better levels or
require aircraft weighting more than 75,000 lbs to meet Stage 4. levels Requlrlng aircraft to meet Stage 3
levels or levels more stringent than Stage 3 is an option only if rhe actlon is not unjusty discriminatory,
does not constitute a burden on interstate and forelgn air commerce; and does not conflict with any
airport policy or requirement. To date, only one alrport $ new noise program that would affect Stage 2
aircraft weighing less than 75,000 Ibs has met the FAR Part 161 regulatory requirements, and even that
action has not been 1rnplemented for other regulatory reasons In addmon military aircraft do not have
to comply with these regulatlons '

This measure is feasible where the majorn:y of the alrcraft fall within the parameters of FAR Part 36.
However, to restrict Stage 3 or Stage 2 alrcraft less than 75 000 pounds, the provisions of Part 161 must
be complied with. This includesa cost/beneﬁt analysls of the proposed restriction (with FAA approval of
the methodology or results) and proper notice must be given, not only to the public, but to all affected
parties. Thisis a very difficult task, wh1ch can be very expensive and very time-consuming. Further,
actions of thlS nature are viewed: by the FAA as actions of last resort; airport operators must show that all
other actions have been exhausted and that a noise concern remains. As noted, to date, no such Part 161
plans addressing Stage 3 aircraft have been approved (only one addressing Stage 2 aircraft has been
approved). :
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Capacity Limits Based on Defined Noise Levels.

The following capacity limit measures are required to be addressed by FAR Part 150. However,
they all would require a FAR Part 161 Cost/Benefit Study prior to adoption. One of the
requirements of Part 161 is to explore all non-restrictive measures prior to adopting a restriction,
Therefore, this Part 150 Noise Compatibility Study will evaluate the non-restrictive measures and a
Part 161 restriction will only be evaluated subsequent to the submlttal and approval of this study, if
appropriate at that time. s

Restrictions on airport use or airport access might be structured based on fhd_d_csire to keep noise
below some specific level. However, such restrictions often have varied econdfn’ic consequences and
should only be considered after all other attempts at noise reduction have been exhausted The
implementation of this type of restriction might take threc broad forms :

Restrictions Based on Cumulative Impact. With this measure;/a maximum cumulative impact (such
as the total area within the existing DNL 65, 70 or 75 contour) "x'é'vould be established as the baseline
cumulative impact and then an airport's operauons and/or fleet mix (mix of aircraft types} would be
adjusted or limited so as not to exceed that maximum in the furure. Thls could be accomplished
through capaclty limitations", whereas either the alrcraft types, based upon their relative

"noisiness", or the numbers and mix of aircraft, Would be limited of adjusted $0 as not to exceed the
existing noisc impact. One vanatlon of this rneasure can be referred to as a "noise budget”.

" Restrictions Based on Cemﬁmtzd Szngle—Ewnt Nozse Levels. Most aircraft today have been

certificated by the PAA, as patt of the FAR Part 36 process described earlier. The certificated noise
levels are pubhshed as part of Adv1sory Circular 36. Based on the published noise levels, it might be
possible to devise limitations that could prevent aircraft from operating that exceed those noise
levels. Thls measure could be formulated 5o as to set a threshold noise level that cannot be exceeded
at any time, or different noise’ fevels can be implemented for either daytime or nighttime operations.
An aircraft's compliance with this limit would be determined from the published FAA certification
data. Tt should be fioted that aircraft can be operated at less than certificated noise levels under
certain operational kbr_iditiq_n__s; which then becomes a means that air carriers continue ro operate
despite the noise level hrmt “
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Restrictions Based on Measured Single-Event Noise Levels. Recognizing that aircraft noise levels
vary widely, it might be possible to set limits based on actual, measured single-cvent noise levels.
Aircraft that exceed this limit would be prohibited from using an airport. This does not mean that
the airport, the community, or citizen groups can set up a microphone and noise level limit and
challenge the pilots to "beat the box.” Compliance with the single-event level would be measured
over an extended period of time for many single events, and violation Wouid then be determined
from repeated excess noise. '

The following are also types of operation restrictions that are under the Jul‘lSdiCthI’l of Part 161 and
are historically used in place of an aircraft restriction or ban. In a]l instances; rnllltary aircraft are
exempt from noise restrictions. : '

Landing Fees Based on Noise. A landing fee is the. 'ciiarge that aircraft incur in usirig'a commercial
airport that is based on the landed weight of the aircraft. This measure is based on the - premise that
all or part of the landing fee for cach aircraft could be focused: on the noise emitted by that
individual aircraft. This would apportion the "cost” of producing the noise to those aircraft that
contribute the most to it. This measure in theory would be designed to encourage the use of quieter
aircraft and might actually generate additional revenue for the Airport T'o avoid discrimination, the
noise fee would need to be based upon a pubiished standard for smgie event noise levels, such as
those contained in Advisory Circular (AC) 36. The opposite stta_.tegy might also be used. In other
words, quieter aircraft couid'b'é'ép'portioned a lesser fee than noisier aircraft, thus serving as an
incentive for quieter alrcraft In this manner operators that reduce noise generated by their aircraft
might be rewarded.

The cost of unplementmg thls measure, in terms of 1 manpower, finances and public relations, would
not be offset by the revenue or bencfit derived from it. The administrative cost involved in
mam__tan__iing records of aircraft types and numbers, and billing statements would not be
commensufate with the noise fé:‘duction'? achieved. In addition, this measure would not apply to
military aircraft as they do not: pay landing fees. The implementation of this measure would require
a Part 161 Study

Complete or Partial'C;lir_féivs. A curfew is an action that prevents all or some aircraft from
operating during certain hours of a day, typically during the nighttime hours. Airport curfews can
be an effective but costly means of controlling noise intrusion into areas adjacent or close to an
airport. However, curfews can have a significant negative effect on both aviation interests and the
community, having economic impacts on airport users, those providing airport—reiated services, and
on the community as a whole. In addition, other communities may also be impacted if flights are

Ted Stevens

Anchorage

International Airport —————  Fao
“A World AeroNexus"




FAR Part 150 Noise
-+ Compatibility Study Update — e

discontinued and passengers are unable to obtain the required air service. Thus, curfews can create
an unreasonable burden to interstate or foreign commerce.

A curfew can take various forms, from restrictions on some or all flights during certain times of the
day or night, or restrictions based upon noise levels/thresholds or based on certificated aircraft noise
levels contained in AC 36, Curfews were once implemented to restrict operations during periods
when people are most sensitive to noise intrusion. This most often occurs during the nighttime
hours, particularly between the hours of 11:00 p.m. and 7:00 a.m.; _thcse_ measures can be effective if
there are a significant number of night flights. Curfews implcmcntcd .ﬁri:c)'r_ to ANCA have been
upheld by a Federal District Court in California for a general aviation airpdft"(Santa Monica
Airport),? while at the same time, they have been denied by a Federal District Court in New York

{Westchester County).? The implementation of a complctc or parna} curfew would reqmrc a Part
161 Study. '

Ban All Jet Aircraft. This measure is sometimes proposcd at: alrports to relieve noise impacts, but it
has been well settled and documented by case law that this is not lcgally possible. It not only puts an
unreasonable burden on interstate commerce: (Whlch is an area of rcgulatlon reserved for the federal
government) but it also results in a dlscrlmmatory regulanon that violates the tenets of the U.S.
Constitution. This measure also violates the cqual protcction clause An outright ban on all jet
aircraft cannot be legally Lrnplcmcntcd

Acquisition of Land or Interest Therem The most complete method of controlling and
mitigating noise is to purchase the 1mpactcd propcrty (rcfcrred to as acquisition in fee simple).
However, this method is also the most costly since it removes the property from the tax base of the
community. Ceriain’ land areas are more 1mpacted than others and it may be appropriate to
purchase land to mitigate severe noise impact where the purchase of full or partial interest may be
the only: mcans of achlcvmg compatlblhty ‘This is especially true for residences within the 75 DNL
noise contour: Tt is important to note that FAA Land Use Compatibility guidelines note that
without appropr_@te attenuation, certain land uses (such as residential uses) are not compatible with
aircraft noise ov.é'r“_:_G;S DNL and that exposure within the 75 DNL is considered severe. In the case
of Ted Stevens Ancﬁbragc In{ernational Airport there are no residences within the existing or future
Base Case 75 DNL noiisc?-';cdﬁtours and there are a few homes in the 65-75 DNL contour.

Santa Moenica Airport Assoc. v. City of Santa Monica, 659 F. 2d. 100, [9th Cir., 1981
Westchester County v. United States of America, 571 F. Supp. 786 [Southern District of New York, 1983]
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Instead of acquiring property, airports sometimes puschase an easement from the property owner
that effectively purchases the right to create noise. An easement is sometimes preferred because it
keeps property on the tax roll, but may cost as much as the entire fee (acquisition cost). There are
two main types of easements associated with airports: 1} a Clear Zone Fasement associated with the
runway protection zone (RPZ) to ensure there are no obstacles to air navigation; 2) a noise casement,
which is the right to fly over a property and make noise; and an avigation easement that combines
portions of both. Easements can be purchased, condemned, or dedlcated through the land use
subdivision process. Easements are also acquired by airports When the a_trport provides sound
insulation, which is discussed later.

Another method of keeping noise affected residential propcft:j'f on the tax rolls is'to purchase the
property and then resell it for a compatible use or to-resell it for residential use but retain the
rights to create noise (such as placing an easement on the. property when it is sold). Tn other words,

an airport operator could purchase a property and then rescll itto the original homeowner or anyone
else, but retain a covenant or easement which identifies the a1rport s right to fly over the property
and to create noise. This would result in the property owner giving up his/her right to initiate
litigation against the airport due to the speclfied noise impact. In addition, this method would allow
the market to set the price and value of the noise easément which Would be retained by the airport.
An airport could also develop or resell the property to anothcr government agency or private
company to develop itasa cornpatlblc use (golf course, nature area, cemetery, public works, light
industry, commercial, etc) or the agency could purchasc the property outright for its own use. This
would have to be coordmated with the airport staff and managcmcnt to ensure redevelopment with a
compatible use. i

Instead of puxchasmg land sound attenuatlon (or 1nsulat10n) is often recommended for areas near

airports. -Sound attenuation is the process of adding structural components, such as insulation, to a
buﬂdmg_tc_)_ reduce the 1n51de;.__m_)1se levels'to a specific degree. Normally, a 25 to 30 dB{A) reduction
from outéidé.-;;) inside noise levels is recommended. Such noise reductions are normally achieved by
adding acoustically rated windows, installing solid core doors, installing special ventilation systems,
and providing attic insulation. ‘Many residents prefer this measure because it reduces the inside noise
levels and allows the homeowner to remain in his/her home (versus being acquired by an airport).
Sound attenuation, whé_ﬁ?ﬁmded with public monies, often requires the granting of a noise easement
in return. The Airport has had a successful sound attenuation program for homes in the 65 DNL
contour that arose from the previous Part 150 Study.

No matter what interest of land is purchased, if federal assistance is used, the provisions of the
Uniform Relocation Assistance and Real Property Acquisition Policy Act of 1970 (also known as the
Uniform Act) must be followed.

Ted Stevens

Anchorage

International Airport . Fa2
“A World AeroNexus”




FAR Part 150 Noise
——— Compatibility Study Update ———————

Noise Barriers (Shielding, including earth berms and walls). Noise generated from ground-level
sources on an airport can result from engine run—up4 and maintenance operations, aircraft
movement on the runways and taxiways, and aircraft engine reverse thrust on landing. Noise
intrusion from these sources is usually only annoying to those areas close to an airport. One method
of mitigating this type of noise is through the use of noise barriers or earth berms. These barriers can
protect adjacent areas from unwanted noise by blocking the path of noise. “Another method is
through the strategic and well-planned location of airport buildings-and: structures that can provide
shielding to adjacent areas to block noise. Run-up and maintenance aréas can often be moved to
locations which are away from noise-sensitive uses adjacent to an airport, andlf necessary "hush
houses" or “ground run-up enclosures” (GRE) can be constructed to redirect sound for specific run-
up and maintenance operations. : B

Construct a New Runway in a Different Orlentatlon Often the construction of a new runway
with a different orientation will shift noise away from noise sensirive uses to either less populated
areas or compatible areas (commercial lands, rivers etc). Fori mstance, at airports that have a north-
south runway orientation, perhaps an east-west Srientation or slightly different angle might be
considered. The orientation of a runway is dependent upon many factors including prevailing
winds, topography, obstacles and other conditions. A new runway cannot be constructed if wind
direction and topographic conditions are such that safety criteria cannot be met. In addition, both
existing and furure land, yses must be considered sothat the noise is not shifted to other populated
areas. This is an expenswe measure that must be beneﬁc1a1 to both the airport users and the
surrounding community. - '

Runway Extensmns Oftena runway extension can reduce noise impacts to areas close to an
airport. A runway extension can allow aircraft to gain altitude sooner and produce less noise
expostire 1 - relative to how the alrcraft would operate without the extension. In addition, a runway
extension may enable aircraft to Aly certain flight paths (such as making turns after departure) that
might not be posmble with an existmg runway length. However, there are tradeoffs with an
extension that mustbe considered. With an extension, the area closest to the extended end can
experience greater noisé levels due to lower approach altitudes at this end of the runway, and
aircraft beginning their departure roll closer to those areas. This can sometimes be corrected by

Aitcraft operators must regularly conduct maintenance ot repairs on aitcraft systems and engines. For certain types
of aircraft maintenance, engine run-up tests are conducted to demonstrate that the atrcraft’s in-flight systems ate
working propetly before the aircraft can be put back mnto service. A run-up is a pre-flight test of the engine systems,
where various levels of engine power are applied while the aircraft remains stationary.
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establishing a displaced threshold® so that aircraft land farther down the runway and maintain

altitude over the area beyond the extension. Displaced thresholds are not generally recommended

by the FAA.

An additional factor to consider with a runway extension is that many times a longer runway will
enable heavier, larger aircraft to use the runway that were unable to operate previously. This may be
desirable since many of the larger, heavier aircraft are new genecration airc’-fi'lft. and are actually quieter
than smaller aircraft presently operating. Runway extensions can also. be used as a noise abatement
measure to help reduce the need for using reverse thrust upon landmg, Whu:h can generate a
considerable amount of ground-level noise for those areas close to an auport._ “The Airport is
preparing a Master Plan, and any recommended facility c__hahges. in that Plan tobe built within the
time-frame of the Future Noise Exposure Map will be.:eifaluated as an alternative..i.n"':this Study.

Touch and Go Restrictions. Restrictions on training flights perfdftﬁing touch-and-go operations
can mitigate noise impacts at airports where there are a sign‘iﬁjc_ar_jf number of training operations,
especially jet training. Touch-and-go operations occur where the pilot approaches the runway as if
landing, the aircraft touches down on the ruﬁWay and then lifts up for.departure in a series of
practice runs. Restricting touch-and-go training is pamcularly effective if the operations are
occurring during the nighttime and early morning hours, when such operations can be most
intrusive. However, such restrictions may not be legal as they are - often found to limit access or be a
capacity restriction. Capacity restrictions are different from access restrictions based on noise (which
may be possible subsequent to a Part161 Study) as they are beyond the ability of an airport operator
to implement. They are pre empted by federal regulatlon

ngh-—Speed Tax1way Exits. ngh—speed taxwvay exits can help reduce noise impacts by allowing
:urcraft to exit the runway qulcker and reduce the use of reverse thrust.

Two types of taxiway exits typically are developed on an airport:
1)a regular taxiway exit that is angled at 90 degrees (thereby requiring the aircraft to come to a
near stop before turning); :a_md

2)a high-speed"é}d_t_ that is typically angled.

The runway threshold is the marking on the runway that identifies the end of the runway available for landing ot
departure. A displaced threshold occurs when the runway marking is not at the physical end of the runway, but
rather moved down the runway.
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This measure is viable only with runways of adequate length to allow aircraft the opportunity to slow
down sufficiently to safely exit the runway and must be placed at locations convenient to the
operations at that airport. High-speed taxiway exits do little good as an independent measure, and
typically must be implemented along with other measures.

Noise Monitoring Program. Noise monitoring or sound level measurement programs can enhance
the effectiveness of noise abatement and compatibility programs. Airports use continuous sound
level measurement devices {called noise monitoring systems) to demo’fi'strate changes in aircraft noise
exposure and to identify noise levels associated with specific aircraft events Noise monitoring is
often used as a means of showing progress toward reducing the problem. Most systems have several
remote microphone units that sample the weighted sound level 'once or twice persecond, record the
samples, and transmit the data to a minicomputer system ‘with printouts. Any FAA approved noise
monitoring system would have the following minimum capabilities: continuous measurement of
dBA at cach site; hourly Leq data; daily DNL data (which could be aggregated into an annual
DNL); and single-event; maximum A-weighted sound level data The Airport has such a program in
place but it is no longer properly functlonmg Nmse momtormg can also be of assistance with a Fly
Quiet Program.

Noise Complaint/Citizen Liaison Program. Many airport-operators (such as the Airport) provide
staff in a Noise Office to recei_\(e_and respond to eit_i_zen .complai"htsféjf aircraft noise. A
comprehensive noise complairi't"sYstem has many advantages, induding identification of unusual
conditions based on citizen complamts that lead to a notice sent to an aberrant pilot, public
accessibility of information about the airport operatioriand noise conditions, data collection to
identify sensitive areas, and | posltlve pubhc relatlons At most airports, one person is designated to
receive and address n01se complamts from citizens. The complaint officer keeps a file on each
cornplamt nonng the tlme, place, type. of complaint, type of aircraft and N-number or other

1dent1fy1ng characteristics of: the aircraft; if known. This gives citizens a central location to lodge

noise complamts and to obtain information concerning aircraft operations or changes in flight
procedurcs. Staff at the Alrport currently maintain such a system and is keeping records of noise
complaints. This systern will be reviewed and recommendations made regarding program status, as
necessary and appropnate '
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Options Available to State or Local Governments

In this instance, many airport operators do not have land use control over the land use development
around an airport, such is the case of the Ted Stevens Anchorage International Airport. Therefore,
this section discusses the actions that local land use powers can take to 1mprove the compatibility of
land uses near an airport,

Land Use Controls. Federal guidelines contained in FAR Part 150 indic’a’pe._that residential
development, along with other noise sensitive uses such as sc_hools,- religioué'fa_ci_lities, hospitals, rest
homes, etc. should not be located with areas exposed to 65 DNL or greater noise levels. These
guidelines are recognized not only by the FAA but alse by the Department of Housmg and Urban
Development, Department of Defense, and the Environmental Protection Agency, as well as
numerous state and local agencies. Land use and development controls are one method of ensuring
such noise sensitive uses will be limited within the noise contouts. It should be remembered that it
is within the discretion and authority of the local unit of government to determine the types of lands
that are incompatible with noise levels and to deﬁne r.hen own threshold of sensitivity.

One of the primary tools used by local communities to gu1de development within the jurisdiction is
through the Comprehensive Planning process. “Land use and cleveiopment controls which are
based on a well-defined and thoroughly documented comprehensive plan are among the casiest and
most powerful tools ava]lable to the Tocal unit of government to ensure land use compatibility. It is
the responsibility of the local unit of government havlng land use jurisdiction to implement these
controls to protect its residents from aircraft: noise impacts and to protect the airport from
encroachment of 1ncompat1ble land uses. This is ‘particularly important where more than one unit
of governrnent has land use control aur_horlty for the area outside an airport’s boundary. Itis
extremely critical that the local unit of government accept the responsibility for ensuring land use
compatibility in their plannlng and development actions. It is also important that the state
government prov1de the necessary enabling legislation that will allow the local unit of government to
institute land use controls. The most common forms of land use controls available to the local
governments include: zoning, easements, transfer of development rights, building code
modifications, capital improvement programs, subdivision regulations, and comprehensive
planning. These forms of land use controls will only be briefly outlined in the following paragraphs.
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Zoning. Zoning is the most common and traditional form of land use control used in the United
States today. It controls the type and placement of different land uses within designated arcas. It is
used to encourage land use compatibility while leaving property ownership in the hands of private
individuals or business entities, thus leaving the land on the tax rolls. Zoning is not applied
retroactively and is not necessarily permanent. It is most effective in areas that are not presently
developed and that can be encouraged to develop with compatible uses. As stated earlier, all
jurisdictions have typical zoning ordinances in effect concerning the W_ay"ﬁse districts are delineated.

Easements. An easement is a right held by one party to make use of the property of another for a
limited purpose, as defined in the casement. -

Transfer of Development Rights. The transfer of development rights involves separate ownership
of the "bundle of rights" associated wich property ownership. The concept involves the transfer of
the right to develop a certain parcel of property to a certa.i'iﬁ_:.rc_l_ens_i-t)}/ intensity to another parcel of
property under separate ownership. This would allow the prop’e’fty that obtains the added
development rights to develop to an intensity/density that is beyoncl that which would normally be
allowed. An airport operator could also purchase these rights from the landowner and retain them
or sell them to another landowner. This concept can beiused to retain property in compatible uses
and still compensate the landowner for his loss of develdprr.ien‘_c.._.:_:]__"he idea depends upon market
conditions of the area and (there is some disagreemeﬁ’t on this point) upon the availability of state
enabling legislation authoti'z'ing' the ffc_{evelopment of: the concept at the local level.

Building Code Modlficatlons Thls measure is to rnodlfy existing or potential building codes to
include specific sound attenuatmn prov151ons for structures within areas affected by aircraft noise.
Recommendations may be made to the various Junschctmns concerning sound attenuation, as
appropnate '

Capltal Improvements Program Thls is a document that establishes priorities and costs on the
funding and developmem of pubhc facilities (roads, streets, sewers, libraries, etc.). It can be used
very successfully, in'concert Wlth subdivision regulations and a comprehensive plan, to control not
only the areas of development but also the timing of development, by controlling the timing and
location of public fac1ht;es construction.

Subdivision Regulations. Subdivision regulations are used to control the design and placement of
public and private facilitics in the conversion of raw land to developed property.
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Comprehensive Planning. Comprehensive future fand use planning, when it is coordinated with
the zoning ordinance, subdivision regulations and the capital improvements program, can reduce or
avoid land use incompatibilities in the future.

All of the land use controls mentioned above will be analyzed in greater depth as to their feasibility
for implementation when the final noise contours are produced and a Future Noise Exposure Map
is presented.

Options Dependent Upen the Federal Govemmefﬁ_f Apﬁfoyal

As noted earlier there are several actions that are required_for study that must uhdergo a Parc 161 if
recommended for implementation. Those actions discussed previously that would affect restrict
Stage 3 aircraft must be approved by the FAA under FAR Part 16 1 That discussion is not repeated,

and thus readers are referred to the earlier discussion.

Departure Thrust Cutback (Departure Climb Profile). Durih‘g initial takeoff, the power or
thrust used by the aircraft to gain altitude is: usuaﬂy at its maximum: ‘This measure would involve
the application of thrust cutbacks at various stages of the: take-off. Because of system-wide needs,
each operator has developed its own standardized take—off procedure This measure is recommended
where aircraft operators have the-opportunity to use a ‘different departure thrust sctting and still be
within safety limits as per the partlcular type of alrcraft they are flying, given the characteristics of
the particular airport.. Often it is better for aircraft to climb faster and turn earlier than to fly over
noise-sensitive areas at lower: power. In addition, this'measure cannot be implemented without the
direct concurrence of the FAA, taklng into aecount operauonal safety, and airspace considerations.
The FAA’s Adv1sory Circular (AC) 91-53A titléd “Noise Abatement Departure Profile” defines two
standard departure procedures for alrcraft a “close-in” departure and a “distant” departure. The
close-in departure typically reduces noise; but may increase noise further from an airport (such as 8
to 10 miles away). Conversely, the distant procedure concentrates noise closer to an airport (such as
within 3-5 ruile_é_),_ but reduces noise further away.

Designated Noise Abatement Take-off/Approach Paths (Flight Tracks). This measure would
result in the identification of designated paths that aircraft would follow on approach or takeoff to
minimize the overflight of noise sensitive residential areas. Such take-offf approach flight tracks
specify the location relative to the ground of aircraft during certain altitude and turning procedures.
These procedures arc dictated by the relative location of noise-sensitive land uses and considerations
of operational safety and air traffic control procedures.
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Generally, air traffic control procedures can be identified to avoid specific areas; however, the
resolution may create unintended consequences that reduce airport and airspace capacity or increase
noise to other areas that had not previously been overflown. Turns during the last three (3) to four
(4) miles of the final approach in good weather, and within the final six (6) to seven (7) miles during
poor weather, arc undesirable for safety reasons because they do not allow pilots of jets to establish
and maintain a stabilized approach. Aircraft bank angles near the ground. need to be restricted to no
more than 15-20 degrees and generally are not encouraged when the aircraft is below 500 feet above
ground level (AGL). These procedures cannot be implemented Wlthout thc concurrence of the FAA,
taking into account both safety, and airspace considerations. :

When evaluating noisc abatement flight tracks, consideratioo should be given to 'identifying the
objectives of the tracks. Based on experience at other alrports these objectives are often
summarized as: '

» Equalizing or dispersmn noise — this is often an approach thn attempting to falrly
distribute operations around an airport.

* Concentrating noisc this is the opposite of equahzlng/ chs crsing noise. By concentrating
noise, paths are established that result in.consistent OVCfﬂlgl})lt of specific area(s) to
concentrate noise over that arca. This approach often provides predictability of overflight for
nearby areas sought by residents. New technology, such as Performance Based Navigation
(PBN/RND), enables a greater ability to concentrate noise if desired. Concentrating noise
typically enables land se.comparibility actions (such as sound insulation) to remeEy any
residual incompatibdmes o

¢ Concentrating noise within 3 4 miles, and dlspersmﬁ noise further away — this approach
would result in concentration of noise primarily in the 65 DNL contour, bur would make
attempts to dlsperse nolse outslde the 65 DNL

When consldc—:rlng ﬂlght paths, the Study Input Committee should indicate its desires relative to
the abovc approaches B

Performanoc'Based Navigati"oﬂ (PBN) — also called in various venues Flight Management
(FMS)/ Requued Nav1gatlon Performance (RNP). Historically, the path of air navigation has
been specified excluslvely in terms of ground based sensors (navigation beacons). However, with the
improvement in elcctron_l_(_:_s and the availability of Global Positioning Systems (GPS), a navigation
path that includes the r_e.q"uirernent for on-board electronic navigation performance monitoring and
alerting is referred to as a Required Navigation Performance (RNP). RNP enables aircraft to fly on
virtually any desired flight path within the coverage of ground- or spaced-based navigation aids,
within the limits of the capability of the systems. The RNP monitors the performance and alerts the
pilot if the performance is not being met.
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Global positioning satellite (GPS) systems have enabled a wide range of new flight procedures at
airports that effectively rely on computer technology to direct the flight path of the aircraft. These
systems use satellites to determine exact aircraft location, and with the addition of a ground unit, can
very accurately determine altitude. Computers onboard the aircraft use this information to direct
the flight. The use of GPS for approaches, coupled with FMS (Flight Management Systems) or
Required Navigation (RNAV) for departures will be explored as part of this study to assess whether
flight tracks can be more accurately followed; and whether this would assist in reducing noise levels
over noise sensitive areas. ' e

As part of the FAA’s program to modernize the air traffic control 'eystem, the FAA has begun to
develop and implement RNP arrival flight tracks at airports‘:a'fdund the country. “Anchorage
International Airport was selected as one of five airporrs ‘that the FAA will 1mplement arrival tracks.
As this Part 150 Study is being initiated in 2012, the FAA has begun a process of consldermg two
arrival tracks using RNP. Airport staff and the Part 150 Study consultants are monitoring the FAA’s
RNP process and will attempt to coordinate the noise abatement needs with the opportunity of that
RNP development. R

Preferential Runway Use System. A preferéﬁtial fﬁr’iway use system typically identifies the runway
end(s) that for departures creates the least impact on the surroundmg community and emphasizes
the use of that ranway(s). Such programs usc these. preferred runway end(s) the majority of the
time, establishing operanons in a certain direction, with operations occurring in the opposite
direction held to a minimum. This measure is very closely related to wind direction and airspace
safety considerations. The FAA has the responsibility to implement this measure through air traffic
routing, with aircraft safery bemg the’ prime ¢oncern: This is only available for use during certain
wind conditions and is only recommended when there is a severe noise compatibility problem
directly off one end of the runway. The Airport currently has a preferential runway system in place
that results in most aircraft approaches and departures occurring over water, which has resulted in a
significant reductlon in noise sensitive uses being affected by aircraft noise.

Power and Flap Settlngs A varlery aircraft operating procedures are possible for implementation
by airlines using an airport.. “These include minimum flap landings and delaying flap and gear
deployment. On approa_ch an increasing level of noise is generated as flaps are applied to slow the
aircraft. Similarly, noisé levels typically increase when the landing gear is lowered. To help
minimize fuel costs and flight time, most operators of large jet aircraft have adopted procedures for
reduced flap setrings and delaying flap and gear extension, consistent with safety and current aircraft
and air crew capabilities. During VFR (good) weather conditions and low traffic conditions, large
jet aircraft generally land with minimum flap settings.
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One of the benefits of the previously identified Required Navigation Performance (RNP) is that
often the arrivals are conducted on what is referred to as an optimized profile descent (OPD).
Without RNP, aircraft approach an airport in a series of stair steps down to the runway, except close
to the runway where there is generally a 3 degree approach slope. With RNDP, the arrival track can
be defined to include OPD for some distance away from an airport so as to-minimize noise
associated with deploying flaps.

Summary

The potential measures presented in this Chapter are general in'nature and pioﬁi_c_l_c_ a broad
perspective of actions that could be recommended for further study and implem.én:tétion Itis
expected that the Study Input Committee WIH assist the Alrport and consultants in 1dent1fymg
more specific measures to evaluate for noise abatement or rmtlgatlon using the guidelines and
information provided. As these more specific measures are idennﬁcd they will be evaluated and
presented in subsequent Working Papers. :

The Airport encourages members of the Study Input Committee to 1dent1fy specific noise
issues and to suggest additional measures that should be: cons1dered during this study.
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