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INTRODUCTION AND SUMMARY

The main purpase of the Second National Conference on General
Aviation Airport Noise and Land-Use Planning was to continue the dialogue
initiated at the First National Conference which took place in October
of 1979 1in Atlanta, Georgia., The emphasis in this conference was the
implementation of solutions at the State and Tocal Tevel. Ancther ob-
Jective of this Conference was to develop a document that would he use-
ful to those dealing with general aviation airport noise and land-use
planning. This report s intended to serve this purpose.

The attendees at this Conference showed a greater awareness of
the general aviation airport noise situation than at the first Conference
on this subject held in 1979. The airport operators and the planners
have become more knowledgeable in this area, perhaps due, in part, to
ANCLUC studies at several general aviation ajrports.

THE SYSTEM AND ITS IMPACTS

The general aviation system includes all flying activities except

those conducted by the airlines and the military. In encompasses about 99

percent of the airplanes in the civil fleet, 85 percent of the total hours
flown, and B4 percent of the total oparations at FAA tower-operated afir-

General aviation airports serve an important business purpose in

ports.
These atrports provide a link from

local, State, and national economies.
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smaller communities to passenger and freight air carrier service through-
out the nation.

In the last six years, a net overall reduction in the number of
GA airports has occurred through ciosings and abandonments. This has been
primarily due to development/economic pressures to use airport land for
purposes which produce greater financial gain or increased tax base and
financfal instability of the GA operations themselves. More recently,
aircraft noise and incompatible adjacent land uses have posed an increas-
ing threat to the very existence of general aviation airports. Even
with the incorporation into the general aviation fleet of substantially
quieter jet aircraft, by the year 2000 the population exposed to average annual
dajly day.night sound levels between 55 and 65 dB -- a range of exposure
expected to cause significant adverse community response ~- is expected to
be 2,100,000 people. There was aeneral aareement that aeneral aviation
airport neighbars remote from densely populated areas are more sensitive to
airport neise. Legal cases resulting from airport noise exposures
have found airport proprietors liable for constitutfonal "taking" of
property rights and for nuisance damages as well.

TOOLS FOR NOISE CONTROL

Throughout the Conference, a number of tools were discussed,
which could be used to improve compatibility of general aviation airports
with adjacent land uses. These mechanisms included technology, airport
actions, community actions, and airport/community interactions.

Advanced technolagy for aircraft quieting may reduce
propelier aircraft Yevels between 5 and 10 4BA by alterations of propeiler
geometry and speed. For jet aircraft, technology exists for obtaining ap-
proximately 10 EPNdB reductions in Jet aircraft noise levels compared to
the quietest of current business jets, Although these reductions are
substantial, commercialization of this technology is expected to be very
slow due to its cost. .

There is at present, the opportunity to reduce noise exposures
in the near term through the use of quieter afrcraft flight procedures.

1
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Pilots were identified as the primary obstacle to these benefits being
realized to date, due to their lack of understanding and thus coopera-
tion,

Airport operators can undertake a number of steps to minimize
noise impacts beyond their boundaries. These measures include property
purchase, preferential runway usage, airport layout design, time of day
restrictions and monitering. Property acquisition can include outright
purchase of noise-impacted land and purchase of development rights of
undeveloped land, Preferential runway usage and airport layout can serve
to reduce noise exposures by redfrecting traffic away from populated areas.
Time of day restrictions have 1imited value in general aviation, since the
numbers of night operations are relatively small, Monitoring has value
as a means providing feedback in educating pilots. Thus, it is a means of
encouraging or enforcing the use of quieter flight procedures. However,
monitoring s expensive to implement and tends to place the airport
operator in conflict with the airport users.

A number of alternatives were mentioned which can be implemented
by the community to increase land-use compatibility including zoning,
development control, and soundproofing: of houses. Zoning provides a
means of restricting uses around airports to achieve noise compatibility.
Its greatest limitation 1s that it does not provide relief from noise ex-
posures in areas that have already been developed. Other development con-
trols include the development of comprehensive plans, subdivision regula-
tioné, building and housing codes, capitol improvement, utility extension
control, and other urban growth management techmiques. Other techniques
discussed at the Conference include disclosure requirements for both new
structures and previously occupied structures and tax incentives to dis-

courage development.

Neither the airport operator nor the community have access to
all the tools available to solve airpart noise problems. Therefore, close
interaction of these parties is absolutely required for the solution of
land-use compatibility problems. It was stated that the primary means of
accomplishing this is the establishment of committees representing

111

b ity Jrcmg et AR 3T e R
sl groms! e T T e § Lt amingd e e e b b e



aviation and community interests which are responsible for developing air-
port plans., It was also stated that States can also assist localities by
the passage of supportive laws such as comprehensive planning enabling
legislation identifying noise as a hazard and a consideration for planning.
Supportive programs conducted by State agencies can be a means of trans-
ferring experience from one locality to another. Federal support for the
planning process is currently embodied in FAR Part 150 which includes air-
port noise exposure mapping and the development of noise compatibility
programs and requires the program to be developed by the airport operator
in consultation with the affected local governments and planning agencies,
and airport users., '

CONCLUSION: A DIALOGUE TO BALANCE NEEDS

The Conference produced a mixed picture regarding experience in re-
solving incompatible land uses around ajrports. Most participants agreed
that the process had failed when 1itigation ensued. Experiences related
by various Conference participants suggested a number of gquidelines in
addressing compatible land-use problems:

’ Include the community as an integral part of the plan-
ning process.

. Be honest with the community and keep promises and com-
mitments.

] Learn from experience, be flexible, and expect to com-
promise.

] Expect substantial effort to be required over several

years to achieve community consensus.

The consensus of attendees was that if the above guidelines are
taken into consideration the probability of resclving land-use compati-
bility issues is greatly increased.
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I. GENERAL AVIATION:
i THE SYSTEM AND ITS IMPACTS

THE SYSTEM

General aviation is defined as al) flying activities except those
conducted by the airlines and the miljtary. It is an industry that operates
98.5 percent of the airplanes in the civi] fleet, flies 85.1 percent of the
total hours flown, and makes up B4.4 percent of the total operations at
FAA tower-operated atrports. The GA aircraft fleet by current FAA count
f consists of 208,000 airplanes.

General aviation provides a number of benefits and services.
General aviation airports provide the link from those communities to pas-
senger and freight service throughout the nation which -~ in the era of
aviation deregulation -- are not provided with afr carrier service. Gen-
eral aviation afrports serve an important business purpose in local, State,
and national economies. They provide passenger service through commuter
and alr taxis, as well as private and busipess afrcraft. They provide
emergency medical services to people who might otherwise die before reach-
ing a hospital, They help in the development of natural resources in re-
mate areas of the country. They provide a network of support and training
for our national defense, as well as our commercial aviation system, The
Air Nationa) Guard, the Coast Guard, and traffic helicopters all use gen-
eral aviation airports. They aliso provide an cpportunity for pleasure
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flying. And finally, by the air service provided by the airport, general
aviation airports also enhance community image and provide development
incentives for business and industry in their communities.

General aviation airports are divided into two basic categories,
utility and transport airports. Utility airports are designed for all
piston aircraft weighing 12,500 pounds or less and have runways up to
4,300 feet in length. This encompasses most recreational, sport, and
light business aircraft activity. Transpert airports provide services
for larger aircraft with runways up to 10,000 feet and greater and are
capable of handling aircraft up to 175,000 pounds. These airports are
virtually indistinguishable from air carrier airports. They are GA trans-
port airports, many of which are air carrier certified. In fact, all but
about the fifty largest air carrier airports have more general aviation
aircraft movements than air carrier movements. A special group of general
aviation airports are those labeled in the National Airport System Plan
{NASP) as reliever airports. These airports have the specific purpose of
reducing GA activities and hence congestion at predominately air carrier
atrports. Relievers are generally associated with large and medium hub
areas and can be utility or transport design/use category ajrports. They
are typically given funding and development priority by FAA,

General aviation airports tend to be fiscally unstable, Approxi=
mately only the top 5 percent of these airports are self-sufficient. The
poor economics of GA airports may consequently force or foster airport
growth in the hope of increased financial viability (e.q., through more
Jet fuel sales} and result in increased problems dus to the growth. Al-
though there has been a slight increase in the numbers of publicly owned
ajrports, there has been a net overall reduction in GA airports through
¢losings and abandonments representing about a 7 percent reduction in the
last six years. Until recently the major cause of airport closings or
abandonments has been due to:

[ Development/economic pressures to use airport land for
purposes which groduce greater financial gain or increase
in tax base

1-2
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8 Financial instability of operations (the close aperating
margins}

[ Deteriorating facilities and/or safety conditions.

More recently aircraft noise and incompatible adjacent land uses have posed
an increasing threat to the efficiency and capacity of the airport. For
example, Westchester County, New York and Santa Monica, Californja have
been having probTems. The Van Nuys Airport (one of the Targest GA air-
ports) also has noise-induced political pressure.

ITS IMPACT

Although there are pérceptible differences between air carrier
noise and general aviation noise, the difference in community reaction
between the two may depend, in large part, upon the specifics of individual
cases. That 1s, how consciously an individual depends on the general
aviation airport for emergency transportation service, tourism, operation
of lacal industries, or ather economic support, as well as, whether the
community is considering other uses for the airport's land and whether the
local government supports the airport. Noise exposures at GA afrports
tend to evoke the same types of responses found at air carrier airports
but the GA ajrport neighbors may respand at lower noise levels -- an ap-
parent result of the generally lower ambient noise levels around general
aviation airports. Some question whether the community has a valid reason
for this response to general aviation noise. However, one person expressed
the thought at the Conference that anyone that perceives that he has a
problem, has a valid problem,

With respect to community perceptions, two interesting and some-
what contradictory opinions were expressed at the Conference. First, the
public does not concern ttseif with the category in which an airport might
be defined, i.e., GA vs. air carrier. What it does not want is air carrier
afrcraft at that airport. Second, airport definition {is important in that
1t may preclude air carrier operations. A specific fnstance cited was an
effort by the airport operator at Scottsdale, Arizona to install parallel
runways. This effort was quashed by the public, since it was perceived
as an attempt to permit air carriers to enter.

1-3
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A "broad brush" estimation of the national nofse exposure im-
pacts due to general aviation operations was presented by representatives
of the U.S. Environmental Protection Agency (EPA). This analysis esti-
mated nofse exposures from 1975 to 2000 and assumed 2 percent jet opera-
tions at all GA aifr transport airports and the incorporation of a 15 dB
reduction in jet fleet noise levels by the year 2000. The results of this
study are shown in Table 1.1 where the areas given are the net populated
areas exposed when the ajrport area is subtracted, This study notes
that the total area exposed to average annual daily day-night sound level (Ldn)
above 65 dB is relatively small. Most of the community reaction is ex-
pected to occur in the areas above Ldn 55 and 60 dB which are predicted
to contain 1,600,000 and 500,000 people respectively by 2000. However,
these estimates are conservative. The EPA points out that the percent
jets in the fleet are expected to be more than 2 percent in 2000 and that a
15 dB reduction in jet fleet noise levels will probably not be achieved
by year 2000.

It was reported that when afrport proprietors, neighbors, and
Tocal governments were unable to resolve their conflicts, they turned to
the courts for resolution., The legal case which addressed some of these
problems and which laid the foundation for conflicts between airports,
neighbors, and users to this day is Griggs v. Allegheny County, decided
by the U.S. Supreme Court 1n 1962, In this case, Griggs sued Allegheny
County, the proprietor of Pittsburgh Airport, far "taking" his property
without paying for ft when daily flights were directed over his residence
at regular intervals that resulted in loss of sleep and structural damage
to the residence. The Supreme Court agreed, ruling that because Allegheny
County had not acquired enough land for its airport, it had to pay damages
for land which 1t was in fact using but for which it had not paid. Local ajrpit
proprietors' 1iability for constitutional "taking" has recently been ex-
tended by the Supreme Court of California to impose Tiability for nuisance
damages as well (Greater Westchester Homeowner's Association v, City of

Los Angeles).
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TABLE 1.1
ESTIMATED EXPOSURES TO GENERAL AVIATION NOISE

DAY-NIGHT SOUND NET CONTAINED AREA (mi.2) EXPOSED POPULATION
LEVEL CONTOURS
(dB) 1975 2000 1875 2000
> 65 14 3.3 47,000 11,000
>60 to 65 225 102 363,000 500,000
» 55 to 60 925 981 1,256,000 | 1,600,000
1-5
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IT. TOOLS FOR NOISE CONTROL

Throughout the conference a number of tools were discussed
which can improve compatibility of general aviation airports with adjacent
land uses. For the purposes of this dfscussfon. these mechanisms are
grouped as:

Technology

Alrport actions

Community actions
Alrport/community interactions.

Oiscussion of these tools is summarized in this chapter.
TECHNOLOGY

Within the category of technology, two types of approaches were
discussed at the conference, aircraft quieting and quieter aircraft flight
procedures.

Aircraft Quieting

For propeller~driven aircraft, noise reductions can be obtained
primarily through geemetry changes to the propeller or by propeller speed
reductions., In a NASA/EPA/MIT quiet design validation study, a "quiet"
propeller consisting of longer chord, thinner tips, and slightly smaller
diameter than a Cessna 172 baseline propeller resulted in nearly 5 dBA
lower tevels for that aircraft.

2-1
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The effect of propeller speed was illustrated by data presented
by Gulfstream American in which a mid-power range series of aircraft of
the same basic design but with different power plant installations showed
an 11 dBA reduction at 90 percent power with a 175 RPM speed reduction
{the prapeller speed was not given}. The noise reductions were less at
lower power ranges, however.

Aircraft noise level reductions for jet aircraft are primarily
obtained through the application of fan-engine technology which incorpora-
tes high by-pass ratio fan design. In the Quiet, Clean General Aviation
Turbofan (QCGAT) engine and aircraft propulsion system project undertaken
by NASA, calculated noise levels at the FAR Part 36 measurement points
were considerably lower for the high by-pass engines than for the older
technology engines as shown in Table 2.1.

Although quieting technology is available which can potentially
yleld substantial reductions in aircraft noise levels, commercialization of
this technology is hampered by cost. Furthermore, when quieter designs are
available, the impact on general aviation aircraft fleet noise levels is
not immediately perceptible because of the relatively long replacement
time of the GA aircraft., I1lustrative of the economic difficulties of
commercializing quiet technology 1s the case described by Gulfstream
American, The Gulfstream IIT aircraft utilizes two Spey engines which each
cost $900,000. These are proven engines and have roughly 7,000 hours of
operating time in aircraft sold to date, Replacement of the Spey
with quieter engines would require the use of four engines (since no direct
replacement exists) at a cost of approximately $700,000 each. The replace-
ment engines would be newer but less proven and more expensive to maintain
according to Gulfstream American. Gulfstream reported that these engines
would cause the aircraft costs to increase from $9,500,000 for the current
Gulfstream 11T to $12,000,000 to $13,000,000 -- a substantial increase.

Aircraft manufacturers are trying to quiet their aircraft with
the primary goal of interior noise comfort which is not inconsistent with
exterior noise reduction., However, the one means of forcing the intro-
duction of quieter technology is through goverrment regulation, FAR

2-2




TABLE 2.1

CALCULATED QUIETING BENEFIT OF NEW TECHNOLOGY
FOR BUSINESS JETS

FAR 36 MEASUREMENT NASA/QCGAT AIRCRAFT {ILDER TECHNOLOGY
CONDITION/LOCATION CALCULATED NOISE LEVEL BUSINESS JETS*
{EPNdB) (EPNdB)
Takeoff/Flyover 68.4 78.0 - 106.6
Takeoff/Stdeline - 70.6 80.3 - 105.0
Approach/Flyover 77.3 BB.4 - 107.5

*Non-Tnclusive, reference: AOPA Noise Report, Afrcraft Owners and
Pilots Association, 1981,

2-3
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Part 36 was introduced with the purpose of putting a Tid on airport noise
and gradually reducing the aircraft noise levels. Noise level 1imits have
been established for propeller-driven large aircraft, jet aircraft, and
propeller-driven small ajrcraft, FAA has stated that these regulaticns
have essentially capped aircraft noise levels.

Quieter Flight Procedures

The greatest opportunity to reduce actual noise exposures
in the near term 1s through the use of quieter aircraft flight pro-
cedures. In data presented by Gulfstream American, the area contained with-
in a 90 EPNdB single-event level noise contour was reduced up to 76 percent
depending upon procedures used {as given in Table 2.2) where the area
reductions were achfeved by a contraction in the sideline noise exposure
with a s1ight elongation of the centerline noise exposure. For propeller-
driven aircraft, reductions are also possible. For example, a turboprop
ajrcraft which developed the same maximum power at both the maximum allow-
able RPM and with a 200 RPM reduction showed a decrease of 11.6 dBA at
the lower speed {total propeller speed was not given).

In spite of the potentially substantfal and immediate benefits
of quieter flight procedures, they have recefved limited acceptance to
date. Responsibility for this was lTargely directed to the pilots them-
selves for several reasons:

. Pilots are not well informed with respact to noise --
many do not percejve noise to be a problem,

. Some pilots resent being told by an airport operator
how they should cperate their aircraft,

] Many operations are conducted by itinerants who are un~
aware of or unconcerned with the prablems of a specific
ajrport,

A number of suggestions addressing this situation were made
which focused on the educational process for pilots, such as:

2-4
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TABLE 2.2

EFFECT OF FLIGHT PROCEDURE ON
TAKEOFF NOISE LEVEL CONTOURS

FLIGHT PROCEDURE FOR TAKEOFF

AREA ENCLOSED BY 90 EPNgB SINGLE
EVENT LEVEL CONTOUR (mt¢)

Full power, no noise abatement
FAR 36 procedure

Cutback to 1.2%, single engine
gradient at 1000 ft. altitude

Cuthack to power for level
flight (PLF? single engine,
gradient at VFS

18
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e The teaching of quieter f1{ght procedurss to pilots as
an integral part of pilot training {an example was made of
Northwest Airlines for which all pilots are required to
fly the noise abatement procedures)

] The provision of FAA approval to quieter flight procedures
to further assure pilots of the air-worthiness of the noise
abatement procedures. (The flight procedure proposed by
Gulfstream American to FAA is being seriously considered
in this context.}

] The use of noise monitoring with citations or
warnings to violators to force communications between pilots
and airport operators and to help educate and sensitize
pilots te the noise which they are generating.

AIRPORT ACTIONS

In most cases the general aviation airport operator does not
have the responsibility or authority to control land uses beyond the airport
boundaries. However, if the airport operator will realistically plan to
protect the envirorment from maximum noise impacts in the future there
are a number of steps that can be taken to minimize the exposure beyond
the airport boundaries., These measures are discussed here as: property
purchase, preferential runway usage and ajrport layout design, and curfews
and monitoring.

Property Acquisition

B B R R R e i R i e ! ’

Property "acquisition" by airport operators can take a variety

of forms:

? Fee Simple Purchase -- can be implemented for new ajr-
ports ahead of the airport development by the purchase
of enough land to protect the airport "forever". This is
particularly appropriate if there is need for industrial
or other land uses which are compatible with the airport.

2+6




] Development Rights -- as implemented at the Miramar NAS,
for example, the airport purchases the right to restrict
certain uses on land but leaves other uses available for
development by the land owner. Conseguently, the land
remains on the tax roles, but at a reduced value.

» Avigation Easements -~ are the purchase of development
rights and can be obtained by negotiation or condemnation
ar by dedication at subdivision approval or in conjunct-
fon with the soundproofing of residences. Easements
have been critized as giving the ajrport the "right to
make nofse".

] Purchase Assurance -- onae type of easement is obtained
when the airport proprietor buys the exposed residential
property, allowing the former owner to move if he wishes.
The proprietor then soundproofs the property and resells
it with ah avigation easement.

Preferential Runways and Airport Layout

In many instances, considerable reductions in exposed populations
can be obtained by the redirection of traffic to alternative runways on
the airport. This type of approach was used successfully by the Jones
Adrport in Tulsa, Qklahoma where training activities were moved to a more
{solated runway. This approach has to be undertaken carefully since the
1ikelihood of shifting exposures to other neighborhoods may occur, as has
happened in Pensacola, Florida (in which the plan succeeded only after
interaction with the exposed neighborhoods) and at the Buford, S.C. Marine
Coros Air Station {the consequences of which have been in litigation for
5ix years).

Airports can also construct facilities such that they move air-
craft operations away from noise sensitive areas, such as the Jones Air-
port where hangers were developed on the airport property so that they
would force the movement of traffic away from the Town of Jenks. Also,
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runways were extended and thresholds shifted such that community noise
exposures due to aircraft operations were minimized,

Curfews and Monitoring

In the landmark aviation case of City of Burbank v. Lockheed Air
Terminal, Inc., decided by the U.S. Supreme Court in 1973, localities were
prohibited fram restricting their aircraft departures from a privately
owned and operated air terminal, However, a footnote to that decision
declared "proprietors solely by the virtue of the fact that they are liable
for the damages of the aircraft noise, can impose and enforce curfews,
single event noise limitations, or other restrictions.” In spite of this,
communities have brought pressure to bear on airport aperators to force
them to agree to imposing curfews, such as in the case of Westchester
County Airport, NY. Generally, for general aviation airports, the numbers
of night operations are relatively small and the curfew itself results in
more of an apparent than real reduction in noise exposure.

Monitoring has been previously discussed as a means providing
feedback and educating pilots. An additional benefit that has been cited
for monitoring is as a public relations tool in working with the community
and enabling the airport operator to demonstrate levels of aircraft noise
influencing the community particularly in the context of other sources of
environmental noise. However, its value in this regard was considered
questionable by some,

Monitoring has a number of disadvantages. It is fairly expen-
sive to implement and the varjability in measured aircraft sound levels
due to atmospheric propacation effects complicates the aralysis of results.
In addition, a monitoring program places a burden on the airport operator
and can put him in an adversarial position with the aircraft operator.
Airport operaters are "pro-aviation" and do not wish to discourage
aviation via monitoring-generated enforcement or warning letters to air-
craft operators. Furthermore, 1t was noted that once a monitoring pro-
gram s instituted, a tendency exists on the part of airport comnissions
to continually lower the limits.

2-8
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Monitoring does allow the airport operator to identify the
“good actors" and “"bad actors" within its users. Within the context of
a voluntary program, an airport operator can put pressures to bear on the
bad actors when they make requests for ajrport services, such as the Port
Authority of New York did at JFK Airport when an ajrline was seeking an
additional gate position.

Public Relations

T TS T e T e

There was considerable discussion about public reTations as a
tool to calm a group of citizens concerned about aircraft noise. A view
was expressed that public relations coupled with an action plan that
reduces noise is heTpful but public relations instead of an effective
action plan is 1ikely to be counter productive. Citizen groups have been
"pR-ed" without results too often and it is now likely to stir up people
who don't 1ike to be considered unworthy of honest communication. The
nead for being honest, above board and "laying it out on the table, up
front" was emphas{ized rather than being caught with half truths, half the
story, etc. It was stressed that if the airport is going to negotiate
with the surrounding communities the communities should have confidence
in the airport operator's honesty. Otherwise, negotiations will be much
more difficult.

COMMUNITY ACTIONS

A number of alternatives exist which can be implemented by the
community to increase land use compatibility with airports. These will be
discussed in the following categories: zoning, development contrels, and
other technigues.

Zoning
Zoning is the process by which States and thelir political sub-
divisions regulate land uses and development features. Airport zoning

serves four separate purposes:
. Restricting heights of structures

[ Restricting non-structural atmospheric distrubances
{such as electromagnetic radiation)

2-9
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. Restricting uses around airports to achieve noise
compatibility

(] Restricting uses around airports to promote safety.

The conventional zoning approach consists of the airport as a
permitted use with the surrounding area zoned appropriately. A more
innovative approach is being used around the Kansas City Airport where the
zoning permits Planned Unit Development (PUD) in the surreunding areas.
PUD is a development over a large area conducted under a master plan which
permits the developer considerable flexibility in siting and housing den-
sities such that residential areas can be located away from noisy areas
and sti11 allow an economically viable development.

A 1imitation of zoning as a protective measure is when it causes
inverse condemnation, that is, the loss of use or value of land due to
the zoning classification which conflicts with the Fifth Amendment right
that “private property [shall not] be taken for public use without just
compensation.” Unfortunately, as was pointed out at the Conference, no
set rules define what constitutes a "taking”. Currently, the most fre-
quently used criterion is known as the "dimunition of value" theory.
This theory focuses, first, on whather the regulatfon serves a valid public
purpose or advances a 1igitimate governmental interest and, second, on
the extent to which the regulation may have destroyed the value of the
complaintant's property. Under this test the courts have found no takings
and thus, no compensation even though the reductions of property values were
quite drastic. In subsequent decisions, the courts have further declared
that an ordinance which merely prevented a property from being used for
purposes which would be injurious to the safety and health of the community
but would not prevent the owners from using the property for other purposes
had suffered no dimunition of value.
. Zoning has 1imited value as a means of insuring compatibility
of land uses near airports for the principle reason that comprehensive
zoning schemes cannot replan or redevelop areas once they have become de-
veloped in non-compatible uses, Even where "in-fi11" development is
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occuring in existing development communities, zoning regulations have
Timited value since residential development of these in-Ti1l locations is
Tikely to be more compatible with the adjacent residential uses than other
uses that would be more compatible with the airport {tself. These new
residential developments, however, should have soundproofing required.

Davelopment Controls

Other devices were described which can be utilized by com-
munities to further land-use compatibility include:

A B e F s 4 A L e

Comprehensive Plans -~ gives definition and cogency to
the local zoﬁ1ng. The usefulness of these plans depend
upon State laws which give varying degrees of importance
to them. (For example, California, Hawaii, Florida, and
other States have Taws which give ordinance power to
comprehensive plans.)

Subdivision Regulations -- define the improvements required
for subdivision and land use development, They can require
avigation easements, soundproofing for structures, or dis-
closure requirements, for example.

Building and Housing Codes -- can provide requirements for
sound insulation performance in new and existing structures.

Capital Improvement Programs -- are sometimes mandated on

a State lavel for the allocation of funding and are part of
a comprehensive planning process. They specify and define
the location of schools, roads and sewers, and the ajrports
themselves and can provide an-opportunity for insuring
compatibility by directing development.

Uti1ity Extension Programs -~ similar to the Capital
Improvement Programs, these pragrams control the timing
and placement of key utilities, particularly, water and

2-11
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sewerage. Residential development usually follows the
instaltation of utilities. They can be part of an offi-
cial plan of action. For example, EPA/208 later Quality
Plans, or locally guided. An example is the Utility
Extensjon Ordinance used by Gainsville, Georgia to con-
trol utility extensions beyond city limits. This ap-
proach can be very effective in the right s{tuatien, such
as arpund the Raleigh-Durham Afrport where local soils are
unsuitable for the use of on-site septic tanks thus, all
development is dependent upon the availability of sewers.

Urban Growth Management Techniques -- are various ap-
proaches which restrict a development. For example, an
annual new housing 1imit ts imposed in Petaluma, Calif-
ornia and an urban service 1imit line around Lexington,
Kentucky defines the extent of the area wherein fire,
police, and water services are provided,

Sevaral other techniques were mentioned which are potentially
useful in encouraging land-use compatibility:

el e e

Fair Disclosure/Truth in Seliing Requirements ~- require
that the prospective purchaser of the property be made
aware of 1ts nearness to an airport. This requirement may
be mandated either by local ordinance ar State law. In
California, for exampie, a buyer of new property is required
to sign a statement acknowledging awareness of an airport.
However, this statement is not required for subsequent
owners, a significant weakness of that law. The solution
to this probTem is to record this information with the
deed. 1In Maryland, where the State aviation agencies do
not have the authority to require disclosure statements,
avigation easements are required when variances to develop
noise impacted Tand are grantad, primarily to have the
documentation of the nofse impact in the records to inform
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any future purchasers of that land. An approach used in
Brownsville, Texas consists of building inspectors dis-
seminating airport plan projections to the year 1990.

[ Tax Incentives ~-- can be used to preserve compatiblie land
uses just as they are used to protect prime agricultural
land from development. With this device a property owner
dedicates his land for a period of time, such as ten years
and {5 assessed at a reduced rate accordingly. He can
escape such an agreement at any time, but must pay a penalty
of back taxes.

. A~95 Review P}ocess -« & review process required for cer-
tain Federal funding programs, may provide an opportunity
to identify certain noise problems. ’

AIRPORT/COMMUNITY INTERACTIONS

Neither the airport operator nor the community have access to
all the tools available to solve airport noise problems. Communities do
not have the authority to impose curfews or other restrictions on airports
and ajrport operators seldom have the authority to specify the zoning ad-
jacent to the airport. The point was made at the Conference that opti-
mization of land use compatibility around airports requires utilization of
all tools available, thus, the interaction of the airport and the community
15 required. This is best accomplished by the establishment of a committee
or committees responsible to determine the tools to be used.

One approach mentioned 15 to have two committees, an Aviation
Commi ttee and & Community Committee. The Aviation Committee is primarily
involved with air traffic and aviation facilities and the Community Com-
mittee 1s primarily involved with actions related to land use activities.
This type of an approach was implemented in the case of the Jones Airport
in Oklahoma for which a Users' Committee which consisted of aviation-re-
lated people representing all areas of interest on the airport and Citi-
zen's (ommittee representing of all the concerned citizens at the
public hearings were established. Although Tittle support was obtained
from the users, the interaction between the citizens and the airport staff
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was constructive. The result was a master plan which saved the airport
significant money due to the review process and with which airport opera-
tions were totally controlled in a manner acceptable to the majority of
the users and the community.

It was reported that a similar approach is used in Florida where
two committees were also established: The Policy Committee includes
211 of the community decision makers and al) of the elected representatives
who can pass judgment on what can be implemented and who will ultimately
be responsible for implementation. The Technical Coordinating Committee is
composed of an Operations Subcommittee which reviews all operational pro-
cedures (with the exception of instrument landing procedures) and a Public
Invalvement Subcommittee which inciudes from the onset all potential ad-

versary groups.

States can also assist localities by passage of supportive laws,
such as comprehensive planning laws and enabling Tegisiation {dentifying noise
as a hazard and a consideration for planning. Supportive programs conducted
by State aviation commissions or departments of transportation can be a
means of transferring experience from ane locality to another, such as the
Arizona and Florida programs described at the Conference.

The Arizona Department of Transportation is pursuing an airport
land use compatibility program which emphasizes public education, tech-
nical assistance to afrport operators, review of local land-use decisions,
and coordination of aviation planning projects with other planning programs.
The Arizona DOT has developed a State Airport System Plan (SASP) which
provides for the development of thefr airport system as well as developing
and recommending ways to mitigate potential negative impacts -- of which
noise is considered the most significant. Among the actions the Arizona
DOT is considering, is the amending of the municipal planning enabling
legislation to include airport noise as an explicit purpose for munici-
palities preparing comprehensive plans and adapting zoning ordinances, and
to define significant Tevels of noise as an afrport hazard so that politi-
cal subdivisions can prepare airport zoning ordinances for noise as well

as obstructions.
2-14
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Federal support for the planning process is currently embodied
in FAR Part 150 which was developed in response to the Aviation Safety
and Noise Abatement Act (ASNA) of 1979 . It incorporates the experience
gained through the Airport Noise and Land Use Compatibility (ANLUC) pro-
gram. FAR Part 150 is designed to provide fer a resolution of existing
noise problems and protection against future noise problems., The FAR
Part 150 pregram consists of two parts, an airport noise exposure map and
the airport noise compatibility program. The compatibility program is
developed by the airport operator in consultation with affected local
governments and planning agencies and airport users during the planning as
an integral part of the program. It includes the possibility of direct
Federal aid for program implementation. In FAR Part 150, non-compatible
land uses are defined as Ldn 65 dB and greater, a limitation for GA
applications since in many cases noise problems exist even when the 65 dB
contour is on the afrport grounds.

Experience with the FAR Part 150 predecessor ANCLUC programs
applied to GA ajrports has been mixed. An ANCLUC program was conducted at
Jores Afrport and was believed by the airport manager to be a definite
asset in bringing about the working relationship of the community. On
the other hand, an ANCLUC study was also performed at Westchester County
Airport and, though considered by the airport manager not without value,
was net 1n itself able to bring about a resolution of their noise problems.
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TII. CONCLUSIONS: A DIALOGUE TO BALANCE NEEDS

The Conference resulted in a 1{vely exchange of experiences and
information. There was thorough discussion of all papers and it was obvious
that the conferees were experienced in this subject.

Several GA airports are having sericus noise problems with
adJacent communities where the nofse exposure level 15 as low as 5% Lan-
These are suburban communities with relatively 1ow background nofse levels,

It was recomnended that if a community thinks 1t has a noise

problem, the airport take the situation seriously. 1t was also recoms
mended that the airport not try to use public relations instead of noise

reduction to pacify the community.

Airport operators were advised to be willing to negotiate, to
compromise, and to take actions that will result in noise reductions. On
the 1ist of actions were:

() Get piiots to use noise abatement flight procedures,

] Use preferential runways, 1.e., divert traffic away from

populated areas, and

. Be willing to discuss banming noisy aircraft and time of
day restrictions.

The experiences discussed brought out many points including the
following:
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Define community broadly, including business interests
and others.

Learn from experience -- that of yours and othars.

Keep meetings small.

Approach community in a systematic (rational) way.
Involve the community early and continue to involve them.
Keep community involvement open to all.

Be open and aboveboard,

Keep promises and commitments,

Assume that anyone who perceives a problem has a real
problem.

Tell people the truth, not what they want to hear,
Have a factual understanding of the problem.

Take the time to set up the right organization to solve
the problem,

Expect to compromise and compromise.
Expect each problem to need a customized solution.

Focus on implementation -- have a funding and updating
process.

Assume 1itigation will ensue.
Reflect on criticism and learn from it.

Correct errors publicly.

The attendees to this Conference exhibited considerable experi-
ence and wisdom in the resolution of general aviation noise matters. They
constitute a resource for those dealing with general aviation ngise in the
future. The names of the attendees, the Conference agenda, and the papers
presented are given in the Appendix.
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Tuesday, December 1, 1981
SESSION It
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3:00-3:30 FLIGHT PROCEDURES FOR NOISE CONTROL
Charles N, Coppl, Gulfstream American

3:30-4:00 BREAK

4:00-5:00 PANEL A — EXPERIENCES IN GA AIRPORY
OPERATIONS AND DEVELOPMENT

5:00-6:00 BREAK
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Wednesday, December 2, 1981
SESSION it
Airports and Communities, A Balancing of Needs

Chalrman: George Chapmah, Chief of Planning, City of rRaleigh,
N.C.

8:30-9:00 AIRPORTS — THEIR BENEFITS TO THE COMMUNITY
Judith Richards Hope, wald, Harkrldger and Ross

9:00-9:30 AIRPORTS — HOW CAN THEY MINIMIZE THEIR NOISE
IMPACT ON THE COMMUNITY
Dennls Daye, Wilbur Smith & Assoclates

9:30-10:00 COMMUNITY — WHAT SHOULD IT EXPECT FROM ITS
AIRPORT, E.G., LEVEL OF SERVICE {Commuiter, etc.),
FACILITIES, COMMITMENT TO THE COMMUNITY
Harold Leggett, Cress & Assoclates

10:00-10:30 BREAK

10:30-11:00 LAND USE PLANNING IN THE VICINITY OF GENERAL
AVIATION AIRPORTS — A CASE STUDY
Raymand J. Green, AICO, Trlangle J Council of
Governments

11:00-12:00 PANELB — HOW TO IMPROVE AIRPORT —
COMMUNITY RELATIONS
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wednesday, December 2, 1981 Thursday, December 3, 1981
SESSION IV SESSION V
Land Use Issues Noise control and Land Use Compatibility
Planning — How It Worked ?
halrman: Robert Montgomery, MD State Aviation
dministration chairman: Robert Koenlg, Environmental Protection Agency
1:30-2:10 CAN STATES REQUIRE COMPATIBLE LAND USE 8:30-9:15 CASE HISTORY — JONES AIRPORT
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FLORIDA'S EXPERIENCE WIT ATE REGULATION O
Hst T F 9:15-10:00 CASE HISTORY — WESTCHESTER COUNTY AIRPORT

OFF AIRPORT LAND USE

Herb Brown, Florida Aeronautics Commission Scott Piper, Manager, Westchester County Alrport

2:10-2:30 EVOLUTION OF A STATE AIRPORT LAND USE 10:00-10:30 BREAK

COMPATIBILITY PROCRAM

Bruce MEVEFS, Arizona Department of Transportal:lon
2:30-3:00 m-mcngss “PROTECTIVE ZONING" BECOME A SESSION VI

ROBE! Barrett, Winer, Neuburger and Sive conclusions and Recommendations
3:00-3:30  BREAK 10:30-11:30 SUMMARIES BY PANEL CHAIRPERSONS
3:30-4:00 ARE THERE ALTERNATIVES TO ZONING FOR AIRPORT ) )

PROTECTION 7 11:30-11:45 CONFERENCE SUMMARY

Robert Doyle, Peat, Marwick and Mitchell 11:45 ADJOURN

4:00-5:00 PANEL C — LEGAL ISSUES IN A GA AIRPORT LAND
USE PLANNING AND PLAN
IMPLEMENTATION

5:00 ADJOURN
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THE GA FLEET

I appreciate being here. Jim Densmore didn't tell me
how broad the topic was that he assigned me until it was too
late to back out.

When you ask "Who is General Aviation"? you cover a
lot of territory. An industry that operates 98,.5% of the air-
planes in the civil fleet =-- flies 85.1% of the total hours
flown and is 84.4% of the total operations at FAA tower-opera-
ted airports, and an unknown number of operations from uncon-
trolled airports.

General aviation is a massive transportation, freight,
and working system that transports millions of people -- mil~
lions of miles every day in this complex -- complicated air
transportation system we're fortunate to have in the United
States.

Most people don't even know that we're there. Our
airplanes are generally quiet and unobtrusive, going about their
daily business from large airports 30 miles away from metro-
politan centers and small airports that comfortably live in the
midst of our urban sprawl and rural communities.

Unless we have an accident that hits the local news-
paper, or a San Diego, that bring out the total lack of under-
standing by the media of the system and how it works; or even

TR O R L O R U I

e b g s




worse, a "cause celebre" generated by political motivation like
Santa Monica, your average citizen just deesn't know much
about general aviation.

They don't know that there are just under 815,000
pilots in the U.S., and that (eliminating student licenses)
605,000 of them are authorized to operate in the system.

If you ask your next door neighbor who is better train-
ed ~= he'd say an airline pilot -~ because no one has ever
told him that all pilots have to take the same tests and demon-
8strate the same proficiency to achieve the same ratings.

And, how are general aviation airplanes eguipped to
meet the system's requirements? ~-- The best measure is that
they are installing $450 million of avionics every year -~
everything from 720 channel NAV COMS to autopilots, DME, RMI,
‘RNAV's, global NAVs, radars, radar altimeters, etc. The
average high performance single engine or twin airplane is
better equipped than the best of the airliners 15 years ago,
and the equipment going into turboprops and jets would compare
favorably with any airline equipment being flown today. 1In our
own business, 25% of our total aircraft sales is avionics
equipment. '
How big is this fleet? Well, 208,000 airplanes by
current FAA count ~- that's an airplane for every three ({3)
rated pilots in the system, and I'm sure a controller's answer
would be. - "a hell of a lot," There are a few halloons,
dirigibles, and gliders -~- about 4,200, about 6,000 rotorcraft
(halicoptera), and the rest are all fixed wing, piston or tur-
bine powered aircraft. Eighty percent of the fleet are single
engine airplanes.

Even though it's a large fleet, flying millions of
houra and miles per year and carrying millions of people on
their day-to-day business and personal needs, we conayme only
aight~tenths of one percent (,B%) of the gasoline used in the
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U.8. -=- of the total aviation fuel, general aviation uses only
7.5% -~ the balance is consumed by the military and the air-~

lines.

How safe is this flying activity? Looking at the NTSB
gstatistics on fatal accidents, it's about twice as safe today
as in 1965, and our safety record has been on an improving
rate constantly all through that l15-year period. We're con-~
vinced that we have not yet achieved the ultimate, and that
continued reductions are possible with egquipment and systems
improvement, coupled with better pilot education.

That's a quick review of who general aviation is --
to summarize in a "one-liner," it's all flying activities
except those conducted by the airlines and the military.

What is the future of this transportation system? In
my opinion, it's going to continue to grow and become more
valuable yearly as the main link between the airline hubs and
the rest of the country. In 1979, 147 airline hubs enplaned
96% of the passengers, and 27 hubs accounted for 71% of that
total, Today, the number of hubs is decreasing and air service
ts the rest of the country is solely dependent on general
aviation.

The decentralization of business and manufacturing will
continue, placing more and more emphasis on links between the
smaller communities and the airlines.

And, the pressure of individualized air travel conveni-
ence by business and individuals will continue as people become
convinced of the usefulness and economy of this form of trans-
portation.

What will limit the growth of this system?

Today's economy and interest rates are certainly
limiting growth, but that is hopefully a temporary situation.
It is a credit to the viability of the industry that it has



suffered no more than all other hard goeds industries in these

tough economic times.
The long-term limitations are:

Airports
The Air System
Taxation
Regulation

Without airports, the entire air transportation system
collapses. OQver ten years ago, the industry and Congress re-
cognized this fact and established a fund to develop airports
to be paid for by the users through fuel and passenger taxes.
Currently, that legislation has lapsed for a year and is now
in the Congress to be rehewed.

Because administrations through the years have used
this trust fund to assist in balancing budgets, the fund has
never been fully used and has built up a multibillion dollar
surplus.

Although some airports have been built, and some im=~
proved, we are continuing to see a steady decline in public use
ailrports from a high of 7,150 in 1971 to 6,875 in 1979. It is
interesting to note that private use alrports have increased
from 4,000 to over 8,000 in this same period of time,

It is vital that ADAP be reinstated by Congress on
a fair and equitable basis, that the accumulated surplus be
used to advance the construction of public use airports as
rapidly as possible, and that Congress continue to appropriate
funds from the trust to accomplish its original purpose.

The air system must be continually reviewed and up-
graded. Part of the ADAP funds is used, both for research
and development of system needs, and also the physical ac-
quisition of the assets required to implement and expand the
gystem. As the airline system contracts into fewer and fewer
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hubs and the operating airliners increase in size and effi-
cilency and decrease in numbers, general aviation will continue
to increase its percentage use of the system.

The present system has been designed and tailored to
alrline use -— the system of tomorrow must be designed to
general aviation use since it will be, by far, the major user
¢f the system. More attention must he given to the individual
costs of using the airways. For 20 years, we have improved and
redesigned the system in a way that calls for increased use of
highly sophisticated avionics in the airplane. Each new system
we devise adds to the individual airplane avionics requirement --
nothing is ever deleted, This proliferation of user costs has
to be leveled -~ or general use aviation will find itself priced
out of the market. It's to the credit of the avionies industry
that it has steadily brought down the cost of these "black
box" requirements as the number and quantity has increased.

The capacity for greater flexibility of general avia-
tion in system use must be recognized. The device of increas-
ingly complicated air traffic rules tailored primarily to ac-
commodate the rigid requirements of the airlines must be re-
examined in light of general aviation's increasing use of the

system.

Taxation on general aviation must be consistent with
the taxes applied to all other forms of transportation -
whether it be fuel, excise, property, or income taxes, There
has been a tendency in the various administrations to devise
punitive taxes against aviation under the guise of user taxes
or other sources of income, We must make not only the national
government, but also state, county, and municipal governments
sensitive to the importance of general aviation in the trans-
portation system., We have never objected to equitable taxa-
tion -- we'll continue to object to penalty taxation.
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It is in the best interests of every community, county,
and state government to foster the growth and well-being of
general aviation. It may well be the only air link to the out-
side world, and I can assure you the availability of good air-
port facilities will have a major impact on the attitudes of
business to come to your area to employ the people in that
locale. When you tax general aviation, you're not "soaking the
rich," you're taxing every small business and everyone who
travels in your area.

Finally, regulation. Aviation is the most regulated

industry in the U.S. today. Most of it is Federal, and mostly

from a "benevolent despot" c¢alled the FAA, I say they are a
"benevolent despot" because the FAA has the dual responsibility
of fostering the growth and well-being of aviation as well as
regulating it.

The FAA decides what we can build, how it will be
designed, how it is tested, and how it is constructed and in-
gpected. In addition, it controls who will fly our aircraft,
what standards they will meet, and can penalize those that fly
incorrectly. To top it off, they say where we can fly, when
we can fly, and on what routes. They also determine how high
and how low those flights can be madé, and how much noise our
aircraft can make on takeoff and landing. The FAR's are a com-
pendium of rules and regulations that defy the ability of any
single individual to know and understand.

But, our industry has grown and flourished under this
control. We don't always agree, but we know where to go to
solve our prohlems. General aviatien's concern is that 50
states and thousands of municipalities are starting to add
their regulations and rules in addition to those promulgated
by the Federal government.

The industry cannot live with a multiplieity of over~
lapping and contradicting legislation whether it's on neoige, or
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routes, or times of flights. Total chaos will result, and the
industry will grind to a halt with the loss of hundreds of
thousands of jobs and a transportation system for millions of
pecple.

Let the preeminence of the Federal government over air
traffic continue as it has for the entire life of the industry.
If the states or municipalities feel that closer regulation is
reguired, set up a mechanism for the states to petition the
PAA for changes to satisfy the needs of the majority. If more
stringent regulation of noise is necessary ~- let it be mandated
by FAR regulation -- at least it will be done within the
ability and state-of-the-art known in the world today.

Where is general aviation going? If the constraints
I've discussed do not choke off the industry, and given a
satisfactory fiscal situation in the world, it will grow fas-
ter and beyond any forecasts made at this time.

Within the decade, flying in a general aviation air-
plane, either as a passenger, commuter, or perscnally, will be
as commonplace as airline travel is today.

Our principal job is to make that growth possible in
an orderly, safe environment.
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GENERAL AVIATION NCISE REGULATIONS

In recognition of the aircraft noise problem throughout
the country, Congress has enacted a series of statutes designed
to afford present and future relief and protection of the pub-
lic from unnecessary aircraft noise and sonic¢ boom.

In 1968, Public Law 90~411 amended the Federal Avia-~
tion Act to require the Federal Aviation Administration (FAA)
Administrator, after consultation with the Secretary of Trang-
portation, to "prescribe and amend such rules and requlations
as he may find necessary to provide for the control and abate-
ment of aircraft noise and sonic boom." The Noise Control Act
of 1272 made the EPA the "watchdog" over aviation noilse by re-
quiring FAA consultation with EPA and creating a procedure for
EPA to propose noise regulations to the FAA.

The Quiet Communities Act of 1978 amended the Noise
Control Act to promote the development of effective State and
local noise control programs, directed the FAA to respond to
EPA noise proposals within 90 days, and called for a study of
the effects of aircraft noise from an airport on communities
located in a State other than the State in which the airport
is located. The most recent legislation, the Aviation Safety
and Noise Abatement Act of 1979 emphasized airport noise
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compatibility planning. Bob Hixson will discuss in detail the
FAA's implementation of the airport planning sections of that
act.

FAA NOISE POLICY

The Aviation Noise Abatement Policy, issued jointly by
the U.5. Department of Transportation and the FPederal Aviation
Administration in November 1976, defines the extent of and most
effective approach to a national solution of the aviation noise
problem. The Policy is based on a concept of shared responsi-
bility among all elements of the air transportation community,
ineluding the Federal government, airport proprietors, State
and local governments and land zoning autherities, aircraft
operators, air travelers and shippers, and ajirport neighbors.

As the Federal agency principally concerned with avia-
tion noise, the FAA's role is that of leadership in a national
effort to reduce aircraft noise. Within the constraints of
technology, productivity, and financing, the FAA is responsible
for reducing aircraft noise at the source {the airplane), for
promoting safe operational procedures that abate the impact of
noise on populated areas, for promoting positive efforts to
attain compatible land use neay airports, and for supporting
and sponsoring continued research and development in aircraft
neise reduction.

But, the Federal government cannot solve the aviation
noise problem alone, Airport proprietors are primarily respon-
sible for planning and implementing specific actions to alle-
viate noise at their individual airports. This responsihility
stems from the proprietor's legal liability for nolse damages
resulting from operations at his ailrport. The courts have
reasoned that the airport proprietor planned the location of
his airport, the direction and length of the runway there, and
has the ability to acquire more land as necessary for its
proper and safe operation.
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Reflecting this responsibility, the proprietor has the
authority to improve the design of his airport, enforce noise
abatement ground operations, and restrict the use of his air-
port so long as those restrictions do not impede the Federal
interest in safety and management of the air navigation sys-
tem, are not imposed in a discriminatory manner, and do not un-
reasohably interfere with interstate or foreign commerce
{especially as addressed in the Airline Derequlation Act of
1978).

Thus, it is clear that our goal is to reduce the im-
pact from unwarranted aviation noise on communities surrounding
our airports. We must ensure that aircraft and airport opera-
tors contribute toward reduction of noise at the source, through
noise abatement operating procedures and through airport and
community actions.

SOURCE NOISE REDUCTIONS

In 1969, the FAA promulgated Part 36 of the Federal
Aviation Regulations, thereby imposing noise standards for all
new designs of subsonic transport category aircraft and all
subsonic jet aircraft, regardless of category. This put a 1id
on the escalation of airpert noise.

In 1973, those same standards were extended to the
continued production of older models. Continuing in the ef-
fort to control noise at the source, these original standards
were applied retroactively in 1976 to all domestic subsonic
jet aircraft over 75,000#, with compliance phased over a six
or elght year period, according to type, but required all
U.S. aircraft not engaged in international service to meet the
standards by 13985.

The small community service exemption section of the

Aviation Safety and Noise Abatement Act extended the compli-
ance date for non-complying two~engine aircraft with a seating
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configuration of 100 seats or less to January 1, 1988, Sec-
tion 302 of that act requires all domestic and foreign air car-
riers engaging in foreign air transportation to comply with FAR
Part 36 or ICAO Annex 16,

In 1977, the noise standards applicable to new designs
were made more stringent. These two slides compare the original
certification standards with those now in effect. Aircraft
that currently do not have to meet any noise standayds are
referred to as Stage I Aircraft; those required to meet the
noise levels promulgated in 1969 are Stage II Aircraft, and
those certificated to the 1977 noise.levels are Stage III., Of
primary interest to this group are the aircraft at the lower
end of the weight scale. As you can see, the later medel busi-
negs jets are several decibels below the new standard on take-
off and on approach. This next slide depicts the noise cer-
tification points: takeoff - 6500 meters from start of takeoff
roll along the extended runway centerline; sideline ~ 450
meters abeam; approach - 2000 meters from the end of the runway.

‘ In addition to this deliberate step-by-step regulatory
program to control the noise generated by large aircraft and
all turbojet powered aircraft, the FAA, in 1973, banned super-
sonic flight by civil aircraft over the United States and in
1978 issued noise standards for civil supersonic aircraft,

PROPELLER DRIVEN SMALL AIRCRAPT

Nolse standards and test procedures for propeller
driven airplanes under 12,5004 were issued in 1975. The noige
certification methodology described in Appendix C of FAR Part
36 for transport category alrcraft was considered to be un-
necessarily complex for application to general aviation propel-
ler driven aircraft. 1In developing noise certification levels
and procedures for propeller driven small ailrplanes, the fol-
lowing general principles were observed:



1. Any noise certification scheme for such aircraft
should be as simple as possible, in consonance with its ability
to produce consistent and reproducible results over the range
of ambient test conditions most likely to be encountered in

practice.

2. Any selected test procedures should, in principal,
be based on the types of normal operation that have evoked
complaints from the publie.

3. Any proposed noise limits should be achievable by
the application of state~of-the-art acoustical knowledge and
design principles without imposing undue economic burdens on the
manufacturexrs or operators concerned. At the same time, such
limits should challenge designs to produce airplanes substan-
tially less noisy than most of the existing models.

A test program was conducted at the FAA Technical Cen-
ter near Atlantic City to determine to what extent the Appendix
C procedures could be abbreviated and simplified for propeller-
driven small airplanes while retaining the elements of techni-
cal validity and repeatability to accurately define the noise
source, The data recorded during these tests were analyzed
using several noise metrics including effective perceived noise
level (EPNL)}, perceived noise level (PNL), A~weighted sound
level (dBA) and Db-weighted sound level (dBD). As the analyses
showed no overriding reasons to utilize more complex measures,
dBA was chosen as the basic evaluation measure for general avia-
tion propeller driven aircraft. dBA is also the metric used
for other transportation noise socurces and for setting noise
limits for industrial and community noises.

bata from the tests were also used to appraise the
efficacy of using only level flyovers for certification rather
than attempting to adjust the three measuring points used for
Appendix C certification. Tests of a variety of light air-
planes showed that flyovers at both 500' and 1000' produced
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ample signal to noise ratic. One thousand feet above ground
level was chosen as the flyover altitude since it is more
representative of the average traffic pattern altitude. The
original regulation required the flyovers to be made at maximum
continuous power, but, in response to an EPA proposal and to
reflect the noise levels to which a community is exposed during
normal operation of the aircraft, the test power was changed
to reguire the highest power in the normal operating range.
Although the international civil aeronautical ocrganization also
adopted the reduced power requirement, several European coun-
tries still require the use of maximum continuous power, re-
sulting in a problem for the GA airport manufacturers exporting
U.S5. aircraft to those contries.

TEST WINDOW

To further ease the burden on those certificating pro-
peller-driven small aircraft, a test window was established
within which no corrections are required., Analysis showed that
possible difference in atmospheric absorption between the
"worst" condition within this window and the acoustic reference
day could cause up to 0,4dB deviation. This represents the
legitimate advantage an applicant would have if he chose to
test under these conditions,

PERFORMANCE CORRECTION

The level fiight noise certification precedure pre-~
scribed for propeller driven small airplanes does not itself
provide the information on the relationship between airplane
performance and nolse exposure on the ground. For example,
two airplanes with the same powerplant would be expected to
produce about the same noise level at 1000' over the measuring
staticn, even though the weight of one may be substantially
greater than the other. However, a higher performance airplane
(greater horsepower to weight ratio) would have the capability
of achieving a higher altitude sconer, thus producing less
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community impact. To compensate for this factor in the simple
flyover certification procedures, the rule provides a perfor-
mance correction methodology which benefits airplanes with good
take-off performance and penalizes those with limited perfor-
mance capability. The correction, which is limited to 5 deci-
bels, is based on allowing the higher performance aircraft to
produce the same noise level on the ground as an average air-
craft at a point where the average aircraft would reach 1000 ft.
This slide illustrates the performance correction methodology
to be added algebraically to the level flyover measurements,
The resulting noise levels, cannot be over 80 dBA for airplanes
with a take-off gross weight between 33004 and 12,5004 as

shown in this slide.

Inherent in each of these noise standards, rules, and
advisories, of course, is the strict requirements that any
noise control action maintain the highest degree of safety in
air travel, &air safety remains the highest priority for the
FAA, not only as an operating philosophy, but also as part of
the authority which the FAA has in controlling aircraft noise
and sonic boom. Section 611 of the Federal Aviation Act speci-
fies that the FAA, in prescribing and amending standards and
regulations to control aircraft noise and sonic boom, shall
consider that any such actions are consistent with the highest
degree of safety in alr commerce or air transportation, and are
econcmically reasonable, technologically practicable, and ap-
propriate to the type of equipment to which they will apply.

Nothwithstanding the statutes, regulations and ad-
visories, it is clear that the aircraft noise problem will not
be "solved", And, further steps to reduce source-noise levels
and manage the airspace for noise abatement purposes are guite
limited. It is disarmingly simple to draft still more strin-
gent noise levels for new airplanes, but the technology to meet
these limits is not available. It may be that further noise
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reductions in aircraft designs can only be achieved at the ex-
pense of fuel efficiency. 1In any event, further improvements

are some years away.
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THE GENERAL AVIATION AIRPORT

Good morning.

Barlier this morning we heard Bob Lair tell us about the general aviation
aircraft fleet as it exists today and some hints about what it will look
like in the future. I will spend some time thia motning describing the
G.A. alrport and system of airports to help define the scope of consider-
ation of this G.A. Airport Noise Seminar. I will do this by defining the
different classes and activities of G.A. airports and by giving some up-to~
date astatistics on what the system looks like and the available facilities
for G.A. public use,

I realize that describing the G.A. alrport and system of alrporta to most
of you is like an FAA Inspector telling a 20,000-hour ATP how to execute an
1LE approach, but bear with me while I go through the numbers.

First, let's define the scope of the G.A. airport by defining categorles of
facility design and use. G.A. airports are split into two basic categories
~= ytility and Transport airports, :

Utility airports are broken down into three sub-cateqories ~- Basic Utility
I and II and General Utility, This airport generally has a runway maximum
length of legs than 4,000 feet and width of 100 feet or less. The design
activity is for all piston aircraft weighing 12,500 pounds or less. This
sncompasses most recreational, sport, and light business alrcraft activity.

Transport airports are divided into Basic Transport I and II and General
Transport. Runway lengths vary from 4,000 feet to greater than 10,000 feet
and widchs from 75 to 150 feet. The runway strengths generally vary from
12,500- to up to 175,000-pound aircraft.

As Bob mentloned earlierx, transport aircraft in the upper weight ranges are
more accurately defined by use category than by aircraft type., That is,
those aircraft in the 175,600~pound category that are not used for Military
or Alr Carrier purposes are termed "General Aviation® aircraft.
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As most of you know, desigh-wise, you can hardly distinguish between a
G.A., Transport ailrport and an Air Carrier airport. 1In fact, most Air
Carrier ailrports are basically G.A. Transport airports that happen to

be CAB-certificated. I say this because all Alr Carrier airports hut the
very largest -- say, leas than 50 -- have more General Aviatlon aircraft
movements than Ailr Carrier. Therefore, for the purposes of this presen-
tation and the statistics that I will present, all alrports this Country
except Military and the largest Air Carriers are defined as General
Aviation because of G.A.'s predominant activity.

Before I show you the results of some recent number crunching I did using
data from the computers of the National Flight Data Center, let's discuss
the G,A. airport and how it fits Into our natiocpal air transportation

gyatem.

Most of you have heard of the National Alrport System Plan (NASP). Many of
you have given it different labels, but we won't 9o into that, will we? 1In
the NASP, G.A. airportas, in addition to Utility and Transport, are further
defined based on how they £it into the national airport system. PFor
instance, we have a category called Reliever airports which are metropoli-
tan area G.A. alirports which have a system purpose of reducing G.A. activ-
ity and hence congestion at predominantly Alr Carrler airports. Relievers
are generally associated with large and medium hub areas, A Reliever air-
port can be a Utllity or Transport design/use category alrport.
Historically, Relievers have been given funding and development priority.
Therefore, some would say that the Reliever airport is the highest category
of G,A, airport. These airports should offer comparable services to an Alr
Carrier facility; e.g. adequate capacity instrumentation, control towers,
etc. At present, thers are 164 designated Rellavera which have 36,000
baged raegistered civil aircraft {13 percent of the fleet).

Reliever airporta, as well as other critical G,A. facilities, must be pro=
tected from encroachment by incompatible land-uses,

As you will find out in some detall later, existing adjacent noncompatible
land umes and potential developrent of further incompatible use repreaent
the aingle most critical threat to tha efficient use of the G.A. airport
facility.

Not all G.A. ajrports are included in the NASP; only those airports that
are deemed critical to the national system of airporta. Other airports are
conpidered to be local ume only of not sasential to the national system.
The bottom line on the significance of a NASP airport ia that, in the past,
no alrport could receive Padaral funding for davelopment or noise abate-
ment relief unless it was included in the NASP,

Let's look at G.A. NASP airports by design category (See Figure 1). The
totals in the above columns indicate the number of NASP locations (alrport
facilitiea that the FAA believas to be smsential to the overall asystem),
Approximately 75 percant of the civil aircraft fleet are bamed at thea NASP
locationa.



Now let's broaden our scope to the full G.A. system of airports across this
Natlon. All of us who fly or ride the G.A. aircraft for either pleasure or
business know that a great hindrance to aviation as a transportation mode
is not having a landing facility where you want to go (assuming you can
afford the AVGAS to get you there). Many times there 1s an alrport nearby,
but the old sectional has thosge fateful letters "PVT" printed next to the
little airport indicator., We have all read at cone time or other those
great press releases that Indicate that there are 13,000 plus airports and,
although we lose alrports every year, we end up with a net gain at years'
end because of all those new alrports added to the system.

With all those airports available, it's hard to get excited about an air~
port here or there having its operations somewhat restricted or maybe being
abondoned or closed -- unless, of course, it happens to be the airport at
which you're based or you need to use regqularly.

While thinking about this Conference, and my presentation in particular, I
began to wonder what was really available to me or to you in the way of
usable G.A. airports.

I had our computer analyst probe the depths of our vast Information file to
come up with some figures that accurately describe the number of airports
actually available to the General Aviation public.

I have several vu-graphs for you to refer to as I go through some G.A. alr-
port statistiecs. I have broken the airport category down by longest runway
length. I have listed the total number of airports by category of longest
runway length and by ownership class and availability of use to the public.
Of those airporta with specific runway length categories that are open to
the public, I have included some interesting statistics which indicate the
type and level of activity that takes place at these ajrports {Figures 2
through 4). fTotal operations and based aircraft are for a 12~month period
during 1980~81.

Figure 2, The first category is generally referred to as Basic Utility;
those airports with the longest runway at 3,000 feet or less. You Bhould
note that there are 8,137 airports in this category; but only 2,321 are
available for public use.

Fiqure 3. Airports with the longest runway greater than or equal to 3,000
feet but less than 4,000 feet are included in the General Utility class
airport with a few also included in the Basi¢ Transport Category I, There
are 2,833 airports in this category with only 1,898 open to the public.

Figure 4. There are 2,280 alrports with the longest runway greater than or
equal to 4,000 feet, with 1,903 of them open to the public. These numbers
include CAB-certificated airports, and less than 50 have more Air Carrier
operations than General Aviation,

In summary, there are a total of 13,250 land based airports, of which only
6,022 are available for public use by General Aviation aircraft. At the




6,022 airports, 120.5 million operations cccurred during a 12-month period
during 1980-81, There are approximately 174,000 based aircraft, and 1,480
of the 6,022 airports had jet fuel available,

Now that we have the facts on what the existing G.A. alrport system con-
siats of, let's look at what the trend has been over the past 6 years
{please refer to Figures 5 and 6).

These figures include all these airports, both closed and abandoned through
the period shown. Although publicly owned airports had a small net gain,
you should note that the net loss of airports ®"opened to the public® is -
453. This represents about a 7 percent reduction in 6 years. This is a
trend that, I think we would all agree, should be turned around.

To look at the picture from a different angle, I want to show you the
actual abandonments of all airports across the Nation with public and pri-
vate use for the Years 1979, 1980, and 1981 (Figure §).

wWhile I'm giving statistics, here are a few more you may find interesting.
As of this date, there are 2,200 airports with a published instrument
approach, 540 of which have one or more full ILS systems.

I hope you now have an adequate picture of the scope of the G,A. airport
ayatem which comprises part of the background to this Conference.

wWithout exception, 1 think our common goal is the preservation of G.A.
airports,

Until recently, the major cause of airport closinge or abandonments has
beens

1. bevelopment/econcmic pressuras to use airport land for purposes
which produce greater financial gain or increase in tax base,

2. Pinancial instability of oparations {close operating marging),
3. Deterjorating facilities and/or safety conditions,

Of course, thess problams are not diractly apsociated with the subject of
this Conference, but they nonetheless need to be attacked in a unified

manner .

More recently, alrcraft noise and incompatible adjacent land uses have
added an increasing threat to the afficiency, capacity, and in some casoa
ths very existence of airports., The mention of Wostchester County, New
York, and Santa Monica, California, immediately brings to mind the gravity
of the potential restrictions that the aviation community moy face in tha
near term if we don't continue to face the aircraft noise/land use com-
patibility problem with opennesa and cooperation. FAA, in support of that
contention and bassd on the rasults of an evaluation report to Congress on
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noiac abatemant and land use compatibility, recommended in its legislative
package that the Aviation Safety and Noise Abatement Act of 1979 be amended
to encompass General Aviation as well as Alr Carrier airports,

I am, as I'm sure you are, looking forward to the opportunity we both have
this week to learn and understand more about the problems we face and some
posaible solutions to those problems.

Thank you.
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BASIC GENERAL BASIC GENERAL

PERIOD UTILITY UTILITY TRENSPORT TRANSPORT TOTAL
Existing 1378 550 258 19 2,205
5-¥r. Plan 1319 B41 380 24 2,564
10-¥r. Plan 1086 190 509 25 2,530

NOTE: The NASP does not categorize reliever, commiter, or CAB-certificated
airport:s as General Aviation alrports.

FIGURE 1. GENFRAL AVIATION NASP IOCATICNS

TOTAL OPEN TO PUBLIC
Privately Owned 7,105 1,387
Publicly Owned 1,032 934

STATISTICS FOR THOSE AIRPORIS "OPEN TO THE PUBLIC

Jet Fuel 26

Total Operations 15,522,522
BASED ATRCRAFT

Single 28,662

Malti 1,609

Tat 1

FIGURE 2. AIRPORTS WITH LONGEST RUNWAY LESS THAN 3,000 FEET




TOTAL OPEN TO PUBLIC

Privately Cwned
Publicly Owned

1,263 374
1,570 1,524

STATISTICS FOR THOSE AIRPORTS "OPEN TO THE PUBLIC"

Jet Fuel 360
Total QOperations 38,145,353
BASED ATRCRAFT
Single 47,900
Multi 7,351
Jet 57
: FIGURE 3. ATRPORTS WITH LONGEST RUNWAY GREATER THAN OR BEQUAL TO

3,000 FEET BUT LESS THAN 4,000 FEET

Privately Owned

TOTAL OPEN TO PUBLIC
506 174
Pubicly Owned 1,774 1,729

7
: STATISTICS FOR THOSE AIRPORTS "OPEN TO THE PURLIC"

! Jet Fuel 1,093
i Total Cperations 66,891,312
: BASED ATRCRAFT
Single 69,437
fultl 18,221
et 502
FIGURE 4. ATRPORTS WITH LONGEST RUNWAY GREATER THAN OR BUAL TO

i
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YEAR PUBLIC PRIVATE TOTAL
1975 3,943 2,494 6,437
1976 3,979 2,414 6,393
1977 3,999 2.335 6,334
1978 4,018 2,276 6,294
1979 4,012 2,109 6,121
1980 3,999 1,985 5,004
FIGURE 5. PREVIOUS YEAR-END FIGURE OF AIRPORTS
OPEN T0O THE PUBLIC
AIRPORTS WHOSE LONGEST RUNWAY LENGTH IS:
3,000 -

YEAR TOTAL 3,000 FEET 4,000 FEET 4,000 FEET
1979 321 267 36 32
1980 240 194 32 14
1981 184* - -~ -

*63 of which were open te the public.

FIGURE 6.

ABANDONMENTS
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GA AIRPORT NOISE CONTROL PROGRAMS -
FAR PART 150

ROBERT B, HIXSON
FEDERAL AVIATION ADMINISTRATION
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GA ATIRPORT NOISE CONTROL PROGRAMS -~
FAR PART 150

INTRODUCTION

1. FAR Part 150, What is It?
2, Why Is It?

3. What Does It Do?

4. How It Can Help:

a, Airport Operators
b, Airport Neighbors
c, Ailrport Users.

5. How To Do A Part 150 Compatibility Program -
A Brief Overview.

6. How To Get Additiconal Information On The
Program.

FAR Part 150, What Is It?

It is a new FAA program designed to:
1. Identify an airport's noise problems

a. Giving present and future noise
contours.

b.  Identifying the noncompatible land uses.

2. Reduce those existing noncompatible uses and
prevent additional noncompatible uses via a
noise compatibility program.
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Why Part 1507
1.

3. Provide the airport operator with an FAA ap-
proved basis for future airport actions re-
lated to noise abatement, noise related in-
teractions with local governments, and re-
gquests for federal aid,

Part 150 was developed in implementation of the
Aviation Safety and Noilse Abatement Act of 1979.

It incorporates the experience gained through the
ANCLUC program {Airport Noise Control and Land
Use Compatibility) and previous noise compati-
bility programs.

It also incorporates the provisions of the Avia-
tion Noise Abatement Policy of 1976,

What Does It Do?

1'

3.

Establishes standardized procedures for davelop=-
ing airport nolse exposure maps and airport noise
compatibility programs.

Establishes a single system for measuring air-
port and background noise, {The A-weighted

sound pressure level, or La).

Establishes a =ingle system for determining the
exposure of individuals to airport noise. (The
day-night expeosure level, or Ldn).

How It Can Heln?

Airport Operators:
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1. Resolution of existing noise problems.
2. Protection against future noise problems.

3. An integrated planning and program process
with built-in updates.

4, Federal identification of land uses normally
compatible with various levels of aviation
noise.

5. Provides an FAA approved basis for future

alrport actions, interactions with local
governments, and requests for Federal aid.

. Possible Federal aid for planning and for
program implementation.

How It Can Help?

Airport Neighbors
1. Airport operator consultation with affected
local governments and planning agencies
during the planning and integral part of
the program.

2, Program places equal emphasis upon aviation
and land use solutions.

3. Resolution of existing and protection against
future noise problems.

4, Federal identification of land uses normally
incompatible with various levels of aircraft
noise.

5. Possibility of direct Federal aid for pro-~
gram implementation.

6. Built-in program review and up-date provision.
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How It Can Help?

Airport Users

1.

Regsolution of existing and protection against
future noise conflicts,

Consultations with airport users during the
planning and integral part of the program.

Balanced mix of aviation and land use solu-

tions.

FAA review of program proposals - including
those affecting operations.

How To Do A Part 150 Compatibility Program - A Brief Overview

1.

Program consists of two distinct parts -

a.
b.

The airport noise exposure map.
The airport noise compatibility program.

The noige exposure map -

a.

b.

Provides noise and other data for the com-
patibility program.

Must have FAA approval prier to any review
of the program.

The noise compatibility program -

a.

b.

Uses map as input.

Explores a wide range of alternatives to
find the hest solution.

Provides for consultation with all those
likely to be affected.

Provides for implementation.

Provides for periodic review and update.




"

The Noise Exposure Map

1.

Identify the noncompatible land uses as of the

date of submission:

a, Show the Ldn 65, 70 and 75 (developed via
INM).

b. Show noncompatible land uses (per Table
2, Part 250).

Describe the aircraft operations for 1985 (or for
5 years hence if submitted after 1982).

Describe the nature and extent that such opera-
tions will affect land uses.

Prepare map in consultation withing

a, Local governments and planning agencies
with Ldn 65.

b. Air carriers (for air carrier airports).
c. Other aircraft operators using alrpert.

Provide ample opportunity for public review and
comment during map development.

Follow the other requirements of Part 150 and ité
Appendix A.

Certify the map and data as true and complete.

‘The Noise Compatibility Program

1.

[ N R U L A A Y
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Develop the program in consultation with the
governments and planning agencies within the
Ldn 65 contour, plus airport users.

Use the inputs and data from:

a, Noise exposure map and its supporting data.




b. The local governments and planners, plus
the airport users.

3. Develop a series of alternative solutions which:
a, Reduce existing noncompatible uses.
b, Prevent additional noncompatible uses.

c. Do not impose an undue burden on inter-
state or foreign commerce.

d. Provide for periodic review and update.

4. Both aviation and land use solutions should be
pursued and with equal vigor.

5. Each sclution should include implementation.

6. Weight the costs and benefits of each alterna-
tive inecluding:

a. Any concentration of costs upon relatively
small groups of individuals or users.

b, Possible impacts upon interstate or foreign
commerce.

7. Select the most viable alternative and develop
it into a full program.

8. Make provisions for periodic review and update.

9. Follow the other requirements of Part 150 and its
Appendix A for programs.

10. Submit to FAA regional office and to FAA director
of environment and energy in Washington.

How To Get hdditional Information on the Part 150 Program

1. Contact your FAA airports district office.

2. Contact your FAA regional office.
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3. Contact the FAA Noise Policy and Regulatory
Branch in Washington, (202) 755-9027 or write:

Federal Aviation Administration
Attention: AEE-110

800 Independence Ave,, S.W.
Washington, D.C. 20591,

Comments on FAR Part 150

On or bhefore December 31, 1961

Federal Aviation Administration
Office of the Chief Counsel
Attention: Rules Docket (AGC-204)
Docket No. 16279

800 Independence Avenue, S.W.
Washington, D.C., 20591.
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GENERAL AVIATION NOISE IMPACT BEYOND
THE AIRPORT BOUNDARY
FrROM 1975 To 2000

JOHN M. TYLER
U.S. ENVIROCNMENTAL PROTECTION AGENCY
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GENERAL AVIATION NOISE IMPACT BEYOND THE AIRPORT BOUNDARY

FROM 1975 TO 2000

INTRODUCTION

This presentation is in three parts. First, some notes
on public reactions to aircraft noise at levels encountered
around general aviation airports. Then an analysis of the noise
exposure levelsg predicted in areas near GA airports in general
in the period 1975 to 2000, Then an analysis of GA aircraft
noige around a few airports with a relatively high percentage
of GA jet operations.
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EFFECTS ON GENERAL AVIATION NOISE ON PEOPLE

The EPA has determined that no adverse effects on health
or welfare of noise exposure would be expected at levels below
Ldn 55, 65 Ldn has been established as the limit of noise ex-~
posure normally acceptable in residential areas near air car-
rier airports. However, we are aware of noise problems at
airports where the exposure levels are between 55 and 65 Ldn'
In areas of low ambient noise the noise from general aviation
aircraft is more intrusive. The more audible a sound is the
more annoying it is to most people. Thus, it is not unrea-
gonable to expect the noise from the same aircraft would cause .
greater annoyance at some airports than at others. General
aviation airports are usually located in areas more remote
from noisy urban centers than air carrier airports and are
therefore more likely to have noise problems in 55 to 65 Lan
fnojise exposure areas.

There is considerable variability in the percentages
of communities highly annoyed by aircraft noise in this 55 to
65 Lyn range.

Although there are perceptible differences between air
carrier noise and general aviation noise, the difference in
community reaction between the two may, in large part, depend




on the specifics of individual cases; how much the community
has available from, or consciously depends on, the genecral
aviation airport for emergency transportation services, tour-
iam, operation of local industries, and other economic support;
whethexr the community is considering alternative uses for the
airport's land; whether the local government supports the

airpert; and so on.

Another consideration which may determine the percent
highly annoyed is the relationship of GA aircraft noise to
other community problems. In a Utopian community with no other
problems, 10 percent highly annoyed by general aviation aircraft
noise might be a problem of major significance. 1In a community
beset by crime, high taxes, unemployment and other ills, the
fact of 10 percent highly annoyed by some other source may be
inconsequential.

Although some details of community reaction to general
aviation neise have not yet heen explored, the general picture
is clear. The major effect of general aviation noise on air~
port communities is annoyance. This annoyance is related to
exposure levels, and at low exposure levels, it is also re~
lated to factors other than noise. The way an airport deals
with these non-physical factors can influence the degree of
annoyance and the manner in which it is expressed.

A final caution about predicting community response to
general aviation noise is that gome uncertainty still remains
akpout health and welfare effects in the range of 55 to €5 Ldn'
Although some people may have intuitive concern about effects
of low level noise exposure on people, there is as yet no firm
scientific evidence for or against such potential effects.

The use of existing relationships for annoyance should thus be
considered as an expedient until more definitive information
hecomes available.



EXPOSURE TD GA NOISE

This is a study of the areas and the people exposed to
general aviation aircraft noise. The study is in two parts.

1. An analysis of GA aircraft noise at GA and com-
muter airports using a mix of small propeller and
business jet aircraft at airperts that is repre-
sentative to their use at these airports.

2. An analysis of the GA aircraft noise impact at a
few airports where the fleet mix is appreciably
different from the average and/or the number of
operations is higher than the average.

Part I

The data for aircraft operations and aircraft types
have been taken from the statistics presented in the 1980 FAA
National Airport System Plan and the FAA Census of U.S, Civil
Aircraft for the calendar year 1979. This latter document
has an accurate listing of all registered aircraft in the U.S.
by type and by county of registry. The CAB provides statis-
tics on air carrier operations by airport and aircraft type but
there is no gimilar scurce of information for GA aircraft
operations. A statistical analysis was therefore made of the
operations of GA propeller and jet type alrcraft at the GA
commuter airports in a ten state survey and the results extra-
polated to the U,S. as a whole. A generalized fleet mix of
aircraft and number of operations as a function of based air-
craft was developed for three classes of airports. These are:

a. Basic utility airports with less than 3200 foot
runways serving small propeller aircraft only.

b. General utility airports with runway lengths
between 3200 and 4300 feet serving essentially
propeller aircraft only.
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c. Transport airports with runways longer than 4300
feet serving GA and commuter propeller and Jjet

alrcraft.

Ldn contours and areas within these contours were com-
puted for a matrix of aircraft types and numbers of operations.
From these data, formulas were developed which would predict
the areas within the 55, 60 and 65 Ldn contours in terms of
the aircraft mix and number of operatiocns at these airport.

The area of the airport was also predicted as a
function of runway length and based aircraft. The airport
area was then subtracted from the areas within the contours
to obhtain net area. This makes the area within the 65 Ldn
conhtours guite sensitive to number of operations since the net
contour area is zero until the contour projects beyond the
airport boundary. Then it increases rapidly.

A prediction of changes in the jet fleet mix shown
in Table 1 aircraft noise was made based on the assumption
that the inefficiency of the older jets relative to newer
types comihg on the market would cause them to be scrapped,
the oldest during the 80's and others during the 90's. Num-
hars of operations through 1990 predicted in the NWaticnal Air-
port System Plan were used and this growth curve was extended
to 2000. The areas within the 55, 60 and 65 Ldn contours were
then calculated for the years 1975 through 2000 using a mixture
of 98 percent propeller aircraft and 2 percent jets because
that is the average ratio of props vs 4ets in the fleet., The
following curves show the area changes based on these calcula-
tions.

Figqure 1 for Basic and General Utility Alrports shows
the increase in 55 and 60 Ldn areas as a function of increased
numbers and sizes of aircraft with time for the 771 airports
in the sample which was analyzed, The noise produced by these

aircraft is not expected to change significantly during this period,



TABLE 1

BUSINESS JET FLEET PRCJECTIONS
FRACTION BY AIRCRAFT MODEL

H
P B AL A ke,

Percent of Total

Airplane 1975 1980 1585 1590 1995#% 2000¢%
Citation I & II 9.76 20.21 20.48 22.54 35 35
Commander 1121/1123 9.53 5,01 2.39
Falecon 10 1.13 4.31 7.01 7.72
Falcon 20 lz2.82 7.53 5.02 3.60
Gulfstream II 8.83 6.83 4,67 2.46
Gulfstream III 0.39 2.99  3.95 4 0
Hansa 320 0.80 0.56 0.24
H8-125-400/600 10.11 6.48
HS-125~700 0.95 3.83 3.51
Jetstar I 7.91 2.80 0.60
Jetstar II 2.59 3.11 1.75
Learjet 23 4,85 2.38
Learjet 24 10.03 7.00 3.59
Learjet 25-29 8.57 B.26 4,19
Learjet 35/36 0.33 10.08 12.51 14.74 b1 4o
M-8 Paris 0.73 0,39 0.19
Sabreliner 40 7.65 4.03 1.91
Sabreliner 60/70 5,97 4,31 2.03
Sabreliner 654 0.91 1.79 1.32
Sabreliner 75A 1.53 1.93 1.32 0.88
Westwind 1124 2.24 2.25 1.75
Challenger 6400 0.21 3.83 . 6.67 20 25
Citation III 4,43 7.37
Corvette SNG6O1 0.29 0.14
Faleon 50 2.39 3.51
Learjet 50 2.80 6.14
Sabre/HS converslons 2.39 1.75
New designs 4.14 10.21
Total 1504 2857 4380 5700 7300 8925

%1095 and 2000 forecasts are by engine type only. The specifile
alrplanes identifled are considered generic of the engilne type.
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Figure 2 shows the changes with time for transport
airports, and Figure 3 shows the total changes with time
through the year 2000 using this approach. These areas
are multiplied by three for the total number of airports in
the U.S,

Part II

The results shown in these three charts must be used
with caution. They were constructed using a broad brush
treatment, i.e.,, assuming numbers of operations in proportion
to based aircraft, fleet mix based on runway length and 2%
jets at all transport airports.

A quick check of airports which were listed in the
census as having a larger than average numher of bhased jets
was made and the areas above 55, 60 and 65 Ldn for the year
2000 were calculated on the same basis as above but with the
percentage of jet operations based on percent of based jets
rather than the 2% across the board as used above, Ten air-
ports were selected where the 65 Ldn contour came to or out-
side the boundary of the airport. These were GA airports and
alr carrier airports where the air carrier operations were
zero or small, compared with GA operations.

The areas within the 55, 60 and 65 Ldn contours for
the year 2000 are shown in Table 2. The earlier years were
not calculated because empirical data on area vs. operations
and percent jets were not available. Obviously, the area
within the 65 Ldn contour in earlier years was also higher.

The areas within the 55, 60 and 65 Ldn contours for
33 airports where the percent jets was more than 2% are also
shown in Table 2. The 65 Ldn area did not incrzase beyond
that for the 10 additional airports. The 60 Ldn area for the
33 airports is 41 mi® and the 55 Ldn area os 161 mi%. If the
33 airports are the only ones of the 125 that are above 2%
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TABLE 2
L dn Areas at Selected Airports

Basod Alrcraft, 1979 1479 Nat Ares, mi%, 2000

Airport Total Jots % Jots | Ops/Day | 66 Ldn [ 60 Ldn | 55 Ldn
Fortwarth, TX 228 17 7.46 ot8 0.20 225 1.68
Dover, DE 34 20 58.82 132 aom 0.84 3.02
Bridgepart, CT 200 33 185 540 0.16 1.84 5.86
Houston, Hobby, TX 600 130 21.7 926 0.72 3.47 9.90
Wilmington, DE 7 65 65.6 559 wm 3.65 9.35
Lincoln, NE 185. 26 15.8 632 0.18 1.81 5.73
Santa Anpa, CA 950 64 6.74 1778 0.62 .75 11.61
Wichita, KA 251 33 16.6 04 0.34 2.36 7.21
Rochestar, NY 131 ) 6.87 685 0.00 1.58 572
Tulsa, Jones, QK 256 2 12.5 608 0.08 1.74 5.84

“Totals T 5 < I S

33 Airports Totals a2 1.1 181.2




in jet operations, we can just replace about 33/125 of the 60
and 55 Ldn transport airport areas with 1/3 of the areas for

the 33 airports. The totals are then 34 and 327 m12 respect-
ively as indicated on the margin of Figure 3.

The total areas and populations within the contours
calculated for 55, 60 and 65 Ldn for 1975 and 2000 are obtained
by multiplying the numbers for the 771 airport sample by 3.

2

Areas in mi Population

1975 2000 1975 2000
55 Ldn 925 981 1,256,000 1,600,000
60 Ldn 225 102 363,000 500,000
65 Ldn 14 3.3 47,000 11,000

Summary

As would be expected the areas within the 65 Ldn
contours are relatively small and the areas within the 55 Ldn
contours are relatively large, in this analysis based on over-
all numbers of operations rather than counts by aircraft types
at each airport an estimate of the magnitude of the area and
populations exposed to 55, 60 and 65 Ldn are presented.

It is pointed out that although there is a relatively
small total area exposed to 65 Ldn or greater it is signifi-
cant at some airports today and will even be a factor in the
14 year 2000, when the jet fleet noise level 1is predicted to be
reduced by about 15 4B,

The 60 and 55 Ldn areas which produce considerable
community negative reaction near some GA airports are large.
They are predicted to contain 500,000 and 1,600,000 people
respectively.

B e L T

While these numbers indicate the overall dimensions
of the problem the situation at a given GA, or air carrier
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airport with predominentely GA operations, must be analyzed
on the basis of its site specific layout and its present and
predicted fleet mix and numbers of operations.
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PROGRESS IN DESIGN METHODS FOR REDUCING MOISE
OF GENERAL AVIATION AIRCRAFT

SUMMARY

In this paper, the elements of afrcraft noise prediction with appiication to
prel iminary design and parametric studies of general aviation aircraft systems
are 1ntroduced and discussed. MNofse reduction technology applicable to

general aviation afrcraft 1s fdentified, Several examples of nofse predic-

tion for jet-powered aircraft are presented, Moise prediction and design-

for-noise methodology for propeller-driven afrcraft are also discussed.
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Subscript

[}

ANOPP
CTuL
j (CL/Cp)
| .
{ <Py
' SST
(T/mey)
(7w)

SYMBOLS
atmospheric propagation effacts factor
anbient speed of sound, m/sec
ground effects factor
altitude, m
source intensity, watt/m?
acoustic pressure, N/m?
neise propagation vector w.r.t. body axes
retative spectrum factor
time, sec
source directivity angle, deg

source azimuth angle, deg

abserver

ABBREVIATIONS AND SPECIAL SYMBOLS
Afrcraft Noise Prediction Program
conventional takeoff and landing
lift-drag ratio
mean squared pressure
Supersonic Transport
nermalized specific thrust

thrust-weight ratio
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INTRODUCTION

Aircraft noise is a serious problem in many airport communities. The
Federal Aviation Administration (FAA) requires that all conventional take off
and Janding (CTOL) aircraft, whather jet-powered or propeiler-driven, satisfy
very specific noise certification requirements published in Federal Air
Regulation (FAR) Part 36 (Ref. 1), Furthermore, airport operators may impose
operational restrictions in an effort to reduce community noise exposure
(Ref, 2).

The aircraft designer reqdires accurate design methodology (Ref. 3) to
assure that new aircraft will meet the FAR 36 reguirements, Aircraft
operators require methods to satisfy noise criteria imposed by 1ndiv1dﬁal
alrport operators. Airport operators require methodology to establish
nondiscriminatory rules for assuring airport noise levels acceptable to the
neighboring community.

General aviation aircraft contribute in varying degree to airport noise.
For example, at air carrier certified airports the noise contribution of
general aviation aircraft may be minimal or totally insignificant. 0On the
other hand, at non air carrier.certified airports, which are generally
referred to as general aviation airports, all of the noise is ganerated by
general aviation aircraft, At all events, noise reduction is.a concern of all
elements of the geperal ayiation aircraft community.

The purpese of this paper is to discuss the present state of the art of
design-for-noise methodology applicable to both jet and propeller driven
general aviation aircraft., Specific noise reduction technology will be

identified.




NESIGM FOR NOISE

In order to perform parametric studies to determine the minimum achiev-
able noise levels at the three specific locations required by FAR 36,
{approach, sideline during takeoft, and takeoff flyover for aircraft of
greater than 12,500 pounds gross weight and maximum continuous power flyover
at 1,000 feet for aircraft of less than 12,500 pounds gross weight), a model
is required which incorporates the elements of propulsion, aerodynamics, and
noise shown in dimensionless form in figure 1. The thrust - weight ratio,
(T/N), sizes the propulsion system, the lift-drag ratic, (C_/Cp}, repre-
sents the aircraft's aerodynamic¢ characteristics, and the normalized specific
thrust, (T/MC;), is an indicator of source noise,

The essential ingredients of the aircraft nopise prediction problem (for
either parametric or point design studies) are ingicated in figure 2: (1) the
source noise intensity I, (2) the aircraft position given by the vector R{t),
(3) the aircraft orientation given by 0 and ¢, {4) the atmospheric and ground
1mped;nce characteristics given by A and G, and (5) the lacation of the
observer given by the vector r(t). Noise at the observer is indicated by mean
square pressure, <Py3.

The essence of fiqures 1 and 2 is that to properly evaluate the noise
level at a particular point on the ground and to perform parametric studies
leading to a satisfactory compromise between noise and performance requires a
relatively sophisticated computer implementation of the relationships inherent
in the physics of propulsion, aerodynamics, aircraft stability and control,
aircraft propulsion systems and aesrodynamic noise, and atmospheric propagation
and ground effects, Thase ingredients have been incorporated in NASA's

Alrcraft Noise Prediction Program (ANOPP) as illustrated in figuré 3 (Ref, 4).
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ANOPP represents a state-of-the.art capability far the calculation of the
noise generated by CTOL aircraft {ref. 5). Modules are included for
calculating the intensity, frequency content, and directivity of noise
radiated by a moving jet-powered aircraft. The effects of propagation are
provided by additional modules together with the capability to calculate, from
the mean square pressure time histories at arbitrary locations,
one-third-octave spectra time histories and, hence, noise levels in terms of
any desired noise metric. A contouring capability completes the package.

ANOPP provides the capability to perform both detailed point design
studies and parametric analyses. The first application of ANNPP was im an
international study of supersonic transport (SST) noise levels (ref. 6).
Since that time ANDPP has been under continuous development and improvement
with extension to high bypass-ratioc-poweraed wide-body aircraft validation
studies (refs, 7, 8. 9), The addition of the propeller prediction capability
described in reference 10 is well underway.

GENERAL AVIATION NOISE REDUCTION TECHNOLOGY

General aviation aircraft include single engine propeiler-driven, large
propeller-driven comnuter, and jet-powered business aircraft., Fortunately
noise reduction technology is available for every class af general aviation
aircraft, For example, a recently completed research program resulted in
demonstrating significant noise reduction for a light propeller aircraft
(ref. 11,12). Competing propeller designs were wind tunnel tested for
performance and noise. Fipal full-scale flight test evaluation resulted in an
average of 5 dB(A) noise reduction for 1,000 ft full power flyover with no
appreciable effect on performance. The performance, aerodynamic, and noise

prediction algorithms employed in this study are applicable to the complete




range ot prapeller driven aircraft and can be employed to design minimum
naise propeilers for given performance requirements (Ref, 11). The design
process as applied in the form of stand-alone computer codes is outlined in
figure 4, ANOPP modules presently under development are indicated in figure
5. Some of the variables considered are blade radius, number of blades, tip
speed, tip thickness, airfoi]l section, and loading distribution, While it is
well known that reduced blade loading and lower tip speed individually result
in reduced noise, the application of sephisticated analytical models is
required to identify mininum noise propeller designs that also achieve
satisfactory levels of performance,

A similar nojse reduction situation exists for jet powered business
aircraft, Source noise reduction may be accomplished by installation of
acoustic duct liners and by lower jet velocity achieved through high-
bypass-ratio engines, Jet noise suppressors are also availble,

Operational procedures are often suggested as a means of reducing noise.
For example, during the design process additional power may be considered to
permit greater latitude in selection of climb and cutback strategies to reduce
the noise at the certification points specified by FAR 36, Or, for existing
aircraft, the noise levels at specified locations may be reduced or minimized
by selecting an appropriate flight path (Ref. 13). A comprehensive summary of
aircraft noise control technology availtable in the 1980's is presented in
reference 14.

In order to achieve the proper balance of all parameters in an aircraft
design that meets all design constraints placed on cost, performance, and
noise, whatever the combination of source noise reduction and operational pro-

cedures to be considered, a complete systems analysis capability is required.
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SOME EXAMPLES OF NOISE PREDICTION FOR GENERAL AVIATION AIRCRAFT

The following examples help to quantify the accuracy of available noise
prediction methods to identify areas needing further improvement, and to
indicate existing potential for noise reduction of general aviation aircraft.

Jet Powered Business Aircraft

The first two of the foilowing examples were analyzed using the capabil.
ity presently incorporated in ANOPP (ref. 5). [In both cases the measured data
were supplied by mapufacturers who conducted the flyover noise tests and
supplied estimates of nominal vé]ues of the engine parameters which are input
to the noise prediction methodology. The third case, QCGAT,iilustrates poten-
tial noise reduction available through application of modern high-bypass-ratio
jet engine technology to general aviation business jets,

Guifstream Il.- A compérisun of measured flyover noise levels are compar-
ed with predicted levels for the Gulfstream 1! in figure 6. A comparison of
measured and calculated perceived noise level (PNL) versus directivity angle,
8, i5s shown on the left portion of the figure, A comparison of measured and
calculated frequency spectra at maximum PNL is shown on the right portion of
the figure. The agreement is very good., Effective perceived noise levels,
(EPAL), agreed to within 1 dB.

Learjet.- A comparison, in the same format as figure &, of measured and
calcutated noise levels for a Learjet alrcraft is given in figure 7. Again,
the agreement is very good indicating that the methodology for calculating
noise levels of turbojet powered aircraft is satisfactory.

QCGAT.- The Quiet Clean General Aviation Turbofan (QCGAT) engine and air-
craft propulsion system project was undertaken by NASA to demonstrate the

noise reduction available for an engine fn the 7000N (1600 1bf) class through




application of large turbofan engine technology. 1In the present exampte
reperted by Avco Lycoming in reference 15, the engine design was based on the
LTS-101 engine family for the core engine and incorperated a high-bypass-ratio
fan design (BPR = 9.4). A comparison of predicted noise level with static
test results is shown in figure 8. (The prediction methods employed were
those implemented in ANOPP but actually used by AVCD Lycoming as stand alone
programs. )

Based upon good agreement of predicted static engine test with acoustic
Teve]s. the FAR-36 certification noise levels were calculated for comparison
with project design goals as shown in figure 9. Design noise goals were
exceeded for all three FAR-36 certification points. Performance goals were
not actually met by the engine configuration actually tested but are believed
achievable by hardware butflt to QCGAT specificatipn.

Propeller Driven Genera)l Aviatfon Aircraft

The following examples were analyzed using the noise prediction capabil-
ity fhat will be installed in ANOPP in the near future. Except for the MIT
Cessna 172, propeller performance was not addressed.

MIT Cesspa 172,- Results of the MIT quiet propeller desfgn validation
study (refs, 11, 12} are shown in figures 10 and 1l. The quiet propeller was
characterized by Tonger chord, thinner tips, and slightly smaller diameter
than the baseline propeller. As shown in figure 10 the climb performance of
the aircraft equipped with the quiet propeller was very near to that delivered
by the baseline propeller, A comparison of noise levels s given in figure 11
where 1t can be seen that the MIT propeller is nearly 5 dB{A) superior to the

baseline propeller 4s measured against both power and true airspeed.
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Twin Otter,- A comparison of the measured and of the combined calculated
thickness and Toading noise levels for a Twin Otter aircraft is shown in
figure 12. The calcuiated amplitudes of the first several harmonics are
plotted as solid circles on the measured narrow band frequency spectrum. The
good agreement obtained suggests that the above method is useful for making
predictions as well as for parametric studies for acoustic evaluation of
changes in geometry and/or cperating conditions,

Commander 1000.- Results for the Gulfstream Commander 1000 are shown in
figure 13. In this figure measurements made in the near field using a
boom-mounted microphone are compared with calculated results. The first six
harmonics are well predicted and, except for some effects of fuselage
reflection, the measured and calculated pressure time histories are in good
agreement. A complete data set of near field and far field (ground)

measurements for this aircraft will soon be available for more extensive

validation of analytical methods.?

YThe experimental results were obtained by the Ohio State Unfversity under
contract to the NASA Lewis and Langley Research Centers,
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CUNCLUDING REMARKS

The present methodology for calculating the noise produced by jet-powered
qeneral aviation aircraft and tor performing parametric studies is quite good
although manufacturers would benefit from greater accuracy manifested in
narrowing of noise design margins. Noise reduction technology has been at
least partially demonstrated by the QCGAT program,

Although more work remains to be accomplished, the present capability to
design quiet, afficient propellers has been demonstrated for light aircraft,
Application to heavier propelier driven aircraft should be relatively
straightforward. All of the requisite technology is already in the public

domain and available to industry,

The application of modern design-for-noise methodology and the implemen-
tation of noise reduction technology by the general aviation industry will

ultimately be driven by government regulations on the one hand and customer-

specified criteria on the other.
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GENERAL AVIATION AIRPORT NOISE
OPERATIONAL NOISE ABATEMENT PROCEDURES
TURBOJET AND PROPELLER DRIVEN AIRCRAFT

PURPOSE

To significantly .improve community acousti¢ environ-
ments through the use of safe, airworthy and FAA certified
operational procedures.

* Quiet~-Flying *

GAMA'S POSTURE

® We are responsible manufacturers in the aviation
industry.

& We are genuinely concerned about the noise issues.
® We do understand the problems,

® We have applied practical and proven technology
for aircraft noise control thru acoustic treatment
and re-engining.

- BUT =-

(] More can be done for general aviation airport/
community noise relief and we are willing te do
gsomething about it.

OUR OBJECTIVE

® "Real-World" audible noise relief for communi-
ties. ‘




OUR OBJECTIVE ({Continued)

;
! ]

Noise abatement procedures tailored to general
aviation airports.

Focused "gquiet flying" techniques applicable to
each airplane type originating with flight crew
training.

Realistic airport noise policies developed jointly
with airport authorities, industry and the FAA.
Enforceable procedures that are FAA approved and
included in the flight manual.

Noise abatement profiles applicable to in-sexrvice
fleets as well as new type designs.

THE ROOT OF THE PROBLEM

Is there a national priorit& for noise control -
- Ié it real or imaginary.

If it is real, then things have to change -

- Everyone has to contribute to the solution,

- Regulations, flight operations, airport plan-
ning and air traffic control must be rede~
fined to achieve the results,

But it can be done safely and with sound logic

- The methodology exlstas to solve the problem.

THE CURRENT SITUATION

All aircraft comply with FAR 36. However, Part
36 does not universally guarantee meaningful
community noise relief.
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THE DILEMA

Why?

- It is a comparative acoustic index - not a
problem sclver.

- It was conceived for large airports.

- It specifies certification of the "noisiest"
alrcraft configuration.

- It does not acknowledge operational abate-
ment metheds.

- It does not address the general aviation air-
port problems.

- But it was the right step at the right
time to put a lid on neise. -

Application of "safe-technology" has been pretty
well exerciseéd despite advances made in engine
and propeller acoustics.

Some aircraft have no "quiet-engine" alternatives.

We cannot adopt a cavalier attitude toward the
reliability, performance and cost factors solely
for the satisfaction of noise reduction.

And what do we do with the massive number of in-
service aircraft that are threatened by emerging
noise policies.

~"Quiet-Flying ig a safe, Logical and Immediate Solution”-
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GULFSTREAM AMERICAN ACTIVITY

We have devised and demonstrated an effective

"quiet-£flying" procedure.

We are doing missionary work - and our homework.

Extensive analyses - safety is the keynote.
Seminars for the fleet operators.

Flight demonstrations at noise sensitive
airports.

Cockpit videotape for crew workload analy-
sis.

Preliminary flight manual data for service
trials.

Discussions with FAA, GAMA, NBAA, NASA.

Discussions with airport authorities on noise

policies.

Implementing predictive noise programs to help
operators/airports,

and we have submitted an official proposal to FAA
requesting a certification basis.

GULFSTREAM "QUIET-FLYING" PROCEDURE

The Events:

Normal twin engine takeoff

Select gear up after liftoff

Select partial flaps immediately
Bccelerate to final segment takeoff speed
Reduce thruat to power for level flight
with one engine operative

Resume normal c¢limb at 3,000 feet.
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GULFSTREAM "QUIET-~FLYING" PROCEDURE (Continued)

"Quiet~-FPlying" configuration achieved in 12 sec.
at about 400 feet.

Excess performance margins improve along the
flight path.

Crew functions are timely and routine -- consistent
procedure,

Engine failure reaction time sufficient to comply
with worst case FAA single engine takeoff pro-
file,

OPERATIONAL PROCEDURES MAY BE USED TO
REDUCE NOISE DURING:

Take~off
Climb-out’
Departure route
Pattern flying

- Down wind leg
- Base leg
- Final leg

Crogs-country
General low-level flying.

LOW RPM = LOW NOISE

e g e e
%‘jﬁ,ﬁﬁ%@‘{’hk&mw&?:'r s

Some examples of possible noise reductions during
1,000* flyover:

- A turboprop which develops the same maximum
power at both the maximum allowable RPM and
with a 200 rpm reduction showed a decrease
of 10.6 dBA with the 200 rpm reduction. This
shows possible effect of unnecessary use of
fine pitch in the pattern or approach.
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IMPACT ON GENERAL AVIATION AIRPORT COMMUNITIES

GULFSTREAM II GULFSTREAM II GULFSTREAM III

NON HUSH-KIT HUSH-KIT HUSH-KIT
155 100 250
Case I - Current Situation Stage I Stage IT Stage II
Case I1 -~ Do Nothing but Promote
Stage III Stage I Stage II Stage II
Case ITII - Approve "Quiet-Flying" Below Stage Below Stage Below Stage
I Almost IT Almost II Almost
Stage II Stage III Stage II1I1

® Approximately 500 aircraft fleet thru 1987.

® Certifiable "Quiet~Flying" would allow immediate
and significant community noise relief on a fleet-
wide basis,




LOW RPM = LOW NOISE {(Continued)

- A midpower range series of aircraft of the
same basic design, but with different power-
plant installation showed the following
changes. In all cases, the rpm reduction was
175 with the greater dBA reductions being for
the higher design power engines.

oo 90% power, -11.0 4BA
ee §84.6% power, —-8.4 dBA
ee 88.7%, -6.8 dBA

- For the lower end of the power range:

: e® 75.2% power, -175 rpm, -5.2 dBA
i es 75.2% power, -375 rpm,.-7.7 &BA.

"QUIET FLYING" BENEFIfS
] The public interest is definitely served.
. FAA can immediately accelerate noise alleviation
programs.
] Permits reasonable and practical policies at

noise sensitive airports.

) FAA can combine adequate safety and airworthiness
standards with meaningful noise abatement opera-
tions for qualifying aireraft. ’

] Manufacturers will fulfill obligations to in-~ser-
vice fleets to improve airport/community rela-

tions.

i RECOMMENDATIONS

(] Distinguish between general aviation and trans-

port type aircraft.
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RECOMMENDATIONS (Continued)
Design requirements dictate different aircraft

characteristics.

@ Establish FAA policies to blend adequate airworthi-
ness standards with effective noise abatement pro-
cedures.

® Establish methodology to certify operational pro-
cedures and include them in approved flight
manual,

e Listen to the aircraft manufacturers - we know

how our aircraft perform.

IN CONCLUSION
General aviation industry can and has stepped up

.
to the problems -~ '
WE CAN HELP
¢ Benefits from new technology are long-term and
will not address current fleet noise situations.
o Operational procedures can result in significant

noise relief -
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ATRPORTS ~- THE BALANCE BETWEEN THEIR

BENEFITS TO THE COMMUNITY AND THEIR NOISE IMPACTS

Mr. Chairman, representatives of federal, state and
local governments, distinguished quests, ladies and gentlemen:

It is a great'pleasure and honor to be invited to
speak before one of the most khowledgeable audiences in the
country on the thorny subject of airports and aviation noise.

Ag Steve Starley's kind introduction indicates, I am
a trial lawyer. 1 first became involved in aviation noise
policy issues as Associate Director of the White House Domes-
tic Council during the Administration of President Gerald R.
Ford, 1In 1979, I tried the Santa Monica Airport case invol-
ving flight and noise restrictions. I am currently involved
in airport disputes at Santa Honica, Love Field, and West-
chester County Airports.

As a Washington lawyer, I am part of the three
greatest lies you hear from the Naticn's Capital ---

-- your federal check is in the mail -~
-~ we gave at the state level --

~=- and, of course, I'm from Washington -- and I'm
her to help.

Washington is an amazing city, made up mostly of
lawyers and consultants. You understand, I know, about lawyers:
when there's only one lawyer in town, there's not nearly encugh
legal work to keep him busy. But as socon as a second lawyer
moves in, both have more than they can handle!
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consultants, on the other hand, are guite a different breed:
thev're the folks walking down Pennsylvania Avenue wearing
the long gold watch chains with a Phi Beta Kappa key at one
end -- and nothing on the other!

Lawvers and consultants, of course, have had a lot to do
with how our aviation noise policies have developed over the
vears, Come to think of it -- that may be the trouble!

Some say that the aviation noise problems of today all began
with the development of the jet engine. I disagree. Although
technology has caused some of the problems, and has provided
substantial solutions as well, both the problem and the
solutions to it are much more complex. The growth of our
aviation industry has tracked the growth of our commerce and
population centers, Airports which were originally located
far from city centers have attracted commercial as well as
residential development. Land developers, wanting to use
every inch of space, have been permitted by local govern-
ment entities to develop housing, schools, and hospitals
near expanding and busy airports. This combination of
aviation growth and urban growth set the stage for the
intense, local airport-related disputes with which all of
you are familiar. And when airport proprietors, neighbors,
and local governments were unable to resolve their increasing
conflicts, they turned for help to that far-from-perfect
forum -~ the courts. '

The seminal legal ‘case which addressed some of these prob-
lems == and which has laid the foundation for the conflicts
between airports, neighbors and users to this day -- is
Griggs v. Allegheny County, decided by the Supreme Court of
the United States in 1962, In that case, Griggs, an airport
neighbor, sued Allegheny County, the proprietor of the
Pittsburgh Alrport, for "taking" his property without paying
him for it. The case illustrates the lethal combination of
peor airport planning, thoughtless flight patterns authorized
by the Civil Aeronautics Administration, and an extreme
intrusion into the life of a family living at the end of a
runway. The facts were that regular and almost continuous
daily flights, often several minutes apart, were made by the
number of airlines directly over Griggs' residence, some
clearing his chimney by only 11 feet, The Griggs family

was unable to sleep even with earpiugs and sleeping pills;
the windows of their home rattled and plaster fell down from
the wallg; their health was affected; they were afraid -- .
and with good cause for, as a member of the Airline Pilots
Association admitted, "If we had engine failure we would
have no course but to plow intc your house." BAnd ultimately
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Griggs was feorced to move. He sued, claiming that Allegheny
County's establishment of the Greater Pittsburgh Airport
together with the Federally-established flight paths "took"
his property and that he was entitled to be paid for it.
The Supreme Court agreed, ruling that because Allegheny
County did not acquire enough land for its airport, it must
pay damages for the land which it was in fact using but

for which it had not paid. Griggs pitted airport proprietors,
concerned about enarmous liability for airport noise, and
airport users, seeking to serve the interests of aviation
and community commerce, at each other throats. In my view,
however, the dissent of Justices Black and Frankfurter in
the Griggs case would have gone a long way to alleviating
these problems, then, and for the future, Black and
Frankfurter reasoned as follows: .Since the greater Pitts-
burgh Airport was financed in large part by funds supplied
by the'United States to induce localities like Allegheny
County to set up national and international air transpor-~
tation systems, the federal government, not each locality,
should pay the liability bill for establishing that system.
They said:

"The planes that take off and land at the
Greater Pittsburgh Airport wind their
rapid way through space, not for the
peculiar benefit of the citizens of
Allegheny County but as part of a great,
reliable transportation system of immense
advantage to the whole Nation in time of
peace and war. Just as it would be unfair
to require [Griggs]! and others who suffer
serious and peculiar injuries by reason
of these transportation flights to bear
an unfair proportion of the burdens of
air commerce, so it weuld unfair to make
Allegheny County bear expenses wholly
out of proportion to the advantages it
can receive from the national transpertation
system.,"

Nevertheless, Griggs' imposition of l1iability on the local
airport proprietor remains the law of the land to this day.
And, as they say, the rest is history. Loc¢cal proprietors'
liability for constitutional "taking" has recently been
extended by the Supreme Court of California to impose .
liability for nuisance damages as well. (Greater Westchester
Homeowners AsSociation v, City of Los Angeles, 160 Cal.

Rptr. 733, 603 P.2d 1325 (Cal. sup., Ct. 1979).)

Without replacing the Griggs liability concept, however, the
Supreme Court in 1973 held that the federal government had
plenary power over aviation noise issues, at least insofar




as restrictions on aviation activities were imposed by
non-proprietors of airports, This ruling, of course, is
found in the landmark aviation noise case of City of Burbank
v. Lockheed Air Terminal, Inc., decided by the Supreme

Court in 1973. (411 U.S. 624) That case involved a Burbank
municipal ordinance which prohibited jet aircraft departures
between 11:00 p.m. and 7:0C a.m. from the privately owned
and operated Lockheed Air Terminal. Proof at trial showed’
that at least one flight per night -- and only one flight =--
would be affected by the curfew, The Supreme Court reviewed
the extensive federal statutes regulating aviation, including
those specifically concerned with noise control. They con=
cluded, by a 5-4 vote, that the federal regulatory scheme
even then was so comprehensive and pervasive that it pre-
empted any state or local regulation in this field. The
Court ruled, for example, that the Noise Control Act of 1972
"reaffirms and reinforces the conclusion that FAA, now in
conjunction with EPA, has full control over aircraft noise,
pre~empting state and local control.” (411 U.S. at 633.)

But, in the now-infamous fooctnote 14 in Burbank, the Supreme
Court noted a statement by the then Secretary of Transpor-
tation that federal law may not affect the authority of
airport proprietors to "deny the use of their airports to
aircraft on the basis of noise considerations so long as

such exclusion is non-discriminatory." Rather than endorsing
this statement, the court concluded that it did not have to
consider "what limits, if any, applied to a municipality as

a proprietor.”

Virtually all of the airport noise litigation since Burbank
in 1973 has, of course, involved restrictions by prioprietors
of airports -- not non-proprietors. In fact, shortly after
the Supreme Court decision, the City of Burbank purchased

the Lockheed Air Terminal, and Burbank is now engaged in
attempts to impose the very restrictions on Burbank Airport
as a proprietor which were unconstitutional before the Air-
port was owned by the City of Burbank.

Thus, once again, O'Houlihan's first law of Alrports strikes:
Everything that can possibly be done by lawyers, judges,
planners, and users to confuse the issue will and has been

done.

Legal disputes after Burbanhk have relied much more on the
footnote than on the text of the opinion. In fact, the rule
now seems to be that the footnote has swallowed the main
case. Courts throughout the United States, from New York

-- the Concorde cases =-- to Kentucky -- the disputes over
the City of audubon Park's regulations -- to California

-- the Hayward, Crotti, Gianturco and Santa Monica




cases -~ all hold that nen-proprietors cannot enact curfews,
cannot enact single event restrictions and cannot otherwise
affect the levels of operations at airports in their areas,
But preprietors, solely by virtue of the fact that they are
liable in damages, can impose and enforce curfews, single-
event noise limits, and other restrictions.

This rule leads to virtually impossible situations, both for
the airports and for the users. The local community and the
local airport want the highest level of service and revenues
possible to support the local economy so long as the service
provided is quiet, unobtrusive, limited to a few hours of
the day, and does not subject the airport proprietor to
lawsuits for "taking” and nuisance. According to the 1976
Aviation Noise Policy issued by the federal government,
there jis Federal jurisdiction not only over the navigable
airspace, but also over review of all operational noise
control procedures and restrictions on operations, including
limits on the number of operations per day or per year,
curfews, and prohibitions on operations by particular types
or classes of aireraft. But, the federal government asserts
their right to review these limits only as long as they do

. not cross the line and admit federal preemption, in which
case, of course, the federal government rather than the
proprietors would become liable in damages to airport
neighbors.,

I submit to you that the entity which wants to call the
tune, and actually does call the tune, should be the same
entity that pays the Piper. I believe it is time to admit
that the Emperor really doesn't have any clothes on, that
the web and sheer magnitude of federal regulation of air-
craft noise, and of aircraft operation from the start of
taxi roll to arriving at the hangar after touchdown, are
within the control of the federal government. IE the
federal government and the courts would admit this, it would
be easier for all of us: for the federal system, for planners,
for users of airports who try to fly the patchwork quilt of
local regulations in this country today, and even -for local
communities trying to regulate their airport while facing
suits from neighbors on the one hand and from people like me
on the other.

But, as all of you know, we are not there yet, The Emperor's
clothes still exist, transparent as they are, and therefore
we must try to work it out as best we can, And so, at

last, 1 come to my assignment today: the benefits, burdens,
and expectations of local airports.

i iefie s R e e TR e e b+ s T e ST s e m



I think all of you know of the benefits. Particularly in an
era of aviation deregulation, with increasingly less air
carrier service to the smaller communities, general aviation
airports provide the link from those communities to passen-
ger and freight service throughout the nation. General
aviation airports are not only for pleasure flying and the
hot-rodders. They serve an important business purpose in
local, state and national economies. 'They provide passenger
service through commuters and air taxis, as well as private
aircraft. They provide emergency medical services to people
who might otherwise die before reaching a hospital. They
help develop natural resources in remote areas of our
country. They provide a network of support and training for
our national defense as well as our commercial aviation
system. The Air National Guard, the Coast Guard, and the
traffic helicopters all use general aviation airports. If
it sounds like I'm pro-aviation, you bet I am! But I live
in the flight path of Washington National Airport as well
and have a first-person understanding of the problems con-
fronted by airport neighbors. As always, a balance must be
struck between the benefits and the burdens of an airport.
The balance can be struck by good planning, by cooperation,
by a willingness of each side to listen and work with the
ather, What, then, do aviation users expect?

Well, of course they expect basic facilities for: Fixedbase
operators who provide service, training, sales, and tie-down
space. They expect good airport planning and this should
include planning for runup areas where the noise will be
least disturbing, with provision for test cells, fenced
areas and even jet-glass. (ADAP Legislation, when it passes,
will again provide money for these purposes,) Good airport
planning also means parallel runways to separate high per-
formance aircraft from low performance aircraft, The
separation, of course, permits the high performance aircraft
to land more quickly, without as much use of f£laps to slow
their speed, which increases drag, power, and decibels.

Airport users need and expect good community planning, as
well, Zoning restricticns should be built into any airport
plan. They should be enforced even as land values go up,
and real estate developers lobby city and county agencies to
permit the building of residential communities virtually off
the end of the runway.

But airport users also expect support from the local
community in return for the value which they are adéing to
the community. Community vendettas against airports serve
only to harden the position of each side, producing a lot of
smoke, a lot of lawsuits (which is certainly good for my
business, but not for aviation) and very little resolution
of the problems.



Finally, all those involved in airport planning and use need
to engage in a continuing dialogue in order to preserve
existing airports, reduce exposure to liability suits stem-
ming from noise complaints, and enhance the guality of life
in airport environments.

And, there is something that can be done -=- now.

General aviation manufacturers are abcut at the limit of
noise technology. Even the technological imp wements which
can still be made will not substantially reduce the fleet
noise level over the next decade because of the large num-
bers of older planes in the general aviation fleet and the
very modest noise reductions which new technology will permit.
But major reductions in the average daily noise level of
airports across this nation can be made with safe and approved
noise reduction operational procedures. The National
Business Aircraft Association has pioneered noise abatement
procedures for operations of their fleet aircraft, They are
engaged in a continuing public relations effort with their
pilots, Communities should alsc take up this public rela-
tions effort and encourage pilots to fly quietly. Moreover,
what is really needed is the adoption nationwide of low
noise operational procedures, The methodology is available.
It can and would affect virtually all aircraft, making sig-
nificant contributions to the average or cumulative noise
levels in the areas surrounding airports. And it can be
done within two years. FAA could, for example, certify
noise abatement technigques for insertion in all airplane
flight manuals or pilot's operating handbooks used in general
aviation aircraft. These procedures could be tested, and
optimized, consistent with safety, to produce the lowest
level of noise practicable. For simple, and guiet, training
aircraft, procedures could be equally simple ~- perhaps no
more than a caution to observe recommended flight paths or
minimum altitudes and reduced power settings while in the
airport pattern. For the more complex, professionally flown
corporate aircraft, detailed control and power schedules may
well be appropriate.

FAA is today in the position to test such a concept for use
at Washington National Airport, an airport it owns. And if
the concept proves out, it could be adopted for all airports
in the National Airport System Plan and for those not in the
plan that have received federal funds. The General Aviation
Manufacturers estimate that such technigues could reduce

the average 24-hour noise level at most general aviation
airports by five to six decibels within two years. This
contrasts with a less than one decibel reduction in more
than a decade if we rely on improved aviation technology
alone.
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In conclusion, we can't eliminate noise, because to do so
would eliminate the vital services which aviation provides
to all our communities. But working together =-- planners,
state and local governments, uvsers, and the federal govern-
ment -- we can lower the level, not only of noise, but also
of confrontations over the Nation's airports. 1In fact, if
you all do your job right, and if the Federal Government
will admit that aviation noise is a national concern which:
must be funded and solved first at the Federal level, you
might just put me out of the business of litigating aviation
noise cases.

Thank you very much.
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AIRPORTS -~ HOW CAN THEY MINIMIZE THEIR NOISE
IMPACT ON THE COMMUNITY?

Historical Prospective

In 1903, after driving 45 days and waiting 19 more for the
delivery of fuel and supplies, the winner of the first transcon-
tinental automobile tour arrived in San Francisco, having traveled
from New York via Cleveland, Chicago, Omaha, Wyoming, Idaho and
Oregon. In December of the same year, the Wright Flyer made its
first successful flight at Kitty Hawk, North Carolina, ushering
in the first shock wave of the airplane boom. Railroad expansion
was coming to an end and the automobile and airplane in a few years
would make their impact on our daily lives.

Keep in mind how we have depended on the automobile during
the past several decades and at the same time think about the
decline in other types of transportation: canals such as the
Chesapeake and Ohio, which George Washington and some of his
col leagues thought would bring prosperity to Georgetown; and the
Erie Canal (knhown as Clinton's big ditch) which led to the

creation of the Baltimore and Ohio Railroad. We are not constructing

many new canals and railroad develcpment is rather limited even
though research is continuing in an effort to develop high speed
rail facilities between major cities.

The airplane is here and air travel is on the increase. Is
it possible, as if by the working of natural laws, we can anticipate
the coming decline of the automobile? 1Is it not time for us to
give more attention to airports than parking garages and streets?

Please do not misunderstand, 1 am simply trying to emphasize
the point that we live in a world of change and we must take
deliberate actions to plan for change. It is sO easy to postpone
planning for our future when we have immediate problems.



Permit me, if you will, to indulge in a little more history.
As you may guess, I am a history buff,

While the Wright Brothers and others were making improvements
to their planes in the early 1900's, e¢ity planners were beginning
to focus on problems created by growth in our major cities of the
day.

The upsurge in population touched off orgies in land develop-
ment and people were Platting and selling lots inside as well as
beyond corporate limits. In many instances these lots were next
to railroads. Think about your own community for a miniute, In
all probability, your city has "shotgun" homes on lots 25 feet
wide either on or near railroads - unless they have been removed
in recent years through urban renewal or increased private sector
activity. We should be thankful we had only a few airports in
those days, otherwise we would be buying narrow lots at premium
prices to expand runways.

In 1909, just five years prior to the first scheduled air-
line service in the United States, the First National Conference
on City Planning and the FProblems of Congestion convened in
Washington, While I cannot find any reference in the proceedings
to airports, it is interesting to note that those persons present
discussed migration from rural areas to the cities, congestion in
housing, congestion in streets, inadequate parks and playgrounds,
overhead wires, ugly advertising signs, improper location of
public facilities and so on. I doubt anyone here today attended
that conference; however, I imagine you have attended a conference
in the last several years and heard the same subjects discussed.

City planners began to worry about airports and their locations
just after World War I and espaecially during the roaring 20's,
It was suggested by some early city planners that airports should
be located away from the city but linked to the city by a special
purpose road. The idea was to keep the alrports away from con-




gested areas. Why would the planners make this proposal? Well
remenber that we were in the roaring 20's and the architects of
the day were designing skyscrapers with visions of great structures
thrusting heavenward with little thought of the congestion they
created., Traffic engineers came forth with proposals for two level
streets and magazines published drawings of airports supported by
hundred story skyscrapers or by steel towers rising from piers
along major waterfronts. By having the landing fields on top of
buildings, it would not be necessary to acguire more land for
airport expansion since all you had to do was wait for another
skyscraper and then extend the runways.

Without trying to discuss air transportation since the 1920's
it is suffice to say that air travel has grown extensively, planes
have increased in size and efficiency and we still find curselves
playing “catch up ball" as we plan our airports to meet future
air travel and air cargo transportation needs. We continue to
have problems asscciated with development near our airports and
the complaints of airport neighbors about expansion ang of course
the noise of aircraft - the topic of today's session.

Comprehengive Community Planning

Airport planning must be recognized and considered as an
integral part of the community's comprehensive planning program.
28 we know, comprehensive planning is concerned with orderly and
systematic development of the entire community. It is definitely
concerned with existing problems, but it has a special focus upon
problems that will be created by future growth; problems that
can be avoided or more easily solved by thinking about and pre-
paring for the future.

Alrports, without a doubt, are a significant economic asset
to our communities and also without a doubt they can and do create
problems relating to land development and noise. Therefore, the
location, size ang layout of the airport should be coordinated with
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major land uses in the area. Unfortunately, however, as airport
planners, we do not often have the opportunity to plan and build
airports in areas where we can avoid problems with noncompatible
land uses and noise, If we could find a place, the developers
would follow and develop nearby properties and then complain about
the noise generated by the airport. Yes, the airport operator

has the good life.

NOISE IMPACT ON THE COMMUNITY

Considerable attention has been given to land use planning
adjacent to airports in an effort to develop properties for uses
which will not suffer because of aircraft nhoise., Planning
Commissions and local governmental units have adapted building
codes, land use plans and 2oning ordinances to specify the types
of development which can be located near airports. However, as
we all know, pressures by local citizens and persons in the
development businesﬁ can get ordinances changed.

" Since the airport operator, in many cases is not a governmental
unit with a legislative body, it does not have the power to adopt
zoning ordinances and land use plans to protect the airport. What
then can the airport cperator do to minimize the airport noise
impacts on the community?

The objective then is to develop and implement a Noise
Abatement Program which will involve the generators and recipients
of noise in a combined effort to alleviate noise problems at
general aviation airports,

The Airport Noise Control and Land Use Compatibility (ANCLUC)
study is an effective means by which to detail the methods to
alleviate noise conflicts and the few studies which have been
completed have done this admirably. It appears, however, that
some studies stop short of cutlining the methods to reduce noise
and do not develop effactive recommendations for the implementation

of a noise abatament program.



In order to develop and implement a necise abatement program,
the airport operator should make every effort to bring about
cooperation between the aviation community, private interests, the
business community, local governments and nearby airpert neighbors.
Each community should be investigated to determine its airport
needs, including the need for the airport and the level and quality
of service so that ncise abatement programs can be tailored and
balanced to specific community desires and needs.

The Noise Abatement Program

The Noise Abatement Program is the direct result of recognizing
that there are or will be conflicts between the operation of an
airport and the land uses near it, But why do these conflicts
occur? It is not solely because aircraft make noise. Does a tree
which falls in the middle of the woods make noise if there is neo
one to hear it? It takes two to tango -~ a noise generator and a
noise recipient.

in the past, urban sprawl has led to encroachment of incom-
patible land uses even in areas where land use controls were
available to public officials to prevent it., The implementation of
a Noise Abatement Program must consider this and be balanced in
order to be effective. It must present actions to reduce, remove,
or prevent source noise as well as reduce, remove or prevent the
perceptors of aircraft noise.

Since active participation by local governmental agencies as
well as the airport operator is imperative to a successful Noise
Abatement Program it must have some teeth in it., The teeth that we
would like to discuss includes commitments and incentives built in to the
program to encourage all those with responsibility for noise
generation and noise recipients to aggressively attack those portions
of the program over which they have full or partial control.




For those who are responsible for noise generators, they
can abide by the approach and departure procedures, curfews, etc.
to reduce noise impact. Others responsible for land use controls
should develop, monitor and enforce these controls.

Some of the problems that may occur when attempting to im-
plement a Noise Abatement Program result from poor or total lack
of organization and cooperation of those who are interested or
have the power to aid in the alleviation of noise problems. The
lack of communication is also a problem which must be overcome in
order to mount an effective public relations campaign to reduce
noise impacts.

Committees on Noise

How many times have you groaned when someone said a committee
was going to be formed to study a given problem or prepare a
program to achieve a specific goal by a given date. We have
committees focusing on neighborhood planning, economic develovment,
school playgrounds, downtown revitalization and so forth., Well,
it is time to groan again because we are going to suggest that the
airport operator create two committees on noise to help develop
and implement a Noise Abatement Program. Please remember that the
airport operator, with some exceptions of course, does not have
legislative authority; therefore, it is not possible to legislate
a2 noise abatement program, The airport operator must then work
through means of friendly persuation, commitments and incentives
tc achieve goals.

Since a Noise Abatement Program normally involves actions
with regard to air traffiec and aviation facilities (Airside) as
well as actions relating to land use activities (Landside), it is
recommended that two committees be formed to represent the interest
of the airside and landside agpects of the Program. These committees -
Aviation Committee on noise and Community Committee on noise -
can develop a noise abatement program if good people are appointed
to serve and work for the common good of the community and the
aviation industry.
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Committee Roles

The Committees will function as a review and advisory body
to the Airport Commission and/or the Airport operator depending
upon the degree of authority vested in the Airport Commission by
the Airport Owner.

They should be comprised of those individuals with interest
in the Noise Program and/or those who have the auwthority to at
least initiate actions to implement the program. In effect then,
the Committee members, collectively or individually represent
"Action Teams" through which the program can be effectively
implemented. For example, members on the Landside Committee, should
include those elected or appointed officials whose agencies are
responsible for enactment and eforcement of land use controls,
When new controls are recommended, they will, be responsible for
the initiation of the governmental processes to institute these
controls and report to the Committee the progress of the action
at the schedule meetings.

Commitment to the Resolution of Noise Problems

It doesn't make any difference if you have these committees
and a ccod Noise Abatement Program unless there is a commitment to
actively attack the tasks required to implement the program and
resolve noise conflicts. 8o, for the Program to function effectively,
it is strongly recommended that Official Resolutions and/or Letters
of Agreement be considered and signed between the various groups
and organizations responsible and/or affected by noise or the Noise
Abatement Program. Some examples are:

1. Aviation Committee on Noise - Resolutions of support and
cooperation by the elected officials of the local governing
and planning bodies (City, County, Region, State), the
Airport Commission, flying clubs, pilots and owners'
associations, business and homeowners associations, civic
groups, and air traffic control personnel,.
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2, Community Committee on Noise - Letters of Agreement and

Support between:

a. Local governing bodies and the Airport Commission:

b. Flying Clubs and the Airport Commission;

¢. Pilots and Owner's association and the Airport
Commission;

d. Air Traffic Controllers and the Airport Commission:

e. Homeowners associations, civie groups and business
associations with the local governing bodies; and,

f. Vice versa.

These resolutions and letters of agreement are felt to be
essential in the effective implementation of a Noise Abatement
Program, particularly in the cases involving agreements regarding
cooperation between the Airport Commission and the local governing
bodies since it is from these two areas where the majority of the
responsibilities lie. One must support the other in order to
mount an effective implementation program. They represent written
commitments to actively support the Noise Abatement Program.

Funding The Necise Abatement Program

Implementation of many aspects of a Noise Abatement Program
requires that the Airport Operator and/or Owner supply the appro-
priate percentage of funds needed to be eligible for Federal grants
under the Adirport and Airways Development Aid Program. This bill
is not currently .(late 198l) in effect but is being discussed
in Congress. Many actions, which will not be itemized herein, of
a Noise Abatement Program are eligible for Federal funding, but
in order to receive those funds a certain percentage (dependent
on new legislation as well as airport classification) must be
supplied solely from state or local scurces or a combination of

both.
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Sources of Revenue

State funds can be applied to the funding of a Noise Abate-
ment Program. The amount available varies from state to state
and cannot be relied on to supply all the funds necessary to
qualify for Federal participation. Therefore, it is reasonable
for the airport management, local government agencies, and other
groups, organizations or individuals with interest in the airport
and/or the Noise Abatement Program to anticipate, or at least
consider, contributing financially to the costs of implementing
the Program, Possible sources of these funds are:

1. Aairport Administration
a. Landing Pees
b. Fuel flowage fees
C. Rental or lease fees
d. Fee assessment on noisy aircraft

2, Local Governmental Bodies

a. Property tax on aircraft and/or aviation related
private facilities

b. General Fund

£. Municipal Bonds

3. Private Sources with Vested Interest in the Airport or
the Implementation of the Noise Abatement Program

a. Businesses and business organizations which utilize
the airport and recognize the importance and benefitsg
of air transportation

b. Real estate developers with vested interest in pro-
perties in the near~airport environment

The decision as to which of these sources and others may be
tapped to provide funding is complex and should be based on the
previously mentioned balancing of the airport's and airport user's




needs (and the community benefits accruable to the airport) with
the community's need for the airport as well as its need for
relief from aircraft noise.

Balancing the Needs and Funding

The sources of funding of a Noise Abatement Program should be
directly related to needs - need for aviation facilities and air
transportation, and the need for relief from noise impacts. Air-
craft operators need aviation facilities, local husinesses and
citizens need air transportation, and airport neighbors need
relief from noise impact. These needs should identify funding
sources and the level of funding reguired from those sources.

Take a case where a small community has a small industrial
bagse which depends heavily on air transportation in its daily
business. The community's economic well being is dependent on the
economic well being of area businesses which rely on air trans-
portation and could feasibly contribute a large share of the reguired
funding in order to keep the airport open and available to area
businesses possibly avoiding the potential of a plant closing.
In many cases, use of air tranaportation by business has provided
increased business and the need to expand and hire more employees,
further benefitting the community.

On the cpposite end of the scale is the large community with
an airport that may or may not be used extensively by business
but results in excessive noise impact on the community. In this
case it appears that a major portion of the local cost of the
Program should be borne by the airport and the airport users.
However, care must be taken in either cagse so as not to overburden
the community or the airport and its users.
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If the community is asked to contribute a large portion of
the necessary funds, the attitude may develop that the airport is
too expensive to operate at its present level of activity and
restrictions or even airport closure may result. On the other
hand, if airport users are heavily taxed, they may feel that the
airport is too expensive to use and remove their operations and
air transportation service., Again, we emphasize, the ecritical
need for balancing.

It is these two basic factors which must be weighed when
attempting to balance the funding of Noise Abatement Program.
These factors should be investigated with recommendations regarding
proportionate sharing of the local costs in an Airport Noise
Control and Land Use Compatibility Study (ANCLUC). Annual cost
egtimatas for implementing the plan and prioritization of Program
items will aid in identifying the annval levels of funding required
from participants. The balancing of the Noise Abatement recommen-
dations with the community should also be accomplished in conjunc=—
tion with the ANCLUC Study.

Incentives

It scunds good to gay that needs and funding levels should
be balanced so that the Noise Abatement Program can be effectively
implemented, but what happens if all this occurs and the neoise
impacts still exist. We have recommended a Noise Abatement
Program, we have established bodies to implement the Program, we
have discussed funding of the Program, and established committees
from affected parties. 5o what else is left to do. Provide
Incentives for active pursuit of implementing the Plan.

Recommending that actions be taken is far more easily
accomplished than the actions themselves and incentives (teeth)
are needed in many cases to implement the Noise Abatement Program.




Incentives may come from several different sources and
specific incentives should be designed to result in specific
actions. O©Of course, one of the major and most common inducements
is public pressure which directly or indirectly contributes to the
implementation of all aspects of a Noise Abatement Program and
will not be discussed in the fcllowing sections. To say that
public pressure is a prime motivating factor is, for the purposes
of this presentation, adeguate. However, one of the most powerful
incentives involves the pocket nerve - money.

Incentives for Aviation Interests

There are means by which penalties for non-compliance with
established noise abatement procedures may be assessed. Establish-
ment of these penalties should be directed towards specific
infractions. Activities which may be accomplished by aviation
interest may include:

1, Preferential Runway Use;

2. Noise Abatement Operational Procedures;

3. Construction of Facilities to move aircraft noise away

from noise-sensitive areas;

4. Implementation of full or partial curfews to eliminate
all or "noisy" aircraft operations, emergencies excepted,
during specific hours, normally at night;

5. fTransition by aircraft owners to gquieter aircraft,

Items 1 and 2 fall under the category of operational/procedural
actions and the rest may be considered regulated or limiting
actions.

Possible Incentives for Assuring Operational/Procedural Compliance?

l., Eatablish approach for the preferential runway which is
operationally more, advantageous than approaches to the
remaining runway(s) at the airport:
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2. Establish criteria with regard to weather conditions for
the use of the preferential runway such that penalties
may be assessed for non~compliance except in cases of
emergency or safety considerations;

3. 1If an air traffic control tower is operational at the
airport or this service is provided for the airport from
other airports, establish within the limitations of the
air traffic controllers avthority and accoxding to the
specific situation, pilot advisories regarding preferential
runway use. This information may also be provided via
aircraft-to~ground communications of the airport operator
or Fixed Base Operator;

4. Install additional nawvigational aids to establish Noise
Abatement procedures turns and approach/departure procedures.

Inducements for Adherence to Curfew Restrictions

The incentives to establish curfews are inherent in public
pressure and should be addressed in the ANCLUC study.

Since aircraft operators may at times consider the possibility
of disregarding the imposed curfew restrictions and in fact violate
them, they should be prepared to provide restitution in order to
avoid total disregard of the curfew by numerous airport users. At
airports where the policy of a "Voluntary Curfew" is in effect,
restitution is not applicable unless it is also voluntary.

Very often the most effective incentive for aircraft operators
to abide by the curfew regulations is the imposition of landing
fees particularly estahlished for this type of vielation. This
may present problems regarding enforcement at low activity airports
that are not operated on a 24-hour basis but then, nocise problems
at these airports are normally not significant enough to warrant

a curfew.



At high activity airports, several levels of curfew may be
adopted with specific land fees applied to those aircraft operators
choosing to utilize the facility during the curfew hours. They
are, beginning from strictest curfew to least strict:

1. Absolute curfew - airport closure

2. Banning all "Noisy" aircraft operations -~ all hours

3. Banning all aircraft operations - specific hours

4. Banning all "noisy" aircraft operations - specific hours

5. Partial bhan on "noisy" aircraft operations - all hours

6. Partial ban on "noisy" aircraft operations - specific hours

By the imposition of landing fees assessed on aircraft operators
operating during the curfew hours, the incentive for them to adhere
to the curfew regulations is based on financial considerations which
is, in many cases, the strongest incentive. The assessment should
be determined based on published noise data for specific aircraft.
These publications are FaA Advisory Circulars 36-1B, 26-2A, and
36=-3A. Fees should be non-discriminatorily assessed soley on the
relative "noisiness" of the aircraft and/or area of the noise
"footprint" associated with that particular aircraft. In other
words, aircraft emitting eguivalent noise levels and impacting
equivalent areas are assessed the same landing fee in similar

gituaticons.

Inducements For Aircraft Owners to Transition to Quieter Ailrcraft

There currently exists two possible ways for aircraft owners
to obtain quieter aircraft; engine retrofit of the currently owned
aircraft or purchase of different aircraft, both of which represent
significant investments.

However, based on the owner's need for personal air transpor-
tation and rationale for utilizing the airport (which normally lack

of 2 convenieant alternative airport with proper facilities) and the
realization of the need to reduce noise generation, he may of his
own volition acquire a guieter aireraft. But this is not always

the case.
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There are, of course, other means by which aircraft owners
may be persuaded to switch to guieter aircraft. One is peer
pressure. Pilots and owners of aircraft based at the airport
should be encouraged to discuss with "noisy" aircraft operators
the possibility of switching to a quieter aircraft. Discussions
of this nature could also take place betwean the airport management
and local governmental officials as well. This may or may not
result in a commitment from the aircraft owner to quieter operations
now or at a later date but there is no legal means by which such
a transition is assured.

One means by which transition to quieter aircraft may be
induced is to offer incentives to the operators of "quiet" aircraft,
In many cases, the imposition of landing fees for "noisy" air-
craft may first need to be established so that the incentive
(removal of fees) procedure may be initiated. This procedure may
be established so that as time passes and the aircraft owner does
not acquire quieter aircraft, he begins to suffer increased costs
in using the airport., This may be accomplished by establishing
a base year operational level for the aircraft and reducing the
number of operations annually that he is allowed before he is
assessed the landing fee. If the airport currently has a landing
fee, this additional fee would have to be related to noise, In
other words, the aircraft owner would have to pay for the privilege
of generating noise ln the area.

The annual levels could be reduced so that aftér a certain
number of years, the owner would pay the fee for every landing.

The imposition of this type of incentive would necessarily
be nondiscriminatory and applied to all aircraft determined to be
noisy.
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Inducements for the Encouragement of Governmental Bodies to
Implement The Nolise Abatement Program

The major responsibilities of landside interests in imple-
menting the Noise Abatement Program rest with the governmental
bodies having the authority to implement and enforce land use
controls. A more general responsibility of these interests lie
in the area of providing for the quality of life and health of
the constituents. Actions which could be the responsibility of
these interests {(primarily local governmental bodies) include:

l. Adoption and enforcement of land use controls;

2. Provision of manpower and funding of a noise monitoring
program, all or in part;

3. Provision of funds, all or in part, for the socundproofing

of structures;

4. Airport owners are normally a governmental body which very
often provide funding for general airport improvements
as well as improvements to reduce noise impacts;

Since the major costs for the implementation of a Noise Abate~
ment Program that originate from landside sources is expended on
facilities, airport, soundproofing, noise monitoring, etec. then
it is logical to assume that by the adoption and enforcement of
a reasonable land use control program, many of the costs may be
reduced significantly in the future. Remedial actions cost much
more than preventive measurea. The objective of a land use control
plan is to alleviate or eliminate existing land use/noise conflicts
and prevent future conflicts. It may be stated that the allaviation
or elimination of noise conflicts is the "pound of cure" while the
prevention of future conflicts is the "ounce of prevention."
Therefore, communities may expect that short term costs will
exceed long term coets and that the sooner an effective land uge
control program is implemented, the lower the long term costs of
the Noise Abatemant Program will be.




This possibility should provide the incentive for the local
governmental bodies to enact land use controls as well as provide
funding for mitigating existing land use/noise conflicts.

Inducements to Businesses and Business Association to Support the
Nolse Abatement Program

The degree of support from the business sector of Fhe community
would vary between airport locations depending upon the. importance
of efficient air transportation in their economic well-being. In
fact, this should also concern the area residents who do not own
or have interest in a business since their economic well-being
is also dependent on the economic well-being of the businesses.

Businesses who utilize air transportation regularly should
have vital interest in keeping the airport operational with the
minimum of operational restraints as possible as well as keeping
any scheduled air service that may be currently provided.

Given this, the loss of an aviation facility and air service
could increase the operating cost of the business sector and it
would seem reasonable to assume that business would consider con-
tributing funds to the Noise Abatement Program, Some may be
contributing through the payment of landing fees on noisy aircraft
and may feel that no further contributions are necessary.

Notwithstanding, it may be worthwhile to develop a program to
solicit contributions from the business sector.

Establishing a Noise Abatement Trust Fund

We have been discussing the means and sources of funds for
the implementation of a Noise Abatement Program but have not talked
about the administration of the funds or the establishment of
noise abatement Driorities.




It is therefore recommended that a fund be set up to receive
these designated funds and that a Board of Trustees be appointed
to administer the fund. For purposes of this discussion, the fund
will be termed the "Noise Abatement Trust Fund" (NATF).

The appointment of individuals to the Board should be made
80 that all local agencies contributing to the fund are repre-
sented.

The Board of Trustees, based on the recommendations and
priority schedules presented in the ANCLUC study, will be respon-
sible for continuing review and setting priorities of actions of
the Noise Abatement Program requiring funding. They will also be
responsible for the programming of approved recommendations of
the Aviation and Community Committees on Noise.

Items which may be considered for funding include:

1. Application of Trust Funds to receive Federal funding
for recommended items of the Noise Abatement Program;

2. Purchase of Noise Monitoring Equipment and funding of
the Monitoring Program;

3. Establishment and operating expanses of a noise complaint
office;

4, Printing of noise abatement literature;

5. Funding the soundproofing of near-airport, noise-impacted
structures: and,

6. Development of Land Use Controls.

Summary

The main theme throughout this seminar has been "Balancing
the Needs" between the airport and the community. When conaidering
a Noise Abatement Program, it is imperative that a close, coopera-
tive working relationship be developed between aviation and the

community. It is felt that the application of the concepts presented
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when reworked, reduced or expanded to meet the specific situwation
under consideration, will provide the basis for the effective
implementation of a Noise Abatement Program while achieving a
balance between airport and community needs as well as balancing
funding of the program between the aviation and community sectors.

The point that active participation of all members of the
Aviation Committee on Noise, the Inter-Community Committee on
Noise, the Airport Commission, and local governmental bodies, is
essential to the success in the effective implementation and
funding of the program. The Airport Commission and airport users
cannot provide for the alleviation of noise conflicts without
the aid of the other agencies and the agencies cannot produce
effective land use contreols without the cooperation of the aviation

interests and neither can do much of anything without the funding
required.

Finally, providing incentives to enact the Noise Abatement
Program should result in accomplishing the goal of reducing noise
conflicts and provide funds for the program.
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GENERAL AVIATION AIRPORTS:
GREAT EXPECTATIONS.,,

HAROLD LEGGETT
CRESS & ASSOCIATES
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GENERAL AVIATION
AIRPORTS:

Great Expectations...

INTRODUCTION '
[ Qur Firm
. Our Clients: Communities, States, Industry
. OQur Services: EA's, Noise, Master Plans, System

Plans, Air Service

[ ] Our Experience
G.A. A.C,
Akron, OH LEX
Big Spring, TX BTR
Carlshad, NM LPT
Tulsa, CK AMA
Pilze Co., KY MLU

BRO

In the consulting business, expectations are everything.

Much of our work revolves arcund expectation, molding and re-

shaping them to correspond with reality. The communities we
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work for expect many things of their airports initially, often
with little understanding of what's really possible or practi-
cal,

No matter how capable we are, how experienced, or how
@iligently we work, if we can't reconcil expectation and reality
we can't succeed -- neither can the airport or the community.

WHAT DOES A CITIZEN EXPECT FROM HIS COMMUNITY AIRPORT?

Citizens Expect: (Somewhat Simplistically) And In The Most
General Sense

] Services (including air service)

[ ] Community Image

. Efficiency in operation and management

o Economic development incentive for business in-
dustry

. Compatibility.

The citizen, however, is unaware of the tremendous
diversity among G.A. airports! This diversity has everything
to do with what can realistically be expected.

G.A. Airports Are Diverse

e  Ownership ~- Public, Private

° Activity Levels - Second act types (5 to 400
based aircraft)

(] Operation - Ruthorlty City Department, managers
PBO (BRO)

. Powers - Land use policy, condemnation

e Location ~ Rural, Urban - residential, industrial,
commercial

[ ] Alr Service -~ Charter to multiple commaders
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. Community Relations - pelitical relatiens, cham-
bers, noise sensitivity (LFT).

This means that realistic expectations must also be diverse.

what Can Reascnably Be Expected (For A "typical" GA Airport)

[ Facilities
» Services
] Fiscal Performance
. Planning
(] Compatibility.
Facilities
. Navaids - locate and approach the field

L] Airfield - for TO&L safety

. Terminal - for visitors/flyers

L) Hangars - for adt

[ ] Parking - for auto

] Acgess - for auto

° Fuel/Maintenance - for adt

. Crash/Fire/Rescue - only a large facilities.

Services (Public)

Welcome {greeting)

Information

Transportation (RAC; courtesy cars}
Lodging (nearby) data/info
Restaurants (nearby) data/infeo

Waiting Areas (well-appoint).

Services (Aviation)

. Fueling/Maintenance
* Pilot Services (weather, FST, flight
. Express Cargo
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Charter
Flight Training
Sales,

Fiscal Performance

Blanning

Accountability

Capital Programming

Grantsmanship

Self-sufficiency {(bhut only in the minority of
situations [5% ?}.

Based on Community Policy
Coordinated and Cooperative
Oriented Toward Implementation.

Compatibility (Expect)

Noise Information Programs (to pilots, to govern-
ment and realtors/lenders [also, economic impact

awareness programs])

Cperational Procedures

Physical Constraints (fuel type, R W length, |
lighting) 5
Capital Expenditures :

Coordination and Participation

Compatibility (Pon't Expect)

Noise Exposure Guarantees
Limits on Operaticng
Aircraft-Type Limitations
Curfews

Enforcement




Compatibility {The Keys)

Mutual Understanding/Bducation
Commitment (by both)
Coordination (mechanisms}
Cooperation.

Conclusion {(in summary)

) Neither can do everything!
[ ] Everybody can do something!
bt The message: work together!

= P eid T e i kb o it ke - e e L bt oo o ek fe. SR 1Py e o B i § 7 2 b et 1
2R
Raf e

SRR




it ae siee

4t trn

L B e et Rl g TH ot e e i bbb s e B ot e 4 BT

LAND USE PLANNING IN THE VICINITY OF THE
RALEIGH-DURHAM AIRPORT

RAYMOND J. GREEN
AICO, TRIANGLE J COUNCIL OF GOVERNMENTS
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LAND USE PLANMING IN THE VICINITY OF THE
AALEIGH-DURHAK AIAPORT

On July 7, 1981, the Federal Aviation Administration qranted its formal
approval for the constructlon of a 9,000-foct runway at Raleigh-Durham
Airport (RDU)}. This culminated a 15-year effort by the RDU Alrport
Authority to devise an acceptable plan for runway expansion. Identifled
as Plan 523L, it Is one of flive alternative plans which were analyzed as
to their effect on the environment. A schematlic drawing of Plan 523L is
shown on Figure |. The plan calls for the construction of a 9,000-foot
runway and a 3,800-foot runway parallel to the existing maln runway.

The 9,000-foot runway would be designed for ultimate extension to 10,000
feet. The 3,B00-foot runway would be 5,000 feet long ultimately,

The planning staffs of publlic agencies In the vicinity of the alrport
fee! that a plan for the use of land is needed, for two reasons: 1) to
protect the alrport from incompatible land uses; and 2) to minimize the
effect of aircraft noises on the surrounding area. A planning committee
was establlshed to gather and analyze the physical resources and develop
a plan.] Coardipation and support for the committee was provided by the
Triangle J Council of Governments.

This paper describes the results of the committee's work.

The Raleigh-Durham Alrport (RDU)2

The Raleigh-Durham Alrport is located about midway between Ralelgh and
Durham, North Carolfna (see the Vicinity Map). The Alrport encompasses
Jjust over 4,000 acres of land, and Includes two major runways. Runway
£/23 lies northeast/southwest, and |s 7,500 feet long. Perpendicuiar
runway 14/32 lies northwest/southeast, and is 4,500 feet long. Assoclated
taxiways and terminal facilities form other major operational elements.

Although RDU serves 19 counties In central and north central North
Carclina, 95% of al1 passenger trips were from Durham, Orange and Wake
Countles In 1974,

1The following agencies were represented on the planning committee: Wake
County, Durham County, Chatham County, Durham (City), Raleigh, Cary,
Morrisville, the ROV Airport Authority, the N,C. Department of Natural
Resources and Community Development and the Trlangle J Council of
Governments.

2Data about RDU were obtained from Raleigh=-Durham Ajrport Long-Range

Development Master Plan and Environmental Assessment, Technical Report,
Apperdices to Vol. 1. Raleigh-Durham ATrport Authority (March, 1980) -
updated to November, 1981 by RDU staff,
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FIG. 1. PLAN 523L

SOURCE: Raleigh-Durham Airport Long-Range Development Master Flan and
Environnental Assessment, Summary Report, Figure 25. (RDU Alrpert.
Authority, March, 1980),
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ROU offers scheduled alrline passenger and frelght service, and Includes
mititary {(Alr Matlonal Guard) and general aviation actlvities, In 1980,
there were 204,000 alrcraft operations (takeoffs and landings). Of
these, 65% were by general aviation aircraft, 3% were military alreraft
and 32% were by alr carriers, Certifled and commuter carrlers enplaned
886,000 passengers In 19807, In terms of number of enplaned passengers,
ROU ranks 69th in the nation.

By the year 2000, the number of enplaned passengers Is projected to
reach 2,100,000, The number of aircraft operations is projected at
301,000,

Reglonal Setting

Raleigh, the capitel clity of North Caroilna, had a population of 150,000
In 1980, The population of the City of Durham was 101,000. The third
largest ¢ty in Reglon J (the six-county planning region shown on the
Vicinity Map)} Is Chapel HI1l, with a pepulation of 32,000, The population
of Reglon J was 671,000,

Other physical features which affect planning of the alrport vicinity
are the two reservolirs belng constructed by the U.5. Army Corps of
Engineers and several major highway proposals (see Map I, Reglonal
Setting).

Alrport Study Area

The boundaries of the area selected for thls study are shown on Map 2,
Noise Contours, For most of 1ts length, the boundary follows physical
features such as creeks or roads., In several Instances, however, it (s
a cross-~country line or a Jurisdictional boundary such as the Durham -
Wake County boundary.

]

The study area was dellneated to include all the land expected to be '.
affected by the 55 Ldn noise level, This is the level at which aircraft
noise becomes distinguishable from background nolse.

Map 2 also shows the 65 Ldn nolse level, which Is considered toc be
severe nolse which would Tnterfere with normal residenttal activities.

Major Thoroughfares

Primary access to RDU is provided by Interstate Highway 40 and U.S.
Highway 70, as shown on Map 3. These two hlghways 1ink Durham and

Ralelgh.

An outer loop i5 proposed to encircle Raleigh. This facllity Is In the
prel iminary conceptuai stage. |f completed, it would pass very close to
RDU and improve access from north Ralefgh - the primary growth directlion
In the Raleigh area.

310 November, 1981, certified carriers included Altalr, Delta, Eastern,
Piedmont, United and US Alr. Commuter carriers included Airiift, Mid-
South, Wheeler and Sunbird,




An outer loop Is also proposed around Cary. Again, It Is In the conceptual
stage.

Proposed Sewers

The development of the area between Durham and Raleligh has been retarded
by the lack of sewers. Solils In the area are very poorly sulted for
septic tank fliter flelds. To remedy this problem, a number of sewer
propesals have been put forth, as shown on Map 4, Proposed Sewers,

Soil Suitabllity

S0ils In the western reaches of the study area are stiff plastic clay.
They have slow permeability, high shrink-swell potential (shrink when
dry and swell when wet), high erosion and low strength. They are poorly
suited for most urban uses - especially for septlc tank filter fields
(because of the slow permeabllity). General soil suitabllity is shown
on Map 5, Soil Suitability for Urban Uses.

Existing Zoning

Most of the study area is zoned for residential use, as shown on Map 6,
Existing Zoning, However, a sizeable area has been designated Alrport
District by the Wake County Board of Commissioners. Some of the Airport
Pistrict was establlished several years ago, when the RDU Alrport Authority
proposed to build two new runways perpendicular to the existing maln
runway. This plan was later abandoned.

Concept Plan

The ptan for the future development of the RDU Airport and Vielnity - as
recommended by the planning committee - is shown on Map 7. Some of the
districts Indicated on the plan need no further explanation. However,

the following discussion is offered to c¢larify the intent of some of the

districts:

Noise Impact Area: This is the area that would be affected by the
i 65 Ldn or greater noise level. 1t [s recommended that no residential
! development be allowed in this area. To minimize confuslon, the boundarlas
of the Noise Impact Area were drawn to the nearest physical feature
which lles outslde the 65 Ldn noise level wherever feasible. |In several
instances, however, it was necessary to [ncorperate a cross-country or

Jurisdictional boundary.

Floodplain: These are lands which will be permanently or temporarily
under water. Structures which would reduce the flood storage capacity
of the floodplaln should be excluded from this area.

Research Farming Area: Basically, this area would allow for the
expansion of the Research Triangle Park. In addition, farming and low-
densTty residential development would eccur in this area.
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Drainage Divide: This line of dots marks off the watersheds of the
Jordan Reservoir (to the west) and the Falls of the Neuse Reservoir (to
the northeast). Development In these watersheds should be low-density,
to protect the water in the reservolrs from pollution due to stormwater

runaff.

Highway Protection Area: This would be an "overlay" district.
Land use along the highways would be in accordance with the district the
highway passes through - but speclal conditions would apply in order to
minimize traffic hazards. The special conditlons would Include minimum
spacing between entrances, Increased setbacks and sign limitatlons.
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Map 1:
Map 2:
Map 3:
Map b:
Map 5:
Map 6%
Map 7T:
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APPENDLCES

Raleigh-Durham Airport, Regional
Nolse Contours

Major Thoroughfares

Proposed Sewers

Soil Suitability for Urban Uses
Existing Zoning

Concept Plan

Comman Sound Levels
Study Area Statistlcs

Setting

Resolution by the Triangle J Counci! of Governments
(referring the Plan to affected governmental jurisdictions)
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TRIANGLE ] COUNCIL OF GOVERNMENTS

100 PARK DRIVE P.Q. BOX 12276 RESEARCH TRIANGLE PARK, N.C. 2770¢ (919) 549.0551

RESOLUTION

WHEREAS, the Raleigh-Durham Alrport Authority proposes to construct
new runways at the RDU Alrport, and

WHEREAS, the new runways will represent a signlficant improvement,
at a substantial cost, of a major regional facility. Because of the
large public Investment in the Airport, careful planning is needed for
the surrounding area In order to adequately protect the Airport from
Incompatible land uses, and to minimize the adverse effects of airport~
related nolse on the environment, and

WHEREAS, the Triangle J Council of Governments has convened a
planning group made up of representatives of the governmental jurlsdictions
In the viclnity of RDU, namely the Countles of Wake, Durham and Chatham,
the municipalities of Ralelgh, Cary and Morrisville, the RDU Authority's
staff and the staff of the N. C. Department of Natural Resources and
Community Development for the purpose of drafting such a plan,

NOW, THEREFORE, BE IT RESOLVED that the Triangle J Council of
Governments accepts the report from the planning group and recommends
the plan to be forwarded to the aforementloned governmental Jurisdictions

for theic review,

This the 24th day of June, 198]

"Robert B. Heater, Chair

APEX #® BENSON ® BROADWAY ® CARRDBORO B8 CARY & CHAPEL HILL
CLAYTON ® DURHAM & FOUR DAKS & FUQUAY-VARINA ® GARNER
GOLDSTON . HILLSBORDUGH ® HOLLY SPRINGS ® KENLY * KNIGHTDALE
MICRO ISVILLE &  PINE LEVEL @  PITTSBORD @  PRINCETON
RALEIGH . ROLES VILLE ®  SAKFO| ®  SELMA ' SILER CITY
SMITMFIELD WAKE FOREST ' WENDELL ZEBULON
CHATHAM COUNTY . DURHAM COUNTY L JDHNSTON COUNTY
LEE COUNTY L4 ORANGE COUNTY L WAKE COUNTY
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RALETGH-DURHAH AIRPORT AND VICINITY

STUDY AREA STATISTICS

Acres

Square Mlles

Study area (total areal.ceveesveveesrersvannnaaa. 48,300 ...

Wake County POrtion..ceuvevrveereranaasvesr. 35,800 ...

Durham County POrtion. . coeeeirraasressersnns 11,600

Chatham County portion.......... tiesemnranan 900 ..

Area within 55 Ldn contour (Map 2)...vvsvswere... 21,850 ...

Area within 65 Ldn contour {Map 2)....ccvven... v 7,500

Owned by RDU Authority (within 65 Ldn)...... 2,300 .

Area within proposed ''Noise Impact District'..... 10,300 ...

75.5
56.0
18.0

1.5

34.0

1.7
3.6

16.0

6.3

(Map 7}
Land owned by RDU Authority.......... erreveieans 4,050 .
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FLORIDA'S EXPERIENCE WITH STATE REGULATION OF
OFF AIRPORT LAND USE

HERB BROWN
FLORIDA AVIATION BUREAU
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FLORIDA'S EXPERIENCE WITH STATE REGULATION OF
OFF AIRPORT LAND USE

To give you some idea of the, I won't say complexities,
but the soul searching that goes on with an ANCLUC program,
and having been in it for a few years, I was really startled
the past few days because I didn't realize, until now, that
these programs couldn't be accomplished because in Florida we
have accomplishing ANCLUC programs., I think they have been
fairly successful and productive. It does take a lot of soul
searching and it does take a lot of honest understanding of all
sides of the picture., With that, I would like to go into the
nuts and bolts of what we, at least in Florida, go through in
a process of developing either a FAR Part 150 or an ANCLUC
study.

As we all know, there are federal requirements for noise
abatement and of course, in the State of Florida, we have some
state authority; but under the Airport and Airway Development
Act (Section 18 (a) (4)) which we have used for some years as
our Federal auttority to develop, first of all, in the Tall
Structure Program, ordinances to control tall structures through-
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out the State and with the advent of ANCLUC studies we have used
this law to comply with the reguirements of Section 18 (a) (4),
in that local jurisdictions did everything they could possible
to ensure compatible development around their airports. Under
the Aviation Safety and Noise Abatement Act of 1979, specifically
14 CFR 150, I think the Feds have a good program. The law is
good and I think the way that people use the law, interpret it,
and implement it, is the basis for its success. The law in it-—
self is not going to do much. But, individuals can, and I think
increasingly are, working through this mechanism to ensure that
compatible land use plans are developed and implemented.

In the State of Florida, we also have the Local Compre-
hensive Planning Act. We've used this, literally, to piggyback
on in that in most states it is difficult to get new legislation
through, particularly in a pure form, so what we've done is to
use this law to say "okay" when we develop a FAR Part 150 plan,
it will serve two purposes. First of all, obviocusly, to meet
the Federal requirements under FAR Part 150, but it will also
be used as an element in the comprehensive plan and under that
Subsection there are provisions requiring that communities over
50,000 have a transportation slement within their Comprehen-
sive Plan. Actually, what we are doing is piggybhacking on an
existing law rather than trying to go through the legislative
process and get a law that would more nearly fit what we are
trying to achieve. We've also, since 1975, had an airport
zoning law This deals strictly with tall structures and while
they are, as we all know, of simllarity with land use compati-
bility around airports, it is really more than we are going to
deal with in this presentation,

I'd like to say that we now have three (3) approved studies
under the ANCLUC program in the State of Florida. Orlando Inter-
national Ft. Lauderdale-Hollywood International and Pensacola
Regicnal airports. I'd like to stop for a moment and say from
the onset that merely developing a plan under FAR Part 150,
while it may be necessary, is only the first step. You need to
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implement the plan. Merely having a plan on a shelf by itself
is really not going to do much, You need to implement it and
you need to get community support behind the plan. Several of
these airport plans that are on~going are general aviation air-
ports, Daytona Beach, at the time that we made this slide, was
in a process of applying for funds. As we all know, those fed-
eral funds dried up, so it's an on again, off again situation.
They are going to do the plan but we don't know when. On the
other hand, we have several airports that are standing in line
waiting to have the studies done. I think the reason that they
are standing in line, and we really haven't brought them on-
board is simply lack of funds. There are no funds available,
as we all know, particularly at the state and Federal level.

In those cases where there is expertise in the city and the
county planning department, they have dealt and relied very
heavily on this expertise to actually write the plans with my
help and guidance. I do this for two reasons. First of all,

I obviously can't have eight or nine studies ongoing and do
them all at the same time. Second of all, if the cities and
counties are involved in an in-~house study they are more apt to
implement the study, they have their finger on a pulse of what's
going on, they are closer to the grass roots level, and by having
them actually be a part of the study in all cases so far they
have been vary receptive to implementing the study once it is
completed.

I would like to share with you what we work towards in an
ANCLUC study. Whether we are doing an ANCLUC study or a FAR Part
150 study the bagic concepts are really the same. In establishing
committees, and I know we talked about committees this morning,
I think they are essential. Two committees should be formed,
first the policy committee. The makeup of this policy committee
the decision-makers of the community. As we all know, the air-
port proprietor really doesn't have much authority for off air-
port land use. He has nearly as little authority in any opera-
tional criteria as far as airlines go. He has an input; but in




the decision-making process you need your elected representatives,
county commissicners, city councilmen, city and county attorneys,
and particularly the city managers and county administrators.
These are the people that actually form this policy committee.
They not only give us guidance as to what the cities and counties
could live with, but they also, once the plan has been completed,
have been part of the planning process and when it comes time to
implement the study they know exactly what it is and can go to
their colleagues and carry the plan through the adoption process.
This is true whether it be an enabling ordinance, rezoning or
whatever comes out of the study. Likewise, the technical
coordinating committee is comprised of two subcommittees. There
is an cperational aspect and a land use aspect. I think it would
be unjust to say that one is more important than the other,

When we start a study of this type, nothing is sacred except the
FAR established instrument procedures for the airport, That is
the only thing that is sacred. Everything else is open to
challenge. It's open to change and whatever is determined to

be best to suit the airport operation to minimize noise impacts.
In this respect we have an operation subcommittee which looks

at the operational aspects of the airport. How can flight tracks
be changed ~=- both the departure tracks and the arrival tracks?
Mostly arrival tracks that can be changed would be under VFR
conditions because we do stipulate that the IFR procedures remain
intact. The public involvement subcommittee is just as important,
or maybe even more important because these people make up not
only your city and county planning and zoning people, but we also
try from day one to identify and bring into the study, every
adversary group that we know about, The reason we do this is that
it is better to deal with the adversary groups from day one than
it is to try to bring them onboard after certain decisions and
conclusions have been arrived at. We look mainly to the real
estate groups. We also look to the home building association.

We look to groups living around the airport particularly those
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groups that have a vested interest in airport noise abatement,
We identify these groups and we bring them onboard from day one.
Believe me, the first few meetings of any such study, to where
everybedy gets pointed in a common direction, are really soul
searching., Many times people go off shaking their heads, shaking
their fists, and saying this just absolutely won't work. But,
it will werk. It is a matter of communication and a matter of
understanding. Study after study, I have found that bringing
the adversary groups onboard initially is much easier than when
they throw stones from the periphery. It is better to be a part
of the study; to have an input to the study than it is to sit
back and throw stones at a study when you have been a part of

it is much more diffiecult., While it is much more soul searching
at the beginning of the study to have adversary groups involved
on a long-term basis it is really more productive.

In developing a comprehensive plan we first complete a
noise model. In the State of Ilorida, because of it being tied
to the comprehensive planning process (which is projected out
to twenty years) we also try to project ocur plan for twenty years.
The master plan is, of course, also projected to twenty years.

We all know that anything beyond 3 to 5 years is a WAG. But,
what we try to do is use the best data that we have from a master
plan, from airlines or from tower statistiecs, anything that we've
got to come up with valid raw data in modeling our computer pro-
gram. We developed the noise contours out to 65 Ldn because,
quite frankly, we haven't fallen into the problem apparently that
most states throughout the country have fallen into, in that
anything beyond 65 Ldn people really haven't complained about.
One point in this effort, and this actually happened in my home
town, where during the tourist season they have had an influx of
business jets. We have a radio station there that has a talk show
in the afternocn. It just so happened that one afternoon I was
listening to this talk show and the night before the local news-
paper had a large article about airport neise and how these




business jets were increasing the airport noise., A lady called
on the phone, very irate, and said, "I've lived here for over
terrible., It's got to stop." She said, "I've lived here for over
50 years and I just can't stand it." The radio announcer asked
her, "How long has this been bothering you?" "How long has it
been going on?" She answered "Well, it's been bothering me ever
since I read about it in the newspaper last night." This actually
happened. 8o, it is a perception. Whether you have an interna-
tional airpert where people are living in the 80 dBA or Ldn noise
contours, and we do have some of those in Florida, or whether
you have a general aviation airport where people are living in
the 60 Ldn; if they perceive this noise as a detriment to their
well-being; then they've got a valid issue. How valid and how
rational you can deal with this is really a subject and part of
this study. It is something that through an educaticnal process
normally you are able to deal with and, believe me, the only way
you can deal with it is with honesty. Honesty is the key to the
whole thing because if you are not honest, in a lot of cases, it
will come back to haunt you, You have got to be honest with the
people and tell them the facts rather than what they would like
to hear. This is why at each of the meetings I go to I bring at
least three extra pairs of ballet shoes and I keep moving because
it isn't always the easiest thing to do but in the long run it is
the best,

We also look at the airport operational proceduraes; the
runup areas, the taxi procedures, preferential runways, arrival
procedures from a VFR standpoint, departure procedures, both
cloged traffic in a training situation, or departure procedures,
(VFR) , (IFR); we look at all procedures. We try to come up with
a method that will not only minimize the noise but will be as
efficient as absolutely possible as far as operating procedures.
It has got to be safe, it has got to minimize the noise impact,
and again, this is something that is soul seaching. This 1s why
you have the people representing air carriers or representing
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general aviation; the people that operate the airplanes, and the
technical people that can sit down and evaluate what the prcce-
dures are, what they could be changed to, to minimize this noise
impacts and in most cases even in general aviation airports we
have been able to very graciously bring the FAA in and come up
with informal operating procedures., They have been very good
about working with us in coming up with informal agreements
even in a case of actually changing a departure route and pro-
cedures bhoth at the local FAA level and at the regional level.
By working and coordinating these efforts, we have been able to
achieve reduced noise levels. On the other side of the coin,

we look at the compatible land uses and we find out what are
compatible with the airport and what are not., I won't get

into it at great detail, but those areas that are found to be
incompatible we set up a mechanism in cur enabling ordinances

to allow the owners of the property to develop their property.
We give them options to develop. For each option there are
certain restrictive criteria that they must adhere to, We

feel, and the property owners so far have felt that this would
not come into any adverse incondemnation procedures and that
there is enough latitude to develop their property to its
highest and best use. Again, we've done this in a manner to

say that if you want to develop your property in a specific

way then you must adhere to these certain restrictions that are
put on the property. For example, if they want to develop it
residential, they must adhere to the HUD criteria under 24 CFR
51 and they must reduce the noise, they must give disclosure
statements and in some cases they have even been willing to
grant avigation easements. As we all know, navigation easements
normally don't come cheap but we have been able to work with

the people and have very successfully received restrictive
covenants. in the deed to assure that, from an airport standpoint,
they are protected and by putting sound level reduction methods
in the construction of houses and through disclosure statements,
give a measure of protection to the people that would be pur-




chasing the houses., We lock at both sides of the coin again

and try to protect the entire community, not just one segment

of it. Then, finally, in developing enabling ordinances once

this plan is done we have to have something to implement it and
we have used this ordinance. I won't go into the first part

since it does deal strictly with tall structures, but in the
second part we identified the noise zones and we do this

through a legal description. As we all know, noise zones differ
as do temperature, atmosphere, etc., If you just use the raw data
that is developed on a computer it would be difficult to sub-
stantiate it in litigation, What we do is to use a legal descrip-
tion. 1In cases of undeveloped property we may go down a quarter
section, through developed property we may go down through streets,
even down through lots, to ensure that there is no remnant par-
cels, to ensure that no subdivisions have different restrictions
on zoning. Actually, the legal description approximates the

noise boundaries as close as possible but it does meander. In
mogt, if not all cases, it is more restrictive than the noise
boundaries but we try to adhere to those predictions as close

as we can.

Let us say for example 1f you want to develop residential
areas in the 65 Ldn, as leng as they are not in an accident
potential area you may de 8¢ as long as you put in noise reduc-
tion construction techniques that will give you a sound level
reduction, some cases 25 dB, some cases 30 4B, and some cases
35 dB. We differentiate these by saying that to develop there
needs to be a site specific analysis and during that site specific
analysis we then say, because your house is located closer to the
center line of the runway even though it is in the 65 Ldn area
you will have to take certain specific measures., If it is in
the periphery you will have to take certain other measures, This
is all stipulated in enabling ordinances so it is very definitive
in trying to take all these subjective rationale out of this
decision-making process,
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The sound level requirements are also in the ordinance and
we have again, through a committee, based on architects, building
people, and specific materials, have come up with a set of criteria,
for the State of Florida, that will actually reduce the inside
noise level 25, 30, and 35 dB by using these certain type of con-
struction techniques. This again is in the ordinance, and since
a lot of the building inspectors that will have to enforce the
ordinance really are not cognizant of all the acoustical criteria
can look and say, if you use l/4 inch stripping, if you put in
double pane windows, it will do certain things and if they meet
this criteria then thats fine. They have, in all practical pur-
poses, adhered to the ordinance and will reduce the inside noise
levels, 1If an architect comes in and decides that he does not
want to conform to this, then there is a provision in the ordi-
nance for an acoustical consultant to certify that his design
will meet the criteria of the ordinance. This is also fine as
long as we can give some protection to the person that is buying
the house and the fact that he is aware of it., In the disclosure
statement or notification of potential noise impact, we go aleng
basically with the criterion of P.L. 96-193 but we expand on it.
I don't really feel that just publishing a map in a newspaper
for three times is really going to meet the needs of the general
public even though it might meet the intent of the law. For
example, if somebody wants to buy a house a year from the time
that the last newspaper was published, they may not be knowledg-
able of this. 8o, what we do is to have the maps that are
published in the newspaper available to the realtors, available
to city and county planning agencies, and because we have a Truth
In Sales law in the State of Florida that the real estate people
particularly come under, we encourage the real estate people to
divulge to the perspective buyer that they are in a noise impacted
area. Now, again, the real estate and community have gone along
with this., They have been receptive to it, though they were not
overjoyed. We initially took the position that we wanted a dis-
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closure statement signed by a perspective buyer but that went over
like a lead balloon because they felt that this created a stigma
on the potential property. 8o through negotiations we agreed that
given a noise impact map showing where in the noise impact area
their house or potential property was located would suffice.

I'éd like to go thru what we did at Pensacola Airport,
Pensacola, for those of you who do not know, is a regicnal air-
port even though there are a few air carriers operations. It is
basically a general aviation airport. Gulf of Mexico South, the
Naval Air Station at Pensacola which has very heavy military
flying is just at the Southwest of the airport. The airport it-
self is oriented -- runway 16/32 is a 7,000 foot runway, and
7/25 is a 6,000 foot runway for cross wind. In looking at this,
we decided that for departure traffic, we would give them two
options, to climb straight out or if they were going to turn not
to make their first turn until they got over this abandoned air-
field at the navy strip which is about 2 miles out., This area
is mostly commercial with houses in this area, but commercial
strip through here, At a two mile point over this they would
turn out over Escambia Bay. Departing on runway 16, likewise,
they would come out to the marker and make a turn out over the
water. Departures on runway 25 would be restricted to only light
general aviation aircraft and only on those times that the wind
would prohibit use on any other runway. Departures on runway 7
would be obviously out over the water either to the North or the
South, whichever they desire for a flight track, Basically, what
we came up with for departure procedures, and we did coordinate
this with the FAA and came up with an informal acgreement which
changed gquite a little hit from what had been ordinarily done
I think, as you will see, it has enhanced it. The projected noise
contours for the airport using runway 16/32 as a primary runway
you can see the 75 Ldn noise contour in red substantially off
the airport. The 70 Ldn contour is depicted in yellow and 65
Ldn is depicted in blue. We are talking now about 4 to 5 miles



out to the North so you can see it is substantial. This again
is depiecting it as it will be using the traffic allocation 16/32
as the primary runway. As a result of the study we felt that to
minimize noise impacts we would get aircraft out over the water
as fast as possible so we designated runway 7 as a preferential
departure runway. It had already been indicated in the master
plan that that would be extended to a total of 7,000 feet and
would not only accommodate all of your general aviation air-
craft but would certainly accommodate your air carriers, even
your wide body; this was already approved in the master plan.

We capitalized on this and said let's designate this as the pre-
ferential runway and you can see how dramatically 1t brought

the noise contour in. It did expand it out over this area and,
as a side light to this, what happened when we went through the
whole planning process and as I mentioned earlier, we brought
all of the adversary groups that were known to us in to the
planning process early. What happened when we went to public
hearings with this new concept, all of the people living in this
area needless to say were upset. It just so happened that all
of these houses, §$250,000-$300,000 houses in the most affluent
area of the whole city, were affected as you can see by the
expansion of the noise contour. It was shelved. It was abso-
lutely shelved. We almost got tarred and feathered at the public
hearing. What we did was to go back into our meetings. We went
back to the community and we held two public information meetings,
400 to 500 people showed each night and each meeting tock four
hours and a lot of grey hair. We later went through the whole
planning process with these people and we were very candid and
very honest with them and we tried the best we could to accurately
answer their questions and address their concerns. As a result
of this, there was some minor changes in proposed land use 2zoning
that they recommended but bhasically after two informational
meetings they understood what we are trying to do. We went back
to public hearing and the same people that had run us up out of
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the city council chambers came in with a petition with some 283
sighatures supporting our planning effort. This happened only
through an educational process and believe me these were people
who were doctors, lawyers, community and civic leaders. We
showed them how by changing this around we would get the air-
planes out over the water and this would reduce the impact on

the communities (reducing the impact on well over 700 residents).
If I recall correctly, these houses were substantially better
insulated and better constructed and for the single event noise
level of 4 to 6 seconds they would be really impacted in that

it was improving the entire community. By doing this, I'll he
honest they didn't like it but they understood it and they agreed
with it and accepted it. It has become an approved plan. It

is no easy task hut once people understand it, assuming they

are rational, you have a good plan and they will buy it. We
realistically wanted to deal with these people. They had a
problem. The whole city had a problem with inverse condemna~
tion. As a result of this study, we did go back and agree to
purchase this land, substantial acreage, and decided since it

wags so much meney for the city, how can we minimize the impact
and still benefit the community with out just leaving it dormat.
The city is in the process of negotiating to sell their golf
course and relocating it in this area. This will not only be
compatible with the airport but will also benefit the surrounding
neighborhood. So, through this process we were able to use

the land in this case in the highest and best use and were able
to open up some other property for residential development. Even
if you want to call this tranafer of development rights, still
all in all we've been able to use it. The red area (an estab-
lished shopping center} we felt that because of this highway and
as a buffer between airport they would use it as an office park
and, to be pleasing to the community, it would buffer this resi-
dential, it would be acoustically designed so it would meet the
noise continuation standards and still provide benefit to the
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community, stay on the tax rolls and all of those things that
really should be done, The areas in here, by necessity, we had
to rezone those as light industry and the city is working now on
trying to get some companies to come in and also be compatible
with the airport. They know the noise is there and would not
interfere with their operation yet be agreeable to the surrounding
community. This area in here, besides being guite a bit of marsh
land, to keep from rezoning it to try and develop or fill in
residential units, you must give disclosure statements and must
attenuate your noise adequately to insure reasonable comfort to
the people that buy the houses and who will live there., In order
to do this we have come up with a plan that has worked and been
approved. An enabling ordinance is going through the public
hearing process and having the public totally supporting it there
has been no dissent across the board. It is very interesting
because about 6 or 7 years ago the word zoning was a nasty six
letter word in this country. People have been thrown out of
office for even mentioning the word but now through understanding,
through some realistic planning, they have been able to accept
it, approve it, and I think it is going to benefit the entire
community, not just the airports.
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I. ABSTRACT

The Transportation Planning Divisjion of the Arizona
Department of Transportation is pursuing an airport land use
compatibility program which emphasizes public education, tech-
nical assistance to airport operators, review of local land use
decisions and coordination of aviation planning projects with
other planning programs. During the last three yvears, the
Division has attempted to lessen airport noise impacts and to
encourage local governments to consider airport land use com-
patibility in their local airport and land use planning deci-
sions,

The Division's airport land use compatibility work
program is intended to implement the State's goal of trying to
achieve compatibility between Arizona airports and adjacent
land uses. This goal is supported by several objectives; all
contained in the Arizona State Airport System Plan. In order
to realize these goals and objectives, the Arizona DOT has used
both Federal and State resources to fund Adrzona's airport land
use compatibility work program. This paper will document the
completed projects as well as planned elements being considered
by the Arizona DOT.

II. BACKGROUND

Airport noise has become a major issue in airport
planning. In recent years, considerable public attention has
been directed to the problems that airports have experienced
in living with thelr neighbors. The positive far-reaching
benefits of aviation are sometimes diminished by less favorable
airport noise side effects which may occur as a result of in-
creased aircraft activity in or around existing airport facili-

ties. In addition, public concern over potential noise impacts
has made the selection of new airport sites increasingly diffi-
cult.




In 196%, the U.S. Congress recognized the serious
nature of this problem and established noise standards for the
certification of new aircraft (FAR, Part 36). Numerous
Federal actions to abate airport noise followed. The Federal
Aviation Administration and the U,5. DOT, in 1976, issued a
joint policy statement which encouraged airport sponsors to
develop comprehensive noise control plans for their facilities,
Later, the FAA prepared airport land use compatibility guide-
lines to assist airport sponsors in achieving compatibility
between their airport and its environs., The FAA also recommends
that a State Airport System Plan (SASP} should incorporate
concerns over existing or potential environmental related
problems (hcise is currently the most significant}. Even though
the airport sponsor, according to the FAA, has the prime re-
sponsibility to address airport noise problems, the State
should not fail to address airport noise issues in its SASP.

The first Arizona State Airport System Plan, pre-
pared in 1973, expressed a State concern about airport noise
problems. However, the plan only conaidered airport noise
after the development of the recommended system, By 1877, the
Arizona DOT recognized that this plan had become obsolete. The
State's population and aviation activity changed dramatically,
yet the Arizona DOT hadn't developed a continuous airport plan-
ning process which could react to these changes., Consequently,
the Arizona DOT sought financial assistance from the Federal
Aviation Administration to prepare an updated State Airport
System Plan. Consistent with earlier State transportation
planning programs, the Arizona DOT proposed to utilize its own
staff to prepare this system plan. This decision helped to
shape the content of the Department's airport land use compati-
bility planning program.

Several other key decisions also helped to support
a State concern over airport noise problems. The Arizona DOT



recognized, in the early stages of itr airport system planning
praogram, that the achievement of compatibility between Arizona's
airports and adjacent land uses is a goal that can help to
define the overall direction for the State to pursue in support
of aviation and the environment in which it operates. This
realization represents a very fundamental change in attitude

by a State transportation planning agency.

This change in State aviation planning philosophy
permitted the Arizona DOT to undértake a major effort to imple-
ment a state airport land use compatibility program. Arizona's
commitment to lessening airport noise impacts includes not only
goals and objectives in its State Airport System Plan. Speci-
fic implementation activities were explicitly formulated and
formally incorporated into the State's continuous airport system
planning process. Finally, the Arizona DOT has also, after the
expiration of FAR-airport planning funds, utilized State monies
to fund in-house projects, as well as local airport planning
projects that included airport land use compatibility concerns.

III. STATE AIRPORT LAND USE COMPATIBILITY PROGRAM
A, State Ajrport System Planning Program

The Arizona DOT believes that its State Airport
System Plan is not only intended to provide a plan
for the development of an airport system. The plan
should also identify and recommend ways to mitigate
potential negative impacts. Nolse is currently the
most negative airport impact. Excessive nolse can
lower the quality of living environments and may
cause people to file lawsuits against airports,
Finally, the development of noise sensitive uses
around an airport may also create problems for the
future expansion of the airport. 1In effect, the
State's system of airports must be able to satisfy
current and future aviation demand while providing
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the maximum amount of freedom from noise impacts for
the people who live, work, or own property near
these airports. The Arizona DOT's goal to achieve
airport land use compatibility not only indicates
the Department's concern over the social impacts
caused by noise, but it also points out the Depart-
ment's concern with protecting its financial invest-
ment in the State system airports. Reductions in
airport capacity or premature closure of an airport
is a waste of a valuable public investment. In
addition, this goal shows that the Department is
also interested in assisting local airport operators
in meeting Federal requirements and in implementing
airport land use compatibility plans.

In order to achieve this goal, the Division,
with the advice and assistance of both technical and
advisory committees, developed the following ob-~
jectives.

- Assist airport operators in ensuring com-
patible land uses on State and Federal
lands surrounding airport sites.

- Support the development of airports at
sites where adjacent land has been reserved
for uses compatible to aviation.

- Develop aviation facilities and services
at locations where noise and other environ-
mental impacts are minimal.

- Develop aviation dependent industry adja-
cent to airports.

- Establish methods to eliminate existing
and prevent future encroachment of incom-
patible land uses adjacent to airports.
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These objectives further define the direction
of the Arizona DOT's airport land use compatibility
program. At the same time, the goals and objectives
point out specific issues that the SASP needs to

resplve,

Finally, the SASP proposed alternative policies
which the State could undertake to improve land use
compatibility throughout the airport system. The
proposed policies include the following:

1. Place conditions on State grants in aid to
alrports with severe noise problems to
ensure efforts to eliminate the problem,
It will be the responsibility of the grant
applicant to demonstrate the extent of any
noise problem and to suggest methods by
which this noise problem can be eliminated.

2. Place emphasis in the five-year Airport
hevelopment Program on land acquisition
to promote airport-land use compatibility.

3. Investigate and support methoeds to obtain
airport land use compatibility. Speci-
fically, ADOT will seek and support land
use contreols necessary for counties, muni-
cipalities and/or airports to achieve
airport-land use compatibility.

4. Provide technical assistance to airport
operators to promote airport-land use
compatibility to the extent that resources
permit. Specifically, ADOT will provide
assistance to airport operators in ensur-
ing land use on State and Federal land
surrounding airport sites.
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5. Encourage monitoring of heavily used air-
ports to identify potential noise problems.

6. Encourage adequate clear zones, and the
elimination of obstructions at all Primary
System Airports.

7. Encourage an airport-land use compatibility
element in all Master Plans.

These airport land use compatibility goals,
objectives and policies c¢an be translated into
specific plans and projects. In effect, the Arizona
DOT established a "systems analysis" approach to the
airport noise problem. The process which the Arizona
DOT developed for preparing its Airport System Plan
permitted the staff to incorporate land use compati-
bility and airport noise concerns at repeated inter-
vals rather than at the conclusion of the plan. This
analysis took place at the following intervals: 1.
state profile; 2. goals and objectives; 3. avia-
tion policies; and 4. alternative evaluation. The
complete Arizona airport system planning process is
shown in Figure 1,

The Arizona State Ajirport System Plan, which
was completed in July 1978, illustrates how a
state can use Federal assistance to establish a new
planning expertise. The Arizonpa DOT used Federal
dellars to support the rather expensive "start-up
costs" necessary to enable the State to do aviation
system planning as well as airport land use compati-
bility planning.
B. Continuous Airport System Planning Process

In 1978, Arizona completed its Second State
Airport System Plan. As stated earlier, the original
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FIGURE 1

STNIE ATRPORT SYSTFMS PLANNING PROCESS

@

IS

TREHNA, PATTRRNHA,
& FORNECARTS

INTROMNTION

O,

®

STATE
PANELLT

HOALS &

ot ONIECTIVES

.

—

®

HTATH
LU Ny
SYRTER

FACILITY
REQUIACHENTS
t RFEVENUE

FAOIECTIONS
ALTENUATIVES + -,
TOCNTIFICATION & B s RECOMUENDED PLAN
CVALUATION

AVIATINI
roLicIes

+

RETTHNTATICN NN
ORI Pl
LALE & 0]

SR R, |




SASP had become obsolete. This obsolescence was no
doubt hastened by the absence of a continuous plan-
ning process to sustain ite currency. At the same
time, the Department failed to implement any of its
airport land use compatibility policies. Upon com-
pletion of the second SASP, planning efforts shifted
to implementation and maintenance of this plan. This
included a major effort devoted to improving air-
port land use compatibility.

The Arizona Continuous Airport System Planning
Process (CASSP) is graphically shown below,

SASP

] I

Action

Implenentation Maintentnce Plan Update

4
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Specizl Studies
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Direct Action
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The Department considered for implementation
numerous projects which included activities in the
following areas:

1, Strengthening municipal and county plan-
ning and zoning powers,

2. Changes in Arizona DOT's preograms and
procedures, and

3. Intergovernmental coordination.

Airport land use compatibility projects can be easily
incorporated in the Department's continucus planning
program as part of one of the following program acti-
vities: 1, Surveillance; 2., Special Study; 3.
Coordination and Service; and 4. Direct Action.

Special studies, direct action and coordination
and service projects represent implementation mea~
sures, while surveillance projects will help to keep
the SASP current.

- Fiscal Year 1979 -

buring the first year of the Arizona CASPP,

Arizona completed several major compatibility pro-
jects. The Department funded a special study to re-
search ailrport noise which also included alternative
methods for resolving alrport noilse impacts. The
results of this analysis is summarized in a public
information brochure entitled, Planning and Airport
Noise Impacts. The Arizona DOT wanted to increase

the public awareness of airport noise, as well as to
encourage airport sponsors, local government officials,
and planners to try to prevent or correct airpeort land
use conflicts. Thus, the Department distributed this
report to all of Arizona's airport managers, planning
directors, and local governments.
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Another special study, which the Arizona DOT
completed, identified potential airport obstructions.
This report also suggested corrective measures to
mitigate these problems.

The Arizona DOT started an airpeort land use com-
patibility surveillance program which included state
review of local airport master plans. This review
included the evaluation of airport noise analysis,
land use information, obstructions, as well as the
plan's overall consistency with the Arizona SaSP's
goals, objectives and policies. The Arizona DOT
reviewed approximately five local airport master
plans, one airport environmental assessment report
and one local zoning case.

The Department also began to consider airport
noise impacts in its review of all Federally assis-
ted programs and projects (OMB Circular No. A-95-
State Clearinghouse Reviews), This program rep-
resents an expanded coordination activity for the
Arizona DOT,

The last airpert land use compatibility pro-
ject, completed in fiscal year 1979, involved the
direct acticen by the Arizona DOT to adjust the pro-
cess through the Department selected airport pro-
jects for State financial assistance. The Department
incorporated SASP goals, including land use compati-
bility, into the priority programming process.

- Fiscal Year 1980 -

The Arizona DOT continued its airport land use
compatibility program. In fact, the Department de-
voted a major effort to improving airport land use
compatibility., The Department's surveillance




activity increased significantly because of the large
number of new airport master plans and master plan
updates. The Arizona DOT committed more staff time
to the completion of A-95 reviews and to the review
of land development activities near several airports.

In 1980, the Department reviewed about eight lo-
cal airport master plans and several ajirport environ-
mental assessment reports for consistency with the
Arizona SASP, including airport noise analysis. 1In
addition, each Departmental review involved more
staff time and more detailed analysis than that per-
formed in the previous year. The Transportation Plan-
ning Division coordinated this review function with
the Aeronautics Division. Final comments completed
by the Aercnautics Division were submitted to each
local airport sponsor. The Department also submitted
comments and suggestions to the City of Phoenix
regarding their alternative plans for Sky Harbor Air~
port (Arizona's largest air carrier airport).

The Arizona DOT also increased the level of its
coordination and service activities. First, the
Department completely revised its procedures for
preparing OMB CRrcular No, A-95 Clearinghouse re~
views. Consequently, the Arizona DOT reviewed all
airport projects, as well as all development projects
within 2 miles of any state system airport. This
review included an analysis of both airport noise
and obstructions. The exact number of A-95 reviews
which the Department submitted formal comments
for B projects. These comments were directed at
projects which could be subject to high levels of



airport noise. Secondly, the Department helped in
the preparation of several major development plans.
Fer example, the Arizona DOT actively participated in
the Kino Redevelopment Area Plan. This area is
located adjacent to the Tucson International Airport.
The Transportation Planning DPivision analyzed po-
tential noise impacts for a major community reloca-
tion project, as well as for the Maricopa Association
of Governments Regional Airport System Plan,

Finally, the Arizona DOT actively participated in the
Tucson International Airport's Airport Noise Control
Land Use Compatibility study (ANCLUC). The Trans-
portation Planning Division committed staff time to
send a representative to that study's policy steering
committee.

During fiscal year 1980, the Arizona DOT utili-
zed federal funds to support many of these airpeort
land use compatibility projects. However, the De-
partment currently uses State resources to continue
the work program because the U,S5. Congress has not
authorized expenditures from the FAA's Airport De-
velopment Assigtance Program. Consequently, the
Arizona DOT has continued to fund its surveillance
and coordinative activities. This includes airport
magter plan and environmental assessment report re-
views, A~95 review coordination, and continued re-
presentation on the policy steering committee for
the Tucson ANCLUC.

c. Current Activities

significantly, the current lack of federal aasis-
tance has not prevented the Arizona DOT from con-
tinuing to undertake direct departmental activities
as well as to fund additional local implementation
activities.
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First, the Arizona DOT has assisted the Arizona
Department of Economic Planning and Development to
prepare a comprehensive plan for the City of Showlow.
This plan contains an airport element which includes
an analysis of noise impacts.

The Department is currently providing funds for
Cochise County to prepare a County Airport System
Plan., This plan will include the preparation of air-
port noise contours and an analysis of noise impacts.

The Department is also providing funds for the
Southeastern Arizona Governments Association to
provide a regional airport land use compatibility
study for the general aviation airports in 4 coun-
ties, The Arizona DOT is ceoordinating this study
with the Cochise County airport system study.

The Aeronautics Division is funding a study to
analyze the need for additional airport sites for
general aviation activity in Arizona. It is the
Department's policy to encourage new airports to
locate in areas where adjacent lands will he compat-
ible with present and future airport operations,
Congegquently, the Transportation Planning Division
will assist the airport site selection committee
in assessing future noise impact areas, and help the
committee to prepare land use compatibility guide-
lines.

Finally, the Arizona DOT is funding a project
which is intended to assist airport operators in
ensuring compatible land uses on State lands surroun-
ding airport sites. The Arizona DOT will develop
and attempt to implement, with the Arizona State
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Land Department, land use guidelines to promote air-
port-land use compatibility.

D. Future Projects

The Arizona DOT plans to evaluate additional
implementation projects when either federal ox state
funds become available. The Department recognizes
that other State actions will also help to achieve
airport land use compatibility., The Arizona DOT
is considering the following projects:

1. Amending the Arizona Revised Statutes to
define significant levels of noise as an
airport hazard (Ldn 65+) so that political
subdivisions can prepare alrport zoning
ordinances for noise as well as obstruc-
tions.

2, Amending the Urban Environment Management
Act (municipal planning enabling legisla-
tion) to include airport noise as an ex-
plicit purpose for municipalities preparing
comprehensive plans and adopting zoning
ordinances.

In addition, the general plan for cities over 50,000
population with a primary system airport should in-
clude a land use compatibility element as part of the
transportation elements.

3. Determine whether countiles wish to strengthen
their planning enabling legislation to
achieve same powers that would be provided
to cities by the above mentioned amend-
ments, If response is affirmative, then
ADOT will assist in developing such legis-
lation,
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4. Develop and attempt to implement, with the
Bureau of Land Management and the United
States Forest Service, land use guidelines
to promote airport land use compatibility.

5. Provide technical assistance to local
governments to promote airport, land use
compatibility.

Iv. CONCLUSION

This paper has examined the Arizona DOT's airport
land use compatibility work program. In preparing the second
Arizona State Airport System Plan, the Arizona DOT recognized
that airport noise and land use compatibility conflicts could be
the most significant environmental issue confronting Arizona's
state airport system. Currently, negative airport noise impacts
are concentrated primarily in the State's metropolitan areas;
however, the expected growth in both population and aviation
activity is likely to create more problems unless positive
actions are taken to prevent or lessen adverse noise impacts.

The Arizona DOT responded to this situation first by
identifying a simple goal; trying to achieve compatibility between
Arizona's airports and adjacent land uses. The Department also
supported this goal with objectives and policies which were
action oriented. 1In other words, the Arizona State Airport
System Plan viewed state aviation planning as a means to deal
with the problems, needs and opportunities of the statewide
airport system. The most important part of that planning pro-
cess is the Department's commitment to direct implementation
activities. By integrating noise and land use concerns into
the aviation planning process, and coordinating these efforts
with local governments, interest groups, and the public, the
Arizona DOT has established the basis for better decision
making.
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Finally, the Department's land use compatibility
work program represents, in the Department's judgement, the
judicious use of federal aviation planning funds, The Arizona
DOT, in preparing its updated SASP, used federal funds to
establish its expertise in the field of airport noise. TFederal
funds allowed Arizona DOT to prepare its own system plan and
to fund what could be considered the "start-up" costs for its
land use compatibility program. Subsequently, federal funds
alsgso enabled the Department to begin implementation of that
program. The Arizona DOT used federal funds to prepare its
public information brochure. The tremendous response which the
Department received because of this brochure helped to convince
numerous officials of the need for a continued state commitment
to airport land use compatibility planning. Subsequently, the
Arizona DOT began to support this program with state aviation
planning funds. 1In effect, federal airport development assis-
tance program funds, when used as "seed money" for state airport
noise abatement planning, enabled the Arizona DOT to begin to
make a well-planned comprehensive response to the State's air-
port noise problems.
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WHEN DOES PROTECTIVE ZONING
BECOME A "TAKING"?

It is peculiar characteristic of lawyers that they
have the perhaps dubious ability to see the same issues through
different lenses and thus, differently in virtually the same
glimpse., Issues that seem terribly clear one minue, can be
frustratingly opaque the next. Indeed, to some, lawyers may

‘geem rather cavalierly to ignore important internal contra-

dictions.

In the most recent "taking" case, for example, Justice
Brennan wrote just last March that "the determination of a
ttaking' 1s 'a question of degree ~~ and therefore, cannot be
disposed of by general propesitions.'" It calls instead, he
wrote, "'as much for the exercise of judgment as for the appli-
cation of logic,' and has bheen called 'the most haunting juris-
prudential problem in the field of contemporary land use law..,
the lawyer's egquivalent of the physicist's hunt for the gquark.'"
San Diego Gas and Electric Company v. City of San Diego, 101 §.
Ct. 1287, 1302 (1981} (Brennan dissenting). Yet only 6 pages
later in his dissenting opinion, Justice Brennan suggests that
this area of the law is not only capable of being known and
undersatood by not only judges and lawyers, but also is capable




of being mastered and used by municipal officials. "After all",
he writes, "a policeman must know the Constitution, then why
not a planner?" Id. at 1308.

With that encouragement about the simplicity of
“taking" concepts or the sanguine confidence in the abilities
of lawyers, planners and others to understand and make senss
of a constantly changing kaleidoscope of frequently inconsis-
tent decisions, let us make the attempt to try to master the
legal "quarks" of airport zoning and taking concepts.

I. INTRODUCTION AND BACKGROUND

But first some guick background. Zoning is the pro-
cess by which states and their political subdivisions (such as
cities, counties, and special governmental entities] regulate
the uses of land within their jurisdiection. %oning also in-
cludes the regulation of specific features of such uses, such
as how tall buildings may be constructed or how far back from
lot lines they must be positioned. "Airport zoning" or “pro-
tective zoning for airports” refers to a sub-category of zoning
regulations which have four basic purposes: first, restricting
heights of buildings, trees and other structures in the vicinity
of airports and runways to assure adequate visibility and ob-
struction~free landing and take-off areas, second, restricting
non-structural uses which would cause atmospheric impurities,
like dust and smoke that might interfere with visibility, and
restricting uses which would cause electronic interference
with aircraft communications. These first two types of re-
strictions have been called "vertical zoning" in recognition of
their focus upon hazards that exist above the ground. The
third and fourth types of airport zoning regulatione have been
called "horizontal zoning"; they restrict the uses of land
in the vicinity of airports ~- generally to commercial or
industrial useg to minimize the potential loss of life in the
event of an aircraft crash -- the fourth type.



Zoning concepts have been prevalent in this country
since the beginning of this century and reasonable non-arbit-
rary zoning regulaticons have been widely upheld as valid exer-
cises of the police powers of states and municipalities going
back to the leading case of Village of Euclid v. Ambler Realty
Company, 272 U.5. 365, 47 S8.Ct. 114 (1926}, decided by the
Supreme Court in 1926. Under our federal system, the states
became heirs as it were, to the legislative powers of the
British Parliament, the three principal powers of the sovereign:
eminent domain, taxation and the brocad powers of police. The
police power includes the power to legislate and enforce re-
gulations over such matters as public safety, health, morality,
peace and quiet and law and order. Berman v. Parker, 348 U.S5.

26, 32 (1854).

Our Constitution, which places limits on the exercise
of these powers includes in the Fifth Amendment the provision
that "private property [shall not] be taken for public use,
without just compensation." This prohibition has been made
applicable to the states by the Fourteenth Amendment, although
many states have similar provisions in their own state con-
stitutions, The classic example, of course, of the exercise
of the eminent domain power is the taking of land for a highway
or a public park or building. When a state or municipality
acguires property under this power in the usual way, by for-
mally acquiring title to the fee interest to it, there is no
question that just compensation is dus. And the amount of
such compensation is fixed either by agreement or by a judicial
condemnation proceeding brought for this purpose by the ac~
qguiring governmental body. It has long been recognized, how-
ever, that the government may acquire the right to public use
of the property, even without taking title to it, through the
exercise of its police powers, [such as by regulation which
imposes such severe restrictions on private ownership that the
property loses all value for its original owner) er through the




exercise of its proprietary or "enterprise" functions {such as

by owning and operating a municipal water company or an airport}.
When such “takings" occur, there is held to arise a cause of
action for "inverse condemnation”, that is, a claim brought by

a landowner against the governmental entity for "just compen-
sation" within the context of a typical judicial proceeding.

II. THEORIES AND TESTS USED IN TAKING CASES GENERALLY

Before procedding to discuss "taking" cases in the
airport zoning area, it will be helpful to discuss the theories
and tests which have traditionally been used by courts in
general "taking" cases.

The standard approach in such cases is that there is
no consistent test and "no set formula" to determine where re-
gulation ends and taking bhegins. Goldblatt v. Town of Hemp~
stead, 396 U.S. 590, 594 (1962)., Whether a regulatory enact-
ment will be held to constitute a taking depends on the facts
and circumstances of the given situation and calls for a care-
ful weighing of whether the enactment "goes too far" or is
"so onerous” as to require, in fairness, compensation.

However, commentators have identified four approaches
or general theories which have been developed and applied over
the years to determine when a taking has occurred. The first
and probably most obvious theory is termed the "physical in-
vasion" approach. It holds that where public agents assume
actual legal control over private property -- for example, by
compelling transfer of title from the former owner to the
government -- a classic case of a taking has occurred. This
theory has also been expanded to cover such cases as where a
complaining party's property has been flooded pursuant to a
state law providing for the construction of flood control
dams. Pumpelly v. Green Bay Company, B0 U.S. (13 wall.,) 166
{1871) . As the Court explained in that case, it would be a
"very curious and unsatisfactory" result if the government




could totally destroy a property's value by causing it to be
occupied for the public's benefit without making any compensa-
tion. Id. at 177,

However, this theory is not adeguate to account for
the majority of taking cases, which deal with governmental
regulation, where there is no "physical invasion" of the pro-
perty.

Thus, a second theory has bheen developed to assess re-
gulatory "takings", termed the "nuisance abatement" theory.
This approach would suggest that where private property is
used in a manner that harms the general public, compensation
is not required when the public reacts to protect itself from
the nuisance-like use., This theory has been widely used by
courts to sustain a great variety of regulations, such as for
example, the uncompensated destriction of diseased trees,
animals and crops, and the upholding of fire regulaticons, food
and drug laws, and occupational safety standards. See Philip
Soper, "The Constitutional Framework of Environmental Law,"
Federal Environmental Law 54 (1974).

However, this theory has become increasingly unsatis-
factory in modern times because it seems to suggest that the
private property owner is somehow "at fault" for allowing the
nuisance and thus should be "punished" by the virtual confis=-
cation of his property. To the contrary, much of today's re-~
gulation concerns activities that cannot be considered per se
nuisances, since "a nuisance may be merely a right thing in
the wrong place.” Village of Euclid v. Ambler Realty Company,
272 U.,S5. 365, 388 (1926}.

An example of this theory in operation involved a city
ordinance prohibiting the use of a brick kiln in a residential
neighborhood. Because of the ordinance, the complainant's
brick manufacturing operation was drastically reduced in value,
yet no compensation was held to be due because the smoke and



fumes from the operation fit into classic nuisance categories,
even though the residential use grew up after the manufacturing
operation was in place. Hadacheck v. Sebastian, 239 U.S5. 394
(1915).

To cope with the seeming unfairness of penalizing an
unfortunate owner of property who later becomes subject to
severe regulation, courts have devised two further approaches,
the "balancing" theory and the "diminuition in value" theory.
Under the balancing theory a court is called upon to balance
the extent of the government's intrusion as measured by the
economic or physical loss to the property owners and the extent
of the public benefit to be derived from the government action.
But this test, while it allows for a certain flexibility,
ultimately comes down to offering no standards at all as to
how the balance should be struck., Furthermore, it does not
seem fair to assess whether compensation should he due to an
individual property owner because of a legislative enactment on
the basis of the extent of public benefit to be derived from it.
Presumably the greater the public benefit the more willing
should be the public to pay for its henefits and the more
likely should be the conclusion that a taking has occurred.

Yet the balancing test as applied would seem to call for the
opposite result; the more heneficial the enactment the less
likely will the government be “penalized" by having to make
compensation,

Because cf the needs for flexibility and yet for some
objective criteria, the most frequently followed approach of
courts in these cases has been the "diminuition of value"
theory, which focuses, first, on whether the requlation merves
a valid public purpose or advances a legitimate governmental
interest and, second, on whather, and the extent to which, the
regqulation may have destroyed the value of the complainant's
property. fThe most often cited case using this approach is



Pennsylvania Coal Company v, Mahon, 260 U,S. 393 (1922)., There,
the Court invalidated a state statute forbidding the mining of
coal in such a way as to cause subsidence of houses and other
structures, Previously, the mining company had been able to
mine in the prohibited manner; moreover, the endangered home-
owners had purchased only surface rights and their deed had
specifically reserved to the coal company all rights to remove
the underground coal. The Court focused on the fact that the
state legislation would have made the coal company's property
and contract rights to extract coal virtually totally worth-
less. In an often gquoted passage, Justice Holmes declared for
the Court that while "Government hardly could go on if to some
extent values incident to property could not he diminished
without paying for every such change in the general law, when
[the diminuition in valuel reaches a certain magnitude, in
most if not in all cases there must be an exercise of eminent

domain and compensation", TId. at 413.

Under this test courts have found no taking, even
though the diminuition in value was quite drastic. 1In the
leading zoning case decided by the Supreme Court, for example,
Village of Euclid v. Ambler Realty Company, 272 U.S. 365 (1926),
which was four years after Pennsylvania Coal, the Court upheld
a comprehensive zoning ordinance prohibiting industrial uses
of a tract of land which the plaintiffs had purchased and had
spacifically planned to use for industrial development, even
though the consequent reduction in the land's value was 758,
Id. at 384. And in another example, Goldblatt v. Town of
Hampstead, 369 U.S. 590 (1962} the Courxt in 1962 held that a
town ordinance regulating dredging and pit excavating below the
water table was valid and that no compensation was due to sand
and gravel mine operators who contended that the ordinance
in effect would prevent them from continuing their business.
The Court declared that the ordinance merely prevented the
property from being used for purposes which would be injurious




te the health and safety of the community but would not prevent
the owners from using their property for lawful purposes for
which it had suffered no diminuition in value.

III. TAKINGS IN AVIATION CASES

There is another line of cases, however, in whic taking
concepts have been applied, not to the requlation of property
by the government but to the operation of a governmental enter-
prige which results in diminuition -- sometimes severe —-- of
property values, These are the 1946 decision of the Supreme
Court in United States v. Causby, 328 U.S5. 256 (1946) and the
Court's decision 16 years later in Griggs v. County of Alleg-
heny, Pennsylvania, 369% U.S5. 85, 82 5.Ct. 531 (1962).

In Causby, the Court held that flights of heavy mili-
tary aircraft ~- bombers -~ owned and operéted by the United
States over private lands, which flew so low (down to 83 feet
in elevation) and so frequently and which were so noisy that
private landowners lost eleep, became nervous and frightened,
and could not run their chicken farm because the chickens
would "fly into the walls from fright” resulted in a taking of
an "air easement” in the superadjacent airspace over the pro-
perty. The amount of the taking was set as the amount of the
property's value lost to the landowner by reason of the federal
government's appropriation to itself of the right to use the
airspace for its planes,

The Court distinguished this case from those situa-
tions where flights were made within the navigable airspace
which Congress had placed within the public domain. Here, the
Court gaid, "if the landowner is to have full enjoyment of the
land, he must have exclusive control of the immediate reaches
of the enveloping atmosphere. Otherwise buildings could not be
erected, trees could not be planted and even fences could not
be run." Id. at 264. The Court then went on to say that the
"landowner owns at least as much of the space ahove the ground




as he can occupy or use in connection with the land." 1Id.
As I will discuss later, this kind analysis had led to some
ancmalous results in airport zoning cases.

In Griggs the Court held that where noise from air-
craft taking off from and landing at a county-cwned airport
made a home located near the end of one of the runways, "un-
desirable and unbearahle" for residential use, there was a
"taking" of an air easement for which the airport owner would
be required to pay just compensation. The Court anclogized
the situation under raview to that where the county might be
constructing a bridge fer which it would need to purchase
property or easements for the approaches to the bridge, Since
the airport was operated for public benefit and since the
rroper and safe operation of the airport required that rights
of way be obtained for flight paths close to the ground for
take-offs and landings, the Court declared, the government
had to in effect "purchase" the needed rights of way,

1v. ATIRPORT ZONING CASES

No airport zoning cases squarely presenting these cru-
cial taking issues have yet reached the Supreme Court.* Thus,
the cases in this area are all from various state courts, which
increases the likelihood of reaching divergent results., And
thexe have been divergent and scmetimes anomalous results. For
the next few minutes, I am going to briefly discuss each of the
four types of airport protective zoning restrictions I mention-
2d earlier to see how they have fared under the takings
theories applied to them,

*In Indiana Toll Road Commission v. Jankovich, certiorari was
granted but later denied as having been improvidently granted.
379 U.S. 487 (19&85).
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A. Height Restrictions

The first and probably most pervasive type of zoning
regulation is a limitation of the height of structures and
vegetation designed to assure clear and unobstructed approaches
to runways. Typically, such restrictions prohibit obstructions
extending above a graduated plane below and paralleling the
glide slope for each runway. Thus, the heights of structures
may be severely limited near the end of runways and less re-
stricted as the horizontal distance from the airport increases.

Almost uniformly courts have held such restrictions
to constitute a "taking" under the authority of Causby and
Griggs. Even though courts declare that the restrictions are
imposed as zoning regulations under the police power, their
effect is not to restrict certain uses of land for the benefit
of all landowners by collectinyg, organizing and harmonizing
uses =~ ag zoning traditicnally does =- but rather courts hold
that airport zoning height restrictions limit the uses of pro-
perty for the sole benefit of the airport. This analysis thus
holds that the conversion of such airspaces for the exclusive
use of the airport and its aircraft in effect “"takes" a property
right for which the landowner should be paid just compensation.
Courts reason that a privately-owned'airport could not be
validly so benefitted through governmental action, then why
should geovernmentally owned airports be able to lessen pri-
vate property values to their own benefit?

An illustrative case in Indiana Toll Road Commisgion
v. Jankovich, 244 Ind. 574, 193 N.E.2nd 237 (1963}, cert.
dismissed, 279 U.S, 487 (1965), which involved a height re-
striction zoning restriction applicable to lands surrounding
the Gary Municipal Airport. Suilt was brought against the toll
road commisslon for constructing a road which projected 6k feet
into the prohibited area to an elevation of 25 feet. fThe
Indiana Supreme Court held that the city zoning ordinance was
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invalid as a taking of "ordinarily usable air space", without
the payment of compensation. 193 N.E.2nd at 241. Another
illustration is provided in the case of Sneed v. Riverside
County, 218 Cal, App.2d 205, 32 Cal. Rptr., 318 (1963), where

a height restriction was applied to a farm used for the breed-
ing of horses. Various structures on the farm exceeded the
heights permitted by the ordinance, which ranged from a low of
4 feet nearest the airport to 75 feet at the most distant lo-
cation. The plaintiff contended successfully that the ordin-

ance took an air easement over 60 acres of his property, re-
ducing its value from $550,000 to $225,000.

While the more recent case of Village of Willoughby
Hills v. Corrigan, 29 Ohio St.2d 39, 278 N.E.2d 658 (1972)
appears at first glance to come down the other way, the cases
are logically consistent., In Willoughby Hills, the Ohic Supreme
Court held that owners of property in the Airport Hazard area,
which was subject to a height limitation of 70 feet, did not
suffer a taking since the normal zoning ordinance otherwise
applicable to the property would have limited structure heights
to 35 feet in any case. Thus, the court held there was no
"damage" for which just compensation would be due and, in any
event, the plaintiffs had no air rights above 35 feet to be

taken,

More recently the Supreme Court of Minnesota found a
"taking" where it was shown that severe use and height re-
atrictions operated to the exclusive benefit of the airport
and dramatically lowered the complaining party's land.
McShane v. €ity of Paribault, 292 N.W.2d 253 (1980).

among the cases that go the other way are two Florida
cases: Harrell's Candy Kitchen, Inc¢. v. Sarasota-Manatee Air-
port Authority, 111 So.2d 439 (Fla. Sup.Ct., 1959) and Waring
v. Peterson, 137 So.,2d 268 (Fla, Dist, Ct., App. 1562).
Harrell's Candy Kitchen involved a suit brought by an airport
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owner to enjoin the construction of an ornamental roof to be
used for advertising purposes as a superstructure on top of an
already existing building located near the airport. The super~
structure would have projected into the prohibited area by 13
feet. The court held that while the superstructure would have
been "beneficial" to the use of building, it was not "essential"
to it. The Court employed a sort of balancing test analysis

in finding the ordinance valid.

In Waring, the Court upheld a general airport zoning
ordinance which included a 30 foot height restriction in air-
craft approach zones. The court based its holding on Harrell's
Candy Kitchen and the point that the attack on the zoning
ordinance was general and not directed to specific provisions
as applied to specific parcels of property.

With respect to the second type of zoning regulations
-- vertical restrictions to eliminate non-structural hazards
to aircraft safety ~~- there is very little doubt that no sub-
stantial impediments stand in the way of such restrictions.
Asguming the restrictions are directed to a legitimate gov-
ermental interest, in this case gsafety of air travelers and
residents, and assuming that the regulation meploys valid means
of furthering that interest; restrictions on uses which would
cause smoke, dust, electronic emissions or other hazards to
aircraft, such requlations would be well within the ambit of
the police power as defined by Village of Euclid v. Ambler
Realty Company and its progeny and as delineated by the taking
cages using the nuisance abatement approach.

The only limitation in this area would seem to be the
traditional one stemming from Pennsylvania Coal, that the
diminuition of value of the regulated property owner not bhe so
great as to virtually destroy all reasonable use of the land.

With regard to horizontal zoning restrictions, such as
the third type of zoning regulations, which call for regulating
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uses of land so as to promote compatible uses near airports
and forestall inverse condemnation suits, the cases have
reached mixed results. Two California decisions have held
that the re-zoning of land in areas affected by an airport,
elther to prevent nr to reduce residential development, are
valid exercises of the police power and do not constitute
takings. Smith v. County of Santa Barbara, 243 Cal. App.2d
126, 52 Cal. Rptr. 292 (1966); Morse v. County of San Luis
Obispo, 247 Cal. App.2d4 600, 55 Cal, Rptr. 710 (1967). On the
other hand, zoning ordinances are subject to other constitu-
tional reguirements, such as the due process and equal pro-
tection guarantees, which are to assure that legislative
enactments do not treat specific situations in an arbitrary

or unreasonable manner. The cases which have held use re-
strictions for noise compatibility invalid are cases in which
these other constitutional standards were also involed, thus
making strict analysis under "taking" concepts above impossible.
For example, a Kentucky case held that a zoning ordinance
which permitted apartment houses and hospitals, but not motels,
in an airport~affected area was arbitrary and unreascnable on
that basis. Banks v. Favette County Board of Airport Zoning
Appeals, 313 S5.W.2d 416 (Ky. App. 1958). Or where zoning
ordinances were designed to bar certain kinds of development,
or any development, near airports po that the governmental
entity could later condemn cor acquire the property more cheaply
for airport uses, such zoning regqulations have been struck
down. Kissinger v, Los Angeles, 161 Cal. App.2d, 454, 327
P.2d 10 (1958); Peacock v. County of Sacramento, 271 Cal. App.
24 845, 77 Cal. Rptr. 391 (1969). I would argue that the re-
sult would be the same under any test or involving any kind of
restriction. If the government acts to achieve an improper
purpose, the enactment can be declared invalid.

While the rationale for such restrictions -- to make
near-~ailrport uses more compatible and thus, to lessen the



potential for noise related damage sults -- suggests that an
enterprise theory may someday emerge as a limitation in this
area (since the restrictions would geem to have as their main
purpose directly benefitting the airport rather than the
public generally), I do not believe this is likely. For one
reason, use restrictions lie at the heart of zoning and close-
ly fulfill the role traditiornally played by zoning to harmonize
divergent and sometimes conflicting uses by grouping compatible
uses together. For a second reason, since use restrictions
£fill a clearly valid role, the fact that such restrictions
secondarily confer a benefit on the airport, which may or may
not be owned and operated by the zoning authority, is only
incidental to this valid underlying purpose, and should not
furnish the means to invalidate the primary purpose.

A similar series of generally validating results have
occurred in the fourth category of airport zoning requlations,
involving use restrictions for safety purposes; these typically
are restrictions to prevent congestions or aggregations of
pecple in areas exposed to hazards for aircraft c¢rashes, As
with noise compatibility zoning such regulation came well with-
in the ambit of the police power, as long as they are reason=-
able and not arbitrary.

v. CONCLUSION

In conclusion, it would be nice to say that the dis-
tinctions developed earlier are being carefully observed by
the courts. But this is not so. The law is a dynamie body
of concepts and this area of the law is particularly subject
to change in the years ahead.

The first reason for this is financlal, It is a
truism these days that governmental entities are having great
difficulty fulfilling their normal responsibilities, without
incurring the added financial burden of paying "just compen-
sation" for all sorts of regulatory enactments that courts
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may later held have "gone too far." Secondly, and closely
related is the fact that with inflation in property values, the
cost of "just compensation" may be staggering and far beyond
the ordinary ability of relatively modest governmental units
like cities and counties to handle. The recent case of Agins
v. City of Tiburon, 447 U.S. 255, 100 S.Ct. 2138 (1980}, in-
volving an inverse condemnation claim with respect to 5 acres

of ridgelands with "magnificient views of San Francisco Bay
and the scenic surrcounding areas [and having] the highest
market values of all lands" in Tiburon, furnishes a good ex-
ample of this problem, as does the more recent case of Zan
Diegn Gas & Electric Company v. City of San Diego, 101 S.Ct.

1287 (1981), where an inverse condemnation award for $3 million
inveolving 214 acres had been granted in the court below. In-
deed, in both cases the municipalities, after zoning these
lands for open space uses, had begun and then terminated
eminent domain procedures which would have led to the outright
acgquisition of the lands in gquestion.

The other reasons why change in the area is to be ex-
pected are that there appears to be a perception taking hold
in recent Agins and San Diego Gas & Electric cases that govern-

ments have gone too far and perhaps are being too cavalier
about enacting land use regulations, especially when they impose
burdens on property owners in their actual use of property or
their expectation of profit from property, that seem unfair,

One suggested solution to these problems is that there
might be a middle ground between police power regulations on
one hand (where neo compensation is paid) and "takings™ on the
pther hand (where the governmental authority can be faced with
a potentially overwhelming award against it}. Justice Brennan
arqued in his dissenting opinion in San Dieqo Gas & Electric

that if a2 regulatory enactment goes too far and thereby becomes
a "taking", the governmental body ought to have the opportunity
of rescinding the enactment, but should pay compensation to
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injured property owners for the loss of full use of their pro-
perty during the interim.

In addition to the uncertainties surrounding taking
concepts for the future, it seems likely that protective zoning
will not play a very large role in protecting airports from
noise complaints in the future for the principal reason that
comprehensive zoning schemes cannot overnight "re-plan" and
"re~develop" areas once they have become developed. Noncon-
forming uses cannot be immediately terminated merely by impos-
ing zoning use restrictions. Since many, if not most, airports
are in areas with some significant degree of development al-
ready in place, airport zoning will be at best a partial
remedy. However, for new airports comprehensive airport zoning
would have substantial benefits. Even for older airports,
zoning used in combination with air easements and noise exposure
maps called for under the Aviation Safety and Noise Abatement
Act of 1979 will have an important role to play in improving
the circumstarces cof compatible co-existence between our
nation's airports and the citizens who £ly and otherwise bene-
fit from them,
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ARE THERE ALTERNATIVES TQ ZONING FOR AIRPORT PROTECTION?

BACKGROUND

Purpose and Scope of Presentation

~ Review of ways and means to protect airports from adverse
impacts that may result from incompatible land use devel-
opment within the airport environs,

- Focus on nonzoning methods used by local and state gov-
ernments relative to general aviation airport facilities.

Key Definitions

- General Aviation {GA) includes all civil aviation activity
except that of certificated route air carriers and air
commuter operations.

- Airport Environs is that geographic area most directly

influenced by the presence and operation of a particular
airport,

General Aviation Activity Trends

-~ Growing in numbers, intensity, and sophistication,

~ Moderated somewhat by current air traffic control restric-
tions and escalating aviation fuel costs,

- New interest and emphasis on aircraft noise annoyance
problems in addition to overall noise exposure.
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Forms of General Aviation Activity

Type of aircraft

# corporate jets e business/pleasure e training e special

GA alirport facilities:

e by type (all GA; high GA, low AC: low GA, high AC; other]
® by location (urban; suburban: rural; remote)

o by status (existing~stable; existing-expansion; new)

Compatible Use Planning Process

-

Undertake progess on premise that litligation may ensue in
future,

Six basic steps in proceas:

& Determine nature and extent of present situation
& Determine nature and extent of projected conditions

e Determine on-airport measures that can be taken to
improve noide impacts

" » Define residuval problem--present and future

e Determine off-airport land usze measures that can be
taken to deal with residual problem

¢ Develop and agree upon codrdinated plan of improvement,
including implemantation program

Formg of Airport-Oriented Zoning

Standard height control restrictions re FAA's Part 77
Combination height and nolse overlay zones (Fresno)
Special airport planned unit development (Kansas City)

State imposed airport impact oning provisions (Maryland,
California, Hawaii, Plorida)
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Tvpes of Non-Zoning Alternatives

- SRS - .
(R T N e i A e

Property acguisition:

s fee simple o development rights e avigation easements
# purchase assurance

Development controls:

¢ community plan requirements e subdivision regulations

. 8 building codes e capital improvements programs

# urban growth management procedures

Cthar technigues

e fair diaclosure property transfer requirements
& tax incentives

8 noise monitdring systems

8 noige abatement staffs

e noise abatement committees
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PROPERTY ACQUISITION

Qutright Acquisition in Fee Simple

Typically used in areas permanently subjected to air-
craft noise exposure of 75 LDN or greater

Attltude surveys useful in determining possible exceptions
to this "rule" (along with public involvement)

Examples: Sea-Tac; Lambert-S%. Louis; Los Angeles

Landbanking application also possible (Atlanta)

Acquisgition of Development Rights

3All rights to property uses that are or would be
incompatible with aircraft operations obtained by
airport sponsor

If rights to be-acquired represent more than about 60%
of eatimated property value, then fee simple approach
should be used

Property remains on local tax rolls and may be utilized
for airport-compatible uses

Miramar Naval Air Station in California best example to
date--grew out of initial AICUZ program

Suffolk County, New York, protecting agricultural lands
in same way

Avigation Easements

Purchased by airport sponsor via negotiation or
condemnation (sometimes in response to court order)

Mandatory dedication to sponsor at time of subdivision
approval

Acquired in return for appropriate sound attenuation
Acquired as a result of litigation (actual or threatened)
Fulfills compliance with California noise standards

Examples: Sea-Tac; Fresno; Tampa
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Purchase Assurance

~ Typically used in areas where noise exposure is currently
greater than 75 LDN but expected to be in 70-75 LDN at
some point in the future

- Also used vhere decision has been made to retain rather
than clear residential neighborhood (for tax purposes,
community stability, school attendance support, etc.)

- Alrport gponsor acquires property at falr market value,
sound insulategs to extent possible, and resells with
avigation easement

- Net cost to sponsor (if any) approximates cost of avigation
easement

- Revolving fund approach

~ Represents useful way to eliminate vocal opponents of air-
port in many instances

- Examples: Sea-Tac {(originator of idea); St. Louils
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DEVELOPMENT CONTROLS

Community Plan Requirements

A number of states legislatively require local juris-
dictions to prepare and adopt general community plans

in the form of an official ordinance. Land use elements
of such comprehensive plans can and should reflect air-
port compatibllity provisions

Noise elements (if required) of these general plan
ordinances can likewise reflect airport-oriented
recommendations

Specific plan requirements for airports and their
environsg are mandated by some states, such as California

and Florida

Whether in ordinance or advisory form, an accepted
general or specific plan provides an indication of
community intent relative to airport compatible land
uge, As such, it may have a bearing on the outcome
of future litigation efforts.

Subdivision Requlations

-

Land development controls and improvement requirements
of importance to airport compatibility are often ineluded
in subdivision review and approval regulations

Noise ingulation requirements for new residential
development and fair diseclosure of anticipated noise
exposure levels have been incorporated in such regu-
lations (Fairfax County, Virginia)

Dedicaticn of avigation easements prior to property
sale and development may also be required (Fresno,
California)

Bullding and Housing Codes

Sound attenuation requirements designed to comply with
prescribed noise level standards may be included in
building codes governing new construction

Similarly, interior noise level reguirements may be
built inteo housing cecupancy codes

Communitiea in California, for example, must comply with
general as well ag aircraft noise standards



Capital Improvement Programs

- Many states require local jurisdictions to prepare and
adopt caplital improvement programs. These programs often
include noise-senaitive public facilities such as schools,
hospitals, and places of general assembly

- Both the location and timing of such noise-gensitive
capital improvements can be governed by this type of
praogram

= Georgila planning enabling legislation good example.

Utility Extension Programs

- The location and timing o1 key utility extensionsg--
particularly water and sewer faciljities-=-may be set
forth as part of an official program of action
(Section 208 Wastewater Facilities Plan is one example).
Such a program can and should reflect airport protection
concerns vis-a-vis the encouragement of incompatible
land use patterns (cite Sacramento example)

-~ Utility extensicn provisions may also be developed and
adopted in ordinance form {Gainesville, Georgila)

Urban Growth Management Technigques

- Realdential and other forms of development may he
directed as to timing, location, and intensity by means
of growth management techniques such as the Ramapo,

New York, "point accumulation" process and the Petaluma,
California, annual housing unit limitation approach
(both of which have been sustained in court tests)

«~ Lexington, Keatucky, is good example relative to ajrport
protection. Bluegrass Field still surrounded by agricul=-
tural uses due to application of urban services boundary
provisions
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CTHER TECHNIQUES

Disclosure (Truth-in-Sales) Requirements

May be included as part of subdivision approval process,
in the form of a specific local ordinance, or as part of
statewide general legislation

Real estate interests often oppose such an approach

Representative examples include Fairfax County, Virginia;
St, Mary'sa County, Maryland; State of California; and the

© City of Pacific Grove, California

Tax Incentives

A-95

Preservation of lands currently used for agriecultural
purposes (and thus compatible with aircraft operations)
may be accomplished in some states via tax concessions
to the property owner .

Sacramento County application of Califeornia Land Conser-
vation Act of 1965 (Williamaon Act) to aid in protecting
Sacramente Metro Airport from urban encroachment is
prime example

Review Process

Regional planning agencies are required to review federally
funded development projects via the Cffice of Management
and Budgets' (OMB} A-55 process

If not in accordance with regional/federal plans or
guidelines, a project that involves noise-sensitive uses
could receive a negative review and thus probably would
not be approved by the federal funding agency

Tampa residential develcpment in high noise exposure
zone turned down by HUD is good example

Noise Monitoring Systems

Installation of ncise monitoring system hy airport
gponsor useful as a management tool in determining noise
impacta and effects of noiseg abatement procedures

Many examples, including San Francisco, Honolulu,
San Jose, etec.



Noise Abatement Staffs

- Addition of noise abatement officers and/or other
specialists to the airport staff can be useful in dealing
with aircraft noise impacts

-~ Educational process involved (both ways) which may result
in greater land use compatibility

~ Airport staff more apt to be aware of potential land use
conflicts in advance of problem; airport neighbors, pilots,
and others better informed about operating procedures and
needs of the facility

- 'Torrance, California, good general aviation airport
example

Noise Abatement Committees

- Special committees comprised of technical, political,
and citizen interests can be helpful in the study and
resolution of both existing and potential aircraft noise
impact problems

i = Minneapolis~St. Paul and Beoston Logan Airport groups are
repregentative examples
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CONCLUSIONS AND RECOMMENDATIONS

1. FACTUAL UNDERSTANDING OF SITUATION
= What is real preblem?
= Whe should be involved in planning process?

- Proper organization of process takes time

2. ~ FREE, HONEST, AND CBJECTIVE APPROACH
- Compromise an absolute reguirement in most cases

~ Public relations techniques may he useful in short
run but will not solve basic problems

- Two-way education usually breeds more reasonable
positions by all parties of interest

3. CUSTOMIZED SOLUTION

= No two zituations identical, therefore each plan/
program/"solution” needs to he customized-~for
both large and small airports

- Laws and customs of state and locale mugt be
undaerstood

- Process of setting up a "dialogue of reason" may
taka a lot of time, but is worth the effort

- What works some place else may or may not be
applicable
4, FOCUS ON IMPLEMENTATION

- Noise plan/program implementation responsibilities
must bhe worked out and agreed upon

- Detalls must be completed even if everyone wants
to get the project over as soon as possible



Fund sources and uses, staging of actions, and
legislative needs (state and local) must be clearly

settled

Periodic review and updating of program also must
be bullt into implementation process

3. ASSUME LITIGATION MAY ENSUE IN FUTURE

Logic and comprehensive approach in development of
plan and program should he clear if litilgation

occurs

Thought process should begin with the assumption of
a future need for a defensible position in the event
of litigation and work backward to present

Typically regquired where controversy exists now
or may in future (most GA airport situations would

not be applicable)

6. GA AIRPORT LAND USE CONTROL SUGGESTIONS

Acquire land in fee simple prior to develeopment

Acquire avigation easements at time of subdivision
approval, plus truth~in-sales provisions

Make sure airport always considered as part of
comprehensive planning process
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A CASE STUDY OF RICHARD LLOYD JONES, JR, AIRPORT

This is & case study of Richard Lloyd Jones, Jr. Alr-
port (formerly Riverside Airport) in Tulsa, Oklahoma, reviewing
the airport noisge control and land use compatibility (ANCLUC)
program. In order to fully understand this ANCLUC study, I
believe a little history is appropriate at this time and pos-
sibly a familiarization of the airport.

In 1972, a team was put together of a Breisch Engineer-
ing Engineer, a Murray Jones Murray Architect, and R. Dixon
Speas economic consultants. Along with airport staff and very
iittle outside help to accomplish a master plan study. This
was based on a planning grant program for master plan develop-
ment for a 20-year period. In order to understand the elements
of the master plan, a brief inventory will show that we have 3
runways (Runway 1BR/36L, which is 100 feet wide and 4,000 feet
long; Runway 1BL/36R, which is 100 feet wide and 3,000 feet
long; and Runway 12/30, which is 50 feed wide and 2,800 feet
long). This airport is located on 700 acres of land, has 6
major FBO hangars, 8 commercial "T"-hangars, and 50 private "T"-
hangars., We have 10 major taxiways paved parking area for 100
alrcraft on 3 major aprons, and we had 297 single- and light-
twin-engine general aviation aircraft based on the airport. The
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alrport was the 33rd busiest airport by operations in the United
States; and in 1972, we had 228,000 operations with 154 instru-
ment approaches. We forecast a demand of 474 aircraft in 1995,
including 13 jets. The forecast for operations was 287,000
operations by 1980 and 322,000 operations by 1995, We conducted
a brief system analysis toc find the relationships between Tulsa
International Airport, which is our primary air carrier airport,
and RVS to find the effect of the 2 airports with regard to
airspace, air traffic control {(including instrument flights

and visual flights), and the effect of any loss of private air-
ports of which there are 15 in the Tulsa area. It should be
noted here that at the beginning of the study there were only 2
instrument landing systems in existence in Northeast Oklahoma.
Both of these existed on one runway at Tulsa International Air-
port. The indepth airport analysis revolved primarily around
the wind rose, existing terrain, and property owned by the air~
port. Approach slope clearance and capacity requirements. We
additionally looked at operational expansion alternativas which
include runway expansion on all 3 runways, taxiway improvement,
hangar development, terminal development, and apron develop-
ment of some 3 to 4 acrea, It was finally determined, based

on facility requirements, that Runway 18R/36L should be 5,900
feet long and 150 feet wide with an ILS approach on the south
end; Runway 18L/36R should be 4,000 feet long and 100 feet

wide; and Runway 12/30 should be 3,200 feet long and 75 feet
wide. There would be a terminal addition containing some 14,000
sqguare feet, new apron contalning approximately 4 acres would
be developed, and maximum hangar development would he 284
hangars along with 215 additional auto parking spaces. There
would be land acquisition to purchase 34 homes with 115 acres
and home value of from $30,000 to $65,000 each, with homes
containing approximately 112 people.

As you can see from thie review, we were pretty well
moving with airport development in the way we felt necessary;




PRSI

and we felt there would be very little opposition. We were
spending a lot of time on terminal area development, a little
time on approach and departure surfaces, and we were looking
at some zoning and land-use plans. Howaver, our primary idea
was the airport comes first; and the community will definitely
go along with us. The reason we felt this was the case at the
time was the fact we had had little opposition to our master
plan development at Tulsa International: and the community was,
in fact, totally supportive of airports as the airport system
is a major employer in Tulsa. The land use plan would include
aviation commercial and noncommercial areas, aviation indust-
rial, airport industrial, and some open space. The airport
environs were reviewed by aircraft sound description system
contours to help provide information for the composite noise
rating contours which were ultimately presented and their
change with the additions which the airport envisioned. This
would ultimately determine the best airport environ land use,
the terminal area plan, and the airport access plan. From this,
we could develop schedules for implementation, aleong with cost
estimates, economic feasibility, and financing of the $21
million improvements which were envisioned.

This, of course, evolved into an enviroenmental impact
assessment (EIA) which stated that the currentimpact of the air-
port on the environment was "no effect on natural resources",
social and community development was gqood, and obviously the
airport was socially acceptable. This phased development
could ocecur in 3 basic staging plans which had most development
occurring between 1975 and 1980, some additional minor develop-
ment between 1980 and 1995, with the ultimate development
cccuring on the airport between 1985 and 1995. We believed
that the community interest would be very high in support of
this development, as the ailrport supports the community of
jenks. As the airport grows, it becomes more f£lexible in
handling more and larger aircraft. The airport becomes safer



with longer runways and instrument landing system. There is an
improved public investment; and, in fact, we could purchase land
before it is fully developed. As you can see here, the airport
was surrounded by wide-open spaces. However, socme development
was starting to occur; and the houses were starting to move
closer and closer to the airport., Therefore, we felt a time-
press to move forward toward completion of our master plan and
statements made in public hearing.

We had publicized this public hearing well in ad-
vance in line with Federal Aviation Administration (FAA) re-
quirements. Alirport staff and the consultants had really not
spent much time with jenks, as we felt the airport was Tulsa's
airport; and we could go on about doing the things we needed to
do. Jenks would, obviously, support the airport development.
When the public hearing cccurred on April 1, 1976, we presented
the plan in about 45 minutes to what we thought would be a few
people. However, 380 people attended, mostly from jenks; and
they all wanted to speak against the airport. They indicated
that jenks was not informed of the planning process, jenks
wanted the airport out and the land returned to the community,
and the plilots wanted the airport as a grass strip, at the
most. There was no economic benefit to the community, as most
alrport coperators had bad debt and did not do much shopping
anyway. There was & strong desire to stop alrport growth be-
cause they did not want jets in the community. The community
is most important to these people. The master plan was, in
fact, a surprise attack on jenks; and not enocugh media coverage
was involved. Petitions containing thousands and thousands
of gignatures were presented by the people in the almost-full
auditorium. To say the lease, we were amazed, quite frustrated,
and believed the people were not really understanding what was
presented. However, U must recall that, in fact, we did not
have any public briefing sessions prior to this meeting, A
community education really did not cccur. However, I personally
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felt that if the Jenks individuals were educated and better in-
formed, they, in fact, would not have such opposition to airport
development. Therefore, in June of 1976, I asked at a Jenks
city council meeting that a citizens committee be established.
The Jenks city council immediately appointed all the rebel-
rousers at the public hearing and asked that they serve on the
citizens committee to review the airport problems. Second, we
established the users committee, which consisted of aviation-
related people representing all areas of interest on the air-
port. In July of 1976, the city of Jenks annexed city of Tulsa
land which was scuth of 9lst Street to preventexpansion to the
south and, in fact, into the Jenks community. At this time, I
was working with the citizens of Jenks and trying to discuss
all possibilities openly and in a public forum. In fact, any
time we had a citizens meeting, which was once every 2 weeks,
we made sure all media invited the total public to these meet-
ings. User committee members were invited with the idea they
would help balance the understanding of the meeting, However,
the users did not want to attend these open forum meetings;

and they wanted separate meetings at the airport. So, we
basically received no support from the users. We looked at

all possibilities for airport development in an open public
forum., These included the possibility of selling the total
ailrport to Jenks or other interested individuals and all the
other possibilities between that and full development of the
airport to air carrier gualities, We looked at the airport's
role in aviation and the environmental impacts, As we talked
about these, we found that aircraft noise can be perceived or
real. Aircraft overflights were a real problem to Jenks.
Drainage from the airport, as the airport is within the levy
and has a large volume of land which drains in Jenks' direct-
ion and should be controlled. Vehiecle traffic from the airport
and around the airport is a distinct problem for community '
traffic £low, and the lights from the propvosed ILS would be a




nuisance to the residents. Additionally, property purchase
would decrease the home values; and elimination of some homes
would reduce the sound buffer from other homes.

As I previcusly indicated, all media was informed and
invited to these meetings. In fact, members of the citizens
committee who had previously grumbled about no media coverage
several times asked that the media not be invited. Meeting
size varied from approximately 12 people on slow nights to
over 500 people on other nights and were a real exercise in
group psychology. Everything occurred at these meetings from
total disruption at some, where we had to have dismissal; and
others were there was a real learning experience, By and large,
these meetings evolved in different groups of people asking
questions which were asked in previous meetings and receiving

the game answers.

However, some learning did occur. As these progres-
sed, the Jenks city council made a very positive statement
about airport development as part of one of their council
meetings in April, 1977. They stated that, "as duly elected
governing body of the city of Jenks, we respectfully submit the
following as our formal policy statement., The city of Jenks
recagnizes the city of Tulsa to dictate growth in their corpor-
ate city limits and respectfully requests a similar confirmation
inasmuch as Jenks is concerned. The city of Jenks vigorously

opposes any expansion into the corporats limits of the city of

Jenks as dlctated by petition submitted to the city council.

We also request that no expansion adversely affect the environ-
ment of the city of Jenks." Even though it was an unanticipated
atatement, it was somewhat positive in the respect that it said
listen to our people and hear what their needs are; then think
about redeveloping the alrport master plan; and we will work
with you. The users committee, during this time, was not
interested and wanted selfish interests accomplished. There=-
fore, the airport staff was left with the responsibility of
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finding the true concerns of the public, which we found were
based on the fact that RVS originally was established without
consent of Jenks: and there were bad feelings even though the
airport was begun in 1953. This was a perceived bad deal with
Jenks residents in the land purchase, and real estate selfish
interests to develop the airport land into homes were becoming
quite prevalent now and apparently were prevalent then. The
noise problems were really in relation to overflights and the
fact that the citizens wanted to participate in noise measure-
ment. They wanted nighttime operations controlled, and they
did not want any jets. Some housing in the area was a neise
buffer, and no property purchase in Jenks should occur, There
was a strong desire to keep the airport for very small air-
craft. 1In relation to the environment, flooding of Jenks was a
real problem. Jenks wanted additional soccer fields, and felt
they could use airport land; and the community near the airport
believed the airport's noisy operations were occurring more
since the master plan began. Here it is interesting te note,
ag you saw on your previous slides, most of the housing develop-
ment real close to the airport, in fact, was occurring in 1977
and 1978. There was an overall dislike of the airport, as
there was no community financial support from the airport

based on taxes. The airport was not an asset to Jenks, but an
asset to Tulsa; and big old Tulsa was telling little Jenks what
to do., Therefore, with this knowledge in hand, some 50 public
meetings in 2 years behind us, and an improved knowledge of the
community and how they want their relationship with an airport
to occur, we established an ANCLUC study in 1978, Our con-
sultants were Howard Needles Tammen & Bergendoff (HNTB), and
the airport staff continued to work with the citizens and the
user committees. This ANCLUC study would contain 4 major
elements: +the noise abatement plan; master plan revisien,

land use management plan; and environmental assessment. We had
4 major cobjectives, which were: safety and capacity
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improvements; no expansion into Jenks in line with the Jenks
city council request; reduce noise overflights; and compatible
land use on the airport and with the community. Here, we
wanted to make sure there was community participation and that
the users committee and the citizens committee share draft re-
ports; and no one was left out. TFrom this, we began looking at
the noise abatement plan which originally consisted of 23 alter-
natives. In order to fully review these alternatives, we had
to educate the public on the level of noise day and night

{or LDN's}. We wanted to well-define noise so we had flight
checks of equipment, We asked 3 different jet operators to
fly a series of 3 flights each so that the community could
really hear noise. These Jjets appeared one afternocon, well
publicized, and put on a real show for the community with
touch-and-go operations, landings teo full stop and then
takeoff's, high-performance maneuvers, and normal departures.
This was in order that we might calibrate the equipment and we
could start the noise measurement program, where, in face, we
asked the citizens committee to allow us to locate these noise
measuring devices in theilr yards or yards of their friends.
Therefore, we wanted to give a comparison to perceived noise
and real noise. We found that the real noise in the neighhor-
hood occurred from barking dogs, motorcycles, dump trucks, and
normal vehicular activity, as well as lawnmowers, rather than
from the airport. The real problem in the community was the
problem of overflighte, or flight tracks, as well as some night
operations. Therefore, we began to develop a plan which would
solve this real problem. First of all, we looked at voluntary
restrictions on night operations, where operators and tenants
would be informed of the desire to keep a quiet footprint and
try to minimize night operations with the use of the west
north/south runway. The patterns would be made wider and lon-
ger and elevated to keep traffic away from Jenks. Obviously,
as traffic increases at the airport, the patterns become wider
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and longer., Here, I think it is good to note that about this
time, Oral Roberts announced his City of Faith hopsital develop-
ment, which would include a 60-story building which would be
located 8,200 feet east of the airport and would definitely
affect our pattern operation. This development violated airport
zoning: however, we found that through pattern changes by in-
creasing the altitude, which we needed to sclve some problems at
Jenks, we could solve the problem of the development of the

City of Faith. Therefore, the traffic pattern was raised from

a 400-foot pattern to a Y900~-foot pattern, widened around the
City of Faith (or inside the City of Faith for some activities)
and lengthened considerably. We did find that if jet or heavy
aircraft activity occurred, we felt we should use the NBAA de-
partures; and we felt we should move training activities to the
western runway. As you probably have perceived by now, the
airport is primarily a training airport, with tough-and~go
activities on the east side of the airport over Jenks. We
believed, in order to help the perceived problem of overflights
in the community, it would be best to move this training traffic
to the west side and the transient traffic to the east. There-
fore, development of hangars on the east side of the airport
would be essential to force this movement to the east. In order
to do this completely, we found that we needed to extend runways
to the north and displace thresholds on the south. This move,
in fact, would take noise for a normal alrport operation away
from Jenks. Therefore, the runway extensions, as shown, were
developed. The displaced thresholds force noise away from the
community: and, in actual noise measurement, we find that it
will force the noise to the north and improve the community
environment itself. Taxiways would be added to improve taxi
distances between the runways, and an ILS was recommended from
the rnorth to the south for training purposes. All run-up's
would be on the north end of the airport, putting the noisiest
operations next to agricultural areas where they had previously



occcurred somewhat on the south; and the FRO's would be limited
to the southwest portion of the airport. Additienally, there
would be education of people in the flight schools to show what
could he done by them to improve the noise environment arcund
RVS,

As the citizens were generally in concurrence with this
noise gbhatement plan, we decided to move forward with master
plan revisions which we felt would be acceptable to the com-
munity, Of course, in the master plan itself, we once again
took inventory of the airport; and, in line with my commitments
to the community when we started the discussions for education
of the community, we had not made any major changes to the air-
port. However, we did find that the aircraft fleet had grown
to 337; and this was in 1998, A total of 313, 288 aircraft
operations had occurred. As you can see, we had planned for
322,000 operations by 1995 in our previous master plan; and we
said we would have 403 aircraft based at the airport in 1980,
Obviocusly, we were on our way to that peoint at this time. The
airport, therefore, was continuing to grow, even though we were
in the review process. The normal growth had been fantastic.
We now had to revise our forecast of aircraft operations upward
to 453,000 operations in the year 2000; and we were now fore-
casting 434 aircraft based on the airport by the year 2000.
However, we were not changing the types of aircraft that were
using the airport previously. This, too, is in line with our
commitment to the community that we would keep the same type of
operation which had existed since 1953 on the airport until
the year 2000. The community was getting some confidence in
our statements by this point, and we were approaching 1979 at
this time. As you can gee from the slide, in the master plan
process, we were planning mostly to extend the runways to the
north;s and this was on airport property, in line with Jenks'
stated reguirements. We were planning to balance aircraft
operations by putting the training activities on the west runway



and the transient activities on the east runway. Traffic flow
was now being accommodated by new connector taxiways between
runways, and instrument training could occur by installation of
an ILS from the north to the scuth. The south is our predom-
inant wind coverage area, and the small aircraft operators
wanted no ILS. However, this problem was overcome to some

extent.

Secondly, we wanted to control airecraft maintenance
noise by lacation in the southwest portion of the alrport where
all the major aircraft noise would occur in a centralized area
away from the community. Next, we wanted to look at the
drainage which was of great importance to the c¢ity of Jenks.
However, we decided to keep all the drainage on the airport for
the 100-~year flood situation and prevent flow through Jenks,
Therefore, they would not need their drainage project; and,
therefore, the would not need funding., This seemed satisfact-
ory to the citizens committee; and, in a brief discussion with
the city council, it made them very happy now that they could

: spend their money on a sewage plant, This created, obviously,

i a greatly improved situation off the airport with regard to

i drainage and other perceived community problems. Now, we wanted
‘ to acguire land to the north which is in the flood plain,
mostly agricultural area, and would include only one farm and
one family of 4 people. In addition, we wanted to develop a
perimeter road system which would keep on-airport traffic on
the airport and not put it on community roadways, which once
again addressed the community's concern of road access to the
major freeway system. Therefore, the basic elements of the
master plan were evelving in a phased construction program
wherein only $5 million now would be spent in the developmental
process, thus saving the airport significant monies through the
review process; and on~ailrport operations were totally control-
led with a master plan acceptable to the majority of users and

community.
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This master plan program, therefore, met the require-
ments of the community concerns.

Now, we went to land use management plan for the sur-
rounding areas. In this area, we basically addressed the LDN
contour effect on the existing areas surrounding the airport
and the single-event noise contour impact on the community, as
well as noise complaints which now had hecome very numerous
since we had been discussing the airport and prior to the master
plan itself, which had averaged less than 50 complaints per
vear, and flight track expansion effect on any surrounding
community areas. This created a need for new airport zoning
which basically falls in line with the existing land uses and
places most of the aircraft activities over agricultural areas
and axround Oral Roberts' new 60~story building. In addition,
we had to review water projects and their effect on the airport
in the regard that drainage and drinking water supplies, as well
as crash/fire/rescue (C/F/R) water supply, were difficult
problems to overcome. Drainage, of course, heing held on the
airport and flow through other areas were addressed in our
magter plan. However, water supply to the airport had a de-
finite effect; and we felt these projects could be addressed
effectively with the proper land-use controls. In fact, we
looked at deannexing a portion of Tul=-a {which is indicated in
yellow) and allowing the city of Jenks to obtain this land for
additional tax revenues if they would provide water supply to
RVS from thejr water pilpes, It is a little ironie at this
point to note that the city of Tulsa sgupplies the city of Jenks
water with the waterline that runs across the airport; however,
bhecause agreements, the airport is unahle to tap this supply
and provide its own water. Therefore, we are rebuying the
water from Jenks; and Jenks im obtaining revenue for that
water system from land deannexed from Tulsa and revenues from
alrport use., Therefore, the land-use plan basically went along
the lines of existing areas surrounding the airport and met,



once again, the needs of Jenks community which had the largest
impact on the airport's environment. This did include the
District 8 plan, which is a comprehensive growth plan for the
city of Jenks and is part of the Tulsa metropolitan area plan-
ning system. The last element of this ANCLUC study was the
environmental impacts. At this point, we were ahle to note {(as
we did in the previous master plan, but now the public was
educated) that we had reduced noise impact on Jenks. At this
time, we were buying only one farm and only 8 homes are in the
LDN 65 area. There, in real life, is no taking of homes in
Jenks: and the wildlife impacts, historical archilogical
effects, and air quality standards were not adversely impacted.
Therefore, based on the LDN criteria, we were moving noise
effectively to the north and away from the community: we were
spending less money; we were getting the flexible airport we
really wanted when we began the master plan study in 1972; and
we were truly helping the community which surrounds our airport
by improved drainage, improved quality of life, and supply of
revenues in truth to that community. The community concerns
had been addressed with long hours of education of the com-
munity, which could have been avoided if we had taken that
approach at first to listen to the community needs before the
planning process, educated the community on the airport's
relationship, and been open-minded to a very close working
environment of the surrounding citizens and the airport needs.

I am not saying that everyone in the community loves
the airport now; in fact, to complete the ANCLUC process, we
did hold a public hearing in October of 1979. We had only 7
speakers at this point, and they mostly made minor suggestions
about certain elements of the projects so that fine tuning
could occcur. One person, though, did state that she did not
like the airport and wanted the airport out. However, this is
quite different from the original setting which had previously
occurred. The community, now, is accepting the airport as a



part of the community and believes that we are, in truth,
working parallel to our commitment to the master-planning and
ANCLUC process. The first phase of development, now, which is

a drainage program, is occurring; and we are proceeding with the
program implementation. We have raised the flight pattern; we
are educating the students and FB0's; and we are shifting
traffic as we said we would.

We did run inte a minor problem that, in fact, the ILS
from the north to the south would not work, technically. We
lost our visual OMNI range to the south due to develepment of
a water tank from another community (Glenpool, Oklahoma); and we
felt that a south installation of an ILS should occur., This
ingtallation would be on city of Tulsa annexed by Jenks. There-
fore, we went back to the city councll to request their con-
currence with this minor change, which was addressed in the
ANCLUC study. We, once again, ran into some very vocal oppos-
ition. The community wants to stand on their statement that no
improvements occur to the south, they voted te not agree to the
ILS installation to the south. This if further being pursued
by the FAA at this time, and the Tulsa Airport Authority (TAA)
had taken the stance that this must be installed. Training
ILS's have been installed at Tulsa International Airport and
another reliever airport (Okmulgee)}. Therefore, there is no
longer a need for a training ILS at RVS; and an actual instru-
ment-use ILS is most appropriate at this time. This, too, will
be worked out:; and we believe we will keep our commitments to
that community to provide an airport that is effective, effi-
cient, and safe, as well as compatible with that community.

Overall, we feel the total process was an education
for the ailrport staff and the community in the fact that we
must work together; and we, at this time, definitely believe
in the ANCLUC methodoclogy and the community working relation-
ship it brings about. The LDN sound measuring criteria seems
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more effective than the CNR or the ASDs; therefore, we concur
that this delineator should continually be used. This, there-
fore, completes the case study of RVS, which, hy the way,
received the name Richard Lloyd Jones, Jr. Airport in July of
1978 to honeor Chairman of the TAA, who at that time was re-
tiring after 30 years of being on the TAA and acting as Chair-
man for 16 of those 30 years. This, alsc, was the mark of the
50~year history of Tulsa International Ajirport. We believe
Jones Airport (previously Riverside Airport} will continue to
be an effective and functioning airport for the next 20 years

because of this process.
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CASE HISTORY - WESTCHESTER COUNTY AIRPORT

Westchester County Airport holds the dubious distinc-
tion of being the most noise sensitive airport on the East
Coast. As the leading corporate use airport in the country,
it was naturally to become a center for early operation of
corporate jets. The problems that those early models were to
cause at many airports around the country with noise, and
other detrimental environmental impacts then, came first to
Westchester, One of these problems was a suit filed in 1974
in the United States District Court for the District of Connec-
ticut for twenty million dollars in inverse condemnation of
property in the Town of Greenwich, Connecticut, which lies
along the eastern boundary of the airport. That particular
action was settled by a stipulation entered into between the
parties in 1975 which amony other things created an RAdvisory
Committee for Westchester County Airport to discuss problems
of noise, emissions and/or safety. More about that later.

Profile Airport and Area

Westchester County Airport is the home of some 400
based aircraft, 108 of which are corporate jets, making it the
largest corporate jet base in the country. Annual operations
are approximately 210,000 per year. We have six air carrier
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and 24 commuter airline flights daily and board approximately
100,000 passengers annually. The airport is predeminantly
a general aviation facility.

The airport is located in the Towns of North Castle,
Harrison and Rye, New York, and borders the Town of Greenwich,
Connecticut, along its eastern boundary.

To illustrate the character of the area, let me de-
scribe Greenwich, Connecticut in more detail:

] Pepulation of 63,000

. Median income after taxes is $32,100

e Average home sale in 1980 - $264,552

& Average home sale in airport district - $§334,434.

ANCLUC

In 1977, the County applied for a Planning Grant to
fund & Master Plan for the airport., As the grant application
was being processed, the FAA through the Airport District Office
requested that the County amend the proposed Master Plan study
program hy the addition of a formal ANCLUC study in view of
"the location of the airport in a noise sensitive area and its

history of community reaction."

A Study Design was approved and work began in the
last half of 1978. As conceived, the ANCLUC Study was com-

prised of ten elements including a:

] Description of the Noise Enviromment
] Development of a Nolse Abatement Plan
] Development of a Land Use Management Plan.

All tasks were intended to include a series of public workshops
where open discussion could take place.




The first product of the study was the "Short Term
Noise Abatement Plan'". 1In it, eighteen operational procedures
were evaluated according to a serles of factors including noisge,
safety and other aviation and environmental concerns. Of the

eighteen procedures evaluated, only two were recommended for
immediate implementation. They were:

(Op. Ch #6) @ Channelization of helicopter traffic
(Op. Ch #12) e Preferential Runway Use Plan,
Specific Times Only.

Three other procedures were recommended for future implementa-
tion depending on other considerations. They were:

] Parallel VFR Runway
. Acoustical Barrier for Jet Run-ups

® Removal of an ATC Altitude Restriction on Runway

16 Departures.

Here, a comment from the introduction to the Short-Term Noise
; Abatement Plan is appropriate.

"It is important to note that the ANCLUC Study for
Wastchester County Airport has been preceded by several years
! of intensive effort by local aviation interests to abate noise.
i County officials, airport management, pilot groups, tower per-
{ sonnel, and citizens groups worked together constructively and
have spent many hours of effort to reduce aircraft noise im-
pacts while maintaining necessary airport service levels and
protecting the economic asset which the airport has become.
Little has escaped the attention of these groups to investi-
gate as potential noise abatement techniques for Westchester
County." Or in other words, in terms of nolse abatement
techniques, we were already doing it at Westchester.
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land Use Management Plan

The next product of the ANCLUC Study was the "Land Use
Management Plan” whose purpose was to “promote a pattern of
land use in the airport vicinity which is compatible with (air-
port) noise levels." Using the Ldn 65 contour as the maximum
desirable for residential use, it was found that only 60 per-
sons lived within this so called Primary Impact Area. Clearly
our experience indicated that noise concerned many more than
the sixty residents within the 65 Layn+ 90 at our request, an
analysis was made of the area ocutside and between the 60-65 Ldn
contours. In this Secondary Impact Area we found a popula-
tion of 4,700 persons outside the 60 Ldn and 1,900 persons
between the 60~65 Lan- Perhaps indicating what the community
had been telling us for some time, which was that the relative-
ly rural atmosphere of the area was not comparable to the
mere highly developed residential areas where a 65 Lan level
might be tolerable for residential use. In terms of Federal
guidelines however, we concluded from the above and from
studies that indicate that future development in the area is
rlanned as non-residential that our potential land use con~
flicts are minimal. Nothwithstanding the fact that in terms of
community perception, they are of great magnitude and growing.

Noige Abatement Plan

Noise monitoring tests were conducted to validate the
computer generated noise contour data. The tests togetherx
with our own sampling of community noise levels with portable
airport equipment tended to verify the computer data.

From my perspective, that is from the perspective of
the Airport Manager, the results of the study to date have been
disappointing in that they have failed to assuage the concerns
of the neighboring communities signifiecantly though not due to
lack of action on behalf of the airport, but because:
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¢ All promising noise abatement actions have been
taken, and

. Average noise levels in the surrounding communi-

ties are not that great.

When then has this left us? The answer is, unfor-
tunately, nowherel The community says we haven't done anything
and the airport users say, we have done all we can do to mini-
mize noise. Both are right. But both are also disappointed
because they both expected more from ANCLUC. But the story
doesn't end here. Perhaps in normal times the two sides would
work together and continue to make progress to reduce noise.
However, other events intervened to make things anything but
normal. Concurrent with the ANCLUC Study these events were

taking place.

The Master Plan that had originally spawned the ANCLUC
Study was concluding. With strong direction from the County
to constrain development, the Master Plan consultants had com-
pleted their recommendations and produced an Airport Layout
Plan that was intended to maintain the existing general avia-
tion character of the airport yet continue to permit limited
air carrier use, corporate jet and light general aviation uses.
Propesed on the Airport Layout Plan were six additional cor-
porate hangars, a new terminal to replace an existing World
War II quonset hut, a parallel light general aviation runway
and FBO and T-hangar facilities. Also proposed were drainage
improvements, easements to protect extended runway safety
areas, lines of sight and approach lights. A modest plan at

most airports.

Another event was the installation of a second ILS to
serve Runway 34, This installation was intended to supple-
ment the existing ILS on Runway 16 and permit the discontinu-
ance of a noisy circling approach procedure then in use. While




the FAA and the County felt that both safety and noise would
be enhanced with the new ILS, residents in the area under the
new approach filed suit in Pederal Court to prevent the in-
stallation and use of the system claiming in fact that noise
and safety would be compromised by its use.

With airline deregulation came yet another event. One
of the new start-up air carriers in the New York area filed
with the CAB for authority to serve 33 new markets. Included
as one of the service peoints was White Plains, New York, ser-
ved through Westchester County Airport. As is normal under
such filing, the carrier filed proposed illustrative schedules
that showed service to White Plains tc and from each new ser-
vice point for a total of 33 new air carrier flights from our
airport. The County quickly responded in opposition to the
proposed service but ran headlong into the new deregqulation
language that prevent any sponsor from artifically restricting
airport access leaving the neighbors fearing that the County
could no longer control the character and use of the airport,

And last but probably of most significance, a very
tragic accident occurred when a corporate jet crashed in a
wooded area while on an ILS approach about 3/4 mile from the
airport killing its eight occupants. This was followed a
week later by the crash of a twin-engine private aircraft
while alsc on ILS approach to the same runway. Fortunately,
in this c¢ase, the sole occupant, the pilot, was uninjured and
walked away from the airecraft. This, of course, was of
little solace to many airport neighbors who immediately de~-
manded that the airport be closed in bad weather.

So in spite of what we felt were extraordinary mea=~
sures to control airport development and minimize noise impacts
on our neighboring communities, we found airport opposition
groups organizing all around us fueled by our notoriety in the
local press, Residents who had never noticed air traffic
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before suddenly became aware of flights over their homes and
objected. In fact, the organizer of one group located beyond
the Outer Marker admitted he never knew traffic patterns
routed flights over his area until he read about it in the
paper, went ocutside and locked up and saw airplanes and now
was joining those complaining about noise though he had re-
sided in the same home for the past five years.

Pressure from these groups led to the passage of a
mandatory curfew which was inmplemented at the airport on
October 1, 1981, prohibiting all but emergency traffic from
midnight to seven a.m. It should be noted that this type of
restriction was evaluated in the ANCLUC Study but rejected as
not desirable due in part to the few number of operations
during the night.

Conclusion

To say that the ANCLUC Study has not been useful is
probably too critical, yet it has not brought about a resolu-~
tion to our noise problems.

It has been reassuring to have the ANCLUC Study re-
confirm measures already taken by concerned management. How-
ever, future progress in noise control at Westchester County
Airport won't result from further studies. Instead, progress
will come from the hard work and dedication of management,
user groups and community leaders. It will not be easy!l!




