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INTRODUCT ION

?his report, the product of thirteen man/days of research
of currently available documentation, analysis and preparation,
proposes to produce most of the answers to most of the same

guestions toward which the Department of Transportation's

‘office of Noise Abatement has been addressing many, many times

the same amount of manpower and hundreds of thousands of
dollars over the past four years. It is recognized that some
of the data herein have been derived as a result of that
affort; however, it must concomitantly be realized by the
reader that a good. portion of the aforecited effort is not

yet complete. Therefore what follows is the writer's hest
agsessment of the values, shortcomings, costa, time~framing
and feasibility of the aircraft noise abatement and prevention
alternatives examined. This is particularly true in the

section of the report dealing with recommended combinations

of selected strategies. ' ,
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e
E I, SUMMARY

? E : A. General

i The report examines various individual means of

f E achieving significant aircraft/airport noise reduction and/or

? F prevention, their costs in dollars and other terms, their

é . technical and operational feasibility, and the time frame

g E' during which each may be accomplish;d. Additicnally, a
-é selective detailed examination is made of certain recommended

;[: meansg, and their cumulative effects on the reduction of noise.

% 1 The means, noise reductlion attainable, social and

Erﬂ . other costs, assessment of feasibility, and time frames for

é g accomplishment are delineated in a series of figqures attached

ii to this paper.
'% g Figure 1 delineates the factors used in evaluating

ﬁ @ each of the strategies chosen and the results of the examination.
S It considers the following denomiﬁators for the strategy, taken
% E alone rather than in combinationlwith other alternatives:

%‘ 1. Means -= this is a description of the strategy.

g E 2. Credits_—- what reduction in NEF 30 & 40 contour

2 areas (using the 19B5 base area as the 100% model),
ilm the number of people affected favorably by the

; u reduction, and/or what other less tangible

: 5enefit5 may be derived from application of the
? u ' alternative?

; ) 3. Debits -~ what are the dolla; {and other) costs
- of implementation of the technique and the

;? limitations which may be expected therewith?

i
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9.

Segment Affected by Costs -- who pays for the change?
What alternative means of financing are suggested?
{Shown parenthetically)

Status -- When, in gross germs, can we expect to

see the results of the change?

Implementation Time Frame =-- specifically what years
are involved in the implementation process?
Peasibility Index -~ what is the degree of practi-~
cability in implementing the technique as a sole
¢hoice?

Legal/Institutional Status -- who must take action
in advance of implementation?

Data Source, and 10. Remarks -« self-explanatory.

‘Time available precludes a detailed examination of all

of the strategies for achieving relief in NEF 30/40 impact areas.

They were each screened for their obvious noise-reduction benefits;

only those procedural steps, technological changes, or other

efforts which promise some reasonable degree of noise abatement

in critical areas are examined beyond that point to determine

their costs and benefits and their feasibility from other aspects.

Because of the paucity of technical data available in

regard to noise reduction involving business jet aircraft, as

well as the obvious preponderance of the problem being engendered

by the air carrier fleet, no specific references are included

herein relative to the former, . Obviously, certain have uniform

applicability, and to that extent the entire fleet was considered.

1-2a
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B. Conclusions and Recommendations
1. The cost/benefit relationship of all source abate-

ment sErategies except énqine nacelle acoustical lining dees not
justify their further consideration in the near term. However,
continued and intensified effort is needed to insure that new
airplanes entering the fleet, and especially their engines, are
designed and/or treated to the maximum practicable extent toward
the reduction of noise.

o 2, Engine nacelle acoustical lining produces a signifi=-
¢ant reduction in source noise'at a not unreasonable cost, provided
that this cost may be shared by the public along with the user.

It is therefore recommended that a program he

instituted without delay to require the acoustical treatment of

JT3D and JTBD engine nacelles as delineated in the various

references herein.

3. The sound-reduction values achievable by nacelle
treatment can be increased significantly by combining that
approach with the early implementation of certain operational

procedures.

achieved by two-zegment approaches and higher glide slope angles,
3. The small gains apparent from the use of two segmen£

approaches, as opposed to the election of the use of a higher

transition altitude, do not justify the airborne and ground

installation costs involved.

6. Because of the diversity of size, shape and location

B

N

L
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4. There is no difference between the reduction values WXT)
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" of problem areas among the various noise-impacted airports, it
rn may be more practicable at some locations to adjust the glide
-

;‘?f 1 slope angle upward, utilizing a higher transition altitude in
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association therewith, and at others teo rely solely on the

latter operational procedure.

It _ig therefore recommended that, as appropriate

to each airport concerned, the operational procedure/s

discussed in 6. supra be instituted at an early date.

7. A3 & result of the foregoing, the pragsent NEF 40

contour areas will be markedly reduced in size and; therefore,

population.

It is recommended that land use strategy a.,

relocation of persens within NEF 40 contour areas, be
instituted as soon as a firm determination can be made regarding

the extent of the remaining impact area.

It is further recommended that cests involved in

accomplishment -of this ‘recommendation be borne in considerable

part by the public at large,

8. Zoning of'undeveloped land for noise-compatibie

use is an essentilal strategy in the prevention of damage to

' the public health and welfare.

It is recommended that necesséry legislation be
enacted which will ensure that this action is taken in respect
to new as well as existing airports. '

9, withholding of ADAP funds in the absence of adeguate
land use planning will force airport and land use control
authorities to take appropriate steps to prevent loss of funds,

It 1g recommended that rulemaking ke promulgated
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by the Federal Aviation Administration which will direct the
withholding of ADAP fupds in the demonstrated absence of land
use planning in respect to noise,.

10. Curfews per se are unduly restrictive and often
costly. However, curfews intelligently and selectively applied
may be utilized to achieve beneficial results without undue

expanse .
It is therefore recommended that action ke taken on

the federal leval (8o as to ensure standardization of application)
to institute, as of a reavonable effective date subsequent to the
inception of the recommended engine nacelle retrofit program, a
curfew on all flight operations in terminal areas between the

hours of 10:00 P,M. and 7:00 A.M, local time:.except for those

alrcraft whose engines (a) meet FAR 36 certification noise

emission standards, or (b) have undergone nacelle acoustical

treatment.
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II. DISCUSSION

A4+ General
The baslis for selection of the various means of

achieving effective noise reduction has been discussed earlier
The parameters

in this report and does not bear repeating,
evaluated in considering each of the sub-strategies were
researched iun the most current literature available. The
values quoted are derivad, in part, directly from these
gources; in some cases limited extrapolation (on the order

of a ratic of 3:4) was accomplished in order that each datum

would be relative to the next.
The wvarious means, technigues, procedures {or choose
your own word) for achieving significant reduetion of noise

on and in the enviraens of ailrports were organized into four
These are entitlad:

of what I have chosen to call strategies.

1. Source Abatement

Operational Procedures

3. land use .
Service Restriction ;
No significance should be read into the order in which the -
above listing appears, nor to the rank order in which each
Each of the means has been

sub~strategy is delineated.
evaluated individually, as if it were the only one being

considered, The results of this evaluation are displayed in

Figure 1,



It should ke borne in mind that the costs of a total
system (involving elements from most, if not all, of the
strategies discussed herein) cannot be computed by simply
su@ming the individual costs of each of the alternatives
selected, This 1s because the improvements achievable through
the application of service restriction, source abatement and/or
operational procedure strategies lessen the numbers of people,
acres, square miles, households, or whatever denominator, to
be dealt with by land use options.

Because of this interrelationship before evolving a
final choice of means it was necessary to inspecl various
combinations in order to assess the effect on the selectiens,
if any, of number of flight operations. For this purpose,
altr carrier airports were grouped into three categories by
nunber of annual operations (predominantly air carrier), with
the break points as follows:

1. 6000 - 75000

2, 75000 - 200000

3. 200000 - 675000
This distribution represents 103, 21, and 13 airports,
respectively, in each of the categories.

It was found that (as might readily be expectéd) that
the number of operations did not affect the source abatement
technigue applied., This variable made its effect felt on the

viability of various operational procedures and land use
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strategles. However, other factors also affected choices in

these strategic areas so that the net result was found to be the
lack of need for subcategorizing final selections of recommended

noise abatement techniques by level of airport activity.
This report concludes, then, with a brief discussion of

each of the means recommended for implementation and the cumulative

cogts and effects of the total selection.

B. The Abscissa of Figure 1.
The factors considered in respect to the strategie=s

evaluated are defined herein in order that the reader may be fully

upprised of the extent (or the lack thereof) of coverage of each,

1. Credits
This term is used to describe the benefits derivable

in terms of reduction of land area within NEF 30T and 402
contours, the estimated number of persons affected favorably by
this reduction3 and/or other tangible or intangible benefits

obtainable as a result of the application of a specific noise

. abatement or prevention scheme.4

-

1.1
Items labeled A, B, C & D under "Credit" column in Table 1.
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2, Debits
This term is used to describe 1972 dollar costs

{(where determinable from reference material) as well as
gualitative statements concerning major limitations involved

the implementation of the means under discussion. 1In

" calculating the costs of refitting aircraft with new engines,

the development and certification costs, estimated by various
sources to be in the order of $500 million, were not singlegd
out, This figure represents a sizeable sum required to be
advanced by the engine and alrframe manufacturers, but is
presumred to be recovered in their charges to the alr carriers
and is thus depicted in the capital costs attributed to the
latter for this option. Details concerning the specific
increases in airline operating costs as a result of supporting
the additional capital outlay required to filnance any source
abatement strategy have been left to the devices of the experts
in the figcal aspects of airline management.
3. Segﬁent Affected by Costs

This subject areé delineates the government entity,
agency or user group most likely to be saddled with the burden
of financing the éosts of the strategy. Where there is a
parenthetical entry in this column on Table 1, it is intended
that consideration be given to tha alternative cost recovery
neans described therein., These alternatives are discussed

at greater length in the examination of each of the strategies
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which follows in this report.
4, BStatus
This heading is used to describe in general terms
the effective period of the application of the atrategqy being
examined. Its values are: presently employed, near future
application or effect, and for future application or effect.
These values are further refined uﬁder the next topic.
5. Implementation Time Frame
This subject is treated both generically and
chronologically. The definiti&ns of the previously described
terms (subparagraph B. 4. infra) are roughly as follows:
Present - Now until the end of CY 1974
Near Future - Mid-1974 to the end of 1978
Far Future = Beginning of 1978 to 1985
6. Feasibility Index
This is a subjective evaluation of the overall
practicability of the sub-strategy under examination, considering

its coat in respect to the benefits to be derived, the time period

in which it could become effective, the difficulties anticipated

in effecting the program, ete. It is intended that the feasibility

index

.
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represent what a large body of reasonéble. informed pecple
would consider to be the relative worth of each of the means,
using the terms '"Practicable", "Marginally practicable", and
"Impracticable®,.
7. ILegal/Institutional Status
The application of this term in the report may

have a somewhat different significance from that being employed

by others involved in this effort. Its use herein is intended

to convey the need (or lack of need) for regulatory, legislative,
and/or financial planning action on the part of the Federal
Government, State or local legislative or regulatory authorities,

operating agencies or the aviation industry, as indicated.

C. The Ordinate
Before proceeding with a discussion of the strategies

which may be employed to combat the problem toward which we

are seeking recommended sclutions, the following assumption

must be enunciated. 1In order to conserve time and effort, as

well as expense, it has been assumed that the reader is

basically familiar with the various types of source modification
techniques, operaticnal procedure and land use strategies

hereinafter discussed. Where the writer has doubts about the

validity of this assumptien, he has provided explanatory text

material.
1. Scurce Abatement Strategies

These strategles represent wvarious degrees of

10
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geverity in terms of coverage as heil’as cost. Much of the body
of reference material on this subject goes into greater detéil
in the breakout of options and combinations thereof. To do so
here would be wasteful of the reader's time, since a speciﬁic list
of references is provided.

All of the percentages of reduction delineated are based
on the 1985 base case area equalling 100% and the population data
base is the same year, unless otherwise indicated.

As further explanation of the foregoing, it has been
projected in Reference 2 that normal fleet attrition and replace-
ment with aircraft equipped with guieter enginer will produce by
1985 a reduction in the NEF 30 impact area to a value of 70% of
the 1972 area. This new base-area (1985) is used as the 100%
model against which the effects of each of the following strategies
is plotted. ' '

The Department of Transportation has indicated that 90%
of the noise impac£ areas are éreated by operations at 23 airports.
Population data were available for the NEF 20 contours of 17 of
these airport environs. Those six locations for which data were
not available were found to be roughly representative of the
remainder; therefore, the foregoing population data were extra-
polated, firsg on a 4:3 basis to arrive at a 90% NEF 30 population
figure, then on a 1.11:1 to derive a 100% population exposure,

The resultant NEF 30 figure was 6,182,788 people. It had been
previously observed by the writer that there appears to be a ratio

of about 10:1 between NEF 30 and NEF 40 areas: thus an arbitrary

11
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10% of the foregoing population valﬁé was assigned to the NEF 40
areas. It should be mentioned again that this pepulation figure
is that expected to be exposed in 1985 if nothing is done in the
way of noise abatement except rely on attrition and replacement
of the airline fleet.
a. Replace Fan = JT3D Engine

This technique, applied to that portion of the
U.S. airline fleet (B=707 & DC-8) forecasted to be extant in 1978,
would reduce the area within the NEF 30 contour by 40% in the case
of takeoffs and 67% for landings. This would affect 2.473 to
4,142 million persons favorably. The comparable values for the

NEF 40 contour are 61l% for takeoffs and 96% for landings, affecting

v

377,000 to 593,000 people. ;}f\_. W

Best current estimates of the capital cost-of
this strategy are aboué;$7?0x%illion. One penalty associated
with the new fan would be a 3% increase in the gross weight of
the aircraft. On the basis of the current policy of the Adminis-
tration, as enunciated by the Department of Transportation the
costs for this modification, as for all source abatement strategies,
will be borne by the users of the airspace. An alternative to
this policy, that is, a partial Federal grant, is discussed in the
next section of this report.

The effect of this modification could start to

~be felt by mid-to late 1974, and the program could be completeduﬂn“j)f

by early 1977.

\"—»—--A...._ . - . ot T ) )
Because of the costs involved it is considered

only marginally practicable, and would require action on the part

1i-A
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(Ref. 1 & 2)

of the Federal Government to initiate the requirement for the
11-B

change and on industry to effect it.’
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b. Replaée Fan -~ JT3D & JT8D Engines

This strategy would affect the entire fleet of
aircraft presently pqﬁipped with low bypass ratio fan (LBPF)
engines, at a cost of $2,100 million, and would produce an increase
in benefits (compared to the preceding means) of 1-2% reduction
in the NEF 40 area. It would prbvide relief teo an additieonal
123,000 people in NEF 30 areas and 18,600 in NEF 40 areas,

In addition to the costg involved, this change
would cause a 7% loss in range for theHE:ziz;hnd DC~9 ag well as
QEEE/;ncrease in spe01fic fuel consumption for the latter aircraft.
Because of the considerably larger number of ai::raft involved,
it is anticipated that this program could not be completed until
the end of 1979, at the cost value shown., It would require the

game type of regulatory and industry action as heretofore described

for JT3D engines alone, and



e
(|! which is required for the application of all of the source abate~
i F. ment strategies.

; = On the basis of the very small increase in

%TE benefits accruable from this strategy as opposed tolits costs, it

iz deemed impracticable. (Ref. 2)

PP |

Cs Replace JT3D Engine = equipped Aircraft

(B-707 & DC-8)

r
-

This strategy proposes to scrap {or sell for

~1

use optside the United States) all of the projected remainder of

the four LPBEF engine equipped aireraft and replace them with DC-10,

3

i

I=1011 and B=747 airplanes. The benefits derivable from this

X

maneuver are essentlally the same as for b. above, but the costs

i e oot 8 e e e
i

escalate to $5,534.4 million., This projects an additional require-~
ment for 76 B-747s .and 164 DC-10/L-1011 aircraft to compensate for
the passenger/cargo capacity of the replaced B-707 and DC-8 air-
craft, over and above the projected increase in the wide-~body jet
transport population.

Production of sufficient additional aircraft
to meet the demands of the application of this strategy could not

commence begore 1976 and would not be completed until 1980, thereby

implying an airlift shortage between 1978 and 1980 (presuming that

E{ﬁ there was a forced retirement of JTID-~engine aircraft by that time)
=]

or extension of in-service time of "noisy" aircraft until replace-

sk
i L ments therefor came off the production line.

i
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On the basis of all of the foregoing this

strategy is deemed to be impracticable, (Ref, 1 & 2)
d. Reequip All Current Aircraft with "Quiet Engines"

The potential benefits to be accrued from thisg
strategy are markedly greater than all others in this realm. It
has been opined that 94-~97% of the poeple in NEF 30 areas and
98-933% of the NEF 40-~affected persons (5.8 - 5,9 million and 600~
606 thousand, respectively) would be relieved by this change. Its
costs (apart from the previcusly mentioned $500 million development
and certification outlays) is about 57,240 million. Because of
the lead time involved ir the development and certification
processes, the first of the production engines can not he expected
to be installed on an aircraft until early 1978, and the program
could not reasonably be expected to end before mid-1981 at the
earliest.

Principally because of the dollar cost, but
additicnally because of the alternatives available through a
combination of strategies, it is deemed impracticable to pursue
this course for the near term. However, continued and intensified
effort 18 called for to insure that new airplanes entering the
fleet, and especially their engines, are designed and/or treated to
the maximum extent practicable toward the reduction of noise.
(Ref. 1 & 2)

é. Engine Nacelle Accoustical Lining
This strategy, applied to all LPBF engines, would

reduce NEF 30 areas by 36% for takeoffs, 62.4% for landings; the
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corresponding reductions for NEF 40 areas are 57 and 94.5%.
ranges of population affected are 2,225 to 3.858 million and
14=-A

352,000 to 584,000, reépectively.
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are variously computed as $475 million (Reference 2) and
$396 million (Reference 3) although there may be some variation
in the number of aircraft upon which the latter figure is based.
Another cost is the imposition of an additional 2% onto the
direct operating costs of the aircraft,

This program could commence by mid-1974 and
would be completed, at a "moderate" schedule, by the end of
1978, A “fast® schedule would involve considerable overtime

pay costs, but could advance the completion date to the end

of 1975 N
When considered in context with some of the

material which follews in this report, and even when viewved
alene, this means is considerad to be practicable.
2. Operational Procedures Strategies

a. Steeper Glide Slope
‘This procedure, which calls for a glide silope

angle of about 3.5°, as opposed to the present maximum angle
of 3,0°, would provide relief as follows: NEF 30 - 25-7G%;
NEF 40 - negligible., Affected by relief: 1.547 to 4.7

million people.
The above~cited relief has some concomitant

costs, These are in the order of $15-20 million, for
recommissioning, photothecdolite-nmeasured flight checks of

the glide slope at the new angle. This cost would be ohe
attributed to the FAA, since that agency has the responsibility

15



for performing such checks.
Other petential limitations to the application

wm K

of this means of noilse abatement are the preoblems attendant

=3

with gaining acceptance from the pilot community of this

procedure, which increases vertical velocity by one-sixth to

SPTTTAE L TL Sant Re e L e

f

|4
: .a value, in the case of a ground speed of 150 knots on final
{F; approach, of 927 feet per minute. This sink rate borders on,
,_ if not exceeds, what is considered to be the maximum practical
':l:' rate consistent with safety in the approach zone. In instrument
ff‘ meteorological conditions, with poor visual reference for
: " touchdown, this rate of sink could cause some preoblems in
: [: aircraft control at the touchdown point;..
E . Subsequent to obtaining concurrence from all
;[ﬂ ‘segments of the user population, (required in advance of a
\’ [: "radical change in navigation aid alignment) the time frame

for implementation of this strategy would range from its

il
¥

beginning in mid-1974 to completion by mid-1976. This time

gpan iz almost inexorable because of the limitations on air-

m borne £flight check equipment, aircraft and trained personnel.
j¥ The feasibility index attributed to this procedure is '

f‘j . marginally practicable. (Ref, 5)

. LE b, Higher Transition Altitude to E;inal Approach
1 s This procedure's application would reduce

' L" g NEF 30 contours by about 40%, but would have no effect on the
5-} E NEF 40 area, As a result of the reduction in NEF 30 contour
0 f‘

- ‘ 16
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size, 2,437 million people would no longer be exposed to the amount
of noise associated with this value.

Its costs are somewhat nebulous in that they are
caused by delays as a result of reduced runway acceptance ratce
created by a considerably longer common final approach course. .I
have estimated them to be in the order of $10-20 million annually,
reflected in increased direct aoperating costs of the users of the
airspace. This figure reflects the extra aircralt operating time,
concgrrent fuel consumption and attendant labor costs incurred as
a result of the delays to air traffic created by the application
of this procedure universally. No computation has been made of the
congiderable costs of ;air traffic delays to the persons most

directly affected, the passengers involved, but they would be

-eonsiderable in value of time and in inconvenience.

‘ However, on the’other side of the coin, this
means does have application without signiﬁicant penalty at locations
of lower traffic density wherein delays are not a factor. The
strategy could be applied immediately in some areas, and in the
near future in others, pending a review and revision, as necessary,
of terminal area alrspace procedures.

The benefits derivable from the applicatieon of
this procedure are incorporated in the two-segment approach strategy,
which is discussed immediately hereafter. It is considerxed that
this procedure is practicable with the qualifications which have

been delineated. (Ref. 4)
Q. Two-~segqment Appreoach, 3-mile Transition

This means of lowering perceived noise levels

s 17
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caused by landing aircraft embodies an initial descent angle
of 6°, and a transition therefrom to a "standard" 3% giide
slope at a point about 3 nautical miles freom touchdown, when
the aircraft is at an altitude of about 1,000 feet above
airport elevation. It includes a considerably higher initial
transition altitude than the 1500-2000 feet above alrport
elevation associated with current procedures utilizing the ILS.

Airborne reguirements inciude lustailation of
a computer which would generate the 6° glide slope and cause
data regarding the aircraft's position relative thereto to be
fed to the flight director and the approach coupler, both of
which instruments would reéuire some modification to accept
this additional input. .

An additiocnal ground-based requirement is a
DME (Distance Measuring Equipment} installation co-located
with the glide slope transmitter for the ILS. Data from the
DME and the aircraft's barometric altimeter would be fed to

the new computer, from which hases the 6° glide slope would

be constructed.
Relief to be anticipated from the application

of this technology exists only in the NEF 30 contour area, }
which would be reduced from 25% to 76%, depending on the
airports chosen for implementation. The resultant population
figure relleved from NEF 30 noilse exposure would range from

1,85 to 4.7 million people,

18 ﬁ
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Costs of the system are calculated to be $20
thousand per aircraft installation for a basic non-redundant
sysatem, equating to $50.1 million for a 2505-plane fleet
(1§76 projection), Beyond that.point in time it is assumed
that necessary airborne computaticns could be performed by'
existing computers installed in aireraft delivered to the fleet.

The ground-based portion costs are $50
thousand per installation (in place and operating) and, based
on a total system installation, represent a capital cost of
$70.15 milllon for current ILS installations not presently
equipped with DME, or $24.5 million, based on the FAA's
projection of 490 systems extant by the end of 1476.

This strategy is presently undergoing a joint
flight evaluation by FAA, NASA and United Air Lines at Los
Angeles International Airport. Results of this activity will
be used to develop standards for'redundant airborne
installations, ete. In addition, twe other airlines, National
and Pacific Southwest Airlines (PSA) are assessing the
procedure in visual meteorological conditions.

On the basis of the data at hand, this means
of abating aircraft noise is deemed practicable. (Ref 1, 2,
5, 9)

'd. Thrust Reduction on Climbout -- Reduced Flaps

The effects of application of this strategy

are derived principally from other than JT3D-equipped aircraft

19
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because of their normally greater ratio of power to spare,
although a lightly loaded B-707 or DC-8 can alsoc create hoise
reduction benefits with a power reduction after takeoff, if
safety conditions permit. Across~the-board gains through

use of this technigue are from 14~54% reductions in the NEF

.30 and 40 contours, the wvalues varying inversely with distance

from the airport. Population exposurea reductions are in the

range of 865 to 3,34 million for NEF 30 and about 10% of

these values for NEF 40, -
_ There are no dollar costs associated with this
technique, already in use at many noise-impacted airports. This
strategy is deemed to be practicable for application as required.
(Reg, 7, B) ' ' -
e. Use of Preferential Runways
This technigue has been applied at a number of
high density airports with adequate configurations and runway
lengthg, and the varying character of whose envireons offers
an opportunity to direct landings and, principally, takeoffs
over land areas which are less noise-critical. Directed use
of a preferential runway is usually predicated on a maximum
crosswind component of 15 knots. |
| There are no measurable gains associated with
implementation of this strategy, since most, if not all, of
the published NEF contours in existence today are predicated

on the use of this system. This report could not he considered

20
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complete, however, without mentioning this means and,
additionally, it tles directly into the next strategy to
be discussed, It goés without saying that this technigue
is feasible.

f. Dispersed Parallel Runway System

At J. F. Kennedy Airport, New York, one of
the airports of highest traffic density at which preferential
runway systems are utilized, the noise burden throughout the
periphery of the alrport complex, and particularly under the
airport complex, and particularly under the flight paths of
departing aircraft whicli were complying with prescribed noisge
abatement departure procedures, that an attempt has made
to "spread the lead" in an effort to achieve some measure
of reduction of complaints,

The system presently under evaluation is one
vwhereby the noise impact under a given route is calculated
cumulatively by number and type of departing aircraft. when
a predetermined exposure level has been reached, and
operational conditions permit, the flow of traffic is changed
so as to direct it over a different area, again until that
area hag reached its predetermined noise impact level, etc,

The total noise impact over the long teim is
the same for each of the areas as would be encountered by
random distribution of runway usage under the former

preferential runway system., However, it has been postulated

21
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that less prolonged periods of exposure will serve to lower

the complaint level which, although not an accurate measure

of noilse impact by an? means, is an indicator of the effects
under discussion herein, particularly in the New York area.
Preliminary indications appear to be validating the hypothesis,
although what changes may arise as warmer weather, with more
open windows, arrives remains yet to be seen.

There are some costs attributable to this
program, incurred by the FAA in personnel costs required to
monitor the program and by the users in delays encountered
during traffic switching periods. Were the program to bhe
instituted at all of the high-density terminals at which it
has applicability, the personhel cost would approach $750
thousand annually.

This strategy haq no tangible effect on actual
nolse reduction. Notwithstanding this, as an interim measure
which may provide some psychological relief during the time
frame that other, alleviating, programs are being implemented,
it is deemed to be practicable.

g, Increased Climb Gradient -~ No Thrust Reduction

This procedure, which has undergone empirical
analysis and some flight testing directed toward obtaining
subjective reactions of passengers and flight crewmembers by
at least one major airline, is capable of producing some

reduction of noise in excess of that generated by the “standard®

22
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climb gradient, to a marked degree for close~ih communities,
Specific numbers are hot presently available. The utilization
of this procedure at High traffic density airports has draw-
backs in that the differing climb rates of, for example, a
heavily loaded B-707 and a lightly loaded B-727 would require’
that the airspace and control actions be tailored to the
capabilities of the former while accommodating the latter.
This type of flexibility, although eminently desirable in the
ATC'éystem, dees not exist, nor iz it forecast to exist for
some time to come. However, by applying this strategy
selectively (as is true of most, if not all, of the operational
pfocedures) scme banefit may be cbtained in noise reduction at
certain airports, with no dollaf costs heing* incurred by anyone.
It is therefore considered to be practicable, as gualified
herein,
3. land Use Strategies

This is the most difficult of the strategies to
assegs hecause of the multitude of problems associated with
each of the potential alternatives. Howaver, there may be
an advantage in having a *“non-expert” look at some of the
choices, in that there exists the possibility that he may be
able to see the forest rather than just the trees,

Although there are some sub-variations in the
application of the technigues under this major heading, again

time and particularly lack of expertise precluded detailed

23
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examination of each of them. What follows is a gross

description and discussion of the major means available or

potentially availabie,

a. Relocation of Persons Within NEF 40 Contour

This means of reducing the impact of airport/

‘ajrcraft noise impact may be characterized in medical terms

as radical surgery. That is not necessarily to say that it

is not good, practicable, or feasible, but rather that it
represents a serious disruption in urban society., Its various
pros and cong are more than adequately discussed in a wealth
of study deocuments prepared as a result of extensive

investigation into its many effects., In the considered

judgment of this writer, its total effect, unmitigated by
any other influence, would be felt by 618,000 people. Its

grosg dollar costs would appear to be in the neighborhood

of §5,580 million,
It is rather obvious that an undertaking of

+his magnitude is far beyond the fiscal capability of local,
or even State, interests to perform, and that some forms of
Federal assistance would be an absolute requirement, This

would include personnel, management and pecunlary assistance

in the form of a grant. This suggestion runs counter to the

previously enunciated position of the Federal government that
the costs involved in neoise abatement shall be borne by the
user, A few words expressing the opinion of the writer are

24
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in order at this point. They are directed to the subject
of grants for technological improvements in the engines of
the "offenders" as wéll as to the applicaticn of this '
philosephy to land use strategies.

There is a charge made in the Noise Control.
Act of 1972 that certain actions shall be taken "in order to
afford present and future relief to the public health and
welfare from aircraft noise..." and another excerpt, "...vhich
emits noise capable of adversely affecting the public health
or welfare..." However, in Section 3 of this legislation,
entitled "Definitions”, there is a noteworthy akzence of any
reference to the terms "public health” and 'welfare". It can
only be presumed that this omission was by design and not by
accident, thus leaving the definition of these terms, as that
of beauty, in the eye {(and in th;s case, ear) and mind of the
beholder,

That apparently being the case, I choose to
propound that the public at large bears some goodly share of
the responsibility for its own health and welfaré as in the
case of ald to dependent children, old age assistance, welfare
payments te the indigent, and so forth ad infinitum. Certainly
those who cho;e to locate themselves in such proximity to a
source of noise pollution subsequent to the production of
evidence as to its existence should not expect to find relief

gsolely at the purse of the user of the noisy facility. If

25
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such relief is deemed to be in the public interest, to improve

"the public health and welfare," than it appears reasonable that
the public should pay for it, particularly when one considers

the vastness of the costs and the relatively small base which would
otherwise have to support them.

The argument may be made by proponents of an
oppesing point of view that factories which pollute streams are
required to fund corrective measures, and that the costs involved
are passed on only to thelr customers (read users):; that pollution
control devices on auteomobiles are paid for by the ultimate
purchaser {read user) in +he purchage price, ete., etc. While this
is true, the relative fiscal lecad per individual is insignificant
when compared to the ratios applicable in aviation, particularly
commercial aviation.

If elected as an alternative, implementation
could not be expected to commence prior to 1975 because of the
necessity for finding means for financing, enactment of appropriate
enabling legislation where needed, establishment of organizational

means for accomplishment, inter alia. It
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is anticipated that the entire process would take at least

5 years to complete, due at least in part to the present

ve B

unavailability of substitute housing and public facilities

Ja

il {schools, libraries, etc.) for the displaced populace.

§r3 As a single source of alleviation of the

é ! problems under consideration in this document, it is considered
. :i: to be impracticabie. (Ref. 6, et al)

gfﬁ b, Zoning of Undeveloped Land for Neoise-

e Compatible Use Only

;{; Use of this technique is an absolute requirement

g l in the earliest planning stages of a new airport., As sure

ﬁ[; means of eliminating noise exposure to households it has no

equal provided that it is exercised firmly, without exception

e

& in

and with no regression. Unfortunately, the history of activity'

LR p e

in this sphere i replete with examples representing the complete

[rn—
w0

i antithesis of these requirements.,

It has been considered by some that this quasi-

Judicial process may be considered to be a *"taking" of property

j 2 rights from the owner and that compensation therefor is due.

;13 This iz a problem té be wrestled with by the legal experts.

£ 1f there is shown to be a pecuniary losa to the property owner
i{; as a result of this type of action, compensation would be a cost
; 3 assaciated tﬂerewith. to he horne by the ajirport autherity.

iLi It is teasonable to expect that the administrative costs

;!: , involved in the zoning/rezoning activity be borne by the agency
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exercising the land use control authority.

The effectiveness of this technique extends

throughout the time frames discussed herein. Some jurisdictions

B

3.3

have the authority at present in their land use ordinances to

effect such actions for the purpose of noise prevention.

e

Others would 1ikely require additional enabling legislatien,

"

g]; ‘compacts among neighboring jurisdictions, etc., In still others,
§,M thig situation is uncertain,

P

;" Nevertheless, notwithstanding the problems

attendant thereto, it is deemed to be practicable as a partial

o

solution to the problem. (Ref. 5)
c. Withholding of ADAP Funds in Absence of Adeguate

-9

Land Use Planning o

Here is a methodology which should have beeh
employed years ago by the FAA and which would have stimulated

(1) 1litigation to overcome what would be called “"arbitrary and

B S

capricious" action on the part of the Federal government

without legislative authority therefor and thus likely

H

triggered the Congress into providing this authority, or (2)

concerted hohest effort on the part of airport sponsors to

& o

uclean up their own houses" in this context., There are no

E=

tangible dollar costs which can be assessed against this

activity nor, in view of the intent of the Congress in

fbm enacting the Noise Contrel Act of 1972, should there be any
o1 reluctance on the part of the FAA to, at least, propound
K .

- ' ‘ 28
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esﬁablishment of this policy at the earliest possible date,
The Administrative Procedures Act being what it is, affected
perso.ns would be provided more than ample opportunity to be
heard on the subject prior to the establishment of a
regulation in this regard.

Its effect would be a lasting one and it is
considered to be eminently practiéable.

d. Compensation of Residents Within NEF 40

Contour Areas

_ Seme effects of application of this strategy
would be to decrease the number of noise complaints from the
receiver population, and to previde, where practicable, a

means for property owners to cause theilr premises to be

insulated against the noise of aircraft. Yet against the

vardstick of protecting the public health and welfare it does
1ittle, since sound insulation is not totally effective as a
remedy for annoyance indoors and not at all effective for
outdoor household activities. It certainly cannot be considered
as a sole source alternative, but may have limited application
in lieu of relocation in borderline cases.

Its methodology has been treated in two forms,
so-called noise easements and property tax reductions,

(1) Noise Easements

The estimated cost of this alternative

as a sole source technigue is $1,100 millien, based on 20% of

29
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the valuation of the property assessed in sub-strategy 3 a.

infra. This cost would be laid on the airport operator and/

or the local government, presumably to be recovered through

increased (a) taxes on the airport, (b) charges to the air-

port users (airlines and others), or (é) passenger head taxes.

Its application, as would the tax reduction alternative

discussed below, would entail a periodic review (if it were

a recurring payment) to ensure that the situvation which called

for.the compensation continues to exist.

In order to accomplish this means, (which

is not nolse abatement under any extension of the definition
of the term) action would be required at all levels of
government to establish a uniform program. JIn view of what
would be required In this sphere, it is considered that
compensation action could not ccxr'lmence prior to 1976.
(2} Tax Reductions

All of the same arguments both for and
against the foregoing concept are applicable hereto. In
addition, there are a couple of points against this scheme

which should be mentioned.
First, it dees nothing at all for the

renter, since by its very nature it is directed toward the

property owner, This point is of large importance in areas

such as New York, where a great percentage of those impacted

by alroraft noise are apartment dwellers,

30
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Second, the dollar amounts to each owner
would not appear to be large encugh to be anything more than

8 token payment for annoyance.

On the basls of the foregoing, for limited

application in concert with other strategies, 3 4, (1) is

- considered marginally practicable and 3 d. (2) is deemed

impracticable. (Ref. 5.)
4, Service Limitation Strategies
a. Curfew - All Flights

This subject'is one which is anathema to the
airiine operators, faced with the specter of large units of
airborne hardware being forced to stand idle for 37% of the
24-hour day when, at least over certain routes, these aircraft
could be utilized to preduce revenue., It is an especially
grim prospect to the large movers of air freight, whether they
be an all-freight operater or a combination passenger-cargo
carrier. Much of the all-cargc transport activity transpires

during the night hours, which provides the major incentive to

a shipper -- next-day deliverf at any major terminal in the

country.
There is a considerable volume of eastbound

non-atop, and one-and-two~stop trans-continental passenger

service which would be disrupted by application of a curfew,

since most of this activity is between 10:00 P.M. and 7:00 A.M,

At least two airlines (Delta and Eastern) have a large volume
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of passenger flight movements during the early morning hours;
one of the busieat hours of the day in respect to departures
from Atlanta Airport is between 6:00 and 7:00 A.M, Traffic
between the New York area and the San Juan and South Florida
terminals is also rather intense during the normal pericds
associated with curfews.

Iest one start to feel that the foregoing is a
g#ales pltch against the application of a curfew, be assured
tha£ it is purely a curseory statement of the current situation

in respect to present {and presumably projected) fiight

- activity in this country during late night and early morning

hours.
Because of thé manner in which NEF values are

constructed, {(and I am not taking issue at this juncture with
their construction parameters) the elimination of flight
operations between the hours of 10:00 P,M, and 7:00 A.M,
would drastically lower each NEF ceontour in size at some majok
metropolitan airports, particularly JFK, ORD, MIA, LA¥, SFO
and ATL., It is inconceivable, however, that the f£light
activity accomplished during these hours would not be
accomplished, were a curfew instituted. The cargo must be
noved -- the remainder of the day's passenger flights will
not adequately accommodate the available passengers ~« the
net result would be a rescheduling of activity into already

1
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crowded earlier or later hours, causing adaitional airport/
airspace congestion (and In some cases over-capacitation).
Yet the total EPNdb effect on the public would be the same.
What would result would be a serious incon-
veniencing of a substantial segment of the traveling public,
additional fare costs (=ince additional airplanes would be
required to accommodate passengers and, in some instances,
cargo), elimination of the alternative of air travel to those
who ¢can only afford it on the basis of lower dollar outlay
va. unconventional f£light hoﬁrs in scme markets, and, as
previously indicated, additional delays to fligh+as caused by
overcapacitating terminal area airspace and runways.

' Yet on the other hand there is the constraint
of protecting/preserving the public health and welfare.
Doubtless the health of present}y noise-impacted house-
holders would be improved if they were not subject to the
stresses assoclated therewith at night. Without appearing to

disregard this facet of the problem, ah overriding concern

might be in this case the welfare of the traveling and shipping

public as well as that of the operators. Attempting to
reconcile these deverse interests with a single-edged sword

labeled "excilsion® is a fruitless exercise, for it deals with

irreconcilable extremss. What appears to be a more reasonable

@olution to this dilemma is discussed in the next subsection

of this report.
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‘thereby increasing NEF values.,

To summarize, a complete curfew on flight
opergtions between 10:00 P.M. and 7:00 A.M. would reduce
NEF 30 and 40 contouré by an estimated 60-75%, mestly in
majbr terminals where fl&ght activity between these hours
eonstitutes a significant portion of the total activity,
Its noise-abkating effect
would be felt by approximately 2.7 million people, or about
40% of the total population affected by NEF 30 and 40 exposure,
Its costs are'impossible to assess realistically
because of the variety of options which might be exercised by
the Operators/users: Its limitations have been heretofore

categorized and do not need summarization. It could be effected

immediately, but its disruptive effects would ricochet
throughout the remainder of the decade., It is deemed to be
impracticable as a single source solution to the problem.
b. Curfew - Non-quieted Aireraft
Ag an alternative to the foregoing strategy,
consideratlion was given to a curfew which would be applied
to those aircraft which had no'undergone any type of sound—‘

reducing retrofit as of a certain date. This technique alone

would provide a large degree of relief to affected households
and, further, provide a needed incentive to the airlines to
avoid operating penalties by proceeding smartly with an

appropriate noise source abatement technigque.

This strategy should also provide the option,
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where a suitable non-impacted alternate airport is available
serving the same city, for use by unmodified airplanes of the
alternate airport during curfew hours. There are very few
cities, however, to which this option would be applicable.

West Palm Beach might be substituted for Miami, Dulles for

. Washington Natiocnal, Oakland for San Francisco International --

those are the only three which come to mind readily.

In any event, this scheme is a relatively

palatable alternative to the plan discussed in Section C4a

"infra., It is practicable, with qualifications, and in and of

itself could be applied with an effective date established
one year after the beginning of a source abatement strategy.
Its costs are minimal and its indirect effects far-reaching.
¢. Capacity Limitations

Another service restriction strategy which
was examined was the reduction in numbher of total f£lights
between city pairs served by two, three or more carriers.
Examples are: New York~Boston, New York-Washington, New York-
thicago, Chicago-San Francisco, San Francisco-Los Angeles,

New York-Miami, ete. The total reduction in NEF number achieved

.a8 a result of the application of this means would be

insignificant, since this type of restriction has already taken
place once, a few years ago. JIf it were found that load factors
were averaging below 75% for all flights between one city pair,

then consideration might be given to this technique. However,
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if at los Angeles, for example, with its daily operations total
in the area of 1225, it has been estimated by the Director of
Airports of Los Angeles that there would be a reduction of ten
operations by this means, which would affect the NEF nhumbers by
a value of 0.03 for day or evening flights and 0.5 for all night
time flights,

At LaGuardia Airport, a reduction of twenty
operations per day or evening (the only periods where such
redyctions could be practically be accomplished) the resultant

NEF would be 0,05,
As a result of the foregoing calculations no

further consideration was given to the strategy.
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IIT., FINDINGS

A2 has been indicated praviougly, no single strategy by
itself is considered to be practicable in order to alleviate
the alrport/aircrart noise problem in a timely manner, or for

all locations, Rather, a combination of gtrategies must be

_applied, with some variations chosen to sult specific locations

or types of situatiocns, Some’ of the individual strategies
previously classified as impracticable in toto change their
characterization when considered in combination with others.

In deriving the estimates of improvement expected from the
combinations hereinafter expounded upon, each selected source
abatement and operational procedures strategy was examined to

determine, if possible, its benefits expressed in EPNdb., These

‘values were then summed, and the resultant total was cross-

matched to eguivalent percentage reduction in NEF 30/40 contour
reduction, This computation method appeared to create an
unconservative degree of decrease; therefore, tle process was
repeated using the root sum sguare method and the values derived
therefrom again crossmatched, 'The results of both methods

appear in Table I, along with a display of the effects of

engine nacelle acoustical treatment alone.

The 1limited number of choices displayed in Table I
presages the options which this report will recommend for
implementation. These options are in the source abatement and

oparational procedures areas only. Subsequent to their
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application there may remain a "hard core' area around mahy
airports which has not been and will not be relieved by these
measures, The extent of these areas may only be estimated in
toto by the application of the numbers used in this report,

It is anticipated that the size of the remaining problem areas
will vary as each airport varies in its envirens.

These areas aznd thelr peopulation should be treated by a
land use strategy, probably relocation, and conversion of the
affected properties to noise-compatible uses., The costs
associated with acquisition, along with the costs of the other
recommended alternatives, are shown in Figure 2, which also
indicates the time frame over which each alternative may he

-

expected to bhe implemented,

As a spur to the air carriers and other direct users of
the airspace to implement a wiable source abatement strategy,

action appears advisable on the part of Federal authorities

to propound rule-making which would estabiish, at a reasonable
date, a curfew applicable to flight operations of aircractt

vhose eﬁgines have not been appropriately retrofitted.

In the fiscal area, a requirement exists for funding
large expenditures for retrofitting jet engines, as well as f
in 1and acquisition and relocation of impacted households.
This is aimed at protecting the public health and welfare, and
as such, means should be found for financing a reasonable part
of these costs from general revenue funds of Federal, State and
local governments,
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Iv. CONCLUSIONS & RECOMMENDATIONS

A. The cost/benefit relationship of all source abatement
strategies except engine nacelle acoustical lining does not justify
their further consideration in the near temm. However, continued
and intensified effort is needed to insure that new airplanes
qntering the f£leet, and especlally their engines, are designed
and/or treated to the maximum extent practicable toward the reduction
of nolge.

B. Engine nacelle acoustical lining produces a significant
reduéﬁion in source noise at a not unreasonable cost, provided
that this cost may be shared by the public along with the user.

It ig therefore recommended that a program be instituted wit

without delay to require the accustical treatment of JT3D and JT8D
engine nacelles as delineated in the various references herein.

C. The sound-reduction values achievable by nacelle treatment
can be increased significantly by combining that approach with the
early implementation of certain operational procedures,

D. There is no difference hetween the reduction values
achieved by two-segment approaches and higher glide slope angles.

E. The small gains apparent from the use of two segment
approaches, as opposed to the election of the use of a higher
transition altitude, do not justify the airborne and ground instal-
lation costs involved.

F. Bevause of the diversity of size, shape and location of
problem areas among the various noise-impacted airports, it may be
more practicable at some locaticns to adjust the glide sleope angle

upward, utilizing a higher transition altitude in

d ag




association therewith, and at others to rely solely on the

Lrg latter operatiocnal procedute,

“ It is therefore recommended that, as appropriate to

f,z each airport concerned, the operational procedure/s discussed

gr‘ in £, supra be instituted at an early date.

i o 6. As a result of the foregoing, the present NEF 40 contour
ﬁ{z areas will be markedly reduced in size and, therefore, population,
I It ig recommended that land use strategy a., relocation
ir: of persons within NEF 40 contour areas, be instituted as soon

5[1 as a firm determination can be made regarding the extent of the

% ; remaining impact area, l

irg . It ig further recommended that costs involved in

: o éccqmﬁlishﬁent of this recommendation be borne in considerable
ig part by the public at large.

? ﬁ H. Z2oning of undeveloped land for noise~compatible use

is an essential strategy in the prevention of damage to the
public health and welfare.

It 1s recommended that necessary legislation ke enacted

vhich will ensure that this action is taken in respect to new

; ] a8 well as existing airports.

: g I. Withholding of ADAP funds in the absence of adequate

51§ land use planning will force airport and land use control

? 3 authorities toltake appropriate steps to prevent 1loss of funds,

“ng It is recommended that rulemaking be promulgated by the

;i? . Federal Aviation Administration which will direct the withholding
~

;ls
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of ADAP funds in the demonstrated absence of land use planning
in respect to noise.

J. Curfews per ge are unduly restrictive, and often
costly. However, curfews intelligently and selectively

applied may be utilized to achieve heneficial results without

undue expense.
Tt is therefore recommended that action be taken on the

Federal level (So as to ensure standardization of application)
to institute, as of a reasonable effective date subsequent to
the inception of the recommended engine nacelle retrofit program,
a curfew on all flight cperations in terminal areas between the
hours of 10:00 P.M. and 7:00 A.M, local time, except for those
aireraft whose engines (a) meet FAR 36 certificaticn noise
emission standards, or (b) have undergonhe nacelle acoustical
treatment.

The alternative strategies recommended herein are discussed

further and displayed graphically in Appendix A hereto.
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APPENDIX A

The alternative strategles chosen in the report have
been considered in this Appendix relative to their chronological
impact, particularly their pecuniary impact, The results have
been-plotted on Figure 2, Costs and Scheduling of Recommended
Alternatives. with the costs scaled down tc their dimensions as
reduced by application of the chosen strategies.

These data need little explanation. They represent the
costs of the alternative to the entity or entities required to
finance them on an annual and a cumulative basis. The figures
contained in parentheses are those associated with a fast-
échedule eﬁgine acoustical £rea£ment program.‘ The difference
between these costs and the "meoderate" schedule program costs
is the amount of overtime and extra labor compensation involved,

All of the time framing shown presumes reasonably
expeditions actions on the part of all those from whom action
is expected; i.e., legislatures, both state and federal,
municipal governments, airpert pperating authorities, air
carriers, engine and airframe manufacturers, etc. Shilly-
shallying and extended debate on the problem or its
recommended solutions should have transpired long since. Now

is the time for action, not words.
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EXAMINATION OF SELECTED ALTERNATIVE MERNS
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ACHIEVING SIGNIFICANT AIRCRAFT/AIRPORT
NOISE REDUCTION

TABLE I

EFFECTS OF SELECTED STRATEGY COMBINATIONS ON NOISE REDUCTION AND POPULATION RELIEF

i

; Eﬂ ,
it Mynarecy 1/  TAKECFF/ REDUCTION % REDUCTION NEF CONTOUR POPULATION RELIEVED
i COMBINATION  LANDING IN EPNL IN AREA NUMBER {Millions
e 2 -7 2/ s . 2 3y
“ n +1 LNDG 8.7 :/16.5 7.259,62 74=94 67 =77 30 4.575 =/s.311 4,142 = 4,761
A4 2 L¥DG 18 18 95 85 40 587 .587
A+ 2 LNDG 13 9.22 84,5 75 30 5,224 4,637
A+ 2 LNDG 18 18 95 95 40 587 587
o 7.5 5,47 69 57 30 4,266 3.524
TO e 18 95 95 40 587 587
. e
10 2.8 35 a0 2.226
LNDG 7 £2.4 30 3,858
10 5,4 57 10 " .352
LNDG 18 94,5 10 <584
1/5TRATEGIES

R

T T R A T I T T
x Bhew B

LT

A = Engine Nacells Acoustical Treatment
l = SBteesper Glida Slope

2 = Higher Transition Altitude

3 = Two-Segmant Approach

4 = Thrust Reduction on Climbout

2/ Adding values derived from technique combinations shown in First column
3/ Dotermining sguare root of sum of squares of values from technigue combinations shown
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STATEMENT OF FUNCTIONS OF NOISE MEASUREMENT TECHNIQUES

Although the measurement of noise in terms of its physical
properties is a well developed science, as are the techniques
employed in predicting changes in sound pressure levels with
certain variations in the noise source and the surrounding
environment, the predictability of the human response to
these sound levels is a good deal less absolute, and conse-
quently the establishment of standard measurcement criteria is
difficult. This issue is further obfuscated by the prolifera-
tion of criteria adopted and utilized by different federal
agencies, states, and countries. In correlating scientific
findings concerning the effects of noise on people, the in-
vestigétor is confounded by the use of such abbreviations as
dBs, dBA, PNdB, EPNdB, AL, NI, Q, NNI, TNI, NEF, CNR, and CNEL,
Fortunately, much of the resulting confusion may be eliminated
for those of us who have little teﬁhnical background by
examining the specific functions that each measurement technigue
serves.

Basically, each technique may attempt to measure
1) The sound pressure emitted by a single source (dB),

2} The loudness of a single source {(dBA),

3) The noisiness of a single source (PNARB),

4) The noisiness of a single source corrected for the length

of'exEosure and pure tones present for a single event (EPNAB),

and

5} The level of community annoyance created by a series of noise
events corrected for the time of day during which they

occur (CNR, NEF and CNEL).
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r Thus, the measurenents most commonly employed in the U.S.
H may be presented in a table, as follows:
NEvaluation| Sound Human Per=- |Human Per—- |Correc- Correc- Correc-
riteria |Pressure ception Of |ception OFf [tions For | tions For | tions For
Emitted By |"Louwdness" |"Noisginess" {Pure Tones | The The Time
nit A Single Of A 8ingle|0f A Single |& The Number Of | Of Day
Source Source Source Duration Daily
leasure 0f A Single| Bvents
Noise "Community
Event - Annovance"
s Measured
4 dB On Sound
Level Meter
. "¢V Scale
i Meagured
dBa On Sound
B Yevel Meter
? "A" Scale
r* _ L Measured i
4 PNL On Sound i
$ Level Meter E
t PS _PNAB
i Measured Generally ¥
EPNL On Sound E) [
Level Metex |Adjustment |
: As EPNAD To PNAB .ﬁ
Uses Operations i
CNR PNdB Weighted i
For b
~412200~0700 5
Uses Operations
NEF EPNAB Weighted
: For
2200~0700
Uses Operations
CNEL dBA Weighted
For
E - 1900~2200 &
2 2200-0700
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The three composite measures of community annoyance, CNR,
NEF, and CNEL, are presented in the order in which they have
been developed. CNR was developed and utilized during the
middle 1960's, and both the FHAL and VA? adopted it as a
criterion to be used in evaluating whether residential pro-
perties qualified for Pederal mortgage assistance.

With the derivation of the more sensitive EPNAB from
PNdB, NEF emerged as the more generally accepted technique
for evaluating the impact of aircraft noise on communities
and has been adopted by HUD Cirecular 1390;2, as amended.?

Both the FHA and VA have subsequently adopted NEF, and it
, has been the most extensively used measurement technique
in the U.S, to Qate.

CNEL was developed by the State of California for use
in its adopted airport noise regulations,4 and may prove to
be both more useful (dBA is a measurement unit uniquely
compatible with other noise sources and standards) and more
accurate (the weighting of operations from 1900~-2200, as
well as from 2200-0700, appears to have merit) than NEF.

However, NEF has proved to be a valuable tool in the
field of land use planning, and the vast majority of data
concerning the compatibility of community development near
specific &irports in the country have been developed and

- presented utilizing the NEF methodology. For this reason,
NEF has been used almost exclusively in analyses which have

required data samples and forecasts for a large number of

airports.
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ABSTRACT

The problems of noise associated with airports
have been identified as issues of local and national
concern, The causes of these problems and potential
technological solutions are described., Traditional
and modern judicial theories as well as legislative
approaches and their limitations are also examined,

In addition to econtinuation of the present poliey,

five major policy alternatives are identified: three
technical, one legislative and one judicial. These
alternatives are (1) operational changes using a

6°/3° plide slope for landings, (2) nacelle acouatic
treatment for present aircraft, (3) new engines on new
aireraft avallable in 1980, (4) imposition of a 10 p.m.
to 7 a.m. national curfew, and (5) liberalization of
Judicial policy granting more and larger damage awards,
Social Value Function analysis is explained and applied
to evaluate the dollar and non-dollar-quant#fiable

.eoats and benefita that acerue from the major alterna-

tives and their combinationa. A0 a result, certain
minimum low-cost actions are recommended. In addition,
the political cholee batween more costly alternatives
is clarified and an institutional structure propoged
to facilitate the choice.
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I. INTRODUCTION

Airport noise control has become an issue of both local

"and national importance. Communities not only object to

present noise but also fear future increases, Their objections

“have gained mughrooming political support and, ag a result,

.

the development of new airports and/or the expansion of present
facilities has been stopped in many areas of the country.

In the joint Department of Transportation = National
Aeronautics and Space Administration report on Civil Aviation

Research and Development, the'importance of this publie concern

wan recognized.

The impact of eivil aviation on the environs
mont 18 evident Ln the publiz concern ro-
garding nolge, air pollution, esthetics,
ecological disturbances, and meteorological

~changes. ~0f these 'effeets, noise is judped
to ba the most important and presently a
eritical constraint rto the future prowth of
aviation.... ﬁ]ncreasing realatance to aire~
craft operations can be expected at the very
time these operations ahould inerease sign
nificantly to meet the growing travel demnnd.(l)
{emphasin added)

The basic cauac Bf the airport noise problem is directly
related to the technology of the aircraft or, more specifically,
the.curbojet engine used to propel moat modern aireraft. Dut
golutions to the problem must rely heavily on legel, poliﬁical
and economic conalderations as well as technology.

There aro a multitude of options available but to date they
hnvo naver been compared in any systematic way to evaluate their
relative effecta on tho local comunity, the air induatry and

the traveling public, The asgessment task 45 to peleet the beat



solution to the existing problem from a number of specific policy
alternatives, The difficulty is in defining "best". A8 in any

environmental area, quantifying goclal, non-economic valuesa is

highly subjective, The National Academy of Seience recognized

the relevance of the social costs and the difficulty in comparing
them with other economic factors when it stated in a recent report

20 Almost without exception, technological
developments will affect some people or
intoavests advercely and others benefiedially,
and there simply is no agrecd-upon algebzra
by which one can neatly subtract the pains
from the pleasures in order to arrive at a
net index of social desirability,(

To provide that misaing "algebra", a Social Value Function

technique will be used, The economic difficulties underlying the

nosessment process will be examined as well as the technical,
judietal and-legislative alternatives available to control airport

noise, Soecial Value Functions will then be computed for promising

alternatives and the results compared in detail., Finally, the

" political realities in adopting each of the moat promlaing

alternnﬁiveﬂ will be evaluated and the ones with the highest proba-

bility of success identified,
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II, THE SOCIAL VALUE FUNCTION
To be effective, any asgsessment technique must
1. force qﬁe assessor to cénsider all foresceable
implications of the proposed change;
2. quantify these foreseeable implieations; and
3, provide a method of comparing the results with
those of other alternative policyAchoices.

~ The first two of these objectives are relatively atraight-

'farwnrd; however, to date there has been no adequate method of

comparison. This paper establishes a "Social Value Function'
to make the third objective not only possible but practical,

The Social Value Function im an outprowth of the economiata!

Social Welfare Function(l) but with two major differences, First,

the Social Welfare Function assesses the absolute value to
society of some cource of aetion while the Soeial Value Function
nﬁudiea telative effects of different policy alternatives.
Therefore, uaing the Social Value Funetion, it i not important
to come to an exact formulation of all possible factors so long
as the same method of formulation is uped for each alternative.
Minor errors would bias all results in the same direction and
therofore not affect relative results,

Second, the analysis used in constructing the Social Value
Function starts with the premise that, although theorctically
poasible, it is impossible from a practical standpoint to asnaign

dollar costo and benefitas to all poagible social impacta of a
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planned course of'action. In the development of the Social
WelFare Function, the economists realized this problem and
reformulated thelr eqhntion to eliminate non-~dollar terma.(z)
The Social Value Function 1s deliberately formulated in both
dollar and non~dollar terms to emphagize the necessity of val-

uing both types of costs and benefits.

Identification of Moreseeable Implications

The first step in formulating the Social Value Function is

_-to identify the cost-bencfit relationships that presently exist

for the problem being studied.. One way to identify these rela-
tionahips ig to use elaburate checklists which enuﬁernte general
categories and types of impacts which could apply to a fangu of
problemn.(a) The analyst relates these general*lists to his

opeacific problem to asee which claspifications might apply.

"Although these liats are merely an outline or gstarting point in

asgessing a particular problem, they force the person performing

the aasessement to consider a large number of possible impact

arcas, Another successful way to identify coat=-benefit relation-

ships 15 to aspemble a group of qualified experts to prepare lists
of dmportant factors from their combined expericnces and back=
groﬁnds.(a)

Once potential impacts axe identified, their relative importance
must be decided. FPhilosophically, chaina of causation ean go on

indefinitely, but for practical applications limits must be placed

on how many posaible impacts will be evaluated. A4s a general rule,




afin

evaluating n potential impact is not practical when either:
1. causation is ne longer clear or
i 2, the potentlal impact results from & number of
5 E causes and the contribution of the problem being
o Eﬁ ‘ ptudied 13 no leonger significant.
5

Quantification of Impacts

[ﬁ Oonce foresceable implications or impacts are {dentified,

they fall into three tateporics:

1, those that can readily be assigned a dollar value;

=

2, those that could be assigned'a dollar value if
pufficient data were available; and
3. those that cannot be accurately measured in

monetary terms.,

1n the first case, dollar values will be used, In the
gecond, dollar values will be assigned where data can be found
or congtructed, Often the relative changes in these impacts can
be predicted in dellar terms even though the absolute number
i8 inaccurate. For example, a recent article cited the increa;c

in fuel costs duc to alrcraft noise abatement procedureﬂ.(s) This

number 18 valuable even though the absolute fuel costs are

unknown. However, when even relative dollar values are unknown, -

T

!ﬁ impacts of the second type will be treated like the third,
" L: The third type of impact must be evaluated in terms of
? ' value judgements. In this case in particular, it may be impoasibie
Ty
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to assign an absolute value to the impact. As a recent atudy

ptated,

It must be recognized that such terms
a8 "harmful” or "important" are charged
with value judpements and are profoundly
affected by the prevailing concept of man
and his relation to the environment., This
does not preclude objective analysis, but
it throwa light on what an objective anal-
ysis means in this context, An objective
analysis in this sector of problems is one
that at 211 times takes account of the
fact that the moaning and weight of the |
torme of analysie vary with the differencas
in the basic concept of mas\ and his rela-
tion to the environment, (6

With this admonfition in mind, the Soeianl Value Function
ia designed to consider community value judgementa. These
are assessed through community surveys to determine what
impacts are considered 1mporta;1t, how important they are in
relative units, and how much a unit of change would be worth
to each individual in the community. Again it must be atressed
that exact values are not as important as the xelative changen
resulting from different policy alternatives.

Comparinon of Alterpative Policy Choices

Onee all the variables are identified and guantified,
the Social Value Function is constructed for the existing
asituation, The various policy options are reviewed and those
practically or politically unacceptable are eliminated, (For
example, an option for the contral of airport noise based on
the nationalization of the‘ entire air aystem could be dismissed

at this point in time,) Then for each policy.option remaining,
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the changes to the existing situation are assessed based on

the amount of change, the number of individuals affected and

. the value of the change to each individual. To make this task

muﬁagenble, the individuals are collected into interest groups
(i.e. congservationiats, alrport neighbora; local businessmen,
e¢te.) and group values used where possible, In many casea,
the groupa affected will be the same for all options, so only

the amount of change is important.

y The policy options are then evaluated in terma of their

dollar and non-dollar components. Thome which have the higher

) benﬁfitn in each eategory are reviewed for ease of implementation,

political acceptability, ecenomic feaaibility; ete. Theoretically,

one option will stand out as being superior to the othera.

Tractically, one or more options will be selected and proposed )

for implementation.
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I1I, THE UNDERLYING ECONCMIC PROBLEM

One of the objectives of policy assessment is the
selection of a plan that is economically efficient, Therefore,
the value of alrport noiage ?eduction muat be balanced against
the cost of obtaining it. The first few increments of noise
reduction are relatively inexpensive. But at some point
further noise reduction requires major investment in new equip~
ment, and perhaps in new technology, to achieve the lower levels.
[Conversely, when community noise levels are high and bothersome,
c¢ach unit of relief is worth a great deal, As the overall
noise level gets lower, rhe value of further nolee reduetion
ig lesns,
Economints have stated A’
‘The optimal level of pollution...is
redached when the costs of further reduc-
tions equals the benefits accruing to
soclety from further reductions, As a
corollary, the means of reducing these..,
affecta must be achieved in the least
coatly way poanible.(

. !
In I'igure 11I-1 at Point A, &
‘ v

L

the value of a further unit A

of reduction is equal to

YALUE OF

CO5T OF
OHE UNIT OF
NOISE, REDUCTION

the coat of obtaining that
reduction, This is the

point of maximum community

valua, If the industzy is

il —

| :

" '
compalled to implement fur- : H

K t COMMUNITY
ther nolae reduction measures B A ) — EE&EE

(Point B), the cost of each Fig, 111~1 Noise Reduction Trade-Offs
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unit excceds Lta value to the community. If the noise limit

is set too high (Point C), the costs of further noise reduc-

. tion measures are less than the value obtained, 1In the first

cage, the noise limit should be ralaed since the excess cost
is wasted, In the second case, the limit should be lowered
gince the commnity would gain more than the noise reduction

would cost.

Determination of the cost: of noiere rednction ig not eaay,

_but reasonable estimates can be obtained by prejecting the

coats of hardware development, installation, ete. Industry
has a great deal of experience in predicting these types of

expenuos,

Determining the value of noise reduction iz considerably

-mote -difficult, . How.are intangibles like loss of sleep, bad

;nlevininn recaption, and general annoyance to be measured?
Sinée direct measurcment {s all but 1mposai§1a, it is usually )
agpumed that these factorsm are reflected in a decrease in land
values. lowever, there are other influences which may conceal
the effects of noise, People who work at the alrport may
value convenience more than they object to nolse. Industrial
parks and hotels seek land near an airport aince access to
transportation is vital to their business. Beachfront land is
at a premium regardlesa of noise levels. As a result, land
valuea near an airport often go up even though the property

ip less suited to average residential use, This was highlighted
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in a study sponsored by the National Aeronautics and Space
Administration which coneluded
«».It i8 clear that to a substantial part
of the public, particularly to those who
are legs sensitive to noise than others,
the advantage of being close to ailr trans-
portation and to the commercial activities
generated by an airport adequately compen-
sates for the attendant noise,

Since it would be highly impractical to set different
noise levela for various pleces of property depending on cach
-owner's subjective values, some sort of community average value
must be used, If the resulting noise level is too hiph for a
particular persen then, in theory, he should sell oui to someene

who doea not object, Over some pericd of time, the proper
balance would occur through the operation of the marketplace.
“This is what has happened over the years with the railroads as
peqple who were bothared by the no%nn told out and people or
industry who wanted the convenience bought in, .

No matter how correct this solution may ba from an economic
viewpoint, it is not acceptable politieally, Although aireraft
noise has been an lgolated problem from the carliest days of
aviation, it is only since the widespread introduction of jet
alreraft that major community disruption has occurred., People
who once were only marginally aware of airport activity now find
themaalven n;bjecéed to increasingly higher noise levels, 1t
violates our innate sense of justice to tell these people to

move if they don't 1ike it, Politicians see this as an area

vhere they can win votes by showing thelr support for both the
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l1ittle man and the environment, But noise restrictions imposed

by the political process can only be set by educated puesses

and are bound to differ from the noise levels dictated by economica,
In addition to the difficulties in determining noise levels

and their relative costs, it is necessary to decide how these costs

ghould be allocated. In an ideal market system, the buyer of a

product or service should pay all the cosats of Lts production in-

cluding the social damages caused by noige, pollution, ete., 1If

-the price of each item on the market reflects its true cost, then

the buyer's selection of one item over another indicates their
relative values to him aad, in the aggregate, to soclety as a
whola.(a) ‘

However, an idesl market system is not poas:ﬁle. There are
teo many fectoras that enter into the problem, First, it ia
difficult to asscas all the true costs since, as mentioned above,
social damages are very hard to comput:e.([') Second, a buyer
cannot poasibly lnow of all the products or services available
on the market; therefore, he cannot weigh all poasibilities.(s)
Third, buyers act in reaponse to present values without being
able to fully antiecipate future worth.(ﬁ)

One role of government is to attempt to correct these market
deficiencien, keeping the national interest in mind.”) Therefore,
the government subsidizes air service to small communities where
there is not enough market demand to meet out-of-pocket costs,
much lesa social costs, Subsidies are paild to the ship-building

industry. Housing loans are guaranteed for veterans, ancther form
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of subaidy. The government undertakes these programs because

it feels that community development should be encouraged or
because a ship-building industry could be needed in time of

war or becauge it feels that private housing is a worthwhile
goal, Of course, when'the government acts, it i{s not the govern~
ment but aocicty as a whole who pays through the tax;structure.(s)

Thue thare are three acceptable options as to who should

pay for noise damage. If the market process is to be encournéed,
”the users of the air system should pay. If social values are
paramount, society in general should pay. Or some workable
combination of the two should be devised, But none of these
alternative gources has been nasessed.uich the damage to date,
Until now, the small portion of mociety that lives near the
airport has borne all the social costs of the system, Many
argue that this is not unjuat since thia portion shares in the
benefita that accrue to society‘

from pir serviea, But this ig-

nores the physical realities of

BURDEN TO RESIDENTS

the situation, The benefits of
alr service are hiffuse and
have tittle relationship to
distance from the airport while

the burdena of noise, pollution

and congestion are highly con- - — > MiLes

centrated in the airport's Fig, Il1-2 Distribution of Jurdena
and Benefits of Alr Service with

immediate vicinity, Distance from the Alrport
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No matter which option for the distribution of the airport
noise cost is selected, 1t has to be more equitable than the
present situation., In any case, the excess burden must be lessened
either by reducing it through technology or by transferring some
of the excﬁss benefit as compensation to those who bear the loss.

Although the application of the policy assemsment process
to thees opticena should strive for cconemic efficlency, it must

alpo somehow factor in both the difficulties in determining economic

“values and the reslities of the political system. Howaver, in

deaigning a policy assessment method

+s.the many faults of that aystem [of
markets, prices and private enterprise)
‘ghould not be allowed to obscure its
virtues, and any plan devised to improye
our management of technology change
-ahould "maice-maximum feasible umeof
this ingenious mechanism for allocating
reacurces and calculating effects," (9
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v, TECHNOLOGY AND ITS LIMITATIONS

Before different policy options can be assessed, the
available technologicﬁl alternatives must be identified,
along with thelr limitations. For airport nolse control,
techniques of noise reduction can be considered aa they
ralate to the sound production proceases:

1, generation -~ the physical activity praducing the

sound at its aource;

- 2, transmission ~- the passage of the aound from soufce

to receiver; or

3, reception/reaction -~ the paycho-~phyasical prucess
through which the liatener recopnizos the gound and
aubjectivaly clossifies it as noise,

Reduction at the Source

Tha jet engine is the primary generator of aireraft sound,
The ﬁajority of this sound is produced by either the interaction
of the high=speed jet oxhaust gasea with the relatively still
air through which the plane passes or by the compreasor blades
inpside the engine itaelf., The first is characterized by the
toor ot take-off, while the second la most noticed as a high-
pitch whine during landinge. Effective noice reduction must

control hoth.(l)

Hardware Chanpes == Exhaust sound is primarily a function

of the speed of the gases, Early attempts to reduce thia sound
through the use of nozzlea and suppressors did cut down the speed

of the exhaust and thue lowered the over=-all level. However,
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they also raised the pitch of the sound into a range where the
car is mere sensitive, so did little to reduce nnnoyanee.(z)
The most successful approach to lessening exhaust sound is
. through the use of the "high-bypass" engine now being introduced
on the Boelng 747, the Douglas DC10, and the Lockheed L1011, A
certain amount of alr passea through the enpines without being
eombined with fuel and ignited, The ratio of thia by-passed"
air to that used in the combination proccss is called the "bypass
_ vatic" and for engines designed in the 19502 and 1960s in
typically 1 or 2 to 1. 1In the "high-bypass" engine, this ratio
is increaged to 6§ or 10 to 1 which results in more’ air being
moved but at lower exhaust velocity. Because exhaust speed is
lowared, the exhaust sound from these new engines ia much leas
than from.a 1960 engine of.equal power. As a result, the larger
""wide=body" jets are actually quieter than the smaller B707 or
DC-8 class planen presently in aefvice.
The new wide-body transports have
continued a trend toward achieving reduc=
tions in community noise levels....The
J19D [engine used on the 747} hos more
than twice the thruat of the original
turbofan engines, yet the latest 747
with treated nacellea has noise levels
{aubjectively three times] lower than
aireraft powered by the tnitial turho-
fon cngincﬂ....(3
Hamiltgn Stagdard Division of United Aireraft Corporation
preasently has under design an engine with a bypaas ratio of
25 or 30 to 1. Such an engine could be operational in the late

19702 and would result in further significant exhaust sound reduction.(a)
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There are also techniques for reducing the compressor apund
of an engine, primardly p;oduced by the interaction of the alr
stream in the engine with rotor blades and vanas of the compressor-~=
an effect much like that used in sirens, Tests have shown that
significant nolse reduction can result from warying the location
and number of these components and their turning speed.(s) This
type of technology was also used in the high-bypass engine of the

747 and resulted not only in lower sound levels, but also in a

'.'lowur¥pitchcd sound which is not as annoying.‘

An engine sound i3 reduced, the land area expoagd to airport
noise ia correapondingly reduced (see Figure IV=-1), l'!E older
aircraft presently flying could use engines designed today, the
exposed land area could be reduced by a factor of 10, If engines
avallable at the end of this decade wero available now, the

expoecd land area could be reduced by more than a factor of 20.

”~

1911 +1,350, MILES
1970 - 3,250, MILES

190 - X0 50, MILS

Fig, 1Vv-1 Land Area Exposicd to High Noilse levels
(90PNdb) by Alrcraft Designed with
1960, 1970 and 1977 Technologies(6)
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Although technology has produced quieter engines for

aircraft presently entering service and promisea further noise

~ reduction in the future, the bulk of the present fleet consists

of jets designed without these improvements, Some of these are
ten years old or older and will be retired from major airline
gervice ag the jumbo jets are purchased, However, axlurge
number of planes in the fleet have many useful years of service

remaining, Scheduled carriers are expected to have 553 nargow-

_bodied four-engine jets remaining in their fleets in 1975 and

428 in 1980.(7) Forced retirement before these plancs are fully

depreciated would represent major economic waste, particularly

now when the industry has already mode mejor financial commitments

fsr wide=bodied alrcraft purchases, -
-Progrnmumthat-would~re-equipﬂghe“preneqt aircraft with the
new technology enginea have been considered. However, because
of their large size, the engines actually used on the wide=-body
¢lans of sivcraft could not be inatalled in present aixcraft
without major astructural changes., A better solution would be
to design on engine that employed the new techniques and was
alao compatible with pregent aircraft atructures, However,
such o program would probably require four to five years from
the atart of the design to its certification as safe by the
Federal Aviation Administration (FAA). By that time, many more
planes din the preosent fleeta would be close to rotirement by
the trunk carriers. Although older plancs may fly many years

after their retirement from mainline passenger sorvice, either

T T e
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ng freighters, charters or primary equipment for smaller carriers,

thelr use at the major hub airports where serious nolse problems

" extat may decrease drastically, Tl1eréfore, re~engining would

gerve little purpose.

A second approach would reduce both exhaust and compressor

'. gound levels by redesigning the fan assemblies of prasent

enginens. Although promising, thia approach would be expensive

and time-consuming and require recertification of the engine.

Another technique seriously considered is treating the
engine housing and mounﬁn with saound=proofing material. The
National Aeronautics and Space Administration has aponsored
saveral programs to atudy this approach and indications are
that substantial reductions can ée mada, primartiy to the fan
whine. The details of implementing sucl} a program, including
FAA certification, are shown in Figure IV-2,

DEVELOPMINT CONFIGURATIOR
MODEL MODEL

T

pesigy | FAA
CONFIQUNATION CERTIFI AINLINE RETAOFIT
TOOLING | cation | SERVICE
OEVELOPMENT | '
. TESTiNG KIT PNODUGTION
FULL FLIGHT
SCALE TESTS
TESTS
RETROAIT
COMPLETK

CONFIGURATION KITS AVAILADLE

DEFINEDR
BYEANS =t

e U 1} « 3% YLANS

6 TQG YRANS

Fig. IV-2 Nacelle Retrofit Schedule(®)
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: Although it would take several years before such a program could
ﬁ be implemented and early estimates of the cost were high ($800 to
$'2.500 million),(g) experience 18 showing that the actual costa

are now lower., The resulting noise reductions will reduce overall

comunity annoyance, Annoyance reduction in high noise areas,

however, may not be very great (see Section VII).

; f; Operational Changes == The maj'or operational change that
,l {S ' affects the sound at its source is a power cutback, Although
-‘ : ~this procedure was fought by the pilots in the early 1960s for
fg : safety considerations, cutbnck; over densely. populated areas

p are usunlly standard today, unless in the pilot's judgement
l:"% E adverse conditions make it unsafe to do 50.(10)

lHowever, the power cutback reduces the plane's rate of
elimb, . in addition to adding to operational coats, this sﬁrends
o lower noilse cver a larper area, At full power, the plane
would malke more neise close to the airport, but would have

climbed high enough not to affect outlying areas, With the

cutback, there ia soue relief close in, but areas thiat did not

3 have a problem now complain, Ir; effect, the noise burden has
L: not been legsened over~all but has shifted to a larger segment

of the community (mee Fipure IV-3).

¥

IR .

= L'i . MAX THRUST TAKEQFF
NOISE EXPOSURE AREA

| L: ‘ RUN\W‘_
[E .
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3 . ) fotnE MamTon i
1

.
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Fig. {v-3 Effect on Nolpe of Take~Dff Procedures (90 EPNdb Cuntouru)(lu
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Reduction of Transmission

There are two ways of reduclng sound by affecting its
Eransmiauion. The first ia by putting more distance between
the source and the listener, letting natural dissipation decrease
‘the sound level, The second i by blocking the transmigaion
through soundsproofing techniques.

Disaipation Through Distance =-- The energy of sound fallg

off proportionately to the square of the distance between the

,source and the listener. IX£ the distance is doubled, the

energy decrcases by 1/4, If the distance ia tripled, the energy
is docreased by 1/9. However, a person percelves that the sound
level has mercly been hnlvcdclz) when the enorgy has actually
been decreagsed to 1/10 its prior level, Thus, a diatance
increaso of slightly more than a factor of three gencrally will
seem to halve the sound (although wind direction, the nature of
tha terzain and atmospheric conditions maQ vary this effect).
Sineo alr does not transmit the more annoying high-pitched tonen
as rendily as lower ones, the annoyance may decrease sliphtly
morg rnpidiy than the actual aauhd Ievel.(ls}

Land acquisition is perhaps the most successful way to
inerease the distance between the aireraft and the listener.
The airport buys encugh land to allow the airplanes using the
airport to climb high enough to disgipate most of their nolse
before erossing the airport boundary.. Although this technique
has been used for new airporta in open areas (e.g. Muntfeal's

new airport has a land area of 80,000 acres), it is prohibiﬁivnly
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expensive for older alrports in developed areas, The cost to

the Los Angeles International Adirport alone for the purchase of

" property subjected to high noise levels has been eatimated to

(14) In addition, the taking of large tracts of

be $1.6 billion,
land in existing communities might actually increase the "noige
impact", since the required condemations may split a community,
uproot families and generally chahge the nature of the area.

Changes in the path which the plahe uses in approaching

. and deperting the airport are alse used to lessen sound levela.us)

By routing the planes over wdter, undaveloped land or industxial
areas, the distancea to houses is inéranaed. Unfortunately,
this technlque depends on such alternatives being available,

In addition runwaya at older alrports were positioned before

“hoise ‘problems were considered, so even if there is water or

vacant land nearby, it may not be operationally possible to
rou!;e planes over it because of runway alignments.

Steeper climb-outs may be helpful in some circumstancen by
getting the plane higher before it crosses inhabited areas.
This requires more power for longer pericds and ia in direct
contrast with the power cutback procedures described before.

It ia most upeful where there is a noise-insensitive buffer

zone between the airport runway and the community., Northwest
Adrlines has used such a procedure alnce jets were introduced
into ite fleet. The additional fuol consumption is estimated

to cost more than $1 million nrmually.(l&)
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Steeper landing approaches have the same effect of increasing
altitude over listeners. In addition, they actually require leas
power than normal landing approaches so there is a double noise
reduction benefit, In using this technique, the pllot descends
on the steeper angle at a faster rate than on the standard approach,
Then, at a relatively short distance from the runway, he must slow
his descent and adopt the standard approach angle for which the

plane has been designed, NASA exporiments have shown that this is

.quite possible, but suggest that further instrumentation and

landing aids would be needed both on board the plane and on the
ground before this technigue would be safe encugh for use under atl
weather conditions, ns the increased rate of descent and the

tranaition mancuver greatly amplify the danger from pilot error or

~equipment -failure -during the crueial seconds prior to landing.(17)

Digaipation Through Sound-Proofing =- Depending on construction
techniques and whether windows are open or closed, the sound levels
inaide an average home may seem only 1/4 to 1/8 of what they scem
outgide. Through the installation of storm windows and inaulation
materials, this number may be halved again., However, even the
resulting nolse level may be intolerable when the resident is
attempting to sleep or concentrate since a cloge jet overflight
would still seem about four times louder Ehnn what Ara conaidered
acceptable indoor noise levelas,

In new bulldings, varifous acoustic treatments, designs and
materials can further improve the sound damping. However, the

coat to halve the noise level again would be an additional ten
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_ I percent for aiy~conditioning since the windowa would have to
ﬁ be scaled, (3%
. “ Although these techniques could ba justified for industrial
,~E ) or comnercial bulldings where alrport access could be a valuable
F ‘agsct that would offset the cost increase, it ip doubtful whether
8 they would make sense for residences both bocause of"'the costs
d g and because they would not leesen the noilse in yardnz or cutdoor
g 2 arcas around the house,
rﬁ }Reduction of Reception/Reaction
‘i r;g Onee the sound haa been transmitted, there is not much that
,i A can bo done to reduce its loudness or pitch. Ear plugs onr
Eg ’ acouatic carmuffs (which could alao be conasidoerced as devices
k which block transmission) might be used in industrial areas to
EJ E; : .- .protoct workers, but would .hardly find wide~spread acceptance in

commercial or renidential settings.

The use of background music or constant noisae levels has
also heen shown to reduce the awarenesa of eingle notfee evants.(]'g)
‘l‘heuq techniques might be useful in situations where the peak

noiae wvas not exceasively above'the general background level, By

{J N roioing the bockground levels, the peaks do not stand out as much

8 and are less distracting. However, thia technique would be

g vorthless where the Inercased background level itself would interfere

1 with spenr;:h or other activities taking place, '
[ﬂl In addition to loudnesa and pitch, the number of sounds and

L’l their timing {influence negative reactionn. As stated by a leading

acoustical consultant,
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1t 18 generally agreed that amplitude,
frequency content [tone), and time history
[duration] ol the noise should be considered
in [computing] neise exposure. In addition,
certain other factors, cmpirically derived
from assessments of community response, are
often included in the computation. For
example, noisc exposure at night ig con=~
sidered more seriouws than during the day,
and an allowance for this ia ineluded in the
computation,,.,,.Finally, the time period of
activity considered In the analysis, f.e.,
hourly, daily, monthl{, or annual averaga
must be specified, (20

“Since many flights are more annoying than a few and night

~ Elighta more annoying than those during the day, it ia common

for the number of noise ccmplﬁincs to incréaae the longer a
glven approach or departure path is used or when it is used
late Into the night. When the path is chanpged, the complaints
drop rapidly--only to start up along the new route.

After the relationship between the number and times of
flights and the number of noise complaints received was recoge
nized, various operational changes were instituted to minimize

complainte by local residents.

The oldest procedure is the preferential runway aystem

‘ originally odopted by the Port of New York Authority in 1952,

Within weather and traffie constraints, the airport assigna
priorities to runways based on the usapo of the affected Innd.czl)
buring the day, a runway might be used which routed flights over
homes Instead of schools, At night, the preferences would be
teversed, Such aystema are designed to cause the least impact

to the over-all area. However, those ciposed to noise From the
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runway preferred for over=all minimum impact may actually be

subjected to higher nolse levels than under some other system,

This negative aspect of the preferential runway system has

. 5 been reported by representatives of both the FAA and the airlines,
7 r' Strict adherence to the preferential
g1y runway system could create serious nolse

: problems for those airport neighbora living,
PR or working, under the flight path resulting
from the use of the preferred runway. For
the benefit of all airport neighbors, it
may be better to distribute the noise by

i “' - using all of the runways permissible for
. < the particular wind direction and velocity,
. Thua, the inhabitants off the ends of all

P the runways are affected to a limited

T degree, rather than the persons off the !}
i . . end of one runway being the recipients of
o all the aircraft noise generated.

4l

Using the distribution of noise concept, recent experiments
have been conducted with a rotating preferecnce gystem that
attempts to spread the nolise around rather than concenf:rating
it where it has the least impact. Ev;ary 80 many houra, before
the community presently being flown over reaches the saturation

_point, a change is made routing the nolse over a new area. This
givea the first area a chance to return to normal and, before the

sacond community gets too upset, a 'change ia made to a thizd,

Preliminary resulta indicate that this technique is effective in

b reducing the number of complainta, but it is too scon to say how
N :
. affective the system may be in reducing long=term community

' L, ' unnoynnce.(za)

In addition to technically measurable qualities or quantities

[ g

of aound, negative reactiona seem based on other more paychological
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factors. A recent report has characterized those moat annoyed

by aircraft nolse as follows:

«s o They percelve increased air traffie,
are highly fcarful of aircraft crashing,...
and rank medium to very high in noisze
susceptibility, (2

There are no technical aolutionz to these psychological factors.
Indeed, they seem induced by the technological changea that
have taken place in ailr transportation, The importance of
evaluating these non-tochnical emoticnal factora in a policy

aggessment was recognized by the National Academy of Engineering,

which said

The appraisal of goclety's readiness

to adjust to technolegy-induced change

must be a part of complete assessments;

and one of the major objectives of these
asgessmenta should be exposure of the
principal non-technical obstacles to &
constructive use of technology by society.
In certain cases, the asseasment may find

a technology to be fully developed and
avallable, but lack of public appreciation
of its potential benefits prevents its
acceptance, In these cages, the preparation
. of the social framework, through educatiom,
to accept constructive technological change
should be given priority attention if tech-
nology is to make its maximum contribution, {25)

Although engineering techniques can reduce sound generation,
transmission or reception, problema of community reaction can

only be attacked by using technology in ita broadeat sense.
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V. TRADITIONAL JUDICIAL APPROACHES AND THEIR LIMITATIONS

The imbalance between the private and publie costa of
alrcraft noise and the resulting adverse community relations
are g8 much a result of inadequacies in the judicilal system
ag of the technical pfoblems of noise reduction or the economic

1 If there ia

problems of computing and allocating costs.
to legal liability f£or damages, the person making the noine

need not anticipate the costs of those damages or preventive
H

‘technology in his own cost/benefit analysis, They remain

"external” to his culculntions.(z) If 1iability is imposed
by the judicial system, the anticipated costs become a part
of doing business and are inclﬁded in aspessing the valua of
tha dnmaga-pfoducing activity to the individual or firm., Thus
a particular technology may be accepted as feasible or rejected
as too coetly depending cn what legal rights and remedics exist,
To date, the courts have rarely imposed liability for
airersft nolge damage or granted any other effective relief,
although many parties have brought suit to atop or collect
damagos resulting from noisy alreraft operations, In general,
parties resorting to the courts can be grouped into four
categories;
1. private parties who are directly exposed to the
noise and geek to protect their own intecrests,
either individually or through local assoeiations

or clans actions;
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2., environmental groups who are not directly
impacted in the traditional sense, but who
seck to protect the interests of the public
in general in a better environment;

3. local governments who seek to protect the
intereats of all their citizens; and

4. airport owners and operators who attempt to

roegulate the actions of those using the facllity.

o The Rights of the Individual

Through the years, the owner of the property subjected to
nolse has been the mog* common litigant. Since elass actions
and the wide~spread impact of jet nolse are relatively rocent
occurrences, the early cases were primarily individual guits
‘between the property owner and the airport or airplane operator,
Most of these actions have been based on three different legal
tﬁeorieu. |

Treapass =-- Trespass actions are based on an actual une
privileged and unpermitted physical invasioﬂ of the property
of the party bringing the suit.(3) But 18 a flight through the
airspace above a person's 1nnd'such an invaalon? .

There are carly precedents for granting relief in trospass
for invasiona of the airspace by projectilea.(q) In these cases,
however, invasion was not very high off the ground. With the
coming of the airplane, the concept of ownership of the airapace
above the land had to be limited if the use of the alrplane was

not to be gtifled by conatant litigation arising from overflighta,
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Therefore, Congress and state legislatures passed acts that

placed the airspace above certain minimum altitudes in the

(5

"public domain and open to the passage of all, However,

some courts continued to recognize a "technical trespass" for

_ £lights below the pre-empted minimum, unless of an emergency

(6)

nature, and awarded at least nominal damages. In a very

few cases, injunctive relief was actually granted againat

the operator of the plane.n)

p Nuisanece == In contrast to trespass, a nulsance may arise

when an activity unreasonably.interferes with the use and enjoy=
ment of the property of another without a physical invnnion.(a)
Nuisances are usually classified into two types -- the private

nulsonce affecting a limited number of pnrtiea(g) and the public
nuisanee which haa wide~spread effects on tho health or welfare

(10) Since the latter i85 a public

of the publie in general.
wrong, it can only be redressed by government action. In these
canen, private parties cannot bring an action in their own
right unless .they can show some apecial damage not suffered by
the public as o whole.(n) Ag stated in a recent treatise on
equity,

«esSulta to enjoin public nuisances ordin~

arily are provided by statute to be brought

by the state attorney general or other

desipnated officer in the name of the state

or the people of the state, Usually the

suit may not be brought by and in the name

of individuals,...{12)
In addition, public enforcement could be difficult when the

locol government who should bring the action alao operates

Ty
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the activity being challenged, as is often the case with
airports. '

The court could award damages for loss of value, an
injunction to stop the offensive conduct or both., However,
injunctive relilef will not be granted where the harm to one
party is outweighed by the benefit to the other or to the
public in general, As found by the United States Supreme

Coure, :

. «+sWhere subgtantial redresa can be afforded

by the payment of money and the lasuance of

an injunction would subject the defendant te

grossly disproportionate hardship, equitable

telief may be denied although the nuisance

is indisputable, (33

An activity vital to the public good may even become a

"legalized" nuisance, particularly if operated under governmental
charter or authority. In this case, damages arising from ite
operation are considered incidental to the public benefit con~
ferred and compensation need not be paid unless neglipence is

(14) (n this theory, the U, 3. Supremnfnurt has denied

shown,
injunctive relief or damages arising from the non-negligent
operation of a railfoad, although the adjacent property was
affected by nolse, vibration and smoke.(ls)
As a result, there haa beeﬁ only limited success in blocking
new airports by injunctions based on nuisance(le) and recovery
from an operating facility on this theory has been very rare.(17)
(A recent deecision by the California Supreme Court may indicate
that this policy will be reexamined for airporén, at leant in that

Btatﬂn)(la)
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Inverse Condemnatien -- Most airport operators, as branches

of the local government, have the power of eminent domain,
Thercfore, as long as just compensation 1s paid, they can take
land needed for the public good even 1f the owner does not

wish to sell, On the otheé hand, a property owner who thinks

his land has been taken without compensation caﬁ bring an action
(19)

of inverse condemnation to force payment for what he has lost,

This theory has had wide-gpread acceptance since the Supreme

,Court decision in The United States v. Cﬂushx.(zo) Causby lived

Jjust beyond the end of an airbase runway where bombera repeatedly
came over his land at leas than 100 feet. As a result, sope

of his chickens flew into a wall and were virtually scared to
death, The Court was able to distinguish Causby from the legalized
nuisance cases by-finding an-actual invasion of the property of

;hc plaintiff.<21) Although the right of the publiec to free
passage in the upper air space without liability was recognized

by the Court, flights over private land which are so low and
frequent as to interfere with the enjoyment and uee of the property
were held to be as much an appropriation of property as a conven=

tional entry.

»++The air ia a public highway, as Congtess
has declared. Were that not true, every
transcontinental flight would subject the
operator to countless trespass sults., Com-
mon sense revolts at the idea. To recognize
such private claims to the airspace would
¢log these hipghwaya, seriously interfere
with their control and development in the
public interest, and transfer into private
ownership that to w33°h only the public

haa a juat claim, (¢ .
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«sWa have said that the airspace 18 a
public highway., Yet it is obvious that
if the landowner is to have full enjoy=
ment of the land, he must have exclusivae
coittrol of the immediate reaches of the
enveloping atmosphere.

Therefore, the Court held that the passage of afireraft

" through the airspace, although not normally a basis for recovery,

could amount to the taking of an easement under certain eircum=

stancus,

«+.Flights over private land are not a
taking, unless they are so low and so
frequent as to be a direct and immediate
interference with the enjoyment and use
of the land, We neced not speculate on
that phase of the present case. TFor the
findinga of the Court of Claims plainly
eagtablished that there was a diminution
in value of the property and that the
frequent, low-level flights were the
direct and immediate cause. We agree
‘with the Court of Claims that a szgvitude
haa been imposed upon the land, (2

Domages were awarded on this baais, although the causes of

the injury were the types of wrongs usually associated with

nuisance

Although this reasoning did justify compensating Mr, Causby

or trespass actiona, As the Court said,

sa.The noise is startling, And at night
the glare from the planecs brightly lights
up the place....Respondente are frequently
deprived of their sleep and the family has
become nervous and frightened,

«e.We think that the landowner, as an ine
cident to his ownership, has a claim to
the airspace and that invasions of it are
in the same category as invasiona of the
surface, (26

for an obvious inequity, it had an important undesirable side

effect,

Since the recovery was based on the taking of property,
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the compensation haa been restricted to theoae cases where there
is an actual invasion of the alrspace above the land, so a
property owner whose land 1s not beneath the flight path cannot
collect compensation even if the impact of the noise and wvibra-
tion is severe, Without an_ovérflight, the owner must be depfived
of all or most of his iInterests before compensation is required.(27)

Thus, in a case where the damages resulted from the use of an

engine teat pad at the aizport and not from an overflight, it

-Hag stated

eeelt 18 my opinion, as a matter of law
from the evidence presented, that plainciff
hag not been daprived of "all or most of
her interests" in the subject property, so
ag to conatitute a "taking',-although there
was, indeed, a substantial interference
with the use and enjoyment thereof...

“This leads to the inequitable result that a person living close

to the runway, but to the ailde, cannot collect for noise damage,

while a person who lives further from the airport and experiences

‘1383 noise may recover if he is "fortunate" enough to have even
a omall portion of his land beneath the £light path,

Many state courts have been able to avold this harsh result
when the state constitution requires compensation for a "taking
or dumaging"(zg) of property, since a damaging can be caused by
the noise and vibration without a physical overflight, However,
the federal courts and courts in states without a conatitutional
requirement to compensate for damages still apply the overflight
requirement.(so) Roughly one~half of the atates £all in each

eaccgory.(SI)
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The Influence of Environmentalist Groups

Although wide-spread recognition of environmental problema
'ia a relatively recent phenomenon, judicial concern can be

traced back many years., More than forty years ago Justilce

Holmes deseribed a river as "more than an amenity, it ia &

treasure. It offers a necessity of life that muast be rationed
among those whe have power over 1t."(32) Speaking for the

U, 5. Supreme Court in 1967, Justice Douglas admonished the

~Federal Power Commission that the issue is not ''whother the

project wili be beneficial tolthe licenseae,...The test is whether
the project will be in the public interest..,in preserving reaches
;E wild rivers and wilderness areas..,and the protection of
wildlife,n (39

But even though the courts have beon sensitive to environ-
mental matters, they have not often geen fit to grant standing
to individuals or groups that have a general Interest in the
environmental issues of a case, rather than some direct petrsonal
atake in the outcome, As stated by.thn Supreme Court in the

rocent case of Sierra Club v. Mortoen,

The Sierra Club failed to allege that
it or itn members would be .affected in any
of their activities or pastimes....

The Club apparently regarded any
allegationg of individualized injury as
superfluous, on the theory that this was
a "public" action involving questions as
to the use of natural resources, and that
the Club's longatanding concern with and
expertise in such macters were sufficient
to glve it standing as a ''representative
of the public," This theory reflects a
mipunderatanding of our casea involving
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go~-called "publie actions" in the area of
administrative law. )

+s+The trend of cases...has been towards
recognizing that injuries other than econ-
omic harm are sufficlent to bring a person
within the meaning of the statutory lan~
guage, and towards discarding the notion
that an injury that is widely shared is
ipso facto not an Injury sufficient to
provide the basis for judieial review....
But broadening the categories of injury
that may be alleged in support of standing
is a different matter from ahandoning the
requirement that the party seeking review
mugt have himself suffered an injury.(

Alcthough this decision was based on standing, both the

majority and dissenting opinions agreed on environmental pro-

tection principles that would have been npplied if the actioﬁ
ware properly brought. For the majority, Justice Stewart

daclared that

Assthetic and environmental well-being,
like economic well-being, are important
ingredients of the quality of life in

our society, and the fact that particular
environmental interests are shared by the
many rather than the few does not make
them less deserving of legal %rotection
through the judicial process,{33)

In his dissent, Jugtice Blackmun decried the rigidity of
law that prevented the Court from reaching issues that involved
sss8ignificant aspects of a wide, growing
and disturbing problem, that ia, the
Nation's and the world's deteriorating
environment witg its resulting ecological
disturbances, (36)
These statements may indicate that environmental growps will
play a larger role in future court actions onece technical problems

are properly resolved,
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The limited success of environmental groups in the courts,
however, has not diminished their political importance, The
Alrport and Airway Development Act of 1970 requires that

No alrport development project involving
the location of an airport, an alrport
rTunway, or a runway cxtension may be
approved by the Secretary of Transportation
unless the public agency sponsoring the
project certifies to the Secretary that
there has been afforded the opportunity
for public hearings for the purpose of
considering the cconomic, social and
environmental effects of the airport loca-
tion and its consistency with the goals
and objectives of such urban planning as
has been carried out by the comunity.(37)

Ag a tesult, confrontations between airport operator:> and community
environmental groups will occcur increasingly more often. In
addition, a recent study on community opposition to ailrport
development has'identifiad at least two cases where national
conservation groups were able to bhlock new airports through
political pressures even after local community organizntionﬂ had
been patiofied with the environmental safeguards proposed,

Public opposition to the development
{of a new Los Angeles airport at Palmdalc)
rose in three quarters, First there was
the digsident local resident who simply did
fiot want to be digplaced from his present
home, or become an abutter to a glant aire-
port, Other local residents advocated
detailed vegional planning ~~ which was
endorsed by the local government and the
Adxport Department, Civic groups organized
for econonic promotion in the eity supported
the project completely. They were satisfied
that the inereased employment and purchasing
power of the airport would give rise to great
urban development in the region,
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The effective opposition that finally
stopped the airport development at this
“time came from,.,remote dissident groups.
Led by the Sierra Club, the combined con-
servation groups sought a court injunction
in Washington, D, C,, to stop the disburse-
ment of Federal funds on the basis of
inadequate environmental planning. This
action caused much comment in the Palmdale
" area, for a number of residents felt that
i the airport complex would be beneficial to
‘ the community as a whole, It was also felt
i that by removing the court case to a distant
- siabe, these persons and groups supporting
. the airport could not afford the expense of

=B =H =E =B

- |
%:IB appearing in person in the court room and
- i voleing thelr support, However, from a
T strategy viewpoint, the Sierra Club, teking
7i;g this into consideration, made a very effective
”‘ decision, Because the Department of Transe
' portation, located in Washington, D, C., was
. E? being sued, the case could be brought in
T v Washington, D. C....The DOT, seeking to avoid

a trial simply temporarily withheld their
contributions to the project which, in effect,
-tomporarily  kalted work on the congtruction
of the airport.(38)"

The study also documents a similar.problem involving the Florida
i Everglades,

esetho originally proposed site had the

b approval of wvarious government agencies of

[ the State of Florida and the Federal Govern~

“E ment. In fact, construction of the facllity

" waa well under way with federal airport funds
: when termination waa ordered. [The Dade

3“§ : County Port Authority had] conducted a number
ook of local public hearings and funded a number

o . of research efforts to determine the exact

ﬂ;Lﬁ impact of the jetport construction on the

I+ Everglades sita, lLocal conservation club

[ branches were satisfied with the site selection
R ‘ process that also ineluded specific input from
}'L, ' the Park Superintendent....llowever, as time

progressed, an alliance of the Audubon Society,
g ) the Sierra Club and the Friends of the Farth
L; ‘ began a lobbyinpg campaign in full force....
As lobbying presgurea increased, Seceretaries
Volpe and Hielkel commiasioned studies that
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eulminated in President Nixon's announce=

ment of the withdrawal of public funds...

effectively cancelling the proposed

commercial jetport development of the,..

site, (39)
Thus it can be seen that environmental groups can be powerful
political forces and will in all probability become powerful
litigants in the future,

Community Restrictiona

Federal v. State ~~ In many cases, the local government

K,hna attempted to act for all its citizens by regulating or
actually stopping the amount of noise impinging on the community,
These attemptsa are usually based on the power of the local
authority to promote and protect the general health, morals and
welfare of its cltizenry, This power is actually found in the

-gtate constitutions, Tor instance, the constitution of Massachusatts
?ends "Government 18 instituted for the common goodj for the
protection, safety, prosperity and happiness of the people."(ao)
Acting aa an agent of the state government, local governments
have traditionally undertaken the regulation of noise through these
police powera,

Howaever, under the federal constitution, the states yielded
to Congress the "power to regulate Commerce with foreign nations,

n(41) while also agreeing in the

and among the several states,
“Supremacy Clause" that "this Constitution and the Lawa of the
United States which shall be made in Pursuance thereof...shall be
the supreme lLaw of the land,..any thing in the Conatitution or

laws of any State to the contrary not withatnnding."(az) Thus,
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when the attempts of the local governments to regulate noise

ptart to impose undue burdena on commerce among the states, a
conflict arises betwecen the state and federal spheres of éontrol.
Although it 18 not impossible for both federal and state govern~
mente to regulate the same subject matter through powers arising
'frum different sourcesa, federal control is exclusive when a
conflicet does arise and the area 1s pre-empted under the Supremacy
Clause.

(43)

In the 1824 case of Gibbons v. Daden, the New York

lepislature had granted exclusive license to Ogdgn to use
steomboats on the ludson, barring Gibbona from operating between
New Jersey and New York although his stcomboats had been federally

licensed. Arguing vigorously that it had every.right te regulate

- commerce until Congress chose to presempt the fiald,'New York

insiated that
«ssthis power is concurrent; and as such,
may be exercised by the states, subject,
like alil other concurrent powers, to the (44)
.power of Congress, when actually exercised;...
Supporters of a atrong federal government argued that Congress
alone could regulate commerce and its failure to act indicated a

Congresalonal policy of no governmental regulation in thia area,

. thereby execluding atate action,

It has been contended by the counsel for
the appellant, that, as the word "to
regulate" implies in its nature, full power
over the thing to be regulated, it excludes
necesaarily, the action of all others that
would perform the same operation on the
same thing, That regulation is deaigned
for the entire result, applying to those
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parts which remoin as they were, as well

as to those which are altered, It produces
a uniform whole, which is as much disturbed
and deranged by changing what the regulating
power designs to leave untouched, as that
on which it is operated, There is great
force in this argument, and the court is not
satisfied that it has been refuted, (

The Court neither approved nor disapproved these arguments but
found that Congress had in fact pre-cmpted the area by Imposing
the federal license requirements which Gibbons had met, Since
Congreas had acted, New York did not have the power kn regulate

“Gibbona' actiona.

ese0ll inquiry into this subjact seems to
the couxrt to be put completely at rest, by
the act already mentioned, entitled, "an
act for the enrolling and licensing of
steamboats"..,.This act demonstrates the
opinion of Congress, that steamboata may
be enrolled and licensed, in common with
‘vegeels using sails....The one element
{steam] may bc as loglitimately used as the
other [salls],...and the act of a atate
inhibiting the use of either, to any vessel
having o license under the act of Congress,
comes, we think, in dirvect collision with
that act, (46

Neither the New York nor the federal positiona have ever been
specifically accepted or rejectéd by the Court. The general
guidelines that emerged during the first half of the 19th Century
(and satill bagically apply) are:

1. The states, in regulating the general public good,
can paas laws which affect commerce, aa long as they
do not come into conflict with the federal powers,

In 1829, the Court held that
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Measures calculated to produce
these objectives [to enhance property
value and health of inhabitants],
provided they do not come into col=
lision with the powers of the general
government, are undoubtedly within
those which are reserved to the
states. But the mensure authorized
by this act stops a navigable creek,
s4seBut this abridgement, unless it
comea in conflict with the constitution
or a law of the United States, is an
affair between the government of Dela-
vare and its citizena, of which rhis
court can take no cognisance.

- 2, 1f the subject matter 1s by its nature national, or
suited to only one uniform system of control, it
requires exclusive regulation by Congreas. In
1851, it was found that

Hhatever subjects of this power are
in their naturc national, or admit
only of one uniform ayatem, or plan
of regulation, may juatly be said to
be of such a nature as to require
exclugive legislation by Congreﬂa.(48)
3, Llocal government can exercise powers that are loeal
and not natfonal in scope in areas where local
peculiarities can best be regulated by local legislation
until Congreas finds it necessary to nct.(ag)
The Court expresaly limited thease zules to the cases before
it and rofugsed to say they would be valid in all commerce clause
oituations, However, these rules do provide a background for

underatanding court reactions to community attempta to regulate noise,

Local Regulatfon -~ In 1956, Cedarhurst, N.Y., attempted to bar

overflipghts below a certain altitude by planes taking off and landing

from what is now Kennedy Airport. This was held unconstitutional since
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the federal government haé assumed exclusive control of the
airwaya, preventing the local government from restricting their
.uﬂe.(so)
In a 1968 case involving Hempatead, N,Y., the Court held
that local noise ordinances normally within the police power
"of the town were unconstitutional sinee plancs had to deviate
from the federally-establighed flight pathé to comply. Since

every other town around New York's Kennedy Alrport was about

to pass similar ordinances if Hempstead's were upheld, there

" would be no way for planes to divert., The resuleing constraints

on the flight pathe in and ocut of the airport would limit

- operations as severely as Cedarhurst's altitude regulations

(51)

and, therefore, these ordinances were also unconstituticnal,
Communities have also attempted to impose curfews on

nearby dirportu. In 1969, the California courts upheld the

" right of a city to prohibit night jet flights in Stagg v. City

of Santa Monicn,(sz) since no interference with the federal

power wag found, Citdng from an earlier case, the Court said

Moreover, we note that nolse abatement

ia a federal as well as a state aim and
when not inconsistent with safety.,.would
not necessarily present a conflict with
federal law but might well reinforce it,(33)

However, there was no commercial aviation at this airport and
the city was its owner and operator, The Court felt that,
under the public utility ceode,
«aethe operation of a municipally owned
airport,..has been expressly committed by

stotute to the local agenecy. Government
Code,,...Section 50474...provides:
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In connection with the erection or
maintenance of,..airports or facilities,
a local agency may...(f) Regulate the
use of the airport and facilities and
other property or means of transpurt~54
ation within or over the airport....( )
1t is not clear whether both of these factora must be
present for local control to be upheld, However, when the
city of Burbank, California, passed a similar regulation
based on the Santa Monileca case, it wag struck down as an
‘unconafitutional interference with interstate cunmerca.(ss)
llere neither factor waa present, since there wag interstate
commercial aviation and the terminal was neither owned nor
operated by Duxbank. ,

The teial court in the Burbank case stressed the national
nature of the air system and found that the federal government
has so completely occupled the area of alrspace control that
Congress left no room for local regulations of the type Burbank
sought to enforce,

seeslf the time during which the navigable
air space may be used 18 to be curtailed,
the Court concludes that the action nust
¢ome from Congress, or its authorized
agency, 1f the safe and cfficlent use of
the air space 13 to be maintained and
.interstate commerce protected from un=
reagonable burden and interference,(?

The trial court hald further that, if the Burbank regulation
were upheld, all cities would soon pass curfews causing a cascade
effect severcly limiting the movement of alr maill and air cargo,
which would uvltimately place an undue burden on interatate commerce.

In the words of the Court N

T b s bt e 4
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The nolse problem created by jet aireraft
is well known and i1t appears to the Court
that a curfew ordinance, if valid, would
promptly be adopted by virtually all
eities surrounding airports. Considered
singly, such an ordinance might not impose
an unlawful interference with interatate
commexrce., However, consildered on a
national level, the ordinance could not

stand,

On review, the Court of Appeals for the 9th Circuit held

The pervasivencas of federal regulation in
the ficld of ailr commerce, the intensity

of the national interest in thia regulation,
and the nature of air commerce itself
regquire the conclusion that state and local
regulation in that area has been preemptad, ess
Furthermore, the Federal Aviation Act also
contains language of cxclusiviey, 49 U,S8.C.
H1508 ((1970)} declares that the United
States possesses and exercises "'complete and
national sovercignty in the airapace of the
United States....'t That is the same type of

.expression which the Supreme Court found in

the Federal Tobacco Inspection Act to evidence
Congregaional intent to establish a wholly
foderal system which states were powerless
even to surplant,

Zoning Restrictions -- Local governmenta have used thair

zoning powers to impose land use restrictions around the airport.

However, the zoning power can only be used to place minor
rostrictions on land use that will benefit the public good, health

and general welfare while still not placing an undue burden on

a:

D - o =

-

——

the iand owner, As atated by the U, S, Supreme Court,

The governmental power to interfere by
zoning regulations with the general rights
of the landowner by reatricting the chare
acter of his use, 18 not unlimited, and
other questions aside, such restriction
cannot be imposed if it does not bear a
substantial relation to tha public health,
safaty, morals, or general welfare.
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The courts distinguish between minor restrictions that
1imit enjoyment and use and those that amount ko an appropria=-
‘tion of property for public uge, stating that "...tl;e city may
not under the guise of an ordinance acquire righta in private
property which it may only acquire by purchase or by the exercise
of ite power of eminent dcrmnin...."(&o)

In 1963, an Indiana court held that an attempt to zone land

near an airport to prohiblt structures over the height that

.would not Interfere with the glide slope was more than a minor

regtriction and amounted to a -t:nlcing of the airspace which roquired

compenﬂation.(m) It is argushle that a zoning scheme based solely

“on nolse considerations is really a taking of aviation easements

and just compensation would be required. Thus, the airport and

- eity -planner must be very eareful how the zoning ordinances are

drawn,

In addition, zoning cannot be used to bar an activity already
in exiatencn.(sn Therefore, the Indiana couxrt felt that any
attempt to change the nature of use around present airports could
only be done through condemnacion proceedings where full compensation
would be paid, saying

.ssregulation under the police power which
can be modified at the discretion of the
regulating authority ia wholly different
from the taking or appropriating of private
praperty by the poverament for a specific
use. The latter can be effected only if
compensation is provided.,..With thig dis-
tinction eatablisghed, it becomes apparent
that the City of Gary has attempted, by the
passage of the ordinance under consideration,
to take and appropriate to its own use the
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. ordinary usable air apace of property
b adjacent to the Gary AirFort without the
payment of compensation, (63)

|

P Ripghts of the Alrport Operator

; r; Anticipating the coming jet age and its associated noise
5 problems, the Port of New York Authority (PONYA) was the £irst
i 3 ﬁirport operator to set noise standards for aireraft using ita
r' fncil_ity. As explained by the Port Authority's chioef acoustics
11 ’ conpultant,
4 «sowe decided that the operation of jet ‘
-~ aireraft could only be approved at our

s oo - ailrports after a showing that the nodse
;gfs under the take-~off would be comparable
x with, and certainly not greater than, that
i ‘ of the large four-engine piston tranaports
z?tﬁ then in use. In the early days of trans-
‘i port jet development, we refused permission
to both Boaing and delavilland to bring
Jet transports to New York becouse of nolse
. problems. (64)

The Port Authority relies on its position of landlord to
enforca its rules and regnlationa.- PONYA requires jet aizeraft
to obtain permission in advance to use its airports and that
permission is contingent on an agreement to comply with the rules

(65)

: and regulations, In addition, all airline leases contain a

clauge apecifically.stipulating that the carriers must comply

with aoll these rules and regulations as a condition of thelr

¥ tenancy.

4
i The aircraft noise standards of the Authority have never been
oy
?;lﬁ . directly challenged, but the general powers of PONYA to impose
2']. restrictions on the use of its facilities have been tested in two
Lt .
;- inntances,
HIR
ol
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The f£irst involved the use of a particular runway at
La Guardia airport, The Port Authority had a rule in force
atating that the runway in question could only be used if a
given noise level was not exceeded in nearby communities.
The airlines complied with this rule for two vears while
extensions were being made to allow safer jet operationy on
that runway, When the work was completed, the airlines gtarted
operations and challenged the restriction on the basis that it
waa unreasonable and an intorference with federal regulationa
which pre-empted the £ield. The Port Authority sought to
enjoin the airlines from violating their ngreemants.‘ﬁs)
The Court upheld the Port Authority and Ffound no conflict

with federal regulation, The Federal Aviation Agency in operating
the tower had never directed anyone to use the questioned runway
even though it was available for use under particular weather
conditiona, Algo, an additional runway which was to be operational
within seven weecks would alleviate the problem. At mosat, only
nine percent of the operations were affected, and other airports
were avallable as alternatives. BSince nolsc was a major problem,
thooe rostrictions did not appear excessive, The Court held that

By reagon of its specialized exporience and

expertise, the Port Authority is uniquely

cquipped to weight the various conflicting

interests and to resslve the same by the

adoption of regulations which it believes

to be reasonable, In so doing its judgement

is not affected by any special or personal

interest, It 1s not for the Court to sub-

stitute itg judgement for that of the Port

Authority or decide what regulations should
ba adopted. Its function iag only to determine

¥
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in the light of all the ecircumstances

wvhether the particular regulatien is so
unreasonable as to violate the understand-
ing between the parties.,..[The Court] is
convinced that under the circumstances

the regulations,..are still reasonable,,..(67)

In the second case, the Alrcraft Owners and Pilots Associa-

- tion (AOPA), which represents general aviation interests,

challenged the Port of New York Authority's right to charge
a landing fee that had the intent and effect of forcing private

pilota to uae other alrports, allowing more commercial operations

AOPA contended that this amounted to a vestriction on air traffic
and thus waa local regulation of a federnll& pre=-empted field,
Again, the Court found no conflict between the Port
Authority's acta and federal regulations; instead, both worked
togather to alleviate the aevere peak-hour congestion being
experienced at the New York facilities. The Court atated

Nothing in the present fee schedule runs
counter to the FAA regulation in the
acnge that it secks to authorize conduct
which the foderal regulation prohibits
or requires the cessation of a practice
required by federal regulation....United
in general purpose with the high denaity
regulation [imposed by the FAA], the
revised fee schedule, if viewed ag a
regulation of air traffic, simply haa
the tendency further to reastrict the

+ traffic reatricted by the federal regu-
lation, but to do so in a direction of
reatriction and for an aim common to both
sets of regulation,

These two cases, plua Stapp v. Santa Moniea mentioned earlier,

have been cited an authority for the general proposal that the

(68

)
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airport operator can regulate the noise levels at his airport.
However, all three cases are actually quite limited by their
particular facts and may not justify so broad a concluaion.

In each case, the Court found no interference with federal
authority, thus ending the inquiry. However, sinte most comergial
alrports in the United States are owned and operated by local or
gtate governmental agencies, it can be arpued that their rules ‘
and regulations are but another form of local ordinance and
'cnnaequently gubject to the same constitutional conflices, It
i therefore probable that the airport proprietor's regulations
would fall if at some¢ point they did conflict with federal law,

All that can safely be said is that the operator of the
airport can impose some limits on operationa through his contracts
with the users as . long as the restrictions are reasonable, do not
place an undue burden on interstate commerce, and do not confldct
with some federal rule or regulatian.

. The ability of the alrport operator to somewhat control the
tiolae of his facility ia important, since he 1a responsible for

any resulting damage. 1In the case of Griggs v. Allegheny Gaunt:x,(w)

the Supreme Court of the United States held that the airport operator,
'‘ag promotor, -owner, and lessor of the airport",(n) waa the one
who had to take the required casementa for £light patha aince

the operator deeided 'where the airpert would be buils, what runways

it would need, their direction and length, and what land and naviga-

tion casements would be needed."(n) The federal government meraly

approves the plans, and the airplanes fly where directed., Thia
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places the burden of paying for navigation casements on the
airport operator. Thercfore, it ia important that he be able
to regulate the noiéc levels and, to some extent, limit his
liability.
Summary

Any technoloegical or policy change proposed to qlleviute
the airport noise problem sghould not rely on traditional modes

of enforcement since the judicial solutions to date have been

" largaly ungucceasful, Although thera have been casas where an

.1ndividun1 recovered for the diminution of value of his property
due to noige and vibration, the property owner's rig;ca are
limited in the federal and in many state jurisdictions to cascs
of direct overflight above the'property.

Environmental groups have not had much succens in the courts
either. However, they promise to be an increasingly effective
litigant in the future aa technicalities regarding their standing
to bring actions are clarified., 1In the interim, these groups
continue to exert cffective political pressure in many matters,

Efforts by the community to control noise have been struck
dowm except when fhe Local government unilt was‘alao the operator
of the facility, In general, the courta have upheld the airport
operator's rights to impose noise reatrictiona through contracta
with the airlines, so, as a class, the operators of alrports have
been most successful in imposing noilse limits. Howewver, since the
operator's financial wall-being depends on expanding air commerce,

the noise xeatrictiona may not have been as pevere as thoae
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recomended by community groups.
These limitations of the traditional judicial system must
be considered when applying policy asseasment methods to

proposed airport noise asolutions,

T st Yk it At

i A e T

RETTPEy




=B =B =8 =E .

L
- xﬁ

1

et ———— s YT ST

ESN.

[Fe

3
it

LR
3 8

I I T T e e g
™~ E -
[ ¥

1I
2,
3,
4.
5.
6.
7.
.8,

9.

10,
11.

.12,
‘13,

14,

15,
16,

17,

L

“57-

Refercnces for Section V

Katz, Milton., The Function of Tort Liability in Technology
Assessment. Cin, L., Rev,, Vol, 38, Wo. & (Fall, 1969),
pP. 587-662.

Due and Friedlaender. Supra, Section III, reference 1,

Prosser, Williom L, [Handbook of the Law of Torta, 3rd
edition, West Publishing Co. (1964), Chapter 3.

Herrin v. Sutherland, 74 Mont, 587, 241 P. 328 (1925).

"Alr Commerce Act of 1926", Secs, 10 and 3 (44 U,.§, Sts.
at large 568, C, 344); Connecticut P.A. 1925, Seec, 10,
C. 249; Mass, St, 1922, C. 534, 1,

Smith v. New England Aircraft Company et al., 270 Maaa,
511, 170 N.E, 385 (1930).

Vanderslice v, Shawn, 26 Del. Ch 225, 27 A2d 87 (1942).
Burnham v, Beverly Airways, Inc,, 311 Masa, 628, 42 N,E.24
575,

-defuniak, William Q. -Haondbook of Modern Equity, 2nd
edition, Little, Brown and Company, Boston, Mass, (1956),
Chapters 5 and 6,

Id,, p., 59.
1d,, p. 71.
Id., p. 60.

id., p. 74.

City of Harrisonville v, W, S, Dickey Clay Mfg, Co., 289
U.5, 334, 338,

deFunilak, William Q. Supra, reference 8, p. 69 and cages
cited therein,

Richards v. Washinpton Terminal Co., 233 U,S, 546 (1914).

Swetland v. Curtiss Afrportsa Corp., 55 F.2d 201 (6th Cir.
1932),

Ferpuson v. Keene, 108 N,H, 409, 238 A,2d 1 (1968), Ferguson
v, Keene, N.H, » 279 A.2d 605 (1971).

EPEY




= &

= H

= B

N

B

%
v
H
it
i
L
;

oy

- B

18.

.19,

20,

a1,

22,

23,

24,

TR

26,
27.

28,
29,

30.

31,

3z,
a.

) 34,

"33,

36,

58~

Nestle v, City of Santa Monica, 6 Cal. 3d 920, 496 P,2d
480, 10! Cal. Rep. 568, rech. den, (1972).

Stocbuck, Condemnation by Nuisance: The Airport Case in
Retrospect and Prospect. 71 Dick. L. Rev. 207 (1967),
p. 233-5.

United States v. Causby et Ux,, 328 U,S, 256,

Id., p. 262,
1d., p. 261,
1d., p. 264,
Id., p. 267,
1d., p. 259,

I1d,, p. 265,
Batten v, United States, 306 F.2d 580 (10th cir. 1962),

cert, den., 371 U.5, 955 (1963).

lenvell v. United States, 234 F.Supp. 734, 739 (D.C.S.C.
1964) .

Thornburg v. Port of Portland, 244 Ore. 69, 415 P,2d 750
(1966); Martin v. Port of Seattle, 64 Wash,2d 324, 391
P,2d 540 (1964), cert, den., 379 U,5, 989 (1965).

Town of East laven v, Eastern Airlines, Ine,, 331 F,Supp.
16 (p.C. Conn, 1971); Avery v. United States, 330 F.,2d
640 (Ce. €1, 1964); Aaron v. United States, 311 F,.2d 798
{Ct, Cl, 1963); Ferguson v. Keene, 108 N.H, 409, 238 A.24

(1968); Bowling Green-Warren County Alrport Board v.
Long, Ky., 2364 S.W.2d 167 (1962).

Anon, Noise Litigation Study, Oregon State Highway Depart-
ment (1965), p. 12,

New Jersey v. New York, 283 U.S. 336, 342 (1931).

Udall v. Federal Power Commiasion, 387 U.S, 428, 450 (1967).
s 92 §.,Ct. 1361,

Sisrra Club v, Morton, 405 U,§,
1366-1368 (1972),

Id,, p. 1366,
1d., p. 1376.



o |

S

e

37.

38,

39,
40,
41,
42,
43,
64,
45.
46,

47.

A48, -

49.
50.

51,

52,

53,

54,

35.

56,

n50n

49 U,8.C, 1716 (d) (i).

Lantner, G, H. Community Opposition to Airport Development,
Mossachusetts Institute of Technology, Civil Engineering
Department Report R72-1 (1972), p, 108~111,

Id., p. 72«76,

Massachusetts Constitution, Part I, Article 7,
United States Constitution, Article I, Section 8.
1d., Article VI,

Gibbons v. Ogden, 9 Wheat, 1 (1824).

1d., p. G4,

1d,, p. 209.

id., p. 220,

Willson v. Black Bird Creck Marsh Co., 2 Pet, 245, 250
(1829). See also Munn v, Illineis, 94 U.S5, 113 (1877),

Cooley v..Board of Wardens of Port of Philadelphia, 12
How, 299, 319 (1851). Sce also Wobash, &c. Railway Co.
v, Illincis, 118 U.5. 557 (1886).

1d., Cooley,

Allegheny Airlines v. Villape of Cedarhurst, 238 F.2d
812 (24 cir., 1956).

American Adrlines, Inec, v. Town of llempstead, 272 F.,Supp.
226 (E.D.N,Y. 1967), aff'd., 398 F,2d 369 (2d Cir. 1968),
cert, den,, 393.U.5, 1017 (1969).

Stagp v, Munieipal Court of Sants Monica, 82 Cal. Rptr.
578 (1969).

Loma Portal Civil Club v, American Airlines, Ine., 61 Cal.2d
582, 592 (1964).

Stapg. Supra, reference 52, p. 581,

Lockheed Alr Terminal, Ine. v. The City of Burbank, 318

P.Supp, 914 (D.C, Cal, 1970), Aff'd. 457 F.2d 667 (9th
cir, 1972), cert. granted, U.S,L.W. 3165 (Oct. 11, 1972).

1d,, 318 F.S5upp. 914, 930,




~60~

o S B

57. Idci P- 9270
58, 1d,, 457 F.2d 667, 671~0675,

59, Nectow v. City of Cambridpe, 277 U,S., 183, 188 (1928).

st
- |

60, Yara Englnecring Corp. v. City of Newark, 132 N,J.L., 370,
“ 373, 40 A.2d 559, 561 (1945).

oA 61, Indiana Toll Road v. Jankovich, 193 N,E.2d 237 (1963},
_ cert., granted, 377 U,5, %42 (1964), cert. dismissed as
iy improvidently granted, 379 U.S, 487 (1965). Contra see
; Baggett v, City of Montgomery, 276 Ala, 166, 160 So0.2d

o1 - . 6 (1963),

ot |

=B

o 62. O0'Reilly, Jr. The Non-Conforming Use and Due Process of
e law, 23 Geo, L, J, 218 (1935).

==

lg 63. 1Indiana Toll Road, Supra, reference 61, p. 241.
64, 0Odell, Albert H, Jet Noise at John F. Kennedy I-.:f:ernntiahnl
= g% Adzport, Port of New York Authority (1966).

65. The New York Port Authority: Rules and Repulations for Air
Terminals. Rule 2, Sectioen I3 Rule 15, Section II. (Revised
April 1, 1966).

EE

66. . Port of New Yorle Authority v. Eastern Alr Lines, Inc., 259
F.Supp. 745, 748 (1966),

67. Id., p. 751,

68. Adrcraft Owners and Pilots Associntion v. Port Authority
of New York, 305 F.S5upp. 93 (1969).

69.. 1d., p. 105,
70. Grigga v. Allegheny County, 369 .5, B4 (1962).

?glﬂ 71, 1d., p. 89
B ki 72. 1d., p. 89.

e —— s e

e B




oy |

—

- B

=B

s |

Bx e o =R

&

| g

i-

| S

nb 1=

V1, LEGISIATION AND ITS LIMITATIONS

Solutions to the airport noise problem that do not directly
invelve the alrport operator, the airlines or the airecraft and
lie totally outside the scope of traditional technology must
also be examined. These aré legislative solutions developed
ag local, state and federal governments consider the rights
of the citizens near the airport relative to the over-all
benefits of air serviee ro the area and nation as a whole,

Depending on the location of the airport, several independent
Jjurigdictions may be involved, It has been estimated that on a
clear day 1300 separate political jurisdictions can be seen from
the top of the Empire State Building.(l) Effective coordinated

action in such cases is all but impoassible. .

~Toecal Legislation

Since local governments are restricted by constitutional
conflicts with federal powers over interstate commerce, they
nmusf look for methoda of airport regulation through techniques
of lond use and transportation planning backed by their police
powera to protect the general health and welfare of the eitizenry.

Alternate Services »~- Communitics could limit or actually

replace alr service with other modes of transpertation such as
improved rail (including advanced air~cushion devices)} or
highwnya.(z) But thesc solutions might lead to the same or

additional problems,
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First, neither rail nor highways are free from noise.
Airports crcate islands of noise in Eheir immediate vicinity
but with relatively little noise impact on outlying arcas.

Mighways and tracked vehicles create alleys of noise along

‘their entizre length. Wheve rights-of-~way already exist, this

effect has probably been discounted over the ycars. However,
where new rights-of-way are needed either to put in new

gervices or improve present serviece (i.e., by straightening

-'curyeu), new noise impact areas are created, In fact, for

diatancea greater than 100 miles, the land area aevarély
affected by noise for a city~to-city rail system exceeds
that of the alrporta at both ends (which are also used by
pervice from all cities connected to the original pnir).(s)
Second, the costs of acquiring the land and constructing
new highways or rail systems are prohibitive in all but very
high~denaity corridors, because so many passengers must be
carried to offset these high fixed costs, In additien,
population centers in these cor?idors must be stable, s&ince
ground gystems cannot easily hé shifted to follow new growth
patterna, By contrast, the initial investment in air facilities
is Telatively low. The major investment is in wvehicles which
are purchased only in proportion to the number of passengers
in the market, Thia, coupled with the airplane's relative
freedom from ground restraints, results in a system which is

both cheaper and more flexible in all but the most dense markets

e e e e e T e e et b en ekttt e e e 8
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Fig. VI-1 Investment per Mile «-

.~ in Figure VI-1,) Rail aond Alr Syatems

Third, a ground system can never match the speed of aireraft
on loﬁg-range gervice, uor could it provide any transoceanic
alternative, Thus, there will always be air sarvice between the
major eities of thin country and of the world and air service
could be totally eliminated only between smaller cities oé.between
small cities and major huBs. However, it is in thesc lower den~
pity markets that the air asystem has ite greatest economic advantage

and flexibilicy,

«sathe investment per route mile for ailr
gyatems is proportional to traffic volume
along a route since vehicles are added as
the syatem proves its neced. For low
voluine routes (less than 100,000 passengers
per year), there is an investment ratio of
roughly 100:1, and it is not until there
are 10 miliion passengers per year on a
route that the investment per mile in the
alr system cquals that of the ground sys-
tem, Conversely, for low volume routes,
the same investment would provide about

- 100 timea the route mileage for the system,
It is not surprising to notice that when
governments wish to provide transportaticn
to open up new areas of their country (as




)

[FO—

™

=1 <8 %

PRI

AT
T E
[

[=R

=

T eaY it f L npa

[

T

o e,

RIS
=g

- 7

ol

L R r i e s i DIV

e

B =

TRt

=

CEL LT

I |

s
o %

B Bad

=64«

in Canada, Australia, Afrieca or Russia)
they no longer invest in rail syatcms.(g)

Finally, transportation systems are no longer local in
nature, Although a small city might decide to close its
airport, it cannot by itself obtain the rights-of-way needed
to connect with a distant hub by rail or highway. This can
only be done by cooperation between many goﬁernmental units
with a common goal,

Relocation ~- Many citiés have closed down their older

i;-city airports and built new facilities in less populated
‘arcas. This has usually been motivated by a nced for Eore
room and increased capacity rather than as a nolse reduction
technique, Although some regions have bean auccegaful in
acquiring new sites (Dallas-Fort Worth), most have been blocked
by loeal residents in the selected afua (New York). Tha only
suceessful acquisitions have been new airports located many

miles from the downtown hub that generates much of the traffic

. {Montreal). Even in cases where & new airport has been opened,

the old one often has not been permanently closed as originaily

plunned (Chicago Midway). As pressurcs for increased services

have grown both airports have been needed to meet the demand.

However, a new alrport does divert a large portion of the city's

‘nervice to the memote location providing limited noise relief,

pnriiculnrly from the larger airceraft used in long~distance flights.
An example of this can be seen in the Washington, D, C., area

where long haul flights were transferrcd to Dulles and Friendship
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Alrports, and service at Washington National was restricted
to flights of less than 650 milea.(e)

Renovation == Often it is cheaper for a city to renovate
its present facilities than relocate them, particularly where
there is sufficient land area available or easily obtainable
to meet service and runway requirements. Additional land can
be obtained by harbor fills or limited condcmnationsﬂ. This
ie the.cana in Doaton. Neighborhood objection is bound to
inerease, however, since more aireraft will use the expanded
'%ncilitien and there still 18 not enough land to allow diasi=
pation of the noilse before it reaches residential areas,

limications and Curfews =- In addition to the teclinical

constrainta of runway capacity and the air traffic control
system, attempts have been made to impose artificial constraints
on the type of aircraft that can use a facility, the number of
opérntionn permitted and the time of thease operations. However,
theae types of constraints have not been upheld by the courts
uniess imposed directly by the owner or operator of tha airport.
The impact of limitations or ecurfews goes mich further than
nolse reduction in the vieinity of the airport., Limitations on
the type of alrcraft can effectively eliminate long-distance
flights which require large planes. Therefore, such limitationa
can ba imposed only where there is another airport available
that dees not have such restrictions. This results in additional
noioe at that second airport when £lighta are transferred from

the first,
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A limitation on the number of flights in and out of onc
airport has a direct impact on the airports at the other end
of those Elights--even if they have no nolse problem, When
the limitations become total as during a night-time curfew
and when several major airports impose similar rules, the
effect on the air system is magnified since time zone changes
and the time spent in the air limit the number of arrival
and départure alternatives.

The potential accumulative effects have not gene unnoticed

-

by the courts. 1In a recent case, the Court considered the

effects that an 11:00 p.m. to 7:00 a,m. curfew would have if

imposed nationally.

«».The Ordinance en a national basis would
incerease costs by 25%...by reason of the
loss in the utilization of aircraft as

well as the required purchase of new planes
to meet the conecentration of flights within
the permitted hours of take~off, if, in fact,
the rescheduling of fliglits so eliminated
could be accomplished from a practical
standpoint, Additional maintenance shopa
would alao have to e established by all
airlines to accomplish the reguired main-
tenance at fieceasary loentions for yropur
and efficjent use of their plnncs.( )

Detailed analysis, however, indicates that the impact would be
congiderably less than indicated (see Section VII).
Zoning~~Although there are legal restrictions on the use
of zoning around an altport, it can be a powerful tool when
properly applied to assure land use that is compatible with
alrport noise. TForty-two states have adopted express enabling

legisiation providing for airport zoning. It has been estimated
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that there are more than 500 airport gzoning ordinances of one
type or another currently in effect in the United Statcs.(a)
Under these plans, nolse-sensitive areas such ag residences,
schools and hospitals are prohibited, while manufacturing and
Tecreation areas are encouraged, This technique is most helpful
when used in conjunction with new airport development, but haa
little application around older aifporta gince properEy uses in

1) ;

being cannot be zoned away.

- To be effective, zoning must be done on a régional basiu,

pince the noise usually affects many surrounding communitiea
in addition to the political unit in which the airport is located,
It should also be coupled with stringent building codea that

minimize nolse ingide structures by requiring sound-proofing

--yhere needed,

The limitations of local governments in dealing with
environmental problems in general has been recognized by the

Council on Environmental Quality which stated in ita second

" annual report:

The traditional leecal zoning system
is 1ll~suited to protect broader regional,
state and national values, Local govern-
ments have a limited perspective on and
little incentive to protect scenic or
ecologically vital arcas located partially
or even entirely within their horders.
Economic pressures often spur development
to the detriment of the environment bocause
of local povernment dependence on property
taxesn. :

focal land use regulation alone, there~
fore, cannot deal efficient:ly with many of
today's environmental problems: protecting
landa that have natural or esathetic value
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to a reglon; accomodating development
that ifs necessary for a rcglon but may
not be desired by local communities;

' and controlling large-scale development
that impacte upon more than one local
government, Recent state initiatives
in land use regulation are aimed at
overcoming these disabilities.(10)

State Legislation

Several states have either proposed or enacted m;nsurea
tu control airport noise. Under the Minnesota Alrport Zoning
AFt, the State Adrport Commission was given the power to
éoterminc guidelines for zoning and comprehensive land use
planning around airports in the atate, Local governments
mugt get th& opproval of the State Commission before lacﬁl
land~use regulations can be imposed.(ll)

The atate of Californisa has adopted a unique plan for
the regulation of airport nolse throughout the atate, which,
if upheld by the courts, will serve as a model for other
3tatna.(12) Tho plén atreases noise impact reduction by all
meane rather than by nolse limita alone, Although absolute

noige lovels are set for individudl aircraft operations, they
are not easential for the operatien of the plan, Instead,
the limita are set to protect individualn‘from being exposed
to harmful noise levels rather than to control airport noise.

Individual nolse constraints are enforced at two levels.
Undor the regulations: ‘

No operator of an alrcraft shall operatae

any aircraft in exceas of the aingle
event noise exposure level limita adopted,(13)

e
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Violations are a misdemeanor and subject to a subatantial fine

unlecas

«ee8uch operation is the dircet result of
the pllot's exercisce of his responsibility
for the safety of the passengers, crew,
carge and alrcraft or of his emergency

authority.{
In addition to the operator of the aircraft, the operator of

the airport is held liable for violations of the single event

1imita,

’ No airport proprictor shall knowingly

permit any aireraft operator to
exceed the mingle event noise exposure

}evel limitcs,,.
Although this approach to controlling individual noise

events 13 in iteelf unuaual, the unique feature of the California

“plan iain the section gstating

No nirport proprictor shall operate his
nirport with a noise impact area of other
that zero unless sald operator has a

variance,

This nection attempts to repulate noise impact rather than
nolse alone and gives a flexibility end asdaptability that is
lacking in most plana.

The noise impact area is based on the amount of land sub=-
jocted to an average noise level that qxceedn the limits
astablished as compatible for the existing type of land use,
These limits were developed from numerous studies of the impact
of noise on sleep, communication, health and other factors.(17)
‘Different limits are specified for various activities, thus petrs

mitting various amounta of noisge depending on local conditiona.(18>

—— e
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‘nolse levels are combined to yield the average daily level.

70~

The average noise level is determined for property near
the airport by computing or measuring how loud each aircraft
operation 1s at the point in question and thenweighting the

(19)

result by the time of day when the noise occurred, One

flight during the evening relaxation hours is considered to
cause as much annoyance as three separate £lights during Fhe

day, while flights during aleep periods are considered as

~ offensive as ten daytime operations. The impacts of all the

(20)

This number is compared to the atandard for the property to
asee 1f o violation has occurred,

This formulation givea the ailrport operator the option
of using aeveral types or combinations of techniques to reduce
noise impact bainﬁd“thu nirport‘boundary.(zl) Either through
variable landing fees or contracts with the airlines, the
airport proprietor can encourage thg use of aireraft with lower
noise characteristics while discouraging noisier airplanes.

By lowering the nolse level of cach operation, the proprietor
lowers the averago vglue of neise impact.

Thae proprietor can also encourage the use of runways, flight
paths and operational procedures that rcduce'thn noise or increase
the diatonce between the nolge source and the nolse impact boundary.
éhialding (tﬁa use of natural terrain, buildings, etc.) would
likewise reduce the noise that reaches the measurement pointas

and thus lower the average levels,
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Since evening and nighttime operations are heavily welghted,
r: the proprietor of an airport that has many flights during these
, rﬂ noise-sensitive pcrioéu can greatly reduce the average noise
‘ ' ! level for the area by imposing flight vestrictions or a curfew.
;r; If the alrport has 9Q £lights during the day and 10 at night,
- the 10 nighttime operations (which are considered ten times
: I‘ a8 offenajve as the day operations) would add more to the average
, r", noise impact level than all the day £lighta combined._ Consequently,
! _ 'l;y eliminating these ten night flights, the proprictor of the
‘ r: airport can substantially reduce the average impact level while
\ decreaaing his capacity by only ten percent, Thus reduction of
g flighta, particulawrly during the noise-sgensitive periods by
, [g noisier afreraft, is an effective control of ovef;nll noise impact,

Limitations on the number of flights that can operate at
an alrport have an additional effect on noise reduction that 1a
not immediately obvious, While landing fees proportional to
noloe levels or fines for excesslve noigse might encourage airlines

to buy quieter planes, the depgree of incentive would depend an

the policy established by the Civil Acronautics Beard. If all or

3 a portion of tha costs could be passed on to the passengera through

i ' a fare increase, an airline would carefully weigh the potential

[] . savings in nolsa costse againat decreased traffic, the remaining

Lf - life of tho noisy equipment, and simfilar factors before undertaling
6 large re-equipment program.

L: However, frequency limitatlons cannot be passed on through

o fare increase, Since the over-all noise fmpact for several

- S
.
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flights by a quiet aireraft could be the same as for a few
flights by nolsier planes, the first airline to get quiet planen
could fly more often and still meet the same noise criteria,

Since the airline with the greater frequency of service between

~ two clties 48 known to get more than a proportionate share of

‘the passenger traffic, there would be a strong incentive to be

tha firat to fly quieter planas.(zz)

_Finnliy, the airport proprictor could reduce the noise
1evel at the noise impact boundary either by expanding the
boundary physically or by changing the land uee of proparty to
be compatible wifh the noise impact level. This coula be done
by actuaslly buying land or by paying for building modificationag,

purchasing easements and otherwise controlling land use without

_nctunl purchase,

In addition to the flexibilivy that this plan gives to the
nirfort opurﬂtor; it permits community involvement in the setting
of atandards. Although the minimum levels of tolerable noise
impact are established by the state, the county governments
are expected to work with the airport proprietor in setting levels
best suited to the nrca.(za) Thug, if an area felt that economic
dovelopment would be encouraged by a busy airport, it could decide
to impose only the minimum standards required by the state, If,
on the other hand, the ;ran wanted some air service but valued quict
more, it could set standards that were higher than the atate's and,

thua, better suited to its neecds.
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In addition, it is up to ecach county to decide how it
defines a noise problem and what airports within ita jurisdiection
have such a problem. The county government may also require the

installation of an gutematic noise monitoring system at an

(24)

airport if it feels that the problem requires it. To avoid

confusion, the minimum standards and specifications for such a
i

monitoring system are set out in great detail in the state

regulations.(ZS)

e In its plan, California has attempted to avold a violation

of the commerce provisions of the federal constitution in several

v

ways. First, the limica get for individual aircraft operations
are very close to those imposed by federal regulations, although
a different meagsurcment technique ia used. Secodﬂ} the atate
contends that, based on the legislative history and intent of
federal laws, it can act to the extent that 1t 18 not prohibited
bf federal nction.(zs) For gupport, California reliles on Fublic
Law 90-411 which empowared the Federal Aviation Administration
to pet noise atandards for aircraft, In the history of the act,
it ia otated that

The bill is an amendment to a statute
describing the powere and dutles of the
Federal Government with respect to air
commerce, As indicated earlier in this
report, certain actions by state and

local public agencies, such ag zoning to
asaure compatible land use, are a necessary
part of the total attack on aircraft noise.
In this connection, the question is raised
whether this bill adds or subtracts any-
thing from the powers of atate or local
governments, It io not the Intent of the
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cormittee in recommending this legislatioen
to effect any change in the existing
apportionment of powers between the Federal
and state and local governments.

In this regard, we concur in the

. following views set forth by the Secretary

in his letter te the committeec of June 22,
1968;

The courts have held that
the Federal Government presently
preempts the field of noise regu-
lation insofar as it involves
controlling the flight or aircraft.
Local nolge control legislation
limiting the permigsible noise
leval of all overflying aircraft
has recently been struck down
becausa it conflicted with Federal
regulation of air traffic. American
Adrlines v, Town of Mempstead, 272
F.8upp, 226 (U,s.D,C., E,D,, N.Y.,
1966), The court gaid, at 231, "The
legislation operates in an area
conmitted to Federal care, and noisze
limiting rules operating as do those
of tha ordinance must come £from a
Federal sgource," H,R. 3400 would
merely cxpand the FPederal Govern=
ment's role in a field already pre-
ompted, It would not change this
preemption, State and local
governments will remain unable to
use thelr police powers to control
alrcraft noise by regulating the
flight of aircraft,

However, the proposed legis~
lation will not affect the rights of
a state or local public agency, as
the proprietor of an airport, from
issuing regulations or establishing
requirements as to the permissible
level of noise which can be ercated
by aircraft using the airport, Adir-
port owners acting as proprietors can
presently deny the use of their air-
ports to aireraft on the basis of
noige conaiderations so long as such
exelugion iz non-discriminatory.

"Juat as an alrport owner is
responaible for deciding how long the
runways will be, so i3 the owner
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responsible for obtaining noise
easements necessary to permit
the landing and takeoff of the
aireraft, The Federal Govern=
ment 18 in no position to require
an alrport to accept service by
larger aircraft and, for that
purpose, Lo obtain longer runways.
Likewige, the Federal Government
15 in no position to require an
airport to accept service by
nolaler alreraft, and for that
purpose to obtain additienal
noise easements. The issue is
the service desired by the alrport
owner and the steps it is willing
- . to take to obtain the service. In
dealing with this issue, the Fed-
aral Government should not subgtie
tute its judgement for that of

the atates or elements of local

government who, for the mest part,

own and operate our Nation's aire
porta., The proposed legislation

is not designed to do this and

will not prevent airport proprie-

tors Irom excluding any aireraft

on the basis of noise considera~

tiona.

Of course, the authority of units of
local government to control the effects of
aireraft noise through the exercise of land
use planning and zoning powers is not dimin-
ished by the bill,

Finally, since the flight of aireraft
has been preempted by the Federal Government,
ostate and local governments can presently
exercise no control over sonic boom. The
bill makes no change in this regard,(27)

This position has been enhanced by the passage of Public
Law 92-574, The Noise Control Act of 1972, in which several
opecific references are made to the right of local and atate
authoritien to catablish and enforce controls on environmental

noine.cas)
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Finally, the atate relics on those cases upholding the
right of the airport propriator to set noige limits for
ol:;erntors uging his fa.cility. The California plan makes the
proprietor liable for violationa of the noise standards and
threatens revocation of his permit for non-compliancc.tzg)
The operator is then the one who imposea the curfew, bans

certain aircraft, ete,, not the state ltself.

A major problem with the Celifornia plan ifg enforcement,

1f the airport proprietor does not comply, the state may revoke

his right to operate the airport, Although thias may be an
effective threat against a private or emall operator, it is
doubtful whether such an action could be enforced againat the
City of Los Angcles or whether aﬁy of the major California
airporta could really be cloased,

Another problem is whether the standards set ars realistic
over tha time peria_d propoged. Since present airports do not

(30) the timo

bave to meat the minimum noise levels until 1985,
problem 18 not eruclal, In addition, tho state has shown a

willinguess to cooperate and grant variances whera roquiraed,

Therefore, it would scem that realistic standards and an appropriate

time frame will emerge over the next few years,

Federal legislation

The two major federal acts passed to date primarily attempt
to directly limit the lavel of neise, rather than concentrate on

the elimination of noise impact on the community,
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There are two major problems with this type of approach,
The first ism in the definition of how the noise is to be measured,
Technologists do net agree on what qualities of the sound should
be considered or what the relative import;nce of these qualities
is, Thera is debate over what equipment should be selected to
make the measurementa, where it should be placed and who should
operate and control it, '

The second problem ia where the limits should be set after
& measurement technique is adopted. The selection of the maximum
sound levels ig based on the wvalue judgements of the decision
makers as to what L8 good for the population as a whole and i
sﬁbjoc: to political presaures. At the local level, the desire
to please tha voters would cause a tendency to undervalue the
national importance of commerce and overvalue commnity impact.
At the national level, orpganized indugtry lobbies might bias
decisions aganinast community intercsts since local groups would
offer only scattered and divergent viewpoints,

In either case, any law that scts absolute limits on the
noise that an aircraft can make is probably inefficient from an
economic ptandpoint., The efficient amount of noise reducktion
occurs when the cost of further reduction in noise exceeds the
benefit that the community receivea from a reduction in noise
impact. Since the noise impact gepnnda on several factors in
addition to the absolute noise level, any plan that deals solely

with the noise cannot possibly meet the needs of all communitiea,

P e Tt T m i kgt s Tl e ol sl
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1f the noise level 1a set to alleviate nolse impact at some
average airport, then it may not be high cnough to aignificantly
reduce the problem at highenoise airports, . If the neime level
is set to alleviate the highnolse probiem, then the cost of
noise reduction to the air system will be much greater than

that needed to reduce noise impact at most alrporta, In cne
case, there is too much nolse; in tile other, too much nolge
reduction,

. Rublic lav 90-411 =~ Under Public Law 90~411, ) ¢no Federal

Aviation Administration wan gi\}en the authority to prgacriba and
amend rules and regulations necessary to afford presont and
future relief and protection to the public from unnecessary
alrcraft noiaa...."(az) In setting these rules and stnndr:lrds s

the Admindistrater of 'the FAA was to consult with federal, state
(33)

(34)

congider

the impact of such rules and standards on safety,
{35)

and evaluate
their economle and technical reasonablencas. Thia law
repréaen:ed the firat major attempt to control commercial airecraft
noisa at the national level, ‘

Federal Aviation Regulation Part 35,(36) igsued in response
to the above charge, sct standards on the noisg levels that could
be made by different weight-classes of aircraft during take=off
and landing, But it was primarily prospective in operation gince

aireraft certified before the regulation came into effect wera

given various axemptiona.(sn Howevar, the zogulations specifically
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avoided the question of the resulting impact of noise astandarde

on the community.

Pursuant to 49 U,S.C. 1431 (b) (4), the
noise levels in this part have been de-
termined to be as low as 1s economically
Teasonable, technologically practicable,
and appropriate to the type of aireraft
to which they apply. No determination

ig made, under this part, that these nolse
levels are or should be acceptable or un-
acceptable for operation at, inte, or out
of, any airport.(38)

Public lLaw 92-574, the "Noilsae Control Act of 1972"(39)--

~Partially in rcsponse to the previous failuzre to consider noise

impact on the local community, Senators John Tunney of California
and Edmund Mushkie of Maina introduced The Environmental Noise
Control Act of 1972 (8, 3342) on March 14, 1972, An stated by

Senator Muskie,

The bill which wa introduced was not...
designed primarily to relicve transporta-
tion companies, particularly the airlines,
from effective noise regulations, ,

" aeeTo date, repgulation of airecraft
fioide pollution hag been the sole respon-
aibility of the Federal Aviation Adminisg-
troation. The Federal Aviation Administra-
tion has had this responsibility sinee ita
inception, It has had a specific legisla-
tive mandata for the past four years. And
its record is wholly inadequate.(40)

Although the original bill gought to transfer the determination
of alrcraft noise standards to the Environmental Protection Agency
(EPA), the act as finally passed retains the dominance of the
Pederal Aviation Administration (FAA), However, it does emphasize
growlng congressional concern for the public health and welfare. As

atated by Senator Tunney on the Senate floor,
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It i3 not the intention of the Congrass
that the phrase "economic reasonableness!
continue to be interpreted as it has in the
past under section 611 of the Federal Aviation
Act. By recasting the control of aircraft
noise in a new regulatory framework, Congress
intends that the reasonableness of the cost
of any regulation or standard be judged in
relation to the purposes of this act, which
is to protect public health and welfare from
aiveraft noise. Costs arc to be judged
againat that goal, not for their effect on
air commerce or particular alr carriers.

The key element in this proposal is
protection of the public health and welfare.
The key element is not, as some may believe,

p protection of commerce, The Fedewal Aviation

: Administration's regulatory responsibility
ig retained in order to assure technological
availability and protect gafety, Hewever,
the TFAA, following the lead of EPA, will
be requirved to promulgate vegulations which
shall agsure protection of public health and
welfare in alrport environments even where
it 48 not possible to achieve necessary
noise reductions through the application of
‘npecific“?migston controls on engines and
aircraft.

Ta carrty out these goals, the new law charges the Administrator
of the Environmental Protecction Agency to

s seconduct a study of the (1) adequacy of
Federal Aviation Administration flight and
operational nolse controls; (2) adequacy
of nolgse emission atandards on new and
existing afreraft, together with recommend-
ationa on the retrofitting and phascout of
existing airerafe; (3) implications of
identifying and achieving levels of cumula~
tive noige exposure arcund airports; and (4)
additional measures available teo airport
operators and leocal governments to control
aircraft noise, (4

To ensure that the findings of the EPA are given proper weight,
goction 611 of the Federal Aviation Act of 1958 (49 U.S.C, 1431) was

modified to emphasize that agency's role., Under the revised section,
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the EPA {3 to propose regulations for the control of alreraft

noise and sonic boom.(aa) I1f the FAA falls to adopt its

recommendations, EPA can request additional reviewscaa) and

requirc supplemental reports(As) when it feels the FAA'a
action does not adequately protect the public welfare, In
addition, the new law makes specific provisions for citizen

actions, stating that

«s.8Ny petson,..may comménce a civil action

“on his own behalf-=

{1) against any person,..who iz alleged to
be in violation of any noise control
requirement..., or : :

(2) against--

(A) the Administrator of the Environ-
mental Protectlion Agency where
there is alleged a failuxe of
such Administrator to perform any
act or duty under this Aect..., or

{B) the Administrator of the Federal
Aviation Administration where
there i3 alleged a failure of such
Adminiptrator to perform any act
or duty under section 611 of the
Federal Aviation Act of 1958....(45)

All of these provisions are designed to tighten standards set

for alrcraft noise emissions through direct and indirect

government and public_preasurea.

Foderal Preemption == Both Publie Laws 90411 and 92-574

make it clear that Congress did not intend to preempt loeal
control over nolse impact, Although the immediate community
may be in the best position to assess its own noise problema,

it 18 not clear Lif this type of control could be implemented

locally without severely restricting interstate commerce through

myriad local rules and regulations that could have national

impact,




)
[-‘-
-

=

-

-1 -3

'8

F

n82n

Although the courts have allowed various local regulations

that do affect interstate commcrce,(47j none have touched on

control of aircraft or the air system but rather have concentrated

on trucks, trains or barges that are relatively slow and remain
in a state for some length of time, In fact, much of their
activity may be conatrained to a relatively local geographic
area, I1f a city regulates truck nciae, most of the trucks
affected are used primarily 4in the city., Interstate truckezrs
can eilther comply, reroute their trucks around the area or

use remote terminals, without significantly affeeting their
over~all operations, In contrast, a modern jet airplane
theoretically could either touch or pass over practically every
state in the country in a 24-hour period, There is no ch;nca

to stop at state borders to transfer crew members or change to

quieter aireraft, If each eity on an alr carrier's routes

Eet different standards, the carrier would be foreced to either
abandon service to points with restrictions that it could not
meet; buy planes that would meet the strictest standards even
though they would not be necessufy at other points or buy
different modela of aircraft to serve partiecular cities based
on their noise limits, None of these alternatives is practical
or desirable,

The Court has considered the legislative history of Public
Law 90-411 and concluded that, in apite of the Congressional

intent,
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++o01lr commerce by reason of its speed
and voluwe, requires a single authority
in contrel if it 13 to be condueted at
moximum safety and efficient use of the
navigable airspace. .

The evidence discloses that air
traffic is unique and should be con-
trolled on the national level,

In reaching this conclusion, the Court relied heavily on an

carlier Supreme Court case where it was gaid

Of course, air transportation, water
transportation, rail transportation, and
motor transportation all have a lkinship
in that all are forms of transportation
and their common features of public
carriage for hire may be amenable to
kindred regulations, But these resem-
blances must not blind us to the fact
that legally, as well as literally, air
commerce, whether at home or abyoad,
soared into a different realm than any
that had gone before..,.A way of travel
which quickly escapes the bounds of loeal
regulative competence called for a more
penetrating, uniform and exclusive regu-
lation by the nation than had been thought
appropriate for the more easily controlled
commerce of the past. ‘

On roviewing the decision, the Ninth Circuit Court of Appeals

held

The legislntive history emphasizes the
status of the one regulating the use of
the airport, not the locus of the air=
craft when the offensive sounds are

. produced, A State or local publie

agency, as the proprietor of an airport,
can deny the use of its airport based on
noise considerationa; a State or loecal
government cannot use its police power
to do no, )

Bince this case is presently under review by the Supreme Court,

the isaue of federal preemption versus Congressional delegation

will be resolved shortly.
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VII. SOCIAL VALUE FUNCTION ANALYSIS

The first step in using the Social Value Function is to
1d|;ntify the various costs and benefits associated with the
status quo. Then the relative changes in those costs and
benefits can be computed for each poliey alternative that could
modify the present situation, The amount of each change can
then be multiplied by the value of oné unit of change to each
:I.ndi.vidual- affected, Finally, all values of all changes to
all individuals con be summed to repreaent the value of a change
in policy to a socicty as a wholel:. Mathematically, this ia
represented as

N M
sV = 5 agy by (e/n,)
i=1 j=1
vhere
SV(x) = social value of policy x
cm.i = cost or benefit j associated with the present activity
b, = amount of change in cost or benefit j
= Importance of onc unit of change in cost or benefit j

to individual i
M = total number of costs and benefits identified H
N = total number of people affected by those costs or ben'afil:n.

- Bacause of the impoasibility of determining the personal value
of each unit of change te each impact for each individual in a society,
certain simplifying assumptions must be made, TFor example, individuals

can be grouped and group values used for the value of changes 1in each

cost or benefit. The number of people in the group times the group

R
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; [‘ value equals the sum of the individual wvalues for each person

i r? in the group., Often, the same group of people will be affected
L

: by each alternative, In this case, the change in the cost or

benefit is directly proportional te the total change in value

. |

to the soeciety, so it is not peécssary to multiply each unit

-

of change by each person's valuation for each policy alternative.

{ Applying these concepts to the airport noise problem, the

present costs and benefits must first be determined., If the

air system does nobt have to pay for noise costa, its service

p-p—

is leas expensive and more people fly than if noise costs are

o

i part of air system costs. When more people fly, more money

=

is spent in the local economy, more people are employed and the

-

economic wollebeing of the area served by the airport {s improved,

| e il e
(L2 A

Conversely, .to the extent.that noise .abatement policiez are

imposed (and increase the cost of air service), the area ecconomy

K5 ad

Qill suffer. The economic loss repréﬁents the dollar-quantifiable

disbenefits associated with nolse reductfion. Since the economic

uR g

loss is eventually felt in some way by everyone in the region,

! 3] ' all individuals are treated as one group which remains constant
lﬁ for each policy alternative. Therefore, econonic loss is proportional
b "Q to total soeial loas and muat be minimized to maximize social value.

Thae non-dollar disbenefits of noise reduection are the incon-

7=

L ) veniences that result from fewer flights at higher costs. Some

pecople may no longer be able to afford to fly. Others may not have

]

flights available when they want them, These factors are extremely

L

hard to quantify. They are, however, proportionate to the decreasge

—-
.
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in passengers, as are the dollar~disbenefits, Therefore, it
can be assumed that changes in the dollclr disbenefita will
also represent changes in the non~dollar disbenefits and that
both are winimized simultaneously, Since the relative merit
of & given policy is equally reflected in both the dollar and
non~dollar disbenefits, the non-dollar factors neéd not: be
specifically considered,

Second~order effects such as the loss of tax revenucs
Erom decreased employment and spending ave impossible to quantify.
Since the government will always raise the money it nceda, the
loss in tax revenuea from one area will be made up by an increase
in another, Tax lossea are actually absorbed by the region as
4 whole, perhaps as a general tax rate increase, Although not
quantifiable, this disbenefit also is logically assumed to be
proportional to the total dellar disbenefit and, like non-dellawm
digbenefits, need not be specifically considered,

The major dollar-quantifiable benefits of noise reduction
are the increases in local property values around the alrport.
Sccond~order effects on the tax base merely reallocate an additional
part of the cost of government to those whose property has gone up
in value, These people therefore do not realize all of their
property appreciation but the society as a whole doeas, This
inerease in property values ia concentrated around the airport and,
as a result, the people affected are not the whole of the gociety.
However, the same people around the airport are affected by each

policy alternative and can be treated as a group,




L bt e R g

ek e e L

Rt

. ::l"

X

b
]
]

1

¥

.

by

-

-90-

The non-dollar benefits of neise reduection such as better

sleep, peace of mind or easier communication are also concentrated

in this same group, A recent study based on community surveys

has correlated annoyance caused by aircraft noise to several

psychological and sccial factors:

1.
2.
3.

h.

These factors can also he ~orrelated to noise 1eveln.(1) Therefora,

changes in noise levels will be used as a proxy to represent changes

fear of aircraft crashing in the neighborhood;

susceptibility to noise;

belief in misfeasance on the part of those able to

+

relieve the noise problem; and/or

belief in the importance of tha airport and air transportation,

" in these non-dollar values. C o

With these simplifications in mind, the Social Value Function

used to evaluate the impact of variocusa airport nofse control pro-

posala becomes

where

C/n1

C/B2

‘clna

1,2,3

N 3
gV(x) = &, 2 a,, b, (C/B)
1wl j"l ij j j

change in noise levels (and, as such, o proxy for
all non~dollar-quantifiable benefits of noise
reduction) .

increase in property values (the dollar benefit
of noise reduction)

economic loss to the region (the dollar disbenefit
of noise reduction and also a proxy for other noh=~
dollar-quantifiable disbencfits)

amount of change in C/Bl, C/B2 and C/B3 for each
policy alternative

e FAT L
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N= ¥, + NNF = total number of people in the region

E
where NE = number of people exposed to noise
NNE; = number of people not exposed to noise

a = value of a unit of change in noise levels to people

NEl exposed to noise

0NN 1 " value of a unit of change in noise levels to people
( E not cxpoged to noise (assumed = 0)

= value of a unit of prc;perty value increase to people

a
NE2 exposed to noise

n(N-N 32 = value of a unit of property value increase to people
E not exposed to noise (assumed = Q)

= value of each nniﬁ of economic loss to each individual

a
N3 in the region

For example, for two policies X and ¥, if b1 2.4 for X i 1,2,3 and
143

for Y 1a 4,5,6, the Social Value Functions could be written

SV(X)-annlxl + numzxz + nNSxﬁ,and

SV(Y)-aNE1x4 + nNE2x5 + aus “.6 .

Subtracting the two Soeial Value Functions to evaluate the relative

merit of the two policies ylelds -
SV(Y)-SV(X)H(loaNl-laN 1)+(55N2-2nN2) +(6&N3 -3nN3)
E £ B E
= nNEI (4=1) + aNEZ (5-2) + fyn (6-3) .

Since the nNEI’ aNEI! and nN3 remain the samg for each policy alternative,
they can be factored out of each equation.

mre e
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Thua
SYL{Y) = SV(X) = (4=1) + (5-2) + (6-3)
='(b1(Y) - bl(x)) + (bz(Y) - bz(x)) + (b3(Y) - b3(x)) '

Therefore, the change in social value is directly proportional to

the change in bj from one policy to another and the Social Value

Function can be simplified to

’
r

3 .
SV(x) = & by (¢/B)) .
im1

In this paper, costs of various proposals are computed on the
basis of overall system cost incrceases. Thesce costs are then
«applied to.a given .loecality to compare policy impact on a region,
The arca served by Los Angeles International Alrport has been
selected because of the avallability of reglonal data. Since the
analyeis ias baged on one region only, care must be taken in
© extending the findinga to other areas. However, the relative merits
of various proposals are logically’the same in all places although
the dellar amounts vary,

Several noise abatement spproaches have been selected for study:
three technological, one leglalative and one judicial. These are l
compared with the base case of no poliecy change and the continued

natural attrition of noise aireraft through planned retirement, The
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ment and the introduction

e

period of study from the present to 1985 has been chosen bhoth
because of the availability of data and because of increasing
political pressure to take definite action soon. Needless to
gay, aﬁy of these alternatives could be adopted simultaneously
or in various degrees or stages over that time period,

The technological golutions considered are a change in
operational procedures, 100

nacelle acoustical treate

/

of an aircraft with new

F3
o

1 CF 1972 AREA
g

A - BUSINESS AS USwAL

very quiet engines in B - CPERATIONAL FROCICORES

. @0 ] 'C - JT3D/JTED BAELLE TREATHENT T
1980, Figure VII~1 shows 01 D« AL KEW *RUIETY EslNES \ N,
the effect these procedures - 72 ' 76 80 85 PesT
1985
YEAR

have on land area exposed .
Dzeeresn 31 ALL YEARS

to a given noise level as

compared to the 1972 land Fig. VII-1l Noise impact area as a
funetion of abatement pro- (2)
area. cedures & fleet modifications

Two other approaches outlined in Section IV were considered but
digscarded: the design of a new fan asgenbly for present engines
and the design of an entirely new engine for prescnt aircraft, Although

both approaches promisie considerable noise reduction, their costs to

the system have been estimated to be from 2 to 13 billion dollars

reﬂpcccively.(3) Because of the extensive engineering work yet to

be done, it would probably be at least 1977 or after before either
option could be ready for fleet inntallationy(a) At that time, many

of the aircraft in the fleet would have only limited service life
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remaining. Therefore, it is better to bypass these options and
concentrate on a completely new aircraft using an entirely new
engine that could provide more sound reduction, offer better
operating econeomics and start entering service by 1980. The few
years' difference in time and_thé better renﬁlts make the new‘.
aircraft/nevw engine option superior to either a refan or a new
engine for present airframes,

The legislative solution considered is the imposition of a
ng;ionnl 10 p.m. to 7 a,m, curfew at all carrier airports,
More drastic measures such as foreced land condemnation, mass
relocatdion of airpores or the introduction of alternate types
of transportation were considered too expensive to be practical,

The judiecial solution considered is a continuation of

what -seems 'to be a liberalizing trend toward more and larger

recoveries for noise damages to the point where, at some date
within the next five to ten years, all people within high-noise
regions will be given compensation.

in consildering these alternatives, all costs and benefits
are estimated in constant present dollars., All values are
compounded forward from the time of acerual to 1985 at 8%
interest and the options compared at that date, It 1is assumed
throughout that the population density around the airport will
remain constant over the time period of the study.

Present Economic Benefits of Los Angeles International Airport

to Its Region of Serviece

In 1970, the consulting flrm of Waldo and Edwards, Ine¢. made

b 8 P e e .
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an ecenomic impact study of Los Angeles International Airport's
conFribution to the Los Angeles regionnf economy., Projectiens
vere also made for 1975.and 1980, The study was based on two
surveys of alrport employment and industry spending to determine
contributions to the economies of Los Angeles, Orange, San
Bernardino, Riverside and Ventura Counties,

Using survey results as & base, estimates were maqe of
the payrolls and the direct and secondary employment generated
by’tha air industry. Local purchaaea of pervices and materials

and local taxes paid were algo estimated as well as the expend=

(5} Tabla VII~1 summarizes

itures of non-resident air passengers.

the resulta,

Table VII-1

Economic Impact of
Lon Angeles International Airport
on the Los Angeles Region
1970 - 1980

1970 1975 1980
(billions of dollars)

Payroll (people employed by

airport industry) 31,440 51,970 §2.425

Purchases of local gooda

and sarvices +258 347 +430

Local taxes paid .025 034 . 042

Expenditures by non-resident

air pagsengers 1.587 2.120 2.627

Totals $3.310 $4.471 $5.524

e i iy, R
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Growth of passenger traffic over this same time period
has been estimated from 8 to 10%7% nnnually.(ﬁ) Throughout
this paper, it is agsumed that economic impact is directly
proportional to passengers carried; therefore, the impact
of the airport on the region might also be expected to increase
at the same annual percentage.

Los Angeles International Airport, however, is reaching
its capacity limit in terms of the number of uircraft\%light
and ground operations that can safely be performca. Even
using the most advanced traffic control tthniqueﬂ, enly 50%
more could be added to its capacity.(7) Although passenger
capacity will increase at a somewhat greater rate because of
the 1ncroduccioﬁ of wide-bodied jéts, additional airports will
be needed to handle the total inercase in demand.

With these faccors in mind, the Los Angeles Department

of Alrports has estimated the growth at Los Angeles International
(8)

Airport to be somewhat less than overall national projections,
It is assumed that the ecopnomic impact of the airport to the
région will be proportionate to this growth rate, Table VII-2
summarizes this data. (Note the close correspondence to the
Waldo and Edwards, Inc, study for 1975 and 1980,) Changes in
thin projected economic growth because of noise abatement
policies will be used to measure the dollar cost of nolse abaten

ment to the region.

et .
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Table YII-2

Bagsenger Growth at Los Angeles Internatjonal Airport
and Its Corresponding Value to the Reglion

Passengers Passenger Value to Region
Year Per Year Increase Per Year
{Millions) as % of (Biilione of
1970 Total 1972 Dollars)
1870 21,2 0 $3.31
1971 20.5 =3.3 3.20
1972 22.0 2.3 3.39
1973 23.7 11.8 3.70
1974 26,7 25.9 4,17
1975 28.5 3.4 4,45
1976 30.5 43.9 4.76
1977 32,0 50.9 4,99
1978 J1.0 55,7 5,15
1979 34.0 60.4 5.31
1980 35,0 65,1 ' 5.46
1981 3.0 69.8 5.62
1982 36.7 73.1 5.73
1933 ar.2 75.5 5.81
1984 37.5 76.9 5.86
1485 _38.0 79,2 5.93
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Cost of Noise Reduction to the Region

Cost impact on a region 18 determined in the following

manner: . |
1
|

.

1., The percentage increase in system operating costs is

estimated for each proposal. |

2, It is assumed that this increase will be passed on '

to the user as @ fare or rate increasa.

3. This will in turn reduce the volume of passengers

;-;‘.E
-

and freight traffie. 4n elasticity of -0.7 1ia uaed

[: {(the most recent Civil Aeronautics BDoard estimate
. for passenger nervice).(g) The game elagticity 1o
{E assumed for freight. I 1
E &, 1t is assumed that the average syatem-wide traffic ik
3 L reduction will be experienced in the region to ba . |
;*“ studied (Los Angeles) aond that employment and expend- ‘
itures aasocisted with air service will be reduceé in
% o the same percentage as traffic reductieona, o, {
F 5. Finally, it is assumed that some portion of those _i
LB ‘ unemployed will find other jobs in the area, that i
: tﬁ some of the money that would have boen used to buy E
air service will be spent for alternative services ]‘
: E - and thnt‘. the economic impact to the region will thus .
l" be lossened, ' i
&'-‘ ‘ To eatimate the range of absorption of potential loss by
L: : fho region, several agaumptions are made:
(o -
L fi

N
LR Rer——
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Most of those who lose their jobs at the alrport are
clerical, ticket or rental car hgcnts, maintenance
personnel, etc;, with an average salary of §$200/week

or lesa and would be entitled to unemployment compen=
sation of $75/week. .Thérefora, even 1f all remained
unemployed, 37.5% of their fqrmer ineome would still

be eirculating in the area,

At the other extreme, it can be aspumed that the labor
pool {8 large enough to gbsorb the unemployed to the
same extent as the general unemployment level, Aasuming
a 5% unemployment rate, 95% of the wage base would
remain in the community,

In reality, some people will find better jobs, moac will
find lower~paying jobs, some will go onto unemployment
rélln and oventually welfare and some will leave the
region, Therefore, it is assumed that 75% of the wages
will be regenerated in other ways and the economic loss
to the reglon is 25%.

It is assumed that spending by travelers from out of the
rogion will be decreased by the same percentage as the
traffic decreases, However, there are people in the
reglon who will not travel outside it bacause of the fare
inercagse, Money they would have spent for travel la
therefore available for spending in the region, It 18’

agsumed that this would offset half the lost spending by

travelers from out of the region,
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g r e, Since the wages and expenditures of the air system

! r' ' ‘ and the expenditures of travelers are each about 50%

; ' of the total economic impact to the reglon (sece

r; : : Table VII-1), the above assumptions yield the following
r, measure of impact on the region, For a decrease in

% i : traffic, there will be a 507 decrease in area economica
r: ‘ because of reduced tourist spending. Howevcr,' half

? ' of thisg will be made up by additional in-area'spending
, r: by residents who would have traveled if there were no
, lu fare increanse, ULikewise, there would be a 50% decrease
* . in areca economics because of unemployment. However,
%!; ' 75% of this will be recovered by people taking other

lower=paying joba, As a.result, the total economic

loas to-the region due to-a traffic decrease would

< be '(50‘/. k) + (500 = %) = 37.5%,

£, 1If thias is combined with the demand elasticity, a 1%

i g " cost inecrease would yield a .7% traffic decrcase,

‘ Multiplied by .375, this would lead to a ,26% loss in

[g ‘ area economlcs,

[i The Cost of Doing Néth;l.ng

» . If no additional costs are imposed by noise control measures,

. 1 E the benefits of air service to the Loa Angeles region can be

: . expected to gr;m ag shown in Table V1I-2, To provide enough capacity
L to meet this forecast growth, the air system will be investing

L“ ‘ heavily in new aircraft over the next few years. It is assumed that

] this cost can ba absorbed without a Eére increage due to the corres-
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ponding increase in traffic. Noise reduction costs, however, will
be over and above the planned expenditures and will ultimately be

passed on to the passenger as a fare increase.

The basic capital costs of the industry have been estimated by

the Air Transport Association to be §7 billion from 1971 to 1975

and $15 billion from 1975 to 1980.(10) Assuming the investment

rate for 1980 to 1985 will be the same as the 1975 to 1980 period
and that the investment over any period is evenly distributed,
these figures represcnt an investment xate of §1.4 billion per
year from 1971 to 1975 and $3 billion per year from 1975 to 1985.
Depreciating these new aireraft over a 15-year period t-~ zero
rasidual value (Present Civil Aeronautica Board guidelines for
rate-moking purposes are 1l4-16 years to 10%.(11)), each $1.4
billion invested during the period 1971 to 1975 will add §93
million to annual deprecilation chargqa in each of the 15 years
after its investment and each $3 billion invested from 1975

to 1985 will add $200 million annually over o similar time period,

Table VII-3 phows the cumulative effect of this depreciation

from 1971 to 1985,
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Cumulative Annual Depreciation Coats
for Planned New Alrcraft Acquisition =~ 19711985 '
(Millions of 1972 Dollars)

Yaar 1971 | 1972 | 1973 | 1974 | 1875 | 1976 | 1977 | 1978 | 1979 | 1980 | 1981 | 1982 | 1983 | 1984 | 1985 1325032‘*

“ |15 yoar so3 | 93 | 93| 93 | 93 | 93 | 93 { 93 | 93 | 93 | 93 | 93 | 93 | 93 | 93 0
depreciation 93 | 03 | 93 | 93 | 93 | 93 ) 93 | 93 | 93 | 93 | 93 | 93 | 93 | 93 9

of 81.4 bill, 93 | 93 | 93 | 93 | 93 | 93 | 93 | 93 | 93 ['93 | 93 | 93 | 93 186 °
annual 93 | 93 | 93 | 93 | 93 | 93 | 93 | 93 | 93 | 93 | 93 | 03 279
{nvestment 03 | 93 | 93 | 93 | 93 | 93 | 93 | 93 | 93 | 93 | o3 172

200 | 200 | 200 | 200 | 200 |200 200 |200 |200 [200 1000
200 | 200 | 200 200 }200 |200 | 200 |200 |[200 1200

15 year 200 200 200 200 200 200 200 200 1400
depreciation | 200 | 200 |200 [200 | 200 (200 |200 1600
of 83 bill, 200 200 200 200 200 200 1800
annual 200 | 200 | 200 | 200 | 200 2000
investment 200 200 | 200 | 200 2200

200 | 200 | 200 2400
200 | 200 2600

200 2800
Incraasa
in annual’
| depreciation | $93 186 1279 | 372 | 465 | 665 | 865 |1065 [1265 [1465 |1665 [1865 [2065 |2265 (2465
over
1970 bose
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The Cost of a 60/30 Landing Procedure

Thiz option can be flown under visual conditions without
any additional eleetronics. In bad weather, however, new trans=
mission devices at the alrpoxrt and new receivers on board the
aircraft are needed, Since the entire air traffic and landing
control systems of this country are presently under reviston and
since the new landing aids will probably be microwave instrument
landing systema compatible with this type of approach, much of the
cdét can be absorbed in the natural growth of the air traffic
contral nyatem, The Lncremental cost of using this appreach tech-
nique with present aircraft in the present system is ali that need
be estimated.

Assuming that there are only‘ZS major hub airports with severe
enough noise problems to juatify early installation of microwave
syatems oand that each airvport would instrument four runways: The
cost per runway would be $40,000 and the cost per aireraft would be
$4’|,000.(12) It 18 anticipated that there will be 2,236 aireraft in
the commercial fleet in 1973.(13) Therafore, the total airport cost
would be §4,000,000 and the total aireraft cost would be $8,944,000.
Asauming a five-year deprecilation, the increase in annual depreciation
coats would be $2,590,000 per year. Based on the data in Table VII-3,
this would inercase depreciation costs ,92% in 1973, .69% in 1974,
+55% in 1975, ,38% in 1976 and .29% in 1977. Depreciation coats
represent approximately 10%4 of the total operating coata of the systcm.(m)
The total cost increase and associated fare increase would be 1/10th the

above numbers, Table VII-4 summarizes the results of these coats and

thair impact on the Los Angeles region.




Table VII-4
Economic Impact on tlie Loa Aggc%as Region
from the Implementation of a 6 /3" Glide Slope )
Year Annual Resulting Base Line Resulting Renulting
System Business Economic Value Business Business
Coat Loss to Area Loss Per Year Loss Per Year
Increase (%) (Billione of (Milliona of at 8% Interest
(%) {a} 1972 Dollara) 1972 Dollars) to 1985
(b} {c) {Milliona of
1972 Dollars)
(d)
1973 .052 02 3.70 il 1.86
1974 069 .02 4,17 . .83 1,93
1975 055 .01 4.45 45 ' 97
1976 .038 L0l 4,76 . 48 .96
- 1977 .029 .01 4,99 +50 92
Total 6.64
(a) elastieity (.7) x % busineos losa (37.5) x % annual system cost increase
(b) From Table VII-1
(e} 7% business loss x basa line ecconomic value
(d) business loss per year x compound interest factor at B%(ls)
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The Cost of Quiet Nacelles

el

The total cost of nacelle treatment has been estimated
at 5475 million for the 707/DCB, 727 and DFB/?S? fleets that
would still be in use in 1980,(16) while the depreciation
perlod for such modifications has been estimated at 5 to 10
yenrs.(17) Using the longer term to minimize cost increase
and basing the implementation over the three~year period
from 1974 through 1976, the average annual investment would
be "$158.3 million, resulting in a $15,.83 mi}lion depreciation
charge for the first year, $31.ﬁé million for the seccond year
and $67.49 million for the third and subsequent years until
1984 when the firat year's in%astment would be fully depreciated,
Uning the same method for estimating the ecohomic impact on the
area as was used for the 6°/3° approach, the losa to the aren
would be $102,620,000 over the 1973 to 1985 period.

The Cost of New Quiet Engines and Airerafe

The introduction of a totally new aircraft using a totally
new quiet engine in 1980 would have very little impact on the

air system so long as the cost per scat were the same aa or

lass than that for wide-bodied aireraft availlable at the aame

"timn. 1£ the cost per seat were comparable, then the industry

. eould purchase such afrcraft in place of some of the wide-bodied

equipmont it would‘otherwise buy.

The new aircraft would be smaller than the wide«bodied jeta
since it would not be designed as a competitor to these alrcraft.

Rather, it would be & replacement aircraft for the smaller 727,
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737 and DC-9. The current cost per seat of these aireraft
is approximately $40,000 compared to $50,000 for the wide-
bodied jets (based on méximum seating densitiescla)). Part
of this difference is attributable to inflation in development
costs since the smaller aircraft were designed about five
years earlier; part of the difference is a result of the longer~
range requirements of the larger aircraft; and part of the
difference is in the size of the production run.(lg) Of these
£ndtors, the size of the production run is the most important,
If enough aircraft are produced, the total cost per alreraft
approaches the actual production cost as development cosis
are written off againat more aircrafe.,

fecause oflthe large number of 7278, 737a and DC«98 that
could be replaced, the production run for the new aireraft
would be quite large (even assuming that two manufacturera
would enter the market), In addition, there is growing preasure
for a smaller version of the same alrcraft to replace the turbo-
prop equipment of the local service nirlinea,(zo) which would
increase the production run to an extent also,

For all these reasons, it seems quite posaible that a
125 to 175 pﬁsaenger airplane could be designed uaing new quiet
high-bypass fanjet engines at a seat coat that approximates
the $50,000 of wide-bodied aircraft, Therefore, the introduction

of such an airveraft would not impose any additional costs on the

air system beyond what is already anticipated,
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The Cost of a National 10 p.m. to 7 a.m. Curfew

Although the cost of a curfew at one airport may not seem
aignificant, the true cést impact is felt when the curfew ia
national, In fact, the total system cost increase has been
estimated as high as 25%.(21) Because there is little factual
data available on the costs of curfews, the implications of
thia policy alternative require more detailed analysis than

the preceding alternatives.

The impact of a curfew can be broken down into four arcas:

1. impact on passenger service

2, impact on air cargo service

3. impact on mail and express

4, impact on maintenance and repair activities

In evaluating curfew coats, the worst casg (a nationwida
10 p.m. to 7 a.m. curfew) has been assumed. Actually, there
are gome airports where no curfew would be needed or where
less restrictive limits could be imposed, The trangfer of
pomé maintenance and freight operations to these airports would

lessen the economlc loas to an area,

Impact on Passenper Service ~~ Using the Official Airline

Guide,(zz) a survey was made of the arrival patterns of passenger

aireraft at several airports acrosa the country, inecluding Los
Angales International, Only about 157 of passenger aireraft
movementa occur between 10 p,m, and 7 a.m, and, of chat number,

about half are within an hour of the curfew limits. Thercfore,

at least one-third of curfew-affected flights could be rescheduled

e e e D e e
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to arrive or depart during non=curfew hours. The remainder

could not effectively be rescheduled and would represent an

overall decrease in airline capacity of about 10% (2/3 of 13%).

Approximately half of this capacity might not be replaced
directly but could be absorbed on nen~curfew flights by increasing
To replace the vemaining 5%, however, the
alriines would have to buy new equipment to compensate for
decreased aircraft utility and scheduling flexibility. The

coiresponding increase in fleet size would raise annual deprecias

tion costs over presently planned expenditures by 5%. Since

depreciation represents about 10% of the total operatine costs,

the change in overall cost because of the additional ailteraft

+

would be 0,57,

Additional flight crews would be needed to operate these
new aireraft., Since crew costs represent about 13% of the total

operating couta,cza) a 5% increase in crews (corresponding to
the 5% increase in the number of aireraft) would raise the overall

oparating costs 0.65% (13% of 5%). Based on these flgures, the

total increase in aperating costa caused by a 10 p.m, to 7 a.m,
curfew would then be the sum of the 0,5% depreciation increase
and the 0,.65% crew costs inerease or 1,157% annually,

Using the same assumptions and procedures derived for the
analysia of prior alternative policies, this 1.15% increase in
coats creates a ,30% decrecase in area cconomic benefit (1.15%
® «26). Assuming the curfew were imposed in 1973, the total

loss compounded forward at 8% to 1985 would be $320,000,000

resulting f£rom the impact on pagsenger service,

;
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Impact on Air Carpgo Service -~ Since approximately 50%

of air cargo moves in passenger alreraft, the impact of a
curfew on this portion of the business would be included in

the passenger service calculations. The remaining 507 moves

in all-cargo aircraft which fly almost exclusively at night.(za)

It is difficult to estimate the impact on system economics
if a curfew required a rescheduling of these alreraft since

the carriers themselves (other than exclusive air cargo
- !
carriers) have little feel for the value of cargo busineas.

As recently stated by Eastern Airlinea' Division Vice-President

for Cargo Sales and Services,

In discussing the economics of Air Cargo
from the carrier point of view, the firat premise
is that the combination carriers.,.really do not

“know ‘precisely the cogts assoclated with providing

a viable cargo service; thus the debate rages as
to the profitability of cargo--the vesult, an
unwillingness to make commitments to the cargo
business as freely as they are made to passenger

davelopment, (2

It ia clear that all=-cargo operations lose money in general.
The extaent of this loss was reported in a presentation by a
member of the Civil Aeronautics Board ataff who said

.+ For a number of years, domestic all~-cargo
pnervices have generally been conducted at operating
losses. For only twe 12-month periods since 1963...
have the operating rewvenues from such services,
ineluding a minor proportion of mail and express,
excceded operating expenses, TFor the 12 months
ended December 31, 1971, domestie trunk and all-
cargo carriers reported operating revenues of $259
million and operating expenses of over $29 million
rasulting in an operating loas of 535 million for
[al2-cargo operations] ,(26) .
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Nighttime operations are at least part of the reason for

-

this loss. Because of the traditional service pattern of

5 overnight delivery, there is a large influx of shipments into

oy

the freight terminals after the close of business of shipper

firms, The resulting congestion often exceeds the ability of

b

"~ the freight Faciltity to handle the shipmenta, Additional

people must be cmployed (at evening rates) for these peaks

L

and mugt be paid a full day's wage even 1f they are necded

[
2]

oniy for & few houra, (This reduces the productivity of

employees in the air cargo induatry to about 1/i0th of that

in the truchking industry.(z.’)) After the peak, the facilitias

l'{ l’: stand nearly idle until the next evening. As a Tesult of this
L J§ c¢yclic peaking then idle capacity, at least one-half of the

& coats of moving air fraeight are for ground handling. (28)

[g Thus the cnrﬂara themaelves would prefer to transfer

a large part of their cargo activities to day hours to spread

the traffic flow and make better use of manpower and facilities.

With the advent of the wide-bodied jets with their large cargo

1 ~

1 * compartments, the airlines are now able to move more freight

L: during the day on scheduled passenger flights, In cht, the use
’ g of such '"belly" capacity can greatly improve the profitability

Ll of passenger f£light and offset the low load ‘factors often

[ L‘E experienced on wide-bodied aircr_aft.(zg)

n _ For all these reasons, the elimination of all-cargo flights
; u at nipght might actually 1mpro§e the financial performance of

"|' the air system rathor than create additional costa, However, the
L
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airlines contend that all-cargo service cannot be evaluated
apart from overall system cargo service because the existence
of freighters, properly marketed, generates traffic for the
total fleet, Often more traffic will be delivered for a
freighter flight than can be accomodated ao the overflow moves
as belly freipht on passenger flipghts, Also, once a shipper
has stopped to make one delivery, he may use the same airline
to ship additional goods to other places rather than go to
other terminnls.(ao) Airlines also argue that nighttime
capacity will be required in the future because of the rapid
expansion of the alr carge business (as indicated by the 400%
increase in the overall volume of domestic airfreight from
1965 te 1970 and the even greater growth rate for all-cargo

airveraft :rqffic{(al))

It 18 impossible to evaluate the importance of these
factorn or to predict how they might change if all-freight
aireraft were still available but required to-fly by day.
Rather than attempt to quantify the effects of a curfew on
shipmenta by examining the cartier's performance, it may be
uscful to examine the needs of the shipper.

Adr cnrgo shipments can be placed in three distinct
categorics:

1. routine planned traffic that could be diverted to

surface transportation because it is not perishable;

2. routine perishable traffic that is time-sensitive,

but its movement ia plqnned in advance; and
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3. cmergency traffic which is unplanned and highly time=-

sensitive.(az)

' A curfew would havé little effect on the first two, since
day freighter service could be planned as an alternative. Also,
since these types of shipments ecan be anticipated and contain-
erized more easily than unplanned emergency traffic, they
represent lower cost to the airlines, Thua a marketing thrust

can be anticipated in the direction of high~density, high~

volume regular movements with a corresponding de-~emphasis on

emergency cargo. (33

The real impact of a curfew on air cargo movements 1s on
the emergency shipments, It ig catimated that 25 to 75% of

all air freight is emergency traffic or at leaat pereeived to

require emergency shipment by the shipper.(sa) It can be

asgumed that most of these shipments are not perishable, since
a shipper of perishable goods would normally anticipate and
plan his shipments in advance, Therefore, a few hours delay
in moat "“emergency' traffic will result primarily in inconvenience,
not apoilage,
.The emargency mariket can be divided inte two geographic

markets--one where alternate service by truck exists and one

whaere it doea not, 1If truek service is a viable alternative,

then most emergency shipments probably already move by truck
becausa the cost is about half that of air s&rvice.(as) Asguming
an average speed of 50 milea per hour for trucking, a pickup made

at 5 p.m. could be delivered anywhere within a 750-mile radius by
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8 a.m., the next morning. Assuming a 500-mile~per-hour specd
for aireraft, a jet could also provide overnight service in
this market if it cculd depart before 8:;30 p.m. {in order to
arrive before the 10 p.m, curfew is enforced), If the plane
could not depart until 7 a.m. the next morning, it still would
provide faster service than the truck for distances beyond

850 miles (the distance of an cvernight truck drive plﬁn the
additional digtance the truck could travel in the two hours

.

nﬁcessary for the plane to overtake it), Over greater distances,
aircraft would have a clear speed advantage, Therefore, much ‘
of the emergency traffic that moves by alr today would atill go
by air sinee there is little alternative. The difference
tould be that shipments would not arrive as quickf}ran they do
today. . |

The major problem would be for emergency shipments moving
ecast since time zone changea decrease the apparent speed of
aircraft, To arrive on the cast coast before 10 p.m., a flight
vould have to leave the west coast before 2 p.m. (5 hour £light
plus 3 hour time zone change). This would easentially preclude
any sﬁipmenta that.could not be picked up from the shipper before
10 or 11 a.m. Alternatively, it would be posaible for a plane
to depart the west coast at 10 p.m., delay one hour in flight
and arrive on the east coast at 7 a.m. (5 hour £light plus one

hour in~£flight delay plus 3 hour time zone change)., This would

increase the cost of such a flight by 20% because of the hour

- delay, but the cost could be passed along to the shipper if he

really desired next-daoy delivery,
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Failing eitcher of these two options, the shipper would

.

have to wait for a 7 a.m, departure the next morning, arriving

on the east coast at 3 p.m. with little likelihood of delivery

.
o

until the following morning, With these alternatives in mind,

the shipper would probably became more conscious of which ship-

f ments were really emergency and which were not, paying the

i premium for overnight service only when it was justified.

‘L [‘T Summarizing these effects:

1 ? 1., The 50% of air cargo that presently moves in passenger

ﬁ alreraft would not be affected by a 10 p.m. to 7 a.m,

2 curfew.

t! . 2, Detweecn 25% and 757 of the remaining traffic is "en{ergency“

traffic, Assuming the actual number is 50%, ‘then 507% of
the freighter traffic presently moving at night is non-
emergency and could be diverted to day £light.

3. Tha 50% emergency traffic moving at night 1z 25% of the
total air cargo traffic, In most cases, next day delivery

could still be achieved by either getting the goods to

the airport in time for a pre-curfew departure or by

3 ’; settling for a mid-day delivery the next day, based on
P a post-curfew departure. Since the shipper has little
! L’ alternative, he would still use alr service for most of
' L’ those shipments although it would not be as convenient
as without the curfew,
L: 4, The greatest impact on traffic ison shipments moving from

the west coagt to the east coast. Assuming that half

r
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the total alr cargo moves north-south and half moves
east-west, then only half of the 25% (or 12.5%) of

the total traffic that represents emergency shipments
movea in the cross-country direction., The half of this

that moves east to west I8 much lass sensitive to

curfew effects.(as) 0f the remaining traffic moving

west to east, perhaps only half is transcontinental.

The rest ia distributed at lesser distances and therefore
capable of mid-day delivery on the next day after ship=
ment, Therefore, unly 3.125% of the total air cargo
traffic (transcontinental eastbound emergency traffic
presently moving in night freighterg) could be peveraly

L)

restricted by a curfew,

However, this 3,125% of tha traffic could atill move on
an overnight freighté: by paying a 20% premium, Assuming
the .7 elasticity used for puasenger'traffic (which is
not unrcasonable since "emergency" traffic ia relntiyely
ingensitive to price changes), 14% (17 x 20% rate premium)
of 3.125% would be lost., Thus the total air cargoe txaffic
loss attributable to a curfew would be 0.4375%.

Since domegtic air cargo shipments provide about 6.5%

of total air aystem revenues,(37) this traffic losh would
decraase revenues by .028% (6.5% = .004375), Baased on
total aystem revenues of §9.6 billion,(sa) the loas would

be about $2.68 millien.

!
1
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Even 1f the assunptlions made in this analysis are much
too low and in reality 75% of the traffic is Emergency, 75% of
nll' traffic is in the cfoss-country marlkets of which 75% moves
wast to east and 75% of thils amount is transcontinental, the
resulting revenue loss would be only about 515 million. To
put this into perspective, it has recently been estimated that
the security procedures just adopted by the airlines are coating
$150 million or mnre.(ag) The Civil Aeronautics Board has
allowed a 34 cent fare increase par ticket to cover these
contu,(ﬁo) approximately a .7% avlerage fare increase, Since
the §15 million loss of air cargo revenue under the maximum
“loss assumption would be only.'llmch the aecurity cost, the
average passenger fare increase would be 3.4 cents or .07%.
Uning the aame ;eluu:icity and area loss factors as bafore, this
would be approximately $30 million=-~a ,02% loss in economic
benefit to the Los Angeles area or less than 1/10th the size
of the impact of additional aiveraft purchases,

Impact on Mail and Express -~ Mail traffic represents about

3.37.(41) and express about .4'/.("2) of total pyatem revenueé,

approximately half that of cargo. Following a similar type

of analysia, the impact of a curfew on air system costs and

. Tevenues duo to changoa in the carriage of mail are very small,

Hlere, however, public convenience may be more important.
Most of the country could still receive cne-day delivery
from other areas if the postal scxvice were to ghift its

delivery service to afternoon, allowing most noxth, south and
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weatbound flights to leave at 7 a.m. and arrive in time to
distribute the mail. In lieu of this, a change in postal
pickups could allow enriier sorting and delivery to planes

in time to depart early evening and gtill arrive in time for
night sorting and next-mbrning distribution of mail, 1In short,
a great deal of the inconvenience could be minimized bx reviged
plckup and delivery services. ‘

The worst case, as with cargo, is overnight service from
the weat coast to the east coast. But again, premlum service
eould be available on departures juat prior to the start of
the curfew,

Banks would perhaps be hurt most by delayed express

deliveries., It has been estimated that a curfew wduld coat

" New York banks $34,8 million per year .in lost interest because

of delays in handling transactions between banks, the Federal
Reserve and the bank clearing housen.(qa) It can be agsumed,
however, that much of this loss could be regained by earlier

proceasing by using computersg or hiring additional personnel,

‘a0 that shipments could be made on earlier flights., The coat

of these measures would be considerably lesa than the potential

loss of interest and actually benefit the regions involved by

higher employment,

Impact on Malntenance and Repair Activities -- In the

Lockheed case,(aa) the district court opinion spent some tima

discussing the potential impact of a curfew on maintenance

and repair activitica, concluding that considerable cost incrcases
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would result., However, it is doubtful whether this would really
oceur, About 2% of all present flighta'are nén-revenue operations
connected with maintcn&nce, training or movements to reposition
equipment.(ﬂs) Most of these are planned well In advance,
however, so those influenced by a curfew could be eliminated by
schedule changes. 1In addition, because of the high reliability
of present jet alreraft, most maintenance is dona on an as-needed
basis. Many airports are already equipped to do various minor
rébairn and backeup aircraft are‘available 1f major repairs
require an empty £light to a repair basa, Thus the unneccasary
duplicate facilitlies feared by the court either already exist

or are really not needed, In either case, the additional aireraft

purchases required as a result of rescheduling passenger service

would provide enough flexibillity to alleviate many of the scheduling

and planning problems associated with maintenance activities,

Sunmary of Curfew Costg ==~ Although a curfew would affect

maintenance, mail and express, air cargo and passenger operations,
the major impact on the system would be. through the purchase of

additional aireraft to make up the capacity lost by the iﬁubility

to move aircraft at night., The effects of cargo are about 1/10th

" this amount and other effects are insignificant by comparison, 1In

the Los Anpeles area, the combined impact of additional aircraft
purchases and cargo lossea would result in $350 million in loat
wagesa, purchases of supplies and visitor spending during the period

from 1973 to 1585.




-119-

The Benefits of Noise Reduction

In the Los Angeles arca, it ia estimated that between
40,000 and 60,000 families live in areas exposed to a Noise
Exposure Forecast (NEF) of 30 or mare,‘as) a relatively
high noise level. (Sce Appendix A for a definition of NEF
and other noisec measurement techniques used in this section.)
Uping the higher estimate and an average of 2.7 people per
family,(47) this totals 162,000 people. Assuming & uniform
distribution of these people within the 30 NEF contour, a
given percent reduction in contour area represents the sama
percent reduction in overall community nnnoyance.(aa) “horefore,
multiplying the annual percent reduction in land area expoaed
to 30 NEF by 162,000 people yields the reduction in the people's
annoyance for the year, If this is then multiplied by the
number of years between the time of the reduction and 1983,
the result is the reduction in people-yeara-of-annoyance,(ag)
tha mensure of non-dollar bencfits used in this analysia.

To determine the dollar benefits resulting £rom noise
reduction, the value for a unit of NEF reduction is multiplied

by the amount of reduction and by the number of dwellinga

affected (assuming one dwelling unit per family). The value

of a unit of nolse reduction per dwelling unit has been estimated

between $110(50) and $360(51) per decibel, For this analysis,
an average value of $200 per unit of NEF is used. Since 60,000
family unitp are within the contour at present, each unit of
NEF reduction in the Los Angeles area would bhe worth $12,000,000

to the community.

l'v'
. -




!

=

c
-
p—

e

I

;-

Rt

Y

A&

N

i

i

§

i 15

I8

o

i

ior

;P

Ll

B

e
.

Tomm e kR ey

(-

pu n—

gt gl

B!

1
b
L

3
I
i

g Bt

ey |

{—=

A T Ca

~120-

Uaing the relationships between exposed land area changes
and the change in decibels of noise level developed in Appendix

B, the yearly percent area reductions as determined from Figure

VIi-1 can be converted to a corresponding change in NEF. (In

the case of a curfew, the change in NEF computed in Appendix C

is converted to land area change by the reverse process.) The

* corresponding total change in land value can then be computed

and the result compounded at 8% interest to 1985. Table VII«S

1o a gample of theae calculationa,
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Table VII~S

Calculation of Non7Dollar and Dollar Benefita of Policy Alternative A (Business as Usual)

(gar % 1972 Yaarly Yearly People- Total Yearly . Yearly a% Yaarly
Area Change in Reduction in Yoars-of~ Change in Change in Change in ' Intereat- Change in
{z) % People Annoyance NEF NEF Propetrty Factor Property
Annoyance to 1985 {d) Value Value with
(b) {c) (Milliona) 8% Interest
{e) to 1985
972" 100.0 - --- anm Cmm- . ana —an P
973 97,5 2,5 4,050 52,650 110 .110 $1,32 2,52 $3,33
974 95.0 2.5 4,050 48,600 .223 .113 1.36 2.33 3.17
975 92,5 2,5 4,050 44,550 .339 .116 1,39 © 2,16 3.00
976 90,0 2.5 4,050 40,500 485 1456 1.75 2,00 3.50
977 - 90,0 0.0 : 0 0 485 .000 0.00 1.85 0.00
978 90.0 0,0 1] : 0 485 .000 0.00 1,71 0.00
979 88,0 2.0 3,240 22,680 .555 .070 0.84 1.59 1,34
980 86,0 2,0 3,240 19,440 .655 .100 1,20 1.47 ' 1.76
981 82,8 3.2 5,184 25,920 .820 .165 1.98 1.36 2,69
982 79,6 3.2 5,184 20,736 .991 171 2.05 1,26 2.58
983 76,4 3.2 5,184 15,552 1.169 .178 2,14 1.17 2.50
984 73.2 3,2 5,184 10,368 1,355 .186 2,23 1.08 2,41
985 70,0 3.2 5,184 5,184 1.549 194 . 2,33 1.00 2,33
Totsl: 306,180 People-Yearas Total: $28.61 Millioen
‘ of=Annoyanca Appreciation

in Land Value

(a) From Figure VII-1l

{b) Yearly % change % 162,000 people

(c) Yearly reduction in people annoyance x number of yeara to 1985
(d) Az computed by methods in Appendix B

{e) Yearly NEF change % $12,000,000 1972 dollars
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Bencfits of a Curfew

Most techniques fer measuring the cumulﬁtive effects of
aircraft operations over time place a heavier annoyance weighting
on nighttime operations than those during the day, The Noise
Exposure Forecast method used in this paper considers a flight
between 10 p.m, and 7 a.m, to be almost as offensive as 17
flights.at any other times. As a result, the elimination of
these heavily weighted night operations through the imposition
6} a curfew ylelds a dramatie reduction in NEF levels with a
correaponding decrease in the land apea within any given NEF
contour, Applying the mathematical techniques developed in
Appendices B and C and the assumptiong used in determining
curfew costs (that 15% of the ptéaent totalloperatinns oceur
during the proposed curfew poriod, 1/3 of the cancelled £lights
could be shifted to non~curfew hours and 1/3 could be rescheduled
with new aireraft), calculations ahow that a 10 p.m. to 7 a.m.
curfow would reduce the land area expoaed to any NEF level by
75%. Thig reduction would be in addition to any other noilse
abatement technique employed and would be based on the total
land area exposed at the time of the curfew's implementation.

For example, in the Business as Usual case the land area
‘exposed to 30 NEF would be 70% of ita present size in 1985,
A curfew imposed at that time would reduce this by 74% so that
the resulting exposed land area would be only 18,2% of the
1972 area. 1If, inatead of Businessa as Usual, the 60!3o glide

slope, quiet nacellea and the totally new alreraft options were

L mgeie et
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implemented, the 1985 land area would be reduced to 207% of its
present size, A curfew imposed in 1985 would thern reduce this
amount by 74%‘1eaving 5;2% of the present land area exposed to
30 NEF.

Combining curfew calculations with the techniques for
computing dollar and non~dollar benefits (as used in Table VII-5),
the benefita arising from each policy alternative can be computed
and added to thosa benefits yhibh accrue concurrently .from thé

Businesa as Usual case (Table VII-6),

Table VII-6

Comparison of Total Non-Dollar and Dellar Benefits
of Noise Abatement Policy Alternatives with the Addition of
a 10 p,m, to 7 a.m, Curfew Imposed in 1973

’ Dollar Benefit
Non=Dollar Benefit {Increaso in

Policy Alternative {(Decrcase in People~ Property Value
Yeara-of-Annoyance as of 1985 irp

as of 1985) Millions of

1972 bDollars)

without with without with
curfew cur few curfew curfew
Busfness as Usual (A) 306,180 1,660,000 28,6  206.2
A + 6°/3° glide Slope (B) 583,200 1,716,000 52.3 227.9
A 4+ Nacelle Treatment (C) 805,950 1,791,000 82.9 265.8
A 4+ New Quiet Aireraft (D) 383,940 1,686,000 63,5 239.%
Ad+B+C 1,082,970 1,847,000 106.6 287.5
A+DB +D 660,970 1,742,000 87.2 261.1
A+C+D 883,710 1,817,000 117.8 289.0
A+B+C+D 1,160,730 1,873,000 141.5 320.7
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Camputation of the Social Value Function

The social value of each proposed noise abatement alterna=
tive can now be calculated by combining the change in benefits
to the area with the chanpe in costs for each alternative, The
social value of policy alternatives & (Businesa aa Usual) and
A 4 B (Business as Usual plug Operational Procedures) are
calculated in detail below. The results for all options are
summarized in Table VII-7,

y

SV(A) = 306,180 reduction in people-years-of-annoyance
+ $28,6 million increase in property values
= $0 coat to reglon beyond presentiy-planned expenditures

= 306,180 + $28.6 million

SV(A «+ B) = 583,200 reduction in people-years-of-annoyance

+ §52,3 million increase in property values

~ $6.6 million cost to region beyond presently-planned

expenditutes

= 583,200 + $45.7 million



I -

-125-

- -

-3

.

Table VII-7

Soelal Value Functions
for Noisme Abatement Policy Alternatives

-'a.-.-.,l

AT
“Sonatis. petier Gosce
i rz Altornative ggggfﬁfgﬁa:‘; (in Millions of 1972 Dollars)
of~Annoyance) Benefita Costa Net Cost
G 1. 8V(A) 306,180 $ 28,6 § 0.0 §$-28.6
g 2, SV(A+B) 583,200 52,3 6.6 45,7
£l 3. SV(A4C) 805,950 82,9  102.6 19.7
‘ . 4, SV(A4D) 383,540 63.5 0.0 ~63.5
4 ﬂ 5. SV(A+B+C) 1,082,970 106.6 109.2 2.6
i 6. SV(A+B4D) 660,970 87.2 6.6 -80.6
G 3 7. SV(A4CHD) 883,710 117.8  102.6 -15.2
8, SV(A+BHCHD) 1,160,730 141,5 109.2 -32.3
m l“ 9. SV(AHE) 1,660,000 206.2 350,0 143.8
# i 10, SV(A+B+E) 1,716,000 227.9  356.6 128.7
&y 11. SV(A4CHE) 1,791,000 265.8 452.6 186.8
o 12, SV(A4DAE) 1,686,000 239.4  350.0 110.6
} F‘ 13, SV(A+B4C4E) 1,847,000 287.5  459.2 171.7
il 14, SV(A+BHDHE) 1,742,000 261.1 356.6 95.5
b . 15, SV(AHCHDHE) 1,817,000 299,0  452.6 153.6
£ L 16, SV(AHBHCHDIE) 1,873,000 320.7  459.2 138.5
! [ﬂ
2k A = Businesna as Usual
B = Operational Procedures
&ty C = Nacelle Treatment
H L! D = All New "Quiet" Engine
: E = National 10 p.m.~7 a,m. Curfew
a1

ke
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The goal of any policy alternative should be to maximize

benefits while minimizing cost.

When a given policy provides

more benefit at lower cost than an alternative policy, it is

therefore preferable,

To analyze the Social Value Function

results ghown in Table VII-7 in this respect, it is helpful

to relate the net cogt to soclety and the amount of reduction

in people-years-of-annoyance for each option (Figure VII~2).

REDUCTION IN

o PECPLE-YEARS~
0F-AHNOYANCE
A = BUSINESS AS USUAL :
B = OPERATIONAL PROCEDURES L 2,000,000 1
C = NACELLE TREATMENT -
D = ALL HER "QUIET™ ENGIRES 4,--"' 1' I
E = NATICHAL 10 PM - 7 AN CURFEN PP TIN-DS. u
- P 12 - 9 .
Fla
] ‘;f 1=j 9w pef
A3 » 2~ p4B 10 = AtBeE
A0, e Tap dle MO
(/ 7 3 4w p+D 12 = peDeE
§ § = A+BHC 13 » DiCE
, 2 §anebd . 10w MDeDiE
i i 7 = A(4D 15 = fL4D4E
g w AsDiC+D 16 = AtDHC+DE
$100 0 +3100 +4200

" HET COST IH MILLIONS OF 1972 DOLLARS

Fig. V1I-2 Social Value Functions for Noise Abatement
Policy Alternatives (The broken lina connects
those pointe that are clearly superior to all
others in the figure but not necessarily to

cach other,)

Now it becomes obvious that point & is superior to points 1,

. 2 and 4 since 6 provides both a higher reduction in total annoyance



e vombm it

-127-

and lower cost, For the same reason, point 8 ia superior to
points 3, 5 and 7; 14 is superior te 9, 10 and 12; and 16 is
suéerior to 11, 13 and 15,

However, the choice is not clecar when one policy provides
more reduction in annoyance but the other offers lower cost,
For example, point 8 offers a reduction of 1,160,730 people-
years-of-annoyance while 6 only offefs 660,970, But 6 yields
a higher economic benefit ($80.6 millfon v, $32.3 million).

In such cases, the economic efficiency of the alternatives

provides additional information.(sz)

This efficiency can be computed by dividing the net cost
for each Optﬁan by the reduction in people~years-of-annoyance,
yielding the net cost per unit of reduction. As shown in
Seetion III, the most efficient solution for society aa a whole
is when the benefit of each unit of noise reduction equals its
cost, 1.e, when the net cost for that unit of noise reduction
i8 zero., If the net cost per upit of noise reduction is posmitive,

then society is paying more per unit than the noise reduction is

worth, If the not coat is negative, then society is getting

more benefit per unit of noise reduction than that unit costs
and phould be purchasing more units of reduction,

Plgure VII=-3 shows the efficiency of the four superior plans
from Figure VII-2 as a function of the total amount of reduction
in people-years-of-annoyance. To select the "beat" policy Erom
thesa altermmatives, the goala of the ao;iety muat be congidered,

If maximum annoyance reduction ia essential and economic efficiency
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REDUCTION N PEOPLE=
YEARS-OF-AHNOYANCE

- 2,000,000 ¢ 16
A = BUSINESS AS tsuAl. ‘ e
‘D« OPERATIONAL PROCEDIRES - e
€ = NACELLE TREATHERT .
D= ALL NEW “QUIET* ENGIHES T
E = HATIORAL 10 PH - 7 AN CURFEW
8,
1,000,006 B o MeBeD
6 B ABeCHD
10 = A+TeDeE
16 = A+B+C+D+E
} 4 t i f 4
-$150  -5100  -$50 0 +§50 +$100  +$150

COST PER WHIT OF REDUCTION
' (1972 DOLLARS) o

Fig. VII~3 Efficiency of the & Superior Noise
‘Abatement Policy Alternatives

"is secondary, then one of tha policies based on a curfew would be

selected: point 14 or point 16, Point 16 offers the moat
annoyance reduction but by such a small amount that point 14

might be the best overall aolution because it 18 more economically
afficient, I£, on thé other hand, economic efficlency 18 the
primary goal and total noise reduction is secondary, then point 8
in superior since it im closest to a net cost of zZero percent of
noise reduction, Finally, if minimum totsl cost ia the goal, then
point 6 is the best solution for the soclety., But there is orlae
further factor to consider before the options are clearx.

The Coat of a Judicial Alternative

At any time, the courts could adopt a policy of allowing a

et
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recovery of noise damages by any person exposed to hipgh noise

annoyance (30 NEP or greater). The cconomic impact of such

a decigion on the region would depend on both when the deciaicn

wan made and what noise abatement policies were in effect at
the time.

Since an additlional judicially imposed alternative would
neither reduce noise nor increase property values, it would
not add any benefit teo the region., Rather, it would transfer
benefit from the user of the air gsystem to persons exposed
to the excessive noige. 7Tt would, however, impose additional
costa on the reglon,

The number of combinations and permutations of policy
alternatives made the caleulation of these costs hhmanagnable
until gome of the alternatives were eliminated. The selection
process was based on maximum annoyance reduction at lower costs,
The alternatives eliminated had less noisa.reduc:ion and therefore
would have been subject to higher court damage awarda. This, in
turn, would have raised their cost proportionately more than for
the options selected which would involve lower court awards,

Since the selected aptions had lower costs to start, they would
therefore retain that advantage and still be superior to those
alternatives deleted, Thus, no policy alternatives were overlooked
by evaluating judicially imposed costs at this time.

The Limited Impact of Judicial Action on Noise Levels == Bafore

the court awards compensation, the only incentive to lower nolse is

the threat of a law suit and an adverse judgement. An seen in

Y
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Section V, actions brought to date have had only limited success
and damages are normally small lump sums when awarded. Additional
du%ages are only awardeﬂ if noise levels substantially increase.
Therefore, the same amount of noise can centinue indefinitely once

compensation has been pald, Obviously, there 1s no incentive to

decrease nolse levals. '

To remedy this, a "time-limited” easemeﬁt has been proposed
vhich would be based on periodic payments and periodic renegotiation
of the size of the payments if npise lavels change.(sa) Thus the
person paying the damages can reduce his ilability by lowering noise
levels, This approach, however, has yet to guin acceptance so
calculations in this paper are based on-a lump sum payment and no
resulting effect on noise levels, .

The Asscasment of Damapes -~ The measuro of damages normally

is the difference between the property value before and after the

: ﬁigh noise levels began. Traditionally, the amount of the damages

is ascertained by the use of expert appraiaers,<54) with the court
often'nplitting the difference or using average values of the
evidence introduced. Recently, h;wever, thera have been instances
of the courts at least considering technical data. The Federal
Court for the District of Connecticut used a geometric formula
derived from an article in The Appraisal Journnlcss) in a recent
cnse.(sﬁ) in the words of the Court,
We are dealing here with expert opinion.
No opinion is necessarily conclusive. Use of
this formula in an airport case, in the absence

of any other pertinent data, seems to ma to afford
& reasonable basis for the experts' opinion.... )

ST I Sy
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A Californin court has gone 8o far as to consider the
Noise Exposure Forecast value for the property in queation.(sa)
Although the amount of the award was not based on the actual

NEF exposure, the Court did use the concept to identify which
pieces of property were entitled to recovery, saying

+ +.The development of the NEF contour areas

provides a good means of drawing a reasonable

line between those landowners who may establish

a cause of action for inverse condemnation and

those who may not, All landosmers who asuffer

from substantially the same noise level are

treated on an equal basig, (%9

In light of thia trend, it is not unrcasonable to anticipate
the courts at some future date basing damages on a formula
similar to that used in this paper for estimating property value
changens due to noise ($200 per family unit per decibal change

in NEF). Therefore, for consistency with other calculationa,
this formula will be used to estimate the siza of potential court

awarda.

Potential Damape Awards -- There is no noisa problem for

arans where the NEF 1is legs than 20, Therefore, calculations
will be based on the amount the actual NEF exceeds 20, For NEF
values between 20 and 30, damages are not substantial, Since the
recoveries would bhe small and perhaps not even cover litigation

cogts, Lt 1a aspumed that few actions would be brought by persona

- exposed to 20 to 30 NEF and the overall impact would be insignificant.

It 18 algo assumed that no one is living in an area with an NEP

rating greater than 50 since these conditions would be intolerabie,

.Thezefore, the vaat majority of damages awarded would go to people

exponed to 30 to 50 NEF.
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Of the 60,000 family units around Los Angeles International
Airport exposed to 30 NEF or greater, it is estimated that 20,000
are exposed to 40 NEF or grcnter.(so) Assuming that the family
units are distributed uniformly, it can be shown either geometric-
ally or from the basic iognrithmic formulation of the NEF measure
that the average nolse level per unit between 30 and 40 NEF is
about 37.5 and between 40 and 50 NEF is about 47.5, The average
recovery per unlt would then be §$3,500 ($200 x 37.5-20) for those
between 30 and 40 NEF and $5,500 ($200 x 47.5+20) between 40 and
50 NET. Multiplyigg these awards by 40,000 and 20,000 family units
respectively, the total potential damages would be $250,000,000
1972 dollars based on the 1972 land area.

Since a uniform distributioﬁ of family units is assumed,
reductions in land area exposed to these noise levels would reduce
the potential size of damage awards in direct proportien. Thus
tha potential impact of a change in court policy in the future can
be measured by multiplying $250,000,000 by the percent of the
1972 laud area that would still be exposed to 30 NEF or greater at
the time of the policy change,

The Impact of Damage Awards on the Region =-- On the basis of

the Gripgga cnue,(ﬁl) it can be asoumed that the damages would be
agsesned against the airport operator, 1In order to raise such
larga amounts of capitzl over a rélntively ghort time peried, the
airport operator would be forced to issue bonds. The airport
operator would then pasa the cost of servicing these bonds on to

tho users of his facility and consequently to the region. Since
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the damage awards would be paid into the repgion and would eventu-
&lly be recovered from the regién, the awards themselves would
have no net economie imﬁact. ‘The impact would result from the
cost of the capital: the interest payments that would not have
been made 1if the damages had not been apsessed. Therefore,

this interest cost is 2 measure of the regiocnal economic impact
of liberalized damage awards by the courts, (The incoﬁe from
airport bonds is normally tax cxempt so0 thay usually carty a
Ioﬁer interest rate than other bonds, However, since many

airports probably would find themselves in the same position at

the same time, they might be required to pay a higher tnan normal

interest rate to attract enough capital, Therefore, the same 8Y%

" rate that has been used for other calculations in this analysis

will be used for airport bonds.)

S8inca bonds normally pay simple,intereat; the coat to the
reglon from the time of the damage award to 1985 could be computed
by multiplying the $250,000,000 base case by the percentage of
land still cexposed to 30 NEF or greater (as compared to 1972) by
8% and then by the number of yeara uncil 1985,

Computation of the Loss ~~ As mentioned, the change in court

policy could come at any time. If an agressive noise abatement
policy iulfollowed, there i3 lese chance that the courts will
liberalize awards, If any awards are granted, they will be small.
If abatement policies are not pursued, it is ﬁorc likely that the
courts will act, that they will act sooner, and that there will be

correspondingly higher damage awards,

LN
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TOTAL COST
C1il MILLIONS OF

1972 DOLLARS)
T A = BUSINESS AS USUAL

B = OPERATIONAL PROCEDURES
C = NACELLE TREATHENT
© D= ALL HEM “QUIET" EWGINES

201 E ~ NATIONAL 10 P14 - 7 AN CURFEW

T75 197 1979 1981 1983 1985
YEARS .

1973

Fig. VII-4 Decrease in Maximum Potential
Court Awards for the 4 Superior
Noioe Abatement Policy Alternatives

Figure VII-4 shows the decrease in the maximum potential
amount of damages with time for the policy alternatives salected
for further study, To assess the impact of these damages on
area economics, three possibilities are chosen: a change in
court policy occurring in 1973, in 1978 and in 1983, The Social
Value Functions for the polgcy alternatives selected cap now
be recomputed to reflect the costs associnted with a change

in court policy in these three years (Table VII-8). Based on

this information, the efficiency of the policies can be recomputed

. to show the effecta of judicially imposed costs on the rolative

attractivenecos of the policy alternatives.




Table VII-8

Social Value Functions for Policy Alternatives
Considering Potential Judicial Costs,

Basic Judieial Total

Policy Non=Dollar Cost Costs Costs
Alternative Benafit {Millions of {(Millions of 1972 Dollara) (Millions of 1972 Dollara)

{a) 1972 Dollars)

(a) 1973 1978 1583 1973 1978 1983
SV {A+B+D) 660,970 ~80.6 214,5 121.6 32.8 133.9 41.0  =47.8
8V (A+B4C+D) 1,160,730 «32.3 214,5 72.0 17.8 182,2 39,7 ~14,5
SV {A4BHDHE) 1,742,000 95.5 54.6 32.0 9.0 150,1 127.5 104.5
SV (A+B+C+D+HE) 1,873,000 138.5 54.6 19,2 4.8 193.1° }57.7 143.3

(a) From Table VII-7

A = Business aa Uaual

B = QOperational Procedurcs

C = Nacelle Treestment.

D = All New “"Quiet" Enginas

E = National 10 p.m,~7 a.m. Curfew
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REMICTION 1K PEGPLE-

YEARS-0F ~ANNOYANCE
20000 A BISINESS 5 USUAL
» B = OPERATIONAL PRICELIRES
C = BACELLE TREATHENT
1 D= ALL HEW “CBIET™ ENGIAFS
E = HATIGHAL 30 PN - 7 AW CURFEM
3
1,000,000 + :
6 = AtBiD
6 8 = A4BHCsD
T 14 » A+Be4E
16 v ABHCHHE .
0 $100 <4200 48300

CosT PER UNIT OF REDUCTION
{1972 DOLLARS)

Fig, VII-5 Efficiency of tho 4 Superior Noise

Abatemant .Poicy Alternatives Including
the Cost of a 1973 Court Decision

Fipure VII-5 shows the results of a 1973 court decision, If -
the fear of such an adverse declieion is imninent, there is
little chaﬁce for technological change to offaset the increased
coota to the area. Only those policies which rely on a
curfew for immediate relief (combined with longer range tech-
nologleal improvements) are atill superior to other policy
nlternativeo. Thus only point 14 and point 16 should be con-
sidered. Point 16 offers the maximum noise reduction, while
14 offera lowest cost and best efficiency.

I£, however, an adverge judicial opinien is nat expected

- until 1978, point B becomes a viable alternative (Figure V1I-6).
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REDUCTION IN PEOPLE-
YEARS -OF - HHOYANCE

2,000,000

.16
4
1 o
T : A = BUSINESS AS USUAL
: B = OPERATIONAL PROCERURES
.8 € = NACELLE TRENTHENT
1 - D= ALL KEW “QUIET" ENGINES
1,000,003 _ E = KATIORAL 10 P - 7 AM CURFEN

.6 6« AsBHD
8w ABICHD
10 = A+BeD+E
* 16 » ABACHIHE

0 +8100 48200 +$300
£OST PER UNIT OF REDUCTION
(1972 DOLLARS)

Tig. VII-6 Bfficiency of the 4 Superior Noise
Abatement Policy Alternatives Including
tha Cost of a 1978 Court Decision

Within this time frame, acoustie treatment of the hacelles
offers somewhat competitive noise reduction te a curfew. 1f

the social goal is maximum annoyance reduction, then either

point 14 or 16 offers a better aléeruative, with 16 being beat.
1f efficiency or lower cost is the primary goal, then point 8
should be the choice. Since points 8 and 16 both incorporate

the same technological change (RBusiness as Usual plus Operational
Procedures plus Nacelle Treatment plus New Quiet Engines), the
bnaic choleo 48 whether the additional benefits of a curfow

(712,000 people-years-of«snnoyance} offset its greater basic

cont ($170,000,000 without judicial costs).




RN RN

- |
s | .

o REDUCTION TN PEOPLE-

g™ _ YEARS-DF-AHOYANCE

o L S : 2,000,007
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it - It = GPERATIONAL FROCERURES e

Pl € = MACELLE TREATHSIT . .

z - © D ALL BEN “QUIET" ENGINES

2 : E = HATIONAL 10 P - 7 AH CURFEN

:: : ) o ) 1:000;000"

FE , 6 = ABiD
B . : % ‘ B = ADiCHD
L : } 14 1 AeReDIE
i 16 = ABICHDE
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it S -$300 - 8200  -$100 0 #8100 +$200 +$200

o b . : CoST PER INIT OF AEDUCTION

i ' (1972 DOLLARS)

A :
o [: . Fig. VII-7 Efficiency of the 4 Superior Noise

Abatement Policy Alternstives Including

the Cost of a 1983 Court Decision

Finally, if the adverse judicial deciaion is not expected

until 1983, point 6 must also be considered since it yields
&R
3 L the highast dollar benefit to the area (Figure VII-7). However,

! . point 16 still offers the greatest nofse reduction and point 8

508

fil! tho best efficiency while providing a moderace level of noise
?QL?' reduction.

T

. Summary of Soecial Value Function Analysis

. ¥

i L,. The Sacial Value Function computations reduce the number

; T of acceptable policy alternatives from 16 to 4. When the effects
; L' of potential damage awards that could be imposed by the courts

8 L: are conaidered, the selection of the optimum solution from among

these four alternatives depends on when the court award occurs.
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il
: if an adverse judicial deeision is expected in the near
o ard
;}i future, the most effective strategy is the imposition of a
%Fﬁ curfew immediately, while also seeking a long-term technological
i
il“ golution, Over greater time periods, the relative merits of a
:
H .
A curfew decrease as technology lowers the overall level of
i .
i annoyance,
a8
' EJJ All four of the potentially acceptable alternatives contain
S
‘ 3;1 _at least the following policy options:
EJ"j " A = Business as Usual allowing for the gradual zeplacement
f
: yfT of oldar noisy aircraft
it
s
5 " 8 = Operational Procedures using a 6°/3° glide slupe on
e
{m lending

i
1
o
i+
i

D = All New "Quiet! Engine combined with an all new aireraft
deaigned around the engine to provide even greater noise
i relief upon fts introduction in 1980,
Therefore, thesa common optiona should be actively encouraged or
required no matter which overall policy alternative is chosen,

Whether the additional optiona of nacclle treatment or curfew

£ or both should be required as well is a difficult deeision which

;:la . muat be based on the relative value to the soclety of maximum

5 ¢ : nolse reduction, economic efficiency or loweaﬁ social cost. These
“jli l valuea may vary depending on the time frame and locality in question,
! Since the decision depends on aocial values, the choice 18 moat

*L:
: appropriately made through the political process,
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VIII. EVALUATION AND RECOMMENDATIONS

Based on the Social Value Function analysis, both the

.

adoption of operational nolse abatement procedures and the

development of an all new quiet engine on all new aireraft

T e i

should be implemented as policy alternatives for reducing

-

nolse in the vicinity of alrports, Since both alternatives

affect the alrcraft, an instrument of interstate commerce,

T
s

they should be adopted at the national level,

i
: %"I
El - < Whether nacelle treatment, curfew or both should also
g E be required is a polifical issue based on the value society
“m places on low cost and economic efficiency on the one hand
: i and maximum annoyance reduction on the other. The resolution

of this issue may be affected not only by the political

climate but also by the judieial attitude toward damage awards
in any piven region, 1If large dwards are imminent, a cutfew
- i8 the only policy alternative that can offer off.setting ﬁoiau
' L . reduction in the near future. T£ the threat of court action

: [U ‘ ig remote, howover, it ig no longer clear whether o curfew
7 .‘_i -

‘ . 'justifics its coat.

; L; The top 15 airports in the nation account for an estimated
T 50% of those operationa that would be affected by a curfew. (1)
L' ' In the rest of the country, a curfew would have lictle impa;t

since not many night f£lights occur anyway. Consequencly, for

=

the nation as a whole, nacslle treatment would seem to be a

-

better policy alternative than a national curfew. Since the

treatment would be made on all the aireraft in the fleet, ita

=

e Fr e e T
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benefits would accrue to anyone who lives near any airport,
not just to those in high noise areas,

A curfew can be useful in particular areas, however, as
the analysis of the Los Angeles region shows., 1In reglons
that are highly induatfialiaed and need air service but have
acute noise problems, the ecurfew could be a powerful tool for
controlling damage awards and the consequent economic impact
on the region, Likewise, limited condemnations or sound-
groofing programs could also be effective at a particular
airport even though their cost would prohibit national appli-
cation, Thus it would aseem that, in addition to national

programg, local authorities should be able to adopt their own

‘nofse abatement plans tailored to their own specific needs.

This raises the problems of multiplicity of standards and

conflicting local and federal jurisdictions,
To avold these difficulties,.a plan has been proposed
that would combine federal pewers with local Elexibility.(z)

In addition to setting nolge standaxrds for alrcraft, the

federal government would also set minimum standards for conmun-
ity noise exposure (as has been done on other federal programa).

For example, the U, S, Department of Housing and Urban Development

haa announced that

It is HUD'a general policy to foster the
c¢redation of controls and standaxds for commun=
ity nolse abatement and control by genaral
purpose agencies of State and loecal governments,
and to support thege activities by minimum
national standards by which to protect citizenn
against the encroachment of noise into their
communities and places of residence.
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In addition to minimum standards, two or three other decrcased
levels of comunity noise exposure would also be proposed.
The lacal government,.working with the airport operator (as
in the California Plan discussed in Section VI) would be
allowed to impose any one of the additional standards specified
by the federal government if the minimum standards were not
folt sufficient for the region, B

Ag in the California Plan, the federal governmenf would
enable the airport operator to comply with the standards by
making several local policy alternatives available (imposition
of curfew, capacity limitations, land purchases, etc.,). This
would allow the operator to aelect thomo options bast suited
to his own location in terms of both noine reducfion and
economic impact. N

Since the federal government sets the standards, any con=
flict between local and federal powers is éliminated. There
are only a few standards to consider so the airlines are not
foced with the problem of each and every locality developing
different rules and tegulntiéns totally independently of each
other. Thus the impact on the air syatem is less.

The plan alseo involves the local community in the airport
planning process, This involvement has been held essential
to future develuﬁment and growth of airports and, consequently,
the air transportation nystem.(a) In gddition to neoise reduction,
such a plan would open new channels of communication between tha

developers of the air system and the community., The resulting

s r——ar
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mutual understanding of the problems and objcctiﬁea of both
sides could break the planning deadlock and permit rational
dévelopment of new or expanded airport facilities in the
region. ‘

In summary, the federal government should require opera-
tional changes and encourage the development of new quiet
engines and aircraft by imposing higher gstandards of noise
reduction over a period of time, In addition, nacelle treat-
ment should be required on present aircraft. The longer this
treatment 1s delayed, the more ita effectiveness is reduced
as all new aircraft eventually enter service and replace
present planes,

Local participation is alao essential to solve particular
problems in particular places. To settle issues of conatitu=
tionality once and for all, the federal government should
preempt the field of regulating noise exposure around airports.
Howaver, a larpe portion of this control should be redelegated
to the local community cnce the standards are set and the scupe

of participation defined at the federal level,

e A b e b B e A e —
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APPENDIX A

Noise Measurement

Noise measurements can be classified into three types:

1.

2. .

3.

In

those used to measure noise levels at a given point
from a single aircraft operation;

those used to measure hoise exposure at a given point
over time from a number of aireraft operatiouns; and
those used to measure noise impact over time throughout
(1)

the community from a number of alrcraft operations,

this paper, percecived noise level (LPN or PNéb) and

effective perceived noise level (LEPN or EPNdDL) are used as

single event meagurements. DBoth -are measurements of the pressure

laevel ‘of the sound with respect to a reference preasure and are

in decibel units which are moasured logarithmically, As a result,

gome caution muat be used when comparing different sound levels.

For cxample, 1f a single aircraft flyover has a rating of x

decibela, two simultancous aircraft flyovers have a rating of

x + 3 decibels, not 2x. Mathematically, this can be scen as

follows:

If n ia the relative sound pressure level of a single noise,

then the noise level (x) in decibels is

x= 10 logn .

If two sounds of n presgure level occur simultanecusly, then

y=101log 2 n .
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But 10 log 2n = 10 log n + 10 log 2

=x + (10 x .3010)

(x + 3)db .

The perceived noise level measurement places varying wedghts
on the frequency of the sound to compensate for the sensitivity of
the human ear to different tones, High frequency components of the
noupd are given heavier weight than low frequency componenta.(z) In
ndhition, the effective perceived nolse level adds a correction for
the duration of the gsound as well as its frequgncy chnrncturistica.(3)
The effective perceived noire level is the technique used under the

Federal Aviation Regulation's Part 36 which specifies maximum noilse

Jdevels for aireraft operations,

In general, perceived nolsec levelﬁ are used in this paper where
an objective measurement or comparison of the magnitude of different
sound events is made, LEffective perceived noise lavels are used
where subjective reactions are being studied.

The Noise Exposure Forecast (NEF) technique ia used for the
second class of measurement since it incorporates the number of
aircraft operations and their‘tiﬁe of day, As the technique 15
baged on the use of effective perceived noisg levels for individual
evente, NEF iz alsoc a loparithmic measurement.

The firast attempt to compensate for the effects of the number
and time of day of alzceraft opera;ions wag the Composite Noise

Rating (CNR) developed in 1952.(4) However, it was baged on the
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perceived noise level scale, With the proposed use of effective
perceived nolse level for federal aircraft atandards, a new
meagure was needed, Thia led to the development of the Nolse

Exposure Foreeast, HNEF is defined as

‘ NEF
NEF = 10 log ; antilog —5l

where NEF, = (Lgp), + 10 log [Ny, + 16.67(Ny) ] - 88

.
e

computed for a single type of aircraft (j) producing a specific

noisa characteristic; and

-(I.EPN)j = the specific noise characteristic for aircraft type j

(Nn)j = purber of day (7 a.m. to 10 p.mn.) operations of 3

type aircraft

(Nﬂ}j = number of night (10 p.m. to 7 a.m.) operations of §
type aircraft

88 = scalar value used to ‘produce a number that will not

be confused with a CNR computation.(s}

One night f£light produces the same amount of annoyance as 16.67

day flights in this computation,

Community response to NEF levelg can roughly be correlated as

followa:
NEF less than 20 " No notse problem.
NEF between 20 and 30 Some noisne complaints are possible and

noise may interfere with some activities.
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NEI' between 30 and 40 Individual reaction may include
vigorous repeated complaints and
concerted group action., Construction
of homes, schools, churches and
other nolse sensitive land uses
should not be undertaken without
detalled analysis,

NEF greater than 40 Seriocus problems are likely. No
land uges or construction should
be conoidered without complete
nnalynis.(é)

For the third type of measurement used to compute noise impaet

.over .time throughout the community, people~years~of-annoyance will

It can be shown that, assuming a uniform population

density, the number of pecple exposed to a given level of annoyance

is proportional to thae land area within a given noise level con-

tour.

M 1f the land area decreasa is multiplied by the average

population density, the reauli:ing reduction is proportional to

the reduction of people annoyed. 1f this is further multiplied

by the number of years the reduction exists, it becomes a measure

of the reduction of community annoyance over time.

1.
2!
3.

8y
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! APPENDIX B
i
" . The Relationship Between Change in Decibels and Change in Area
.u r: Agsume a source sound pressure level L and sound pressure
: r ' levels Ly and L2 at distances Ry and R, from the source, all
\" .'6“" with respect to a reference sound pressure level of Ly Measured
E in decibels, these units would be
L g L
Ll X{db) = 10 log "
;; o’ 0
N R L
¢ Le X, (db) = 10 log 7
i 0
i f; Ly

xz(db) = 10 log ia .

B8

L
Now 10 log -1:-1- = 10 log I,
. 0

10 log Ly » and

L
10 log =% = 10 log L, ~ 10 log Ly .
0

’“;, E Thercfore x1 - xa = 10 log L - 10 log L, , ot
g L
' b Adb-mlogi-l-.
; 2

Assuming a spherical distribution

-

f,
] LluF,nnd
Ln- 1
; 1
¥ L-—O—o
% 2" g
- 2
. ,
i e
z‘.
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So, Adb = 10 log

=10103~—2~xL—
-10103—-—2-.

Now Arenl =1 Rl

So Rl"n‘

Areaz

Rz 77
So Adb = 10 lﬂg—-z-ﬂ 10 lug—-ﬂ-;a;—
S —
Area
2 Kid
= 10 log T Area;

Area
= 10 log He—uz .

Therefore, if the ratio of arcas is known, the change in decibels is

Are02

Adb = 10 log Area
1

e T, ok iy

P e =l £

A

e T
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Conversely, the area ratio can be determined if the change in

decibels is knowm:

Area
—2, 4db
Areay antilog (10)

The relationship between area and changes in noise level is

graphically shown in Figure B-l.
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APPENDIX C

NEF Reduction Resulting from a 10 p.m, to 7 a.m. Curfew

If NT equals the total number of aireraft operations and

P the fraction of the total that occurs at night, then
NEF(present) = L__ + 10 log [N, (1-P) + 2 N_ B - 88
- EPN T 3 *

If the fleet mix is assumed constant so that LEPN remains the
same and if all flights banned by a curfew are shifted to day

operations so that NT is constant, then

NEF(curfew) = Ly, + 10 log Ny ~ 88 , and
vacprenencﬁ - NEF(curfe‘w) =10 log [mT {1-p) + -532 N, P] - 10 log N, .
Now [Ny (=B + 32N, 8 = ny [2-) + 3 8]
=¥ L - 2+ 16.660)
~ 1y, (1 + 15.668)
so 10 tog [, (1-p) + 2 Ny 2] = 10 10g [Ny (1 + 15.667)]
= 10 log Ny + 10 log (1 + 15.66P)
Now NEF(present) =~ NEF(cuxrfew) = 10 log N, + 10 log (1 + 15.,66P) = 10 log N

= 10 log (1 + 15.667) .

TFor appropriate values of P, the change in NEF ecan now be computed

(Table C-1).
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Table C-1

Change in NEF with Respect te
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