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4.2.3 ECONOMY AND EMPLbYMENT
INCOME LEVELS:

Median family income varies from a low of $3,600 in census tract
265 (White Center public housing) to $18, 700 in tract 286 (Normandy Park).
In general, highest income levels prevail in the bank of residential develop-
ment overlooking or close to Puget Sound, where view amenities are abundant,
and in the more recently developed areas located south of the airport. Lowest
income levels are in the vicinity of White Center and in the northeast portion
of the study area, along the slopes facing the Duwamish Valley and on the
floor of the valley itself.

As it might be expected, the lower-income areas also have the highest
incidence of persons and families receiving public assistance as well as those
with a below-poverty level income as re.ported in the 1970 census. According
to the Highline School District, nearly one-fourth of its entire student body
who were eating school lunches in the 1972-73 school year received free or
reduced price lunches under a program subsidized by the federal government. ‘
So, in spite of the fact that, overall, the study area can be rated as a middle-
income area as compared with the County as a whole, there are a significant
number of low-income families .

WHERE PEOPLE WORK:

Although the Boeing Company and other valley industries and businesses
provide the principal source of employment for persons living within south-
west King County, jobs generated by the Sea-Tac Airport provide the chief
employment opportunities within the Sea-Tac Communities. More than 15,200
jobs accounting for a gross annual payroll of over $160,000,000 énd $390,000,000
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in yearly business activity in King County are related to the commercial traffic
of Sea-Tac International Airport. The breakdown of direct and indirect im-

pact is as follows:

Gross Annual Sales And/Or

Jobs Payroll Revenues
Direct ] 11,297 $131,385,000 #294,918,000
Indirect 3,921 30,047,000 95,500,000
Total Impact 15,218 $161,432,000 $390,418,000

Some 38,000 King County residents and their children presently
rely directly or indirectly upon the commercial traffic at Sea-Tac for
their livelihood.

In view of further substantial increases in activities of the airport,
itfs is anticipated that its total impact may incompass some 64,000 persons
in King County by 1990.

1970 census data reveals that, in all except two tracts, persons
employed in the transportation industry (as a % of total employment) is
higher than the Coﬁnty figure of 7.0%. In eight census tracts within the
study area, over 11% of total employment is in this industry; of these,
six tracts are immediately adjacent or close to the airport. This seems
to indicate that many people working at or out of the airport wish to live
nearby, a fact confirmed by the demand for apartment construction in
this area within the last decade.

Sea-Tac's activity also has an impact on the characteristics of
commercial éevelopment surrounding the airport. This is evident by
the motel and passenger-related uses located along Pacific Highway

South. Growth in land uses related to airport activity can be expected}
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to closely follow the growth in air passengers; this assumption can
be illustrated by focusing upon the relationship between the number of
air passengers and the number of motel rooms available in major motor

hotel complexes:
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Other major employers are the school districts, with the Highline
District alone hiring nearly 2,000 persons in both teaching and nan-
teaching positions. Highline Community College accounts for another

approximately 250 full-time and 200 part-time jobs not including job
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opportunities fof students. Since relatively few industries are located
within the study area boundary, other local employment is limited
primarily to local business and service activities.

UNEMPLOYMENT:

Without evidence to the contrary, it seems reasonable to assume
that the rate of unemployment in the study area follows that of the Seattle
metropolitan area (see table to follow). From a low of 2.9% in 1968, the
unemployment rate (unemployment as a percent of total labor force) in-
creased to a high of 13.0% in 1971; it has been dropping since that time
and is expected to continue to decline as the business climate in the

region continues to improve.
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4.3.5 AIR TRAFFIC FORECASTS

The information contained in this section was derived from a report,

Aviation Demand Forecast, prepared for the Port of Seattle by Peat, Marwick,

Mitchell and Company (See 8.0.1 ref. 4). These forecasts of air traffic activity
for Sea-Tac International Airport are based on several general assumptions:
1. The forecasts of population and economic variables set forth

in this report are reasonable.

2. The historical trends in the relationships between the population
and economic variables and the level of air traffic activity will remain
relatively unchanged over the forecast period.

3. Thelevel of airline fares will generally increase at the same rate
as the price level of other consumer goods and services.

4. There will be no major technological change during the forecast
period of similar magnitude to that which occurred during the 1960's
when the jets replaced the less efficient piston aircraft.

5. There will not be a national economic recession in 1974,

6. A sufficient level of service will be provided by the airlines to
accommodate forecast demands.

7. No major change in the propensity of tourists to visit the State
of Washington will occur throughout the forecast period.

The table on the following page presents air traffic forecasts through
the year 1993 for Sea-Tac. The methodology used in developing these

forecasts is explained in the Aviation Demand Forecast, Reference. The
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following provides explanatory comments on the air traffic forecast presented
in the summary table and are numbered to correspond to the same items

listed there.

TOTAL PASSENGERS:

Sea-Tac International Airport's total air carrier passengers are
expected to increase from the 1972 level of 4,788,962 to 6,900,000 by 1978;
9,600,000 by 1983; and some 15,100,000 by the year 1993. The annual rates
of growth during the forecast period are expected to be much reduced from
the rampant growth experienced in the 1950's and 1960's when jets replaced
the less efficient piston aircraft. It is unlikely that the favorable economic
conditions and the same magnitude of technological breakthroughs which
accounted for the unparalleled growth of passenger traffic during the 1960's

will be repeated during the forecast period.
PASSENGER ENPLANEMENTS:

Representing half of total passengers for each forecast year, passenger

enplanements are expected to increase from their 1972 level of 2,394,127 to

3,450,000 by 1978, 4,800,000 by 1983, and some 7,550,000 by 1993.

SCHEDULED AIR CARRIER DEPARTURES:

Forecasts of all-cargo air carrier departures are based upon responses
to the "Airport Planning Questionnaire" completed by most air carriers

serving the Airport, and also upon the forecast of enplaned cargo tons.
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Average day/peak month all-cargo air carrier departures are forecasted to
increase as the percentage of total air carrier departures from some 5.6%
of the 160 total in 1972 to about 9% of the estimated 275 departures by 1993.
Annual air carrier departures are expected to increase from 53,100 in 1972
to some 62,300 in 1978, 70,700 in 1983 and reach a level of approximately

88,800 by 1993.

ENPLANED PASSENGERS PER DEPARTURE:

The volume of enplaned passengers‘is forecasted to increase from an
average of 48 passqengers per departure in 1972 to some 60 by 1978, 74 by

¥%= 0 L= pre

1983, and 94 by the year 1993. These estimates were derived from historical
+3 2’ — 72>
and forecast levels of explaned passengers and annual air carrier departures.

AVERAGE SEATS PER AIRCRAFT:

The average number of seats per scheduled aircraft departure is ex-
pected to increase from 1972 level of some 128 to 150 by 1978, 172 by 1983

v 5 I33p¢y 18 165 - §3

and 212 by 1993. The forecast aircraft mix is given in Section 8.0.1 ref. 4.

203~ 1>
BOARDING LOAD FACTOR:

The boarding load factor is the percent of total aircraft seats occupied
by enplaning passengers, as opposed to the true load factor which includes
onboard, or through passengers. Forecasts of the boarding load factor for

Sea-Tac during the planning period derive from estimates of past and future
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levels of passengers enplaned per flight during the peak month, and average
seats per aircraft. From an estimated 1972 average day/peak month boarding
load factor of about 49%, it is expected to rise to some 53% by 1978, 57% by
1983 and reach 59% by 1993.

This rising boarding load factor suggests intensified use of existing
service rather than the addition of new service frequencies to accommodate
increased demands for air transportation. It is logical to assume that after
a certain level of frequency of service is reached, additional flights would
provide little or no return to the airlines (theory of marginal diminishing

returns).

ANNUAL AIRCRAFT OPERATIONS:

Total aircraft operations are expected to almost double during the fore-
cast period, increasing from 15 in 1972 to 179,000 by 1978, 205,000 by
— 15%, '3 T 113 10,00y 197 2eco4v0

1983, and 258,000 by 1993. This includes air carrier, air taxi, general
252,00 -

aviation and military operations. Air carrier operations are forecasted to

increase from the 1972 level of 113,631 to 132,000 in 1978, 149,000 in 1983
a3 — 1S 4YS  1Forv 19} Y rvy

and reach 186,000 or 72% of total aircraft operations, which consist primarily
17& M
of training and maintenance test operations, will hold to a level of 4,000
per year through 1993.
225 #1915
General aviation operations accounted for 19, 307;01' total aircraft
operations in 1972 and is expected to increase to 25,000 by 1978, 30,000
by 1983, and 40,000 by 1993.

Difficulties arise in attempting to accurately forecast commuter air-
L]
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line aircraft operations. This is due to the fact that (1) the air taxi industry
is in a state of flux, and, (2) there is very minimal historical information on
which to base a forecast (air 'taxi operations weren't separated from general
aviation operations until 1971). So, the estimates of commuter operations

are shown to be a compound annual increase of 3% over the 1972 level through-

out the forecast period.

ENPLANED CARGO TONS:

Total enplaned cargo tons are forecasted to increase from the 1972 level
13
of 74,363 tons to 141,000 by 1978, 243,000 by 1983 and 698,000 by 1993.
SIS - |
Volumes of enplaned air freight and express are estimated to increase
from 52,020 tons in 1972 to 103,000 by 1978, 187,000 by 1983, and 581,000
G, 050 — 73
tons by the year 1993. Enplaned mail volumes are expected to increase at
a relatively slower rate, moving from the 1972 level of 22,343 tons to 38,000

123 22,060
by 1978, 56,000 by 1983 and will be at about the 117,000 ton level by 1993.

GENERAL AVIATION BASED AIRCRAFT

No forecasts were made for general aviation based aircraft at Sea-Tac
International Airport. There was only one based aircraft at the Airport
in 1972 and at present, there are none. It was assumed by the consultant
that future levels of general aviation based aircraft will be determined

largely by policy decisions made by the Airport Management.
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5.2.0 Noise Exposure

The consultants, Robin M. Towne and Associates (RMTA) in association
with Man-Accoustics and Noise, Inc. (MAN), conducted this study. The primary
division of study work consisted, in general, of RMTA taking and reducing the
actual noise measurements and MAN performing the compilation and analysis
of those noise measurements. The objective was to collect all data required
for a complete noise analysis relevant, to the Sea-Tac Airport. Comprehensive
noise measurements~ will after detailed study, help to define land use around the
Airport and aid in choosing operatidnal alternatives to help curb aircraft-generated
noise impacts on the local community .

The aircraft measurement program involved a total of 4,516 measurements
at 65 locations throughout the study area.

Several factors were considered in the selection of measurement
locations. Locations are evenly distributed throughout the study area but
concentrated in noise-sensitive areas (usually residential). The locations
were selected to be reasonably free of‘ excessive shielding or reflections
from buildings or ground cover. They also were relatively free from back-
ground noise (i.e., traffic noise, construction noise, etc.) to obtain the
best possible signal-to-noise ratio (aircraf; noise compared to background
noise). Sightline to the aircraft was also available for photo-ranging; thus
many possible locations were eliminated due to heavy foliage or terrain
barriers.

Aircraft measurements were performed every week of the year. This
was to assure data under a variety of meteorological conditions and times of

day. While at the recording locations, the field engineer made weather

.
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measurements noting temperature, relative humidity, cloud cover, wind
speed and direction, and barometric pressure. These data were then checked
against Sea-Tac weather records for the same period to establish relation-
ship of measurements. At six locations, located 1, 2 and 3 miles north and
south of the runway thresholds, full 24-hour measurements were made.

Sources of noise within turbojet or turbofan engines include the jet
stream, the internal combustion process, and the rotating machinery parts
of the compressor and turbine. The noise producing efficiency of each of
these are different as are their relationship to engine power level. Thus,
roughly speaking, at very low powers the order of predominance of these
three types of sources is: 1) combustion, 2) rotating machinery, and
3) jet exhaust. Conversely, at high powers, the order of predominance is
reversed. This is a main reason why exhaust noise is predominant at take-
off and compressor noise is much more noticeable during approach. Note,
however, that all three sources produce increased noise with increased
thrust level. But, at thrust levels above about 50 percent of the maximum
takeoff value the predominant source of noise is jet exhaust.

Although some machinery noise is radiated aft, the greater part is
radiated forward of the engine. Jet exhaust noise is, however, radiated
predominantly aft of the engine.

The Sea-Tac noise study program also included an investigation of
surface noise sources.

While there is a probability that industrial or train noises are predominant
at a few locations in the study area, the most pervasive surface noise source

in terms of both time and spatial distribution is vehicular traffic. The noise

5.2.0 2




environment from surface sources, therefore, is structures along the net-
work of streets and highways throughout the area. Based on this consid-
eration, fifteen surface noise measurement locations were chose to be repre-
sentative of the full range of possible noise exposure. Six basic location
types were selected, each having a different relationship to a vehicular
traffic corridor, as follows:

1. Two locations near a highway or freeway

2. Two locations far from a highway or freeway

3. Two locations near an arterial

4, Two locations far from an arterial

5. Five typical neighborhood locations

6. Two rural or park locations.

Sampling from these carefully chose locations (See Table I next page)
enabled us to typify intrinsic noise environments throughout the study area,
since any point in the study area relaties to a traffic corridor in a manner
similar to one of the fifteen measurement locations. All measurement loca-
tions were set back from the roadway a distance typical of residences. Curb-
side or edge of pavement locations would have produced levels significantly
higher than the typical residential exposures shown.

Because vehicular traffic volumes vary throughout a typical 24-hour
period, three different time periods were selected for obtaining noise data
at each location, as follows:

1. Daytime (from 7:00 AM to 7: 00 PM)

2. Evening (from 7:00 PM to 10: 00PM)

3. Nighttime (from 10: 00 PM to 7: 00 AM)
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TABLE I. SEA-TAC SURFACE LOCATIONS

POSITION LOCATION

A N.E. corner of S. Donovan St. and 8th Ave. S.
100' from W. Marginal Way S.

B S. 139th and 51st Ave. S.
240' east of I-5

C S.E. corner of S. 138th St. and 3rd Ave. S.
500" west of SR 509

D S. 249th St. and 34th Ave. S.
500" west of 1st Ave. S. (SR 509)

E West side of 1st Ave. S., 500" north of
S.W. 197th St., 500' west of 1st Ave. S.

F N.E. corner of S. 121st P1. and Military Road
South, 150' east of Military Road South

G South side of S. 216th St. and 21st Ave. S.
80' from S. 216th St.

H S. 216th and Frager Road
500' south of S. 212th St.

3 : South side of S. Donovan St., 100' west of
12th Ave. S., 500' from W, Marginal Way S.

K West side of 16th Ave. S. and S. 126th St.
600' north of S. 128th St.

L S.W. corner of 8th Ave. S.W. and S.W. 128th
40' from S.W. 128th St.

M North side of S. 175th St., halfway between
32nd Ave. and 33rd Ave. S., east of Highway 99

N S.W. corner of S.W. 162nd St. and 9th Ave. S.
750' south of S.W. 160th St.

P Saltwater State Park, lower parking lot
50' from Puget Sound

Q End of 6th P1. S.W. and S.W. 171st (dead-end
road), 3500' west of SR 509
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These periods have been shown to represent discrete differences in
noise exposure as well as relate to community sensitivity. The recording
time period depended on the prevailing traffic conditions. The shorter
20-minute time period was adequate to obtain representative statistical noise
data for the two extreme conditions: high-volume, freely flowing traffic
(such as on I-5 during the day), and very low traffic volumes at night,
where for most of the time the noise level remains at a constant, low back-
ground level with only infrequent intrusions from local traffic. Between
these conditions, longer recording times were required, with the longest
(one hour) recording time used for traffic conditions where the flow is
frequently interrupted (such as near traffic signals or stop signs).

Two noise exposure methodologies were used in this study. The
Noise Exposure Forecast (NEF) uses a set of generalized noise-distance
curves for each aircraft class. However, for the Actual Noise Exposure
(ANE) procedure the generalized noise curves were redefined based upon

the actual aircraft noise measurements taken in this study. Other than the

difference in the sets of noise-distance curves the two methodologies are
identical .

Noise Exposure values are determined from aircraft noise levels
expressed in terms of the effective perceived noise level (EPNL). In
calculating the noise exposure near an airport flight path resulting from
the operation of a number of different aircraft types, it is convenient to
group the different aircraft types into classes based upon considerations
of aircraft noise and‘performance characteristics. Each class is then char-

acterized by a set of takeoff and landing profiles and a set of noise-distance
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curves. Noise exposure values may then be determined from these curves.

At any particular location the noise exposure is determined by the appropriate
summation of the noise values from the individual aircraft classes.

NEF & ANE are noise measures that account for the accumulation of
noise from many events. As shown in Figure A, NEF and ANE use the EPNL
exposure values for individual events combined with the operational factors
of number of operations, mix of aircraft, flight paths and schedules. Thus,
the NEF or ANE value at a ground position is a calculated estimate based on
standard values of single event noise exposure levels resulting from air-

craft operations.
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FIGURE A.
FACTORS ACCOUNTED FOR
IN NOISE EXPOSURE EVALUATION UNITS

Human Responses
Noise Characteristics

Level

Spectrum EPNL

Tones

Duration ' NEF and ANE
Operation Considerations

Number of Operations

Mix of Aircraft

Flight Paths

Schedules

Engine maintenance runup is a source of possible noise that is not
directly accounted for in the NEF methodology. Current practice at SEA-
TAC is to ‘Qrohibit most engine runups between 2300 - 0600 hours. Further,
when being run up, the aircraft are headed into the wind and sited at the
airport north boundary for a northerly wind and at the south end for a
southerly wind, thus minimizing noise propagation.

There is, of course, a legitimate reasoﬁ for performing maintenance
runups on aircraft at the airport; flight safety regulations require ground
running of engines after ﬁeriodic and repair maintenance. At the same
time, ground running of engines can be a significant source of annoyance

from the noise produced. Presently, SEA-TAC noise abatement regulations
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limit ground runups between the hours of 2300 and 0600. As of this writing

only runups of less than two minutes duration or less than 50 percent of

maximum takeoff power are permitted during those hours. (Further restric-

tions are currently being considered.)
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5.7.1. SURVEY

This survey was conducted by thé research firm, Battelle Northwest.
The objective was to conduct a study of residents' attitudes and opinions
related to issues of community concern in the Highline and Shoreline
districts of King County, and in other areas of King Cou.nty.

The survey involved personal interviews of 302 individuals in
Highline (including high, medium, and low noise zones), 98 in Shoreline,
telephone interview of 316 in other areas of King County.

The survey represented a méjor effort to identify the social impact of
the airport and the attendant ecological problems on the community and its
residents. The individual living in the vicinity of the airport, and especially
in the zone of highest noise impact, considers noise to be the most serious
problem in the community. The effects of the airplane noise appear to be
rather localized, although the specific effects on the life style and psycho-
logical well-being of the resident are far from clear. A substantial propor-
tion of respondents in the High Noise Zone complain about psychological and
physical effects as well as property damage. However, many others who
choose to live there seem able to tune out the noise of airplanes or to ignore
them in their daily lives.

The residents in the High Noise Zone are obviously affected by air-
plane noise. Beyond this, there is no marked evidence that the community
attitude toward the Port of Seattle, toward local government, or toward
the environment, are strongly influenced by living in the general vicinity
of the airport. At least insofar as the data from this survey seem to indicate,
the airport seems to have relatively little adverse effect on the community

lying outside the immediate areas of high noise impact.
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6.2.3 NOISE REMEDY PROGRAMS

Various ways and means to improve the community-wide rncise
environment in the vicinity of Sea-Tac International Airzzr: have
been identified and analyzed as part of the overall Plan Z=z:dy.
Some fifteen separate noise remedy programs were examinaZd in de-

tail by the. Study Team, as well as by numerous citizen zn< tech-

nical groups or interests.

Each potential program covered by this extensive analysis
focused on the area experiencing excessive or annoying noise im-
pact as a result of aircraft operations at the Sea-Tac Airport.

In general, the noise remedy programs studied fall under one of

the following categories of action:

a " Outright acquisition of noise—-affected propexties

° Purchase assurance for impacted property owners

© Acquisition of easements from impacted property owners
e Insulation of ﬁoiseQaffected structures

© Development controls by public agencies

e ‘ Property advisory‘servicés

Since each of the listed categories can be applied in a
variety of ways, brief descriptions of their respective charac-

teristics are in order. These capsule descriptions ar
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in the next several subsections of this chapter.



OUTRIGHT ACQUISITION:
Under.this program, private or publicly owned properties
‘E’ located in areas subject to specified levels of aircraft gesner-
ated noise would be acquired by an appropriate unit of govern-

e =
,QEEEL:EPCh as the Port otheatﬁle or King County. ' Such acguisi-

———

.

tion would be accomplished through negotiation to the maximum

extent possible; however, condemnation procedures could also be
“_——\-

utilized, if necessary.

Following acquisition; and dependent upon ths typs of land
use prescribed by the Sea-Tac Communities Plan, three different

actions may be taken:

. All existing buildings and structures are removed,
and new uses involving a minimum concentration of human activity
n are introduced; such as golf courses, farming or outdocor storage.
The resultant low-intensity, open tyre of pattern is suitable for

areas most seriously impacted by aircraft noise.

2. All existing buildings and structures are removed (to
the extent necessary) and new uses considered to be compatible
with aircraft noise are introduced. The new uses may ke of a
commercial, industrial or other nature (as appropriate), and the

resultant pattern is more intense and less open than thz first

option.




3 Some or all of the acquired property is maintained in
its present use and leased back to prior or new occupants for a
specified period of time. The existing land use pattern may not
change much under this option, particularly in the short zun (up

to 10 years).

Key advantage of the outright acquisition process is the fact
that lands most subject to intensé or prolonged aircraft noise
exposure come under public ownership, and thus public control. On
the other hand, this process typically costs more than cther noise
remedy programs that may be employed to resolve or alleviate the

-

problem.

PURCHASE ASSURANCE :

Most (if not all) home owners are concerned from time—to—ﬁime
about their ability to dispose of their property when they desire
and at a price they consider to be equitable. Owners of property
near major airports experience such anxieties more often than is
otherwise typical. This is usually due to such specialized factors

as -

(a) excessive aircraft noise at certain times which results

in a less than desirable living or working environment;

(b} uncertainty as to whether (1) the noise problex will
grow worse as time passes, (2) the airport will reaguirs even

more land for operational purposes, or (3) both conditicnas;




(c) mortgage funding practices of local and federal
institutions (such as FHA) which may prohibit or restrict the
financing of properties subject to certain levels of airport-

oriented noise exposure; and

{(d) increased local traffic congestion and thus prozarty

access problems as airport workforce and passenger activity

grows over time.

»

In recognition of the above concerns, the Study Tezn in-
vestigated several potential noise rémedy programs that can
best be classified as "purchase assurance" activities. These
activities are so designed and carried out as to assure noise-
impacted ownersvthat they cén sell their property, if and when
desired, with no more than the usual difficulties associated with
such transactions. Of the various assurance programs studied by

the Team, two were considered to be capable of implementation

within the Study Area. Théy are:

1. Purchase Guarantee. A designated agency of government

(such as the Airport sponsor) provides a written guarantees to the
owner of residential property subject to specified levels of air-
craft noise that his or her holdings will be purchased Zor fair

market value in the event said owner decides to sell.

for a stated period (say 90 days to 6 months), during which time
the agency would attempt to market the property through thz use of

“+

in-house personnel or under contract to private re

4]
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After é sale is consummated, but prior to occupancy by
‘F’ the new owner, the residence would ke sound-insulated to the
degree possible and as required to produce an acceptable inside
noise environment. An appropriate avigation easement (ssz later
subsection) would be attached to and become part of the vrooerty

deed acquired by the new owner.

2. < HUD/FHA Mortgage Insurance. The Federal Housing Adminis-
tration (FHA) of the U.S. Dépértment of Hédsing and Urkan Develop-
ment (HUD) provides federal mortgage insurance for eligible ‘
residential propérties throughout the United States. In areas sub-
ject to unusual noise conditions——suéh as those often found near
a major airport--FHA mortgage commitments may not be available
due to an inability to meet published HUD Noise Standards.* 1In

Q-’ scme instances, these commitments are withheld as long as the
adverse noise environmént prevails. In other cases, there is con-
siderable confusion and misinformation as to where such insurance

is or is not available.

A home owner affected by either or both of these ccnditions

may well be nervous and uncertain about the marketability of his

M
9]
(]
"
‘.J-
16)]
or
(=
=

or her property. To deal with this situation--which do
the vicinity of Sea-Tac International Airport--a seconé curchase
assurance program could be employed. As a minimum, such z 2ro-

gram would consist of four components:

;k*See HUD Circular 1390.2 originally dated Aucust 4, 1971,

g

6.2 3 5




1. A clear and comprehensive description of the present and

t

Ty

anticipated airport noise environment, based upon recen

'

-
(o8

completed noise measurements and forecasts of future aircra

operational levels and characteristics.

2. Establishment and operation of a permanent aircrzit noise
monitoring system designed to provide the data needed to update

the above description from time-to-time.

5 Periodic modification of FHA practices in the vicinity
of Sea-Tac Airport so as to reflect the latest version of current

and forecast exposure to aircraft noise.

4, Frequently published and widely distributed information
about HUD-FHA mortgage insurance availability within the Sea-

Tac Communities area.

Of the two purchase assurance programs described, tﬁe second
involves fewer initial costs and is capable of being implemented
almost as soon as the noise environment picture is clearly portrayed.
HUD/FHA cooperation is an obvious necessity if this program is to

be effective.

Although the purchase guarantee approach is more costly, it

does provide an eligible property owner with the o PRIy 6

(O]
g
Q

move if he or she is truly concerned about the aircraft nsise
problem. Moreover, since the program dces result in the zstsantion

and improvement of affected residential structures, prevalling



neighborhood patterns are not disrupted or altered, the local
tax base is protected, and property values may be expected to

stabilize.

AVIGATION EASEMENTS:

The acquisition of an avigation easement from a privats or
public property owner provides the party acquiring such =saszment
with the right of flight over the land together with the right

—
to cause noise, Vibrations,hsmoke, glare, dust, and all other

—

effects of aircraft erati _This type of easement cdiffers

from an obstruction and hazard easement in that the latter only

grants the right to keep the property free from structures,; trees,

or other hazards to the safe operation of aircraft.

Since a property right or value isAinvolved relative to
either type of easement, the owner giving up such right is typically
compensated in one form or another. The amount of this compensa-
tion is usually negotiated; however, if the easement must be ac-
quired through the process of eminent domain, a court-decreed
settlement may be necessary. Of course, easements may also be

acquired by gift or they may be leased on a term basis.

Permanent avigation easements "run with the land" znd permit
aircraft operations to take place over the property in cuzstion,
including the right to generate noise. Although existing tses may
be continued on lands where such easements have been obtainsd, po-

tential uses that represent a hazard to aircraf: fli
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incompatible with aircraft noiss will be prohibited. As a con-
saquence, the existing land use pattern may be expected tc slowly

change over time.

As implied by their name, long- and short-term avigzaticn
easements are effective for a specified amount of time. Zox
purposes of the Sea-Tac Study, long-term was defined as 1T to

20 years, while short-term referred to a 0- to 10-year gesriod.

Anong other things, the Study Team concluded that the use

revail-

&

of term easemehts required (1) a good description of ths p

ing noise environment near Sea-Tac International Airport; (2)

sophisticated forecasts of future aircraft activity; and (3)

the establishment of a permanent noise monitoring systen. ek X
of these factors are necessary to determine the location and ;
duration of easement that migﬁt be called for in a given situation.

The location of permanent easements (i.e., where the noise situa-

tion is not expected to significantly improve over time) was

considered to be dependent on the first two factors only.

While avigation easements are less costlv, and owners do
receive some compensation in return for contending with the
periodic annoyance of aircraft operations, the use of thlis form
of noise remedy does have certain disadvantages. For ins:tzance, the
occupants of noise-impacted properties are not physically rzlieved

by the préblem through the sale and purchase of an 22sernsxt. Then

too, the value of such easements are difficult to d=terminz due to




the dymanic, ever-changing nature of aircraft noise, as well as
the wide variation of personal attitudes that usuzally preveil

as to the nature or extent of the "problem."

As a final note, the Study Team also concluded that aviga-
tion easements do not represent satisfactory noise remediss in
and of themselves--they ought to be used in conjuncticn with other
forms -of improvement such as purchase assurance or noise insula-

tion programs.

NOISE INSULATION:
Since the interior environment of residential and cther
normally quiet uses (such as Fchool classrooms) can be insulated
against the transmission of‘exterior sources of noise, the po-
tential application of "sound attenuation" improvement programs
was analyzed by the Study Team. Characteristics of both extensive
and moderate insulation measures were investigated, together with

costs and the degree of success or failure associated with this

form of noise remedy.

Extensive sound insulation for an existing dwelling unit

usually consists of the following:

% 8 Provision of a forced air ventilation system <zsigned

to function best when all windows and doors are closzd;

2 Replacement of all exterior doors with accustical doors

and seals;




35 Provision of double glazed windows and seals when

‘!‘ and as appropriate;
4. Repair of all cracks and openings;
5 Installation of fireplace dampers (if needed); za=n2

6. Modification of kitchen and bathroom ducts by iIzcluding

a bend and acoustical lining.

The degree of success that may be achieﬁéd if the above'im-
provements are made (as necessary) will vary widely acccrding to
the age, condiéiéns and type of structure that is involved. Based
upon one recent studf*, modifications that result in noise insula-
tion improveﬁents of 15 dB or total noise attenuation .values of
35 to 40 dBA are about the maximum achievable without major re-

construction of the entire house.

Of the various sound insulation prégrams that were studied
by the Team, a system currently in use around London's Heathrow
Airport proved to be of special interest. The object of this
particular scheme is to give direct help to those residzsnts in

certain prescribed areas who are seriously disturbed by aircraft-

generated noise. The help takes the form of cash grants from

the British Airports Authority toward the cost of scund Insulation
*Aircraft Noise Impact - Planning Guidelines For Loczl 2zzncies,
U.S. Department of Housing and Urban Development, Novermszsr 1972,
P 254,
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of dwellings. BAlthough the program has been devised primarily
for houses of standard brick coansiruction, other residential
structures are also eligible.

/

been designated--a "Special Area" most seriously affectzi Zy
aircraft noise, and the "Standard Area" which consists cZ the
remainder of those local governmental jurisdictions covered by
the scheme. The owner of a residence located within the Special
Area may qualify for a grant amounting to 100% of the cost of
prescribed insulation, while his or her counterpart in the
Standard Area may receive up to 75% of such costs. A formal
application must be submitted and approved in order to obtain

a grant. BAlso, the work may be accomplished by the applicant or
by.a contractor, but it niust conform to the specifications called

for by the program.

First established in i966, results of this British Airports
Authority scheme are répresented to some extent by an opinion survey
taken in 1971. According to the survey, some 64% of the sample
of grant recipients interviewed felt that their respective noise
modifications were "fairly effective,” while 25% of the sample

considered the improvements to be "very effective."

Although the exterior noise environment is not chanzz=i as
a result of sound attenuation, the occupants of insulatad noxes,
offices, schools, and similar uses are less subject to thz zeriodic

annoyvance of aircraft operations. Other advantages cited o the

62,3 Il



Study Team include (a) lower costs than outright acquisition;

(b) the improved properties remain on the tax rolls; (c) ore-

vailing neighborhood patterns are neither disrupted or alz=zxrzd
by this type of program; (d) owners/occupants of propertiszs are

prove to be less costly in most cases--an important conziisration
in this time of energy conservation, inflation, and scononic

recession.

While not as expensive as outright acquisition, scund
attenuation médifications can be very costly if applied over a
wide area. Achievement of the previdusly mentioned 15 dB improve-
ment could fun as high as $7.00 to $9.00 per square foot of house
area.* In general, however, such costs may be expected to
approximate those typically associated with the acemiisition of
avigation easements over residential properties. That is,
approximately 20% to 30% of the total appraised value of such

properties.

DEVELOPMENT CONTROLS:
Two forms of publicly administered development controls were
considered by the Study Team and others participating ix the Sea-

Tac Communities Plan effort.

The first potential noise remedy program analyzsd unisr this
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category involved the adoption and enforcement of new

*See HUD report cited on p. 10
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construction code requirements by responsible units of local
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government. These code revision
tion with the renovation of existing structures as well as to

all new construction after the date of adopticn.

The building industry has made some progress in recent years
toward resolution of the noise problem (from whatever scurce)
within structures. This is particularly trxrue with regax<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>