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January 21, 1993

Dear Members Transportation Policy and Executive Board:

We are pleased to present materials to you regarding the topics of
demand management, airport planning, and system alternatives.

We are proud of the quality and qualifications of the consultants who
are working with us to find appropriate solutions to the long-term air
capacity needs of the Puget Sound Region.

As you move through the decision-making process in the next few
months we hope that you will avail yourself of our consultants’
knowledge and experience. I would be happy to arrange telephone
calls or meetings with interested PSRC members and our consultant
team.

Best regards,

¥ ey

James T. Murphy
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SECTION Ii

REVIEW OF FLIGHT DELAY INFORMATION

Presented by

J. Richard Aramburu
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J. Richard Aramburu, an experienced attorney
specializing in the areas of land use, environmental and
real estate law, is a lifelong resident of Washington
state. He received both his undergraduate and law
degrees from the University of Washington.

Aramburu is widely recognized for his familiarity with

Washington environmental law as he has appeared before
numerous local, regional, state and federal commissions,
planning bodies, councils and agencies on related issues.

In recent years his work has focused on aviation cases in
Port Townsend, Olympia, Sequim, and Portland, Oregon.
He is a veteran of many large-scale local projects such
as the Newecastle landfill, the Bellevue Convention
Center, the Music Hall theatre, and WPPSS.

Aramburu's skills are called upon by a diverse client base
ranging from local governments to citizen groups, from
businesses to labor unions, and numerous state and
national non-profit environmental organizations.

Admired for his intelligence, hard work and thorough
research, Aramburu is listed in Best Lawyers in America
(1988-90 Edition) and is a popular presenter of seminars
on subjects ranging from the "Environmental Community
Perspective of the Growth Management Act" to "Master-
Planned Communities: Shaping Exurbs in the 1990s."

Community involvement includes:

* Chair, Legal Committee, Washington State
Environmental Council

* Board Member, Allied Arts of Seattle

* Advisory Committee, Shoreline Management
Committee, Washington State Department of Ecology

* Member, King County Growth Advisory Committee

* Chair, Continuing Legal Education Committee, State Bar
Association

* Member, Environmental and Land Use Law Section,
Washington State Bar Association

* Member, Law-Related Education Committee, State Bar
Association




FLIGHT DELAYS: THEIR CALCULATION AND IMPORTANCE
REGIONAL AIRPORT SYSTEM PLAN
JANUARY 11, 1993

1. INTRODUCTION

The primary concern of the Regional Airport System Plan is to
provide adequate airport facilities in the coming years. Capacity
in this context is related to the ability of aircraft to land at a
given airport at a chosen time without an inappropriate delay.

There must be a balance between the length and type of delay
and the cost, in economic and environmental terms, of solving that
delay. The cost of resolving delay issues chosen by the Port
(constructio of a third runway) is a very expensive solution. It’s
cost approaches $500 million to construct and will be one of the
most expensive runways in the country. See the chart attached
hereto as Attachment A which compares the costs of other current
and planned runway projects. As we note later in this paper, this
public expenditure has almost no public benefit, but rather
operates largely to subsidize air carriers. See Section 8 herein.

This paper reviews how delays are calculated and what
standards are set to measure inappropriate delay. This paper also
reviews the importance of delays to the various segments of
society, and who are the real beneficiaries of reduced delays.

It is concluded that the methodology for reporting delays
involves significant opportunity for error and that the measurement
of future delays is significantly flawed. Finally, measured by any
objective standard, current and anticipated delays must be
considered insignificant.

2. WHAT IS FLIGHT DELAY?

Flight delay occurs when an aircraft’s travel time from its
origination to its destination exceeds the standard flight time, as
expressed in the Official Airline Guide, plus standard taxi time by
at least fifteen minutes. Delay times below 15 minutes are deemed
insignificant by the Federal Aviation Administration and therefore
are not even recorded. Delays can occur at the gate, during taxi-
in or taxi-out procedures or en route.

The single largest cause for delay nationwide is poor weather
conditions’. As shown on Attachment B hereto, weather delays
constituted more than 53% of delays in 1990. "Terminal delays,"
such as delays from runway limitations, only account for a little
more than a third of all delays. Weather delays for airports such
as Sea-Tac add up quickly when low visibility conditions exist and
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as Sea-Tac add up quickly when low visibility conditions exist and
no aircraft are operating. No amount of new runways can prevent
these delays.? Other causes of delay to the U.S. aviation system
include: 1) air traffic control safety measures; 2) over-scheduling
of flights during peak travel hours; 3) terminal volume; 4) hub and
spoke airports; and 5) construction or maintenance on airports.

3. IDENTIFYING DELAY AT SEA-TAC INTERNATIONAL AIRPORT

U.S. airports have kept delay statistics since the 1950’s, but
only recently has the FAA begun to create accurate systems. In the
last decade has the FAA implemented the 15-minute rule as defining
a delay. Only for the last three years has Sea-Tac International
Airport kept daily records of aircraft flight delay with a uniform
program called ATOMS. The ATOMS program requires that each
operation experiencing any delay (even under 15 minutes) must be
recorded with a brief explanation and minutes delayed.

Delays over 15 minutes are recorded again on a separate
worksheet called OPSNET for each delay period throughout the day.
Any delays of 15 minutes or more that are a result of aircraft
mechanical/electrical problems or other pilot/airline problems
beyond the purview of Air Traffic Control (ATC) shall not be
reported, according to ATOMS. On average, STIA submits one OPSNET

worksheet per day; on sunny days none and in bad weather up to
three.

4. Limitations In The Delay Recording Methodologies

First, recording delays is not a precise science. ATOMS
cannot identify "cumulative delay", i.e. five-minute hold at the
departure gate, five-minute airborne hold, five-minute arrival
hold. The ATOMS program says that given today’s ATC equipment,
delay due to multiple holds cannot be accurately recorded.?

Second, the FAA has not perfected methodologies to prevent the
complications that arise when recording delay. For instance, no
methods have been developed to identify the "ripple effect", or

"when congestion at a major airport causes delay at other airports
in the system."*

An example of the ripple effect occurred on June 13, 1992,
when there were only five departure delays recorded over 15 minutes
at STIA. (There were no arrival delays). All five aircraft were
held on the ground at STIA due to runway repair at San Francisco
Airport.’ San Francisco undoubtedly inconvenienced other U.S.

airports too. All of these delays are thrown into a national delay
statistic.




data to the effect of airport improvement.® Since delay reports
do not include those delays under 15 minutes and do not identify
cumulative delays, delay estimates outline only major trends.
Therefore, forecasting delays and dollars spent rely solely on
computer models and formulas and not on actual data.

S. HOW MUCH DELAY DOES STIA CURRENTLY EXPERIENCE?

In the past 10-15 years, flight delay has been examined in
several documents. These include: the 1988 Airspace Update Study,
(AUS) ; the 1991 STIA Enhancement Plan, (EP); and the 1992 Final
Environmental Impact Study, (FEIS). The two problems with these
reports are: 1) the inconsistency, and 2) they do not use actual
delay data.

First, the reports cannot agree on current delay or future
delay. These inconsistencies as shown in Table 1-1.

Table 1-1
Delay Reported for 1985-1990
Document Year Operations Annual Delay Delay Per Aircraft
1. FEIS ’90 355,000 29,000 hours 5 minutes
2. EP 89 335,000 48,000 hours 8.5 minutes

Second, the EP, for instance, generates its current and future
delay estimates by plugging in the Official Airline Guide (OAG)
flight data into the "Airport Machine," an airspace and an airfield

simulation computer model.’ By using the OAG, the computer models
do not account for the many cancelled flights.

These computer models have inherent limitations, according to
Transportation Computer Specialist Amedeo Odoni. For example, the
Airport Machine, "cannot react dynamically to operating conditions
as an Air Traffic Control Tower would in practice." Or if a major
congestion problem developed on a taxiway system, the model would
"continue sending aircraft to that location since the aircraft
paths are fixed, instead of routing them around the bottleneck to
relieve congestion."® Thus the program fails to include the common
sense solutions that sensible managers put into effect. .

In fact, cumulative records of actual delay by year have been
maintained by certain employees of the FAA. These show a different
record of delay predicted from computer program model. Rates of
delay for STIA from 1990 and 1991 are shown on Attachment C, "Delay
Rates at STIA." As that document indicates, delays at STIA are
virtually nonexistent. Total hours of delay at STIA over the two
years in question only to average about 3815 per year, well below
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the threshold for congestion at airports identified by the FAA.
Indeed, an even more important statistic, the number of flights
delayed over 15 minutes, shows ony about one percent (1%)) of
flights in this category. Of course this is total delay, only part
of which could be cured by an additional runway capacity.

We conclude that actual delays at STIA are few and serve no

basis for additional major public expenditures, especially of $450
million.

6. HOW MUCH DELAY IS EXPECTED IN THE FUTURE?

To estimate delay hours in the year 2000, each document uses
baseline figures for Million Annual Passengers and operations

expected. These figures are approximately the same as shown in
Table 1-2.

Table 1-2
Passengers and Operations Expected in 2000

Document P Operations Annual Delay/Hrs. Delay/Aircraft

FEIS 25 411,000 61,600 9 minutes
AUS 26 377,000 31,000 5 minutes
EP * 390,000 168,000 16 minutes

* The Enhancement Plan does not include any Passenger
- statistics, current nor forecasted.

The comparable baseline figures given above are used in the
reports to predict hours of delay for the year 2000. These are
vastly varied as shown .

Remember that much of this delay is weather related (as much
as 50%). See Attachment A, Primary Cause of Delay of 15 Minutes or
More." Thus when considering delays, remember that at time of
certain weather conditions, no amount of new runway will prevent
delays. Thus a certain amount of delay is inevitable.

As might be expected, the "data" for expected delay shows the
same extreme variation as does data concerning current delay.

7. HOW MUCH DELAY I8 TOO MUCH?

To the FAA, any delay under 15 minutes per operation is not
significant. The FAA uses 20,000 hours of annual delay as a
threshold to indicate congestion, and according to the Aviation
System Capacity Plan, STIA falls into this category. But at STIA,
even if there were 29,000 hours of delay in 1990, they were spread
over 355,000 operations and 16,000,000 passengers or 4.9 minutes of
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delay per operation. On the average, each individual passenger was
delayed .11 minutes or 6.5 seconds.

In addition, there is no weighting of delay based upon length
of trip. Obviously a delay of five minutes on a short trip (45
minutes) is more significant than on a longer trip of 2 1/2 hours
(Los Angeles) or 14 hours (Tokyo).

Consider what a 7 minute delay means to a airplane passenger.
If a passenger takes a non-stop flight from Boston, Massachusetts
to Seattle, Washington, it will take five hours on the plane.
Travel time would actually total about seven hours, (assuming
passengers arrive one hour prior to departure as suggested by
airlines and take one hour to wait for baggage and drive to a final
destination). If these passengers faced a seven minute delay at
STIA, they would travel for a total of 427 minutes rather than 420,
or a 1.6% increase in travel time.

It is also useful to compare the "congestion" that occurs when
planes are late on an average of 7 minutes, with other delays that

occur in our society. Perhaps the best known "congestion" is
freeway driving.

Suppose a traveler drives from downtown Seattle to Sea-Tac
airport, about 12.5 miles. Driving at 55 MPH, the posted speed,
without congestion, the trip should take about 16 minutes. But,
according to Metro staff, the average speed on I-5 during rush
hours is now down to 26 MPH. Assuming this rate, driving to STIA
from downtown Seattle at .4 miles/minute, it would take 31 minutes,
almost a 50% increase in travel time. This delay of 15 minutes to
get to the airport from downtown is twice the delay experienced in
aircraft operations. This delay doubles what should be a 16-minute

trip, while as noted above, the aircraft delay would add only a
fraction of time to an airline trip.

We are all familiar with other delays of 5-10 minutes in our
society. It may be waiting to cash a check at a bank or a busy
lunch hour, or checking out a movie at a video rental; or waiting
for a bridge opening at the Fremont, University, Ballard or
Montlake Bridge. We all have our personal examples. But do any of
us really think this is a "big deal"? Remember that the event we
are waiting for in each of these examples takes less time than the
waiting (cashing a check, crossing the bridge, checking out the

movie). How important can the seven minute delay at the airport
be?

But remember that the airport and its overflights creates its
own delay for the populace affected. Each time a plane goes over
and creates a land noise, it disrupts human activity. For levels
over 65 dba, the overflight interferes with speech. If areas
receive 400 overflights which interrupt speech, disturb activity or
the like for even as little as 10 seconds, that is 66 minutes of
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delay per day per individual. It is easy to see that these very
real delays quickly outstr8ip any delays experienced by airport
passengers.

More seriously, the overflight interferes with education and
creates delay the transmittal of information. There are well known
effect of "jet-delay education" in which the educational process is
interrupted by jet aircraft noise. CITATIONS

On any given day there is the potential for 200 or more overflights
during the school day. Unlike the travelers who are rarely
inconvenienced in flight operations at STIA, students and teachers
must contend with the "delays" each school day.

8. IS DELAY A SERIOUS PROBLEM WITH AIRPORTS/AIRLINES?

A recent report was published in the 1991 Fall issue of the
Transportation Journal, "Identifying Service Gaps in the Commercial
Air Travel: The First step Toward Quality Improvement." The
article presents results from a survey asking airline managers,
passengers, and federal transportation officials to define "quality

air transportation" by ranking travel attributes that they deemed
important.

The survey concluded that passengers define quality air travel
differently than airline managers and airport executives. For
example, passengers identified attributes such as: on-board
comfort, being kept informed regarding delays, and being cared for
when travel was disrupted as more important than did executives.
For passengers, having enough leg room during a flight was of more
importance than leaving a gate on time.

When it came to evaluating delays, the nearly 500 passengers
had different opinions than airline management:

Significantly, delays themselves were not much of an
issue; rather passengers apparently feel as though they
aren’t being told what is happening in a delay situation
and it is this lack of knowledge that they don’t like.

(Emphasis supplied).’

In short, all of the concern about delays is not really
related to passengers. Indeed, RCAA research has not found reports
that attempt to quantify, in any terms, the cost of delay to
passengers. This is no doubt the case because the delays involved
are insignificant and incapable of quantification.



Indeed, the only quantification is for costs to the airlines.
The delay costs are based on the average operating cost of an
aircraft at about $1400/hour. We doubt even whether for small
increments (line 5-10 minutes) there is really additional cost to

the airlines for such delay.

All of this raises the question of who is really benefitting

from the reduction of delays - the traveling public, for whom
delays are "not much of an issue" or the airlines trying to
maximize profits. It also raises question of large public
subsidies to benefit the airlines.

Lk Airport System Capacities: Strategqgic Choices, 1990,
Transportation Research Board, National Research Council, p.1l4.

. Airport System Capacit Strategic Choices 1990
Transportation Research Board of National Research Council,
p-14.

3. National Airspace Performance System, NPRS, ATOMS, Federal
Aviation Administration, 1989, Chapter 3, Order 6040.15B, p.61,

4. National Plan of Integrated Airport Systems, (NPIAS), 1990-
1999, Federal Aviation Administration.

5. National Flow Control-define
6. NPIAS, p.25.

7. EP, p.2.

8. Transportation Modeling Needs: Airports and Airspace,
Odoni, Amedeo R, 1991, p.34.

9. "Identifying Service Gaps In Commercial Air Travel: The
First Step Toward Quality Improvement," Gourdin, K. and
Kloppenborg, T., 1991 Fall Transportation Journal, 28.




Recent Completed or Proposed Runways & Construction Costs

Airport/State Cost
(in millions)
1. Sea-Tac, WA $450-$500
2. Dallas/Fort Worth, TX $475
3. Denver International, CO $380
4. Louisville, KY $350
5. Orlando, FL $168
6. Nashville, TN $114
7. Vancouver, B.C. $100
8. Cincinnati, OH $70
9. Houston, TX $60
10. Kansas City, MO $50

# of Runways

1 Dependent
2 Independent
1 Dependent
5 Independent
2 Independent
1 Independent
2 Independent
1 Independent
1 Independent
1 Independent
1 Independent

Year
Completed

1998

1996

1986

1993

1992

1990

1989/90

1996

1990

1987

1990

Total cost to pay off a $500 million debt over 20 years
including interest and other carrying charges is 2.35

times the debt, or $1.175 billion.

ATTACHMENT A
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Chapter 1 -10 1991 - 92 Aviation System Capacity Plan

FY 1989

Terminal Volume (29.0%)

Weather (57.0%)

Center Volume (8.0%)

Closed Runways/Taxiways (3.0%)
NAS Equipment Interruptions (2.0%)
Other (1.0%)

FY 1990

Terminal Volume (36.0%)

Weather (53.0%)

Center Volume (2.0%)

Closed Runways/Taxiways (4.0%)
NAS Equipment Interruptions (2.0%)
Other (3.0%)

Figure 1-5. Primary Cause of Delay of 15 Minutes or
More in FY89 and FY90
Source: Air Traffic Operations Management System (AToms) Data

ATTACHMENT B




DELAY STATISTICS
SEA-TAC 1990-1991!

1990 1991

1. Annual Operations Delayed
Total O?erations 21,404 16,987
Delayed“*
Total Annual Operations 355,007 338,607
% Of Total Operations 6% 5%

2. Annual Delay Time
Total Hours Of Delay’ 4451 3179
Total Annual Operations 355,007 338,607

Delay In Seconds
Per Operation

45 seconds

34 seconds

Total Annual Passengers 16.2 M 16.3 M
Average Delay Per 1.0 second .7 second
Passenger
3. Delays More than 15 Minutes
Total Operations Delayed 5053 3414
15 Minutes Or More*
Total Annual Operations 355,007 338,607
% Of Total Operations 1.4% 1.0%

* DELAY: Delay that has occurred for any length of time.

!Source: Personnal Communication with Jim Frala,
FAA, Air Traffic Proceedures, January 15, 1993.

ATTACHMENT C
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SECTION I

DISCUSSION OF AIRSPACE AND
RUNWAY CAPACITY ISSUES AND ALTERNATIVES

Presented by

Gerald Bogan
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Gerry H. Bogan, president of G. Bogan & Associates, Inc.,
specializes in airport planning and air traffic control.
Mr. Bogan is an internationally recognized expert on
aviation matters bringing 38 years of experience in the
field of air traffic control to bear upon a project.

During his career with the FAA, Bogan's responsibilities
included planing and budgeting the national airspace
system for the Western Region; managing the enroute air
traffic control facility for Southern California; and
developing the noise abatement section for the Western
Region.

In recent years Bogan has been involved in numerous
aviation projects including:

* Feasibility study for a new airport in China

» Air traffic control needs at Jeddah Airport, Saudi
Arabia

* Improvement of air traffic control aids, Republic of
Indonesia

* Impact of hypersonic aircraft on air traffic control
system, NASA

« Study of capacity limits of air carrier airports and
airspace review for possible sites for new air
carrier airport, California Department of
Transportation

* Advice on expansion and noise matters, Suburban O'Hare
Commission

« Part 150 Noise Compatibility Study, City of Tempe,
Arizona

Mr. Bogan's aviation consulting firm is based in La
Quinta, California.
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SEATTLE TACOMA INTERNATIONAL AIRPORT
THIRD RUNWAY PROJECT
AIR CAPACITY

I INTRODUCTION

Seattle Tacoma International airport (Sea-Tac) is the major
air carrier airport in the state of Washington. Most communities

in the state are reached via connecting flights through Sea-Tac.

Currently air service at Sea-Tac is limited to two parallel
dependent runways oriented north and south. The centerline of

the runways are separated by 800 feet. Paraphrasing the Federal
Aviation Administration (FAA) definition of dependent runways,
they are runways separated by less than 4,300 feet and therefore,
unable to accommodate instrument arrival and departure operations
without considering the arrival and departure activities of

the adjacent runway. Aircraft utilizing flight paths associated
with dependent runways must be integrated which results in less

hourly capacity than similar runways that are farther apart.

Weather conditions also impact the hourly capacity of a runway.
When weather conditions are clear and visibility unrestricted,
arriving and departing aircraft can utilize a separation,'visual
separation", which is less than that required during restricted
weather conditions. In general terms, during visual weather,
inflight separation is reduced to see and be seen and one runway
activity at a time. As weather deteriorates, pilots are unable
to operate at the minimum separation criteria for visual
operations. Air traffic controllers must provide increased
separation between aircraft in poor weather. This results in
fewer hourly operations and a reduced airport capacity.
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If such weather exists during peak demand periods the end result
is delay to arriving and departing aircraft. When delays become
unacceptable, operational and/or airport configuration changes
must be made. Weather and its impact on the proposed third runway
at Sea-Tac will be discussed in more detail ‘in section III of
this report.

II OPERATIONAL BENEFITS/LIMITATIONS OF THIRD RUNWAY

The proposed third runway at Sea-Tac is to be constructed west

of the existing parallel runways. It is planned to be 7,000

feet in length and located 2,500 feet west and parallel to runway
16L/34R (the eastern most runway). In order to attain the optimum
criteria for such a runway configuration special radar equipment

must be installed and special FAA operational procedures
implemented.

Basic separation between arriving aircraft during instrument
flight is three miles or approximately 36 arrivals per hour.

This in-trail separation can be reduced to two and one half

miles with the use of special radar and corresponding air traffic
control procedures. When parallel runways are between 2,500

feet and 4,299 feet from each other, aircraft must also be
horizontally separated by a minimum of two miles staggered
separation. Again, with the use of special radar equipment and
procedures the staggered separation could be reduced to one

and one half miles. The diagonal separation requirement places
speed and in-trail restrictions on aircraft which reduce the
arrival rate and operational flexibility of dependent parallel
approaches. This limits the capacity increase normally associated

with two arrival streams. Therefore; a third runway at Sea-Tac,
if dependent, will not provide a full runway hourly capacity

increase as could be expected from an independent runway. At

Sea-Tac air traffic controllers will be required to separate
2
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successive arrivals for the same runway, insure staggered
separation between adjacent runways, and then also provide
spacing intervals between arrivals to allow for departures.

It quickly becomes obvious that runways constructed less than
4,300 feet apart (dependent), do not provide the hourly capacity
of independent runways. To maximize the hourly runway capacity,
Sea-Tac will require additional equipment and implementation
of procedures designed for dependent runway operations. The
Sea-Tac runway configuration planned, i.e., all runways
dependent, will not handle the number of operations forecast

in future years.

The use of special equipment and procedures are not the only
considerations when determining true runway capaciﬁy. An
airport's actual runway capacity is dependent on weather, runway
length and interaction with other runways, taxiway to runway
intersecting points, separation between runways at the holding
locations, fleet mix, electronic landing aids, in addition to

pilot/controller skills.

At Sea-Tac, pilot and controller skills are not in question.
Therefore to understand the potential runway capacity of the

proposed third runway the other influencing conditions must
be analyzed.

The year 2000 forecast fleet mix in the "Airfield Capacity Review
Working Group Study'", concludes that 95.1 % of the fleet will

be able to use the planned runway for landings and 72.5 % for
takeoff. The high percentage of forecast fleet mix that will

be able to use the runway is misleading. True, the runway will
accommodate the aircraft size that justify the high percentages
identified in the study. However, to determine total airport

capacity, one must consider the real operational use of the
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new runway during peak hour periods. It is simple to land

or depart a single aircraft without consideration of other air
operations. However, air traffic control consists of many
simultaneous actions. The total airport configuration must be
considered when allocating fleet mix to runway usage in an

attempt to determine hourly capacity of an airport.

Landing aircraft must clear the runway before the next aircraft
can land or depart. If the current runway 16R/34L is being

used for arrivals or departures, aircraft that land on the new
runway will have to hold between runways until the other traffic
is clear. During rush periods there would soon be no holding
area between the runways and either the new runway or the center
runway will lose its desired hourly capacity.

A ground taxi problem will exist when runway 16R is used for
departures. There is not enough room between the runways to
hold aircraft awaiting departure. Therefore aircraft would have
to hold either in the gate area or on the ramp/taxiway east

of the runway complex. This type of problem will complicate
and congest the use of all the runways during rush periods.

Maximum runway usage can not be attained under these conditions.

Practical air traffic control logic would conclude that during
peak hour periods the new runway would be best used by limiting
it to the smaller aircraft. They are easier to hold between
'runways and can quickly cross adjacent runways between other
operations. While this fleet segregation can help to attain
maximum runway usage, it does depend on the availability of
such type aircraft during the peak periods, and the ability

to efficiently assign them to that runway. Forecasts indicate

a significant reduction in the smaller commuter type aircraft.
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This will compound the problem of trying to segregate runway
usage by aircraft size. Any time "special'" actions are required
air traffic control becomes more complex resulting in reduced

operations, thus, less hourly capacity than expected.

Sea-Tac currently experiences delays caused by the lack of
holding area between the two runways. Adding another runway

without sufficient holding area will compound the delay problem.

The following is an example of the height and length of the

larger aircraft that could use the proposed runway.

Boeing 737-200, 300, 400. height 36' 6" length 119' 6"
Boeing 767 height 52' 9" length 180' 3"
Airbus 300, 310, 320. height 55' 6" length 175' 6"

During poor weather conditions all holding between runways will
probably be prohibited. FAA has very strict criteria regarding
holding areas that can interrupt navigational aids. Electronic
navigational aids can easily become unusable if the electronic

signal is subjected to reflection interference.

As stated above, it is highly unlikely that aircraft of this
size could hold between the runways. Additionally, a metal
surface the size of the above aircraft would certainly cause
interference with electronic landing aids. An aircraft holding
between runways as close as those at Sea-Tac can easily cause
such signal interference. This further degrades the use of the

proposed runway.

The Flight Plan Study Forecast for the year 2000 is 411,000
operations, with an average day peak month of 1243 operations.
The fleet mix for that daily average is:



G. BOGAN & ASSOCIATES, INC.

54-368 Inverness / P.O. Box 1397 / La Quinta, California 92253 / Telephone: 619-771-8400 / FAX: 619-771-1901

Aircraft class Arr. percent dept. percent total percent

Heavy 104 17% 105 17% 209 17%
narrow body 279 45% 279 45% 558 45%
commuter 192 31% 192 31% 384 31%
small prop. 46 3% 46 3% 92

total 621 100% 622 100% 1243 100%

The Airfield Capacity Study runway utilization plan allocates
the percentage of arrival and departure traffic by runway and

hour as follows:

DAILY PERCENT OF ARRIVALS/DEPARTURES BY RUNWAY

VFR (visual) weather conditions south flow

Runway Arrivals Departures
New runway (16W) 40 3 0 %
Runway 16R 50-55 % 10-15 %
Runway 16L 5-10 % 85-90 %

IFR weather conditions south flow

16W 40 3 0 3
16R 0 95 g
16L 60 % 5 3

VFR (visual) weather conditions north flow

34w 40 % 0 3

34L 50-55 % 10-15 %

34R 5-10 % 85-90 %
6
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IFR weather conditions north flow

Runway Arrivals Departures
34w - 40 % 0 %
341L 0 3 95 %
34R 60 % 5 %

North flow has the same runway use by percentage, fleet mix,
and daily/hourly operations as south flow for both VFR and IFR
operations. North flow will have the same airside and landside
problems that are encountered in the south flow scenarios.
Therefore, for brevity this report will be primarily directed

to south flow analysis.

DAILY ARRIVALS/DEPARTURES BY RUNWAY AND AIRCRAFT TYPE

VFR (visual) weather conditions south flow

Runway Used Aircraft Operations
Arrivals Departures

16W (heavy jet) 41 0
(jet) 111 0
(commuter) 76 0
(prop) 18 0

16R (heavy jet) 52- 57 10-115
(jet) 139-153 27-441
(commuter) 96-105 19-228
(prop) 23-25 4-7

7
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is an hour at or near the airport capacity, 58 operations per
hour. The second sample hour is the peak hour reported in the
subject forecast.

VFR (visual) weather conditions south flow (58 operations/hr)

air carrier

l hvy jet jet commercial prop total
l 16W arr. 3 4 1 9
. dep. 0 0 0 0 0
16R arr. 1 4 5 1 11
' dep. 1 0 3
' 16L arr. 0 1 0 2
dep. 5 14 10 2 31
l IFR weather conditions south flow (58 operations/hr)
. 16W arr. 3 5 10
I dep. 0 0 0 0
16R arr. 0 0 0 0
l dep. 5 15 10 2 32
' 16L arr. 2 4 6 13
dep. 1 1 0 3
l VFR (visual) weather conditions south flow (95 operations/hr)
' 16W arr. 5 10 7 23
dep. 0 0 0 0 0
9
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air carrier

hvy jet jet commercial prop total
16R arr. 6 12 8 1 27
dep. 1 2 1 0
16L arr. 1 2 2 0 5
dep. 9 17 9 1 36

IFR weather conditions south flow (95 operations/hr)

air carrier

hvy jet jet commercial prop total
16W arr. 5 10 7 1 23
dep. 0 0 0 0 0
16R arr. 0 0 0 0
dep. 9 18 10 1 38
16L arr. 7 15 10 1 33
dep. 1 1 1 0 3

The above tables identify the anticipated fleet mix, daily
percent of arrivals and departures by runway, daily arrival
and departure fleet mix by runway, and two sample hours of
distribution of that data in both VFR and IFR conditions.

The 58 operations per hour breakdown was analyzed using
prescribed arrival and departure separation standards.

However, the current two runway configuration with improved
electronic systems such as LDA, MLS, and state-of-the-art radar,

will also satisfy the forecast demand.

10
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The 95 operations per hour breakdown was analyzed in the same
manner as the 58 operations per hour. At peak hours and IFR
weather cond<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>