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Implementation of an LDA/DME Approach to Runway 16R in Lieu of a
Third Runway at Sea-Tac

. I NTRODUCTI ON

The April 1995 Seattl e-Tacoma International Airport Master Plan
Update Draft

Envi ronnmental | npact Statenent, (DEIS, Chapter 11 ), identifies
seven alternatives to

"I nprove the Poor Weather Airfield Capability In A Manner That
Accommodat es

Aircraft Activity Wth An Acceptable Level of Aircraft Delay."

The alternatives are:

a. Use of other nodes of Transportation

b. Use of other Airports or Construction of a New
Ai rport
Activity Demand Managenent
Runway Devel opnent at Sea- Tac
Use of Technol ogy
Bl ended Al ternative (Conbination of other
nodes, use of existing airports, and activity
demand nmanagenent) .
g. Do- Not hi ng/ No- Bui | d

- DO Q0

The DEI'S concludes that the preferable alternative to inprove
"poor weather" airfield capability is to construct an 8500 f oot
runway 2500 feet West of Runway 16L/34R. The DEIS infers that an
LDA Approach to Sea-Tac is not viable due to the frequency of
"poor weather". The Port attributes this conclusion based on the
poor weat her conditions they claimexist 44% of the year.

LDA has and will be referred to many tines in this report
therefore; followng is a definition of the termLDA  The
Localizer Directional Aid (LDA) is an electronic beamused to
guide aircraft to a specific point in space. It works simlar to
the |l ocalizer beam of an Instrunment Landing System (ILS). Unlike
an ILS the LDAis not aligned with a runway. The beamis used as
gui dance through the clouds. After descending clear of the clouds
the pilot then abandons the course gui dance and executes a side-
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step type of nmaneuver to the runway of intended landing. 1In the
case of Sea-Tac the | anding runway woul d be 16R

This report refutes the DEIS anal ysis of "poor weather" and its
I npact on the airports ability to acconmmopdate the aircraft
activity forecast in the year 2020.

This report supports the foll ow ng concl usi ons:

Det ai | ed anal ysis of SEA- TAC weat her (years 1993 and
1994), refutes the Port's claimthat 44%of the
time, weather conditions limt the airport to

single flow operations. Detailed analysis reduces
that period of tine to approximately 17% annual | y.

An LDA/ DVE approach procedure to runway 16R is
feasible, and will reduce the capacity forecast
delay for the year 2020 to an acceptable |evel.

Wth the installation of an LDA runway 16R the year
2020 annual forecast and dally hourly demand
identified in the DEIS can be accommbdated in an
orderly fashion negating the need to construct a
third runway.

1. DETAI LED WEATHER ANALYSI S.

To understand the significance of such detail ed weather, when it
exi sted, and how airfield capacity demands can be infl uenced by
bad weather etc., it is necessary to understand the definitions of
t he weat her conditions at Sea-Tac:

Visual Flight Rule 1 (VFR-1). Ceiling (height of cloud
base above the ground) is at |east 5,000 feet and
visibility at least 5 mles.

Visual Flight Rule 2 (VFR-2). Ceiling is between 2,500
feet and 4,999 feet and visibility is nore than 3 m | es.

Instrunment Flight Rule 1 (IFR-1). Ceiling is above 800
feet and less than 2,499 feet and or the visibility is
| ess than 3 m|es.

I nstrunent Flight Rule 2 (IFR-2), and (IFR-3), and (IFR-
4). Ceilings fromzero to Il ess than 800 feet and
Visibility zero to 2 mles. |IFR-4 is the worst ceiling



and visibility weather condition.

The DEIS states that 10 years of weather was reviewed 1 and
concludes a third runway is required at Sea-Tac. That review of
the weather data resulted in a determnation that 44% of the year
weat her conditions exist that prevent air traffic control from
utilizing dual arrival flows. Delays occur when hourly traffic
demands exceed single arrival flow capacity. The DEI S contends
that the excess operations are del ayed beyond a reasonable tine
and that the costs to the airlines and the traveling public are
not acceptable. The conclusion is that a third runway constructed

at Sea-Tac wll allow dual arrival streans during inclenent
weat her conditions and that the increase in hourly airport
capacity wll reduce the renmaining delays to an acceptable |evel.

To determne if the DEIS weat her anal ysis was correct, two years
of hourly airport weather observations were obtained fromthe
Nati onal Weat her Service (I 993 and 1994). The data is the exact
hourly weat her reported 24 hours per day each day of each nonth
for the two year period. This detailed weather was anal yzed with
the confidence that It depicted exactly what the weat her
conditions were any given hour of any day or nonth during the two
year peri od.

The anal ysi s concl uded that weather conditions requiring single
streamflow at SeaTac is not 44%as clained in the DEIS. |nstead
the 1993 and 1994 "Poor weather' that requires single stream
arrivals after inplenenting an LDA procedure is approximately 17%
That is a significant difference fromthe DElI'S concl usions,
especially when airport efficiency is at |ssue.

At Sea-Tac during VFR- 2 and all |IFR weather conditions, the DEIS
clainms arriving aircraft are limted to a single stream This is
the result of only one runway being equipped with an ILS and the
capacity constraints that result fromsuch an arriva
configuration. The DEIS states that during VFR-1 conditions the
maxi mum hourly arrival acceptance rate is 60. VFR 2 is 48, IFR-1
36, and IFR-2, 3, and 4 Is 24. |In the DEIS weat her anal ysis, no
consideration is given to what tine of day poor weather conditions
exist. The DEIS 44% VFR-2 and IFR-1, 2, 3. 4 weather is spread
evenly throughout the day which supports the clains of excessive
del ay and subsequent cost to the airlines and flying public.

Logi ¢ woul d say that sone of that poor weather had to occur during
of f - peak hours and therefore, did not cause delays due to a single
flow arrival stream |If the proportion of the 'poor weather' is



hi gher during off peak hours, the delays due to a single flow
arrival stream are |ess.

To properly analyze the actual weather conditions rather than
assum ng overages during critical delay calculations, hourly
observations had to be examned. Only then could a proper weather
| npact on del ay be devel oped.

The first analysis was of VFR-1 and VFR-2 weat her conditions
validating the actual hours these conditions existed. The sane
anal ysis was conducted for the hourly IFRL. 2, 3, 4 weather
reports. After determning the actual weather conditions that

exi sted, an analysis was perforned to determne It any VFR-2 or

| FR-1 weat her conditions nmet or exceeded the criteria established
by the Federal Aviation Adm nistration (FAA) when they approved
LDA approach procedures at other air carrier airports. Spread
sheets were devel oped to depict hourly weat her conditions for VFR-
1, IFRI1 and VFR-2 that neet and do not noot FAA LDA weat her
criteria for the years of 1993 and 1994. 2

After analyzing the hourly VFR- 2 and IFR-1 weather, |t becane
obvi ous there was a significant nunmber of hours that net or
exceeded the FAA' s weather criteria that has been used in
establ i shing LDA approaches. The In depth hourly analysis
confirmed the percent of weather conditions that currently
restrict dual flow operations at SeaTac is over-stated in the
DEIS. To present a true picture of Sea-Tac weat her, and
denmonstrate how dual flow hours within the existing 2 runway
configuration can be increased, the VFR 2 and | FR-1 weat her
reports for each hour were sorted and identified into two new
categories, IFR 1 good (IFR-1 G and IFR-1 bad (I FR-1B).

They are defined as:

| FR-1G VFR-2 and IFR-1 weat her where the ceiling
Is between 2,200 feet and 4,999 feet and visibility
6 mles or nore. This weather exceeds FAA LDA

weat her criteria approved for SFO and STL airports.

| FR-1B. The remai ning VFR-2 and | FR-1 weat her where
ceilings are less than 2,199 feet and or visibility
less than 6 mles down to and including IFR-2, 3, and
4 weat her conditions. These weather conditions

were determ ned not suitable for LDA approaches at
Sea- Tac even though FAA has approved | ower ceiling
and visibility requirements at STL than has been



defined for IFR-1 Gin this study. An interesting
side note, due to the apparent acceptance of LDA
approaches, FAA is considering reducing ceiling and
visibility criteria for LDA approaches. The new
weat her criteria, if approved, would increase the
nunber of hours that dual streamarrival flows
coul d be conducted at Sea- Tac beyond what is
identified in this report, resulting in even |ess
del ay.

IFR-1 G weather (IFR-1 and VFR-2 that neets FAA LDA weat her
criteria) was conbined with the VFR-L weat her conditions when

anal yzi ng dual stream potential. Qur hourly analysis confirned
that VFR-1 weat her conditions exist approximtely 66% of the year.
VFR-2, and IFR-1, 2, 3, and 4 account for the renmaining 34 % of the
annual weather at Sea-Tac. |FR-1G accounts for approximately 17 %
of the 'poor weather"” conditions, wth |IFR-1B, (which does not

neet the FAA LDA weather criteria) the remaining 17%

I11. FEASIBILITY OF AN LDA APPROACH PROCEDURE AT SEA-
TAC.

The main thrust of this study is to determne if an LDA approach
to runway 16R will allow dual streamarrivals during sone of the
44% of poor weather conditions clainmed by the DEIS. |f LDA
approaches can be conducted a sufficient nunber of hours per day,
and reduce delays to an acceptable |evel, construction of a third
runway i s not necessary. To determ ne the actual nunber of hours
t hat LDA approaches could be conducted, this study conpared |FR-1
G and IFR-1 B weather criteria to the hourly forecast denand
identified in the DEIS. 3

VFR-1 weat her exceeds FAA weat her requirenments for establishing an
LDA approach procedure. Hourly VFR-2 and IFR-1 conditions of the
1993 and 1994 weat her data was anal yzed and separated into | FR-1G
and | FR- 1B, as defined earlier in this report. IFR-1Gcriteria
was devel oped by equaling or exceeding the weather criteria

requi red by the FAA when procedures were approved at San Franci sco
International (SFO and Lanbert Field St. Louis International

(STL) airports. M ninmum weat her requirenments for SFO are 2,100
foot ceiling and 6 mles visibility. STL weather requirenents are
1,200 foot ceiling and 5 mles Visibility. Instead of utilizing
the weather criteria approved for STL, the | FR-1G weather criteria
was designed to exceed the SFO criteria. Therefore the IFR-1G
weat her criteria of a ceiling m ninmumof 2,200 feet and 6 mles



visibility is nore conservative than what has been approved by the
FAA for either SFO or STL.

| FR-1G weat her (by definition neets LDA weather criteria),added to
VFR-1 neets or exceeds LDA weather criteria and accounts for
approxi mately 83% of the year. The renmaining 17% of the year only
a single arrival streamcan be used in the LDA 16R and ILS 16L
scenario. Later in this study the resulting inpact on airport

capacity of the remaining 17%is discussed in detail. Cearly an
LDA approach to 16R plus the planned ILS approach to 16L is a
viable alternative to constructing a third runway at Sea-Tac. It

reduces the 44% of single arrival streamtine clainmed by the DEIS
to 17%

The unanswered question is, without a third runway, can Sea-Tac
accommpdat e the year 2020 forecast utilizing a dual stream LDA
approach 83% of the year.

V.  YEAR 2020 ANNUAL FORECAST AND HOURLY DENMAND.

An hourly analysis of the DEI'S 2020 arrival and departure forecast
was conducted. The arrival and departure peaks do not occur in
the sanme hours. The arrival peak hours significantly exceed the
nunber of departure peak hours, therefore; arrivals were sel ected
for detailed analysis. 4 The 2020 arrival forecast concludes that
38% of the time, the arrival demand is | ess than 24 operations per
hour. The DEIS has identified 1 O mnutes as the 'maxi num
tolerable | evel of total all-weather delay per operation.” It
concludes this maxinumdelay will allow Sea-Tac to maintain an
efficient and profitable air service. The stated goal is to
operate the airport in such a fashion that average del ays do not
exceed 6 to 7 mnutes per operation. The DEIS clains this reduced
del ay goal is desirable and will mnimze airline operating costs
and passenger i nconveni ence.

Usi ng the DEIS acceptabl e delay factor as a guide the 2020 fl eet

m x and forecast volune was exposed to an airport operational
scenari o consisting of the two existing runways and dual arrival
streans using ILS 16L and LDA 16R procedures. The airport arrival
operating capacity data identified in the Draft EISis: VFR-1 with
an hourly arrival maxi numof 60, VFR-2 wth a 48 per hour arrival
maxi mum |FR-1 with a 36 per hour arrival maximum and |IFR- 2, 3,
and 4 with a maxi rum hourly arrival rate of 24.

The 2020 arrival forecast does not exceed the VFR-1 maxi num hourly
acceptance capacity of 60 arrivals during any hour of the forecast



period. Therefore, it is assunmed that during VFR-1 conditions
(66% of the year), additional arrival delays due to weat her
constraints will not occur. Analysis of other weather conditions
such as | FR-1G (weat her conditions that neet LDA requirenents) was
conducted with the sane results as that of VFR-1. That is, during
IFR-1 G dual arrival streans, no additional delays due to airport
arrival rates should be encountered. Further analysis was
conducted to determne the ability of the airfield to accommobdate
future arrival demand during those periods of weather (IFR-1 B,

| FR-2, 3, and 4), when only single streamarrivals can be

conduct ed.

The DEIS indicates that from 1988 to 1993 del ays at Sea- Tac have
been reduced from 48,000 hours to 26,000 hours, a delay reduction
of approximately 46% The DEIS credits the reduction in delays to
several airport inprovenents and inproved air traffic control
efficiency. This reduction in hours of delay was acconpli shed
even with an increase in annual operations. The annual operations
I ncreased from 316,260 in 1988 to 353,052 in 1994. Exanples of
airport inprovenents cited in the DEIS include: relocation of |ILS
runway 16R aircraft hold lines, installation of runway centerline
l'ights on runway 16L, inproved air traffic control nonitoring of
traffic flows, inproved |ighting and signage, and a nore
honogeneous fleet m X.

Upon anal yzi ng weat her conditions that have been the cause of
airport delays, nanely reduced arrival capacity during single
stream arrival periods, it is obvious airport delays are
attributed to reduced capacity associated wi th poor weat her.
Therefore the 46% reduction in delays should be in direct
proportion to inproved airport acceptance rates during those
single streamarrival flows. The DEIS states that all the

I nprovenents were directly related to enhancing airport efficiency
and mtigating the reduced arrival capacity associated with single
stream operations. Yet even with the inprovenents that reduced
the del ays, the DEIS does not adjust the hourly arrival acceptance
rates in its current analysis fromthe arrival rates in 1988 prior
to the identified delay reduction of 46%

When the DEIS uses the 1988 arrival rate for IFR- 2+ in the 1996-
2020 analysis it ignores all of the inprovenents al ready nmade pl us
any future inprovenents that may be inplenented during the next 25
years.

The Sea-Tac single stream acceptance rate in 1988 was 24 arrivals



per hour. As previously stated since the airport inprovenents,
the reduction in delays equal 46% Therefore; it is reasonable to
assune the single streamarrival rate increased proportionately.
24 operations increased by 46% (24 ops. X 46% = 35 ops.) which is
a substantial increase in hourly acceptance rates. One can
reasonably assune that the airfield will continue to operate in an
ever increasing efficient manner. Accordingly, runway acceptance
rates shoul d increase. FAA Advisory Crcular 150/ 5060, Airport
Capacity and Delay, identifies what hourly operations should be
expected for different runway configurations. The nunbers bel ow,
identified as runway capacity arrival expectations, parallel the
hourly runway arrival figures found in the FAA Advisory Crcular.
The figures on the right (DEI'S Runway Capacity: Arrival
Expectations) represent hourly arrival rates used in the DEI'S
study encountered prior to all the airport operati onal

| nprovenents cited since 1988. Those inprovenents are the basis
for the 46% reduction in delays. Ooviously, the inprovenents
fostered increased hourly acceptance rates during bad weat her.

Wt hout increased acceptance rates, delay reductions of 46% coul d
not have been attai ned.

Condi ti ons: Runway Capacity: DEI S Runway Capacity:
Good Weat her Arrival Expectations Arrival Expectations
VFR- 1 65 + 60
Poor Weat her
VFR- 2 52-55 48
| FR- 1 48- 50 36
| FR-2, 3, and 4 36- 38 24

Anal ysis of dual stream capacity (LDA 16R and ILS 16L) concl udes
del ays can be kept to an acceptable level. Although 46% equal s an
arrival rate of 35 per hour, this analysis is based on a single
stream capacity of 36 arrivals per hour which is within the

cal cul ati ons of runway acceptance rates cited in the FAA Advisory
Crcular. 1In keeping with the inproving airport operating
efficiency described in the DEIS, a conservative 36 arrival rate
shoul d easily be attained by the year 2020. Wen conparing the
airport arrival rate of 36 to the DEIS 2020 Hourly Arri val

Di stribution data, those hours that did not exceed the arrival
capacity of 36 ( per the DEIS) were considered to not cause
addi ti onal del ays and dropped from further review.

The DEI'S 2020 Hourly Arrival D stribution chart identifies 8 hours
per day that forecast demand exceeds an arrival capacity of 36 per
hour. Those 8 hours were analyzed using the detailed 24 hour



weat her data for Decenber 1993 and February 1994. 5 The purpose
of this study is to prove that with proper instrunmentation (LDA
16R and ILS 16L), Sea-Tac can operate in an efficient manner

W t hout having to construct a third runway. To assure credibility
of conclusions forned as a result of this study, Decenber 1993 and
February 1994, were selected for weather conputations. Decenber
and February recorded the | owest percentage dual stream weat her
condition during the two years of detail ed weather anal yzed.
Following is a description of the analysis process used in the
forecast demand and detail ed weat her breakdown that was anal yzed.

Det ai | ed weat her, Decenber 1993:

9:00 AM Arrival demand is forecast to be 38 operations for
the 9:00 AM hour. For seven days th3 9:00 AM hourly arriva
rate is 36 per hour during the weather conditions that
require a single stream scenario. 2 operations exceed the
arrival capacity for those 7 days; or 14 operations (7 x 2),
have experienced additional delays at that hour during the
nmont h of Decenber, 1993. Using this calculation nethod the
excess hours of demand in Decenber 1993, are |isted bel ow

9:00 AM 14 operations exceed the nonthly arrival rate for
t hat hour.

10: 00 AM 104 operations exceed the nonthly arrival rate for
t hat hour.

11: 00 AM 42 operations exceed the nonthly arrival rate for
t hat hour.

1:00 PM 6 operations exceed the nonthly arrival rate for
t hat hour.

3:00 PM 6 operations exceed the nonthly arrival rate for
t hat hour.

6: 00 PM 50 operations exceed the nonthly arrival rate for
t hat hour.

7:00 PM 36 operations exceed the nonthly arrival rate for
t hat hour.

8:00 PM 18 operations exceed the nonthly arrival rate fore



t hat hour.

A total of 276 operations during that nonth exceed the 36 hourly
runway operation single flow capability.

Det ai | ed weat her, February 1994:

Usi ng the sane net hodol ogy as described for the Decenber analysis,
the hours of excess demand for February 1994, are |listed bel ow

9: 00 AM 26 operations exceed the nonthly arrival rate for
t hat hour.

10: 00 AM 88 operations exceed the nonthly arrival rate for
that hour. 9

11: 00 AM 90 operations exceed the nonthly arrival rate for
t hat hour.

1:00 PM 5 operations exceed the nonthly arrival rate for
t hat hour.

3:00 PM 10 operations exceed the nonthly arrival rate for
t hat hour.

6: 00 PM 60 operations exceed the nonthly arrival rate for
t hat hour.

7:00 PM 32 operations exceed the nonthly arrival rate for
t hat hour.

8:00 PM 12 operations exceed the nonthly arrival rate for
t hat hour.

A total of 323 operations during that nonth exceed the 36 hourly
runway operation
single flow capability.

In the year 2020 the DEIS forecasts annual operations to be

441, 600, an average of 36,800 operations per nonth, or an average
of 18,400 arrivals. O the 18,400 arrival operations forecast per
nont h, 276 operations or approximtely 1.5% of the total Decenber
arrival demand coul d encounter sone additional delay due to a
single streamarrival flow For the February arrival demand, the
percent of delay due to a single streamarrival flowis

approxi mately 1.80/ 0. Wen considering the possible inaccuracies
acceptable in long range forecasting, this delay of |ess than 2%



Is negligible. This |low estimte of delay is because the DEI S
cl ai ns 44% weat her where single streamis required, versus the 17%
identified in the detail ed analysis conducted in this study.

Additionally, the DEI'S underesti mates the success of the past
airport and airspace inprovenents it identifies as the cause of
the 46% reduction in delays since 1988. Because the DEIS does not
properly credit their contribution to delay reduction the DEI S
underestinates the true hourly acceptance rates at Sea-Tac. Wen
the cited inprovenents are properly considered and single stream
arrival rates adjusted accordingly unwanted del ays rapidly decline-
Unlike the DEIS conclusion this can be acconplished w thout the
addi ti on of another runway. Finally, the 2020 arrival peak hours
have a smaller proportion of the 17%single flow arrival stream
weat her than the off peak hours.

An annual average anal ysis was nade for 1993 using acceptance
rates of 36 operations per hour for the expected case, and 24
operations per hour for the worst case during non LDA weat her.

The annual results also indicate that the acceptance rate is
exceeded | ess than 1% of the year for the "expected case" and | ess
than 2% for the "worst case'. The analysis of 1994 weat her shoul d
produce simlar results. 6

The purpose of this study was to eval uate nethods of satisfying
forecast demand versus the airport acceptance capability. During
the prelimnary analysis it becane obvious that three key issues
drove the focus of this study. The need to anal yze the weather in
greater detail to determ ne specific weather conditions i.e., VFR
| FR, etc., and when that occurs by hour. Predicated on the
outconme of the detail ed weat her anal ysis, could dual stream
arrivals using LDA 16R and ILS 16L with the existing two runway
configuration be a viable solution to demand forecasts. Lastly,
the third and probably nobst crucial issue was, is the above
mentioned airport configuration conpatible with the forecast
demands and possible delays. As in the DEIS an inportant goal of
this study was to limt delays to an acceptable |evel.

W t hout doubt the extensive analysis of the three key issues and
secondary concerns that surfaced all validated the follow ng
concl usi ons and recommendati ons.

The DEIS clainms to have anal yzed ten years of Sea-Tac hourly

weat her observations. Upon a review of the conclusions and
assunptions it is obvious that the analysis was not in sufficient
detail to identify when and how often weather conditions really



limt the arrival flowto single stream A detailed analysis

I dentifies what hours of the day or night that certain weather
conditions exist. This is especially inportant when the purpose
of the DEISis to determne if the airport can accomodate the
year 2020 forecasts with or without the need for a third runway.

The DEI' S weat her anal ysis was not detail ed enough to give credit
for off peak hours when weather is poor. 7 That oversight
erroneously | eads one to believe demand w il suffer due to "poor
weat her" even though a large portion of inclenent weather occurs
during |l ow or non demand periods. This study refutes the DEI S
concl usi on regardi ng the percentage of 'poor weather' and the
ability to conduct dual stream approaches to accomnmobdate forecast
oper ati ons.

Those peak hours when arrivals exceed 36 per hour significantly
exceed the nunber of hours when departures would not be
accommodat ed w t hout unacceptabl e delays. Arrivals are exposed
the nost delay and are the main thrust of this study.

The detail ed analysis of the 1993 and 1994 Sea- Tac annual weat her
concludes that the ceiling and visibility inpact on single stream
arrivals is only approximtely 17% of the year. Annual weather in
the Seattle area is such that ceiling and visibility conditions
that will support LDA criteria equals or exceeds FAA requirenents
approxi mately 83% of the year. This neans that dual stream
arrival flows can be utilized to satisfy nearly all the airports
forecast hourly demand. This includes the |ong range forecast
period of 2020 and the 441, 600 annual operations and approxi mately
38.2 mllion passengers.

The DEI'S annual hourly demand forecast was anal yzed wth speci al
enphasis on the follow ng issues.

a. Actual detailed hourly weather observations
b. The Port's runway use plan, and fleet mx, cited in
the DEI' S

C. Dual flow capabilities of an LDA 16R and an |LS 16L
arrival plan

d. The inmpact of single flow when dual streans can not
be used

e. Keepi ng the airport runway |ayout at two runways
only

The sum of the analysis of these issues concludes, constructing a
new third runway i s unnecessary to reasonably acconmopdate current



and future (year 2020) operations. The recent airport and air
traffic control inprovenents have resulted in an significant
reduction in delays and subsequent costs to the airlines and
flying public. There is no reason to think that this efficiency
wi Il not continue and even increase over the years. |If all these
gai ns have been acconplished with the current airport
configuration, then increasing dual flow operational periods by
use of an LDA approach shoul d accommbdate the DEIS forecast for

t he year 2020.

Wth weat her conditions that equal or exceed LDA criteria (83% of
the year) all that is required is to get the aircraft bel ow the
clouds in an efficient and orderly manner. This can be done.
When aircraft are bel ow the clouds the airport can reasonably
accommodat e the volume, including the ong range forecasts, with
the current two runway configuration.

V.  CONCLUSI ON

Detail ed analysis indicates that a third runway i s unnecessary,
and that the DEIS conclusions are based on faulty assunpti ons.

The Port has not exhausted all alternatives including LDA approach
procedures in an effort to resolve future capacity problens

w t hout constructing a third runway. Equipping the airport inits
present configuration with LDA capability to an existing runway
can reasonably accommopdate the activity forecast for the year

2020. LDA approach procedures have inplenmented at San Franci sco
and St. Louis and soon will be at Charlottesville. It proves that
I npl enenti ng LDA procedures can be acconplished qui cker and
cheaper than building an additional runway.
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FAA approved LDA Procedures - SFO and STL International Airports.
FAA Advisory Circular - Airport Design.s

FAA Advisory Circular - Airport Capacity and Del ay.

FAA Handbook - Airspace Procedures.

FAA Handbook - National Airspace System Pl an.

FAA Handbook - Aviation Capacity Enhancenent Pl an.



FAA APO 80 - Term nal Area Forecasts.

United States Standards for Term nal Procedures (TERPS).

1 pg. 54-58 Expert Arbitration Panel Transcript dated 5/4/95.

2 Exhibit - a,b,c,d, weather conditions 1993 and 1994.

3 Exhibit - hourly arrival distribution average day year 2020.

4 Exhibit - hourly arrival and departure distribution average day,
year 2020.

5 Exhibit - a,b. non- LDA weather conditions by hour of day Dec.
1993, Feb. 1994.

6 Exhibit - expected case, worst case, annual ops anal ysis 1993.

7 Exhibit - non-LDA weat her conditions by hour of day Jan. to Dec.
1993
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