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I. AIrport Layout and Potential Improvements 

A list of potential improvements to Seattle-Tacoma International Airport (SEA) was 
developed for the following groups: 

• Airfield Improvements. 

• Facility and Equipment Improvements. 

• Operational Improvements. 

• User Improvements. 

Exhibit I, the current SEA airport layout, depicts the runways, the runway exits, taxiways, 
and gate areas at the airport. 

Exhibit 2 presents a preliminary list of potential improvements for SEA. 
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EXHIBIT 1 
SEATTLE-TACOMA AIRPORT LAYOlIT 

SEATTlE.TACOMA INTLlSEA)
Al·582 (fAA) SEATTLf. WASHINQrQN 
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ExHiBIT 2 
POTENTIAL IMPROVEMENTS' 

Airfield Improvements 

I.	 Basecase 2000.
 
High speed exits on Runway 16R134L
 
Southside cargo area.
 
Expanded Concourse A
 
MLS
 
34L as primary arrival runway in north flow
 
16R134L shortened hy 325' off ihe north end
 
16U34R shifted 300' to ihe souih
 

2.	 Class 3 & 4 Runway (16/34X) 1500' from 16U34R. 
3.	 Class 3 & 4 Runway (16/34X) 2500' from 16L134R. 
4.	 Full use Runway (16/34X) 2500' from 16U34R wiih arrivals on 16L & 16X or 34R & 34X. 
S.	 Full use Runway (16/34X) 2500' from 16U34R wiih arrivals on 16R & 16X or 34L & 34X. 
6.	 Full use Runway (l6/34X) 3300' from 16U34R wiih Precision Radar Monitor. 

16R departures cross Runway 16L at1hreshold.
 
6a. Same as experiment 6, bul 16R departures cross 16L using taxiway '1'.
 
7.	 Full use Runway (16/34X) 3300' from 16U34R wiih arrivals on 16R & 16X or 34L & 34X (no PRM). 
8.	 Modified Full Use Runway (l6/34X) 3300' from 16U34R, except NO heavy aircraft on 16X/34X. 

Facility & Equipment Improvements 

9.	 Offset Procedures. 
10.	 Wake Vortex Detection and Avoidance System. 
II.	 CAT I Approaches wiih 3 RVRa. 
12.	 CAT II Approaches. 
13.	 CAT ill Approaches. 
14.	 Slaggered Runways for Reduced Wake Vortex Thresholds Separations". 
IS.	 Converging Runway Display Aid (CRDA) for SimullaDeous Converging Instrument Approaches 

between SEA 16LIX and Boeing Field 13R. 

Qperational Improvements 

16.	 Reduce In-trail Separations in !FR to 2.0 om. 
17.	 Reduce In-trail Separations in !FR to 2.5 om. 
18.	 FMS and GPS Approaches. 

User Improvements 

19.	 All Commercial Flights Capable of Operating at 300' RVR. 
20.	 Demand Management Strategies. 

Improvements will be modeled wiih and wiihout interaction wiih Boeing Field as appropriate. 
" Each 500' slagger reduces required runway separation hy 100' 
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ll. Model Inputs 

The FAA Technical Center conducted a data collection at Seattle-Tacoma International 
Airport (SEA) during the weeks of October 25 and November I. The SEA Airport Traffic 
Control Tower (ATCT) and the Port of Seattle provided the FAA Technical Center with 
information regarding operations at SEA. This data, along with the data from the data 
collection, are presented in detail in this section of the report. This information will be used 
to prepare inputs to the SIMMOD simulation model to evaluate the proposed capacity 
enhance options. 

Exhibit 3 defines the aircraft weight classes to be used in this study 

Exhibit 4 lists the aircraft types observed during the data collection. Aircraft types are 
grouped by class as defined in Exhibit 3. 

Exhibits 5 through 8 show the runway exit usage and the arrival runway occupancy times by 
class observed during data collection. It provides exit utilization data for each aircraft class 
and exit; the proportion of time the exit was used, the arrival runway occupancy time, and 
the number of occurrences. 

In a previous meeting, a comparison of the separations input from report FAA-78-8A and 
field data collection showed general agreement between the two tables (see Data Package 
#2). Therefore it was agreed at the January 1994 meeting to use separations from report 
FAA-78-8A. The 78-8A separations and separations computed from data collection 
presented previously were computed using the same aircraft approach speeds. This assured 
that the comparison of the time between operations was consistent. However, the approach 
speeds used in both computations were different from those agreed to for this study (see 
Exhibit 13 of this Data Package). Exhibit 9 shows the 78-8A VFR separations and the 
separations from field data collection recomputed to reflect the approach speeds agreed to for 
this study. A recomparison of the 78-8A VFR separations and separations computed from 
data collection recomputed with the agreed to speeds will yield the same relative agreement 
between the two tables. Three days of IFR data was supplied by the Port of Seattle for 
examination of the arrival/arrival separations observed at SEA-TAC. This "field data 
collection" yielded results that did not warrant a change from the basic premise of report 78
8A. This report recommends using the ATC rule plus a buffer of 1.65 standard deviations 
of the interarrival time (judged to be 18sec). It is recommended that the IFR separations in 
Exhibit 10, recomputed using this technique, be used for all scenarios where IFR separations 
are applied, Le. VFR2, IFRl, 1FR2, IFR3, IFR4. 

Exhibit 11 describes the SEA weather definitions. 

Exhibits 12 and 13 show the length of common approach paths and arrival aircraft approach 
speeds. 

Exhibits 14 and 15 lists the aircraft gate service times and the arrival lateness distribution. 
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For each arrival, the lateness distribution is sampled and the resulting time is added to the 
scheduled arrival time. This input varies the arrival time of an aircraft each time the model 
is run. If this arrival is scheduled as a subsequent departure, its departure time is the later of 
its scheduled departure time or its arrival time plus gate service time. 

Exhibit 16 shows demands characteristics for the SEA-TAC Baseline, Future I, and Future 2 
schedules. Exhibit 17 shows demand applied to Boeing Field (BFI) for experiments where it 
is agreed to model the interaction between SEA and BPI. 

Exhibit 18 is a link/node diagram for the "Do Nothing" SIMMOO simulations. Similar 
link/node structure will be built for all those improvement that include new runways or 
taxiways. 

Exhibits 19 through 22 are diagrams of the departure and arrival airspace routes to be used 
in the SIMMOO simulations. 
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ExHIBIT 3
 
AIRCRAF1' CLASSIFICATION
 

Types of Aircraft' 

A (4) Single-engine and small twin-engine prop aircraft weighing 
12,500 lb.b or less (e.g. PA31, BE20, BE90) 

B (3) Twin-engine aircraft weighing 12,500 Ib.b or more (e.g., DH8, 
BA31, SHD6) 

C (2) All non-heavy jet aircraft (e.g. B757, B737, FK28, LR35) 

D (1) Heavy aircraft' (e.g., LIOll, De8, DClO, B747, B767, MDll) 

Notes: • For aircraft type designator, see FAA Handbook 7340. IE with changea. 
• Weights refer to maximum certificated takeoff weights.
 
, Heavy aircraft are those capable of takeoff weights of 300,000 lb. or more
 
whether or not they are operating at this weight during a partiCUlar phase of
 
flight (reference FAA Handbook 7110.65 with changes).
 

These definitions have been used to generate all the data presented in this report by aircraft 
class. The Design Team must decide to accept these values, or agree on any modifications 
to them. The critical factor in determining the aircraft class should be their approach speeds 
and how arrivals are separated at the point of closest approach (at threshold, except for a 
small following a heavy). For example, in previous studies the approach speed of a small jet 
(eg. Lear) better approximated that of a large aircraft, and therefore was considered a class 2 
(large). 

Agrocd 10 by!lcs;p Team au I Dcc'mber 1993. 
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EXHIBIT 4 
AIRCRAFT TYPES OBSERVED AT FIElD DATA COLLECTION 

Class 1 - Heavy Jets 

B747 Boeing 747 DC 10 McDonnell-Douglas DClO 
B767 Boeing 767 MOll McDonnell-Douglas MD-ll 
LlOl Lockheed Ll0 11 DC8 Mcdonnell-Douglas DC-8 

Class 2 - Non-Heavy Jets 

A320 Airbus 320 DC9 McDonnell-Douglas DC-9 
B727 Boeing 727 M080 McDonnell-Douglas MD-80 
B737 Boeing 737 FA28 Fokker Fellowship 
B757 Boeing 757 G2 Gulfstream/Amer. Gulfstream II 
HS25 Hawker-Siddeley HS/DH/BH125 LR35 Gates Learjet 35 
WW24 Westwind 1124 DASO Dassault Falcon 
N265 Rockwell Int'l Sabreliner (265) 

Class 3 - Large Twin-engine Propeller Aircraft 

DH80 DeHavilland DASH-8 BA3l British Aerospace Ietstream 31 
BE30 Beech Super King Air 300 C650 Cessna III 
CV64 General Dynamics Convair 640 CV60 General Dynamics Convair 600 
CV69 General Dynamics Convair SHD6 Short 360 
SW4 Swearingen Merlin (IVIMetro III) BE20 Beech Super King Air 200 

Class 4 - Single-engine and Small Twin-engine Propeller Aircraft 

DC30 McDonnell-Douglass DC-3 AC68 Rockwell Int'l Super Commander 
BE90 Beech King 90 PA3l Piper Navajo 
Cl72 Cessna Skyhawk 172 C2l0 Cessna 210 
C208 Cessna caravan I C3l0 Cessna 310 
C340 Cessna 340 C402 Cessna 402 
C404 Cessna Titan 
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ExHIBIT 5
 
RUNWAY 16L ExIT UTll.IZATlON°
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Class 2 .01/35/ 1 .03/44/ 2 .32/59/43 .56/59/43 .08/60/ 6 

Class 3 .18/38/ 9 .14/45/ 7 .41/60/20 .27/62/13 

Class 4 .38/30/ 5 .31/44/ 4 .08/53/ 1 .21/55/ 3 
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EXHIBIT 6
 
RUNWAY 16R Exrr UTllJZATION'
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Class 4 .32/40/11 .09/41/ 3 .56/57/19 .03/67/ 1 

, Proportion of observations / runway occuplDcy time(sec)/no. of observations 



ExHIBIT 7
 
RUNWAY 34L EXIT Urn.IZATION'
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Class 3 .66/37/29 .34/53/15 

Class 4 .61/36/ 8 .39/54/ 5 
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ExHIBIT 8 
RUNWAY 34R EXIT UTll.IZATION° 
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Class 1 .09/50/ 2 .77/62/17 .14/65/ 3 
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EXHIBIT 9 
VFR SEPARATIONS 

DATA COlLECTlOII 
Report FAA-EM-78-8A' Oboervod Speelng, It ThrHhold 

At Point of Clo,e't Approleh (with ml"od Ipproaeh buffer) 20th pere"",lle of ,peeing, ~ 3 _Inu'..)
T R A I L A I C T R A I L A I C 

AlA (NM) 

LEAD 
A/C 

(D) 

1 
(D) 

4.27 

2 
(C) 

5.D4 

3 
(I) 

4.67 

4 
(A) 

5.D! 

AlA (NM) 

LEAD 1 (D) 
AlC 

1 
(D) 

2 
(C)

3.58 
(3D) 

3 
(I) 

4 
(A) 

2 (C) 3.38 3.21 2.97 3.39 2 (C) 3.44 
(25) 

3.19 
(207) 

3.14 
(118) 

2.11 
(21) 

3 (I) 3.38 3.21 2.97 3.39 3 (I) 3.70 
(20) 

2.92 
(113) 

2.74 
(75) 

4 (A) 3.38 3.21 2.97 2.65 4 (A) 

T R A I L A I C T R A I L A I C 
DID (MIN) 1 2 3 4 0/0 (MIN) 1 2 3 4 

(0) (C) (I) (A) (0) (C) (I) (A
LEAD 1 (0) 1.50 2.00 2.00 2.00 LEAD , (0) 1.55 
A/C AlC (23) 

2 (C) 1.00 1.00 1.00 0.83	 2 (C) 0.98 0.82 
(194) (158) 

3 (I) 1.00 1.00 1.00 0.83	 3 (I) 0.62 1.03 0.88 
(22) (IOn (68) 

4 (A) 0.83 0.75 0.58 0.58	 4 (A) 

T R A I L A I C T R A I L A I C 
O/A (NM) 1 2 3 4 D/A (NM) 1 2 3 4 

(0) (C) (I) (A) (0) (C) (I) (A)
LEAD 1 (0) 1.87 1.64 1.52 1.09 LEAD 1 (D)
A/C	 A/C 

2 (C) 1.86 1.64 1.52 1.09	 2 (C) 2.64 2.35 
(43) (26) 

3 (I) 1.86 1.64 1.52 1.09	 3 (I) 1.94 1.91 
(35) (38) 

4 (A) 1.63 1.42 1.32 0.95	 4 (A) 

T R A I L A I	 C AVG ARR RIIY OCCUPANCY TIMES OF LEAD AlC 
AlO (MIN) 1 2 3 4	 , 2 3 4

(D) (C) (I) (A) (MIN) (0) (C) (I) (A)
LEAD 1 (0) 
A/C BASEO ON ROT 1.13 0.86 0.81 0.90 

2	 (C) FROM SEA 
FIElO OATA 

3 (I) MAY 1992 

4 (A) 

• As lIOdified to reflect SEA clelS definitions and approech lpeeds. 
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EXHIBIT 10 
IFR SEPARATIONS 

leport FAA-EM-18-l\A' 
At PoInt of Closest Approsc:h 

T I A I L A I C 
AlA (NM) 

LEAD , (D) 

1 
(D)

5.28 

2 
(C)

5.16 

3 
(8) 

6.D7 

4 
(A) 

6.99 
AlC 

2 (C) 4.28 4.16 4.D7 4.99 

3 (8) 4.28 4.16 4.D7 4.99 

4 (A) 4.28 4.16 4_D7 3.99 

T I A I L A I C 
DID (MIN) 1 2 3 4 

(D) (C) (8) (A)
LEAD 1 (D) 1.5D 2.DD 2.DD 2.00 
AlC 

2 (C) l.DD 1.DD 1.DD 1.00 

3 (8) l.DD 1.00 1.00 , .DD 

4 (A) 1.DD 1.00 1.DD 1.00 

T I A I L A I C 
D/A (NM) 1 2 3 4 

(D) (C) (8) (A)
LEAD (D) 2.00 2.00 2.DD 2.00 
AlC 

2 (C) 2.DD 2.00 2.DD 2.00 

3 (8) 2.DD 2.DD 2.DD 2.DD 

4 (A) 2.00 2.00 2.00 2.00 

T I A I L A I C 
AID (MIN) 1 2 3 4 

(D) (C) (8) (A)
LEAD 1 (D) 
AlC BASED ON lOT 

2	 (e) FIOM SEA 
FIELD DATA 

3 (8) MAT 1992 

4 (A) 

• As fftocHfied to reflect SEA class definitions and approach speeds~ 
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EXHIBIT 11 
WEATHER. DEFINITIONS AND MINIMA 

IIX 
R......y 

aperotfng Conflgur.tfon Cell Ing VI.lbil fty South North Tot.l 

VFRI Ind. arr &dep with duel approach streema > 5000' > 5 III , 
VFR2 Single Arrival stre.. with 

Addl tlonel AlC lRIer ceil 11111 
12500'·4999'] > 3 .. 

IfRl Single approech .tre.. 1800'-2499'] > 2 .. 

IFR2 One appr. Itre..eprotect glideslope area MIA 11800'- 2 Slftl 

IFR3 Same a. IFR2 - NO arr to the north MIA [600'·1799'] 

IfR4 low vtsibil ity pLanaOne rLI"Way MIA < 600' 

§ Source: Numbers to be supplied by the Design Team. 

EXHIBIT 12 
LENGTH OF COMMON APPROACH (NM) 

VFJt 
6 nm for classes 1. 2 and 3 

3 

6 

nm 

nm 

for class 4 

for all classesIFR 

Agreed 10 by Design Team on 27 January 1994. Same numbers as used in 1989 Study. 

EXHIBIT 13 
APPROACH SPEEDS (KNOTS) 

Speed class 1 Class 2 Class 3 Class 4 

(Knots) 155 140 130 120 

Agreed to by Design Team on 27 January 1994. 
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EXHIBIT 14
 
AIRCRAFT GATE SERVICE T!MIls
 

(Minimum Tum-Around Times)
 

Class 1 
(D) 

Minutes 
Cum. 
Prob. 

45 
50 
60 
65 
85 

0.12 
0.31 
0.43 
0.55 
l.00 

Class 2 
(C) 

Minutes 
Cum. 
Prob. 

25 
35 
45 
55 
60 

0.25 
0.59 
0.80 
0.89 
l.00 

Class 3 
(B) 

Cum. 
Minutes Prob. 

20 0.25 
25 0.59 
30 0.80 
40 0.89 
45 l.00 

Class 4 
(A) 

Cum. 
Minutes Prob. 

10 0.40 
15 0.80 
20 0.90 
25 l.00 

Agreed to by Design Team on 27 January 1994. Same numbers as used in 1989 Study. 

EXHIBIT 15 
ARRIVAL AIRCRAFT LATENESS DISTRIBUfION 

To simulate more realistic conditions, a lateness distribution (arrival variability distribution) 
is added to the OAG scheduled arrival time. This accounts for any lateness NOT attributable 
to SEA. 

Amount by which actual arrival 
time at threshold would 

exceed scheduled arrival time 
(minutes) 

Distribution of 
aircraft lateness 

(cumulative \) 

-15 
-2 

0 
5 

10 
15 
30 
45 
60 

4.7\ 
3l.5\ 
52.6\ 
70.3\ 
83.6\ 
94.3\ 
95.9\ 
98.4\ 

100.0\ 

Agreed to by Design Team on 27 January 1994. Same numbers as used in 1989 Study. 
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EXHIBIT 16 
DEMAND CHARACTERISTICS SEA-TAC 

Annual & Daily Demand 

Year 
Annual 

Operation. 
Daily 

Operations 
Equivalent 

Day. 

Bas8line 345,000 1040 332 

Future 1 425,000 1280 332 

Future 2 525,000 1581 332 

NOTE: (Annual Operations) I (Daily Operations) = Equivalent Days 
The 1989-91 SEA Capacity Design Team Study used 331 equivalent days. 

Source: Baseline schedule based on 30 August 1993. Agreed to on 27 January 1994. 

Fleet Mix 

Ba.eline 

Cla.. 1 Cla.. 2 Cla.. 3 Cla.. 4 

8.6\ 54.2\ 31.3\ 5.9\ 

Future 1 8.6\ 54.2\ 31.3\ 5.9\ 

Future 2 8.6\ 54.2\ 31.3\ 5.9\ 

Source: Schedule Supplied by Port of Seattle. 
Agreed to on 23 March 1994. 
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ExHIBIT 16 (con't)
 
DEMAND CHARACTERISTICS SEA-TAC
 

ArrtYalam Oeportur•• 121 Toul. 

00:00 • 00:59 6 6 12 

01:00 • 01:59 1 2 3 

02:00 • 02:59 0 0 0 

03:00 • 03:59 4 0 4 

04:00 • 04:59 1 0 1 

05:00 • 05:59 8 4 12 

06:00 • 06:59 13 24 37 

07:00 • 07:59 21 43 64 

08:00 • 08:59 20 42 62 

09:00 • 09:59 33 21 54 

10:00 • 10:59 40 31 71 
I 

11 :00 • 11:59 38 30 68 

12:00 • 12:59 29 38 67 

13:00 • 13:59 32 39 71 

14:00 • 14:59 26 32 58 

15:00 • 15:59 33 26 59 

16:00 • 16:59 20 30 50 

17:00 • 17:59 32 23 55 

18:00 • 18:59 42 34 76 

19:00 • 19:59 35 30 65 

20:00 • 20:59 33 24 57 

21:00 • 21:59 23 16 39 

22:00 • 22:59 22 10 32 

23:00 • 23:59 8 15 23 

TOTALS 520 520 1040 

III ArriYal time i. time at 30 no for SEA-TAC 
[2) Departure time is time at push-back from gate 

Source: Port of Seattle 
Note: The same hourly proftle will we maintained in Futurel and Future 2 schedules 
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EXHIBIT 17 
DEMAND CHARACTERISTICS BoEING FIELD - IFR 

Bo.ollne Future 1 Future 2 

Arr Oep Tot Arr Oop Tot Arr Oep Tot 

00:00 • 00:59 0 0 0 0 0 0 0 0 0 

01 :00 • 01 :59 0 0 0 0 0 0 0 0 0 

02:00 • 02:59 0 0 0 0 0 0 0 0 0 

03:00 • 03:59 0 0 0 0 0 0 0 0 0 

04:00 • 04:59 0 0 0 0 0 0 0 0 0 

05 :00 • 05 :59 8 6 14 10 7 17 12 9 21 

06:00 • 06:59 9 5 14 11 6 17 14 8 22 

07:00 • 07:59 8 15 23 10 18 28 12 21 33 

08:00 • 08:59 3 7 10 4 9 13 5 11 16 

09:00 • 09:59 2 8 10 2 10 12 3 12 15 

10:00 • 10:59 2 9 11 2 11 13 3 13 16 

11 :00 • 11:59 7 5 12 9 6 15 11 8 19 

12:00 • 12:59 4 2 6 5 2 7 6 3 9 

13:00 • 13:59 4 3 7 5 4 9 6 5 11 

14:00 • 14:59 4 2 6 5 2 7 6 3 9 

15:00 • 15:59 4 3 7 5 4 9 6 5 11 

16:00 • 16:59 9 8 17 11 10 21 13 11 24 

17:00 • 17:59 6 4 10 7 5 12 9 6 15 

18:00 • 18:59 8 0 8 10 0 10 12 0 12 

19:00 • 19:59 1 5 6 1 6 7 2 8 10 

20:00 • 20:59 6 3 9 7 4 11 9 5 14 

21 :00 • 21 :59 4 3 7 5 4 9 6 5 11 

22:00 • 22:59 0 1 1 0 1 1 0 2 2 

23:00 • 23:59 0 0 0 0 0 0 0 0 0 

TOTALS 89 89 178 109 109 218 135 135 270 

Source: ? 
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ExHIBIT 18
 
AIRFIELD BASELINE LINK/NoDE DIAGRAM
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ExHiBIT 19
 
NORTH FLow DEPARTURE AIRSPACE ROUTES
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EXHIBIT 20 
NORTH FLOW ARRIVAL AIRSPACE ROUTES 
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ExHmrr 21
 
SOUTH FLow DEPARTURE AIRSPACE ROUTES
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EXHlBIT 22 
SOUTH FLOW ARRNAL AIRSPACE ROUTES 
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m. Summary of SIMMOD Output 

Exhibits 23 through 26 are summaries of the SIMMOD experiments rerun using the new 
VFR and IFR separations. These exhibits allow a comparison of the "Do Nothing" to each 
of the improvements for each demand schedule and weather condition. A single sheet 
detailed summary for each experiment is contained in Appendix B. 
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Exhibit 23 - VFRI SIMMOD Summary 

South· VFR1 Baseline Future 1 Future 2 
Arrivals Departure. Arrivale Departures Arrivafs Departures -Improvement b,. , Trw" 

Time Deloy 
Trwel 
TIme Deloy 

S..... T,.... 
Torno DolOI' 

Trevel 
TIme DolOI' 

SlIYina- Trw" 
T.... Dol.. 

T,.... 
T.... Do/av 

Do Nothing DO 9.049 858 7.543 814 11.164 1.225 9.247 1.827 

B!l88Cl!IS8 2000 01 

Cia•• 3&4 RIW wi 1600' Sap. 0' 

Cia•• 3&4 RIW wi 2600' Sap. 03 

Full U.a RIW wi 2600' Sapa. 04 

Arrivals on 18L end l8X 

Full U.a RIW wi 2600' Sap. 00 

Anival. on leR .nd leX 

Full U.a RIW wi 3300' S.p. 00 

IPRM & Dap. cro•• @ T/H) 

Full U.. RIW wi 3300' Ssp. os. 
IPRM & O.p cro•• @ "J") 

Full U.a RIW wi 3300' S.p. 0' 
INa PRMI 

Modill.d Full U•• RIW 00 

(No Haovv AlC on leX) 

Off••l Procedure. os 

Wake Vortex Oelection Syetem 10 

CAT I Appr. wi 3 RVR. 11 

CAT II Approocha. t2 

CAT'" Approochao 13 

Stoggarad RIW. lor Raduc.d 
Wake TurbUlence Sep. " 

Slmu'taneous Converging 
lnetrum.nt Appr. SEA & BFI 

,. 
R.duca IFR ,....Trail to 2.0 nm ,. 
Roduca IFR In·Trall to 2.6 nm " 
FMS & GPS Appro.cha. 11 

All Commercial Flights ,. 
Oparota @ 300' RVR 

Demand Management 20 
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Exhibit 24 - VFR2 SIMMOD Summary 

South - VFR2 Baseline Future 1 Future 2 
ArrNal. Dep.nur•• Arrival' Oep"utur.1 Arrivals Departures -.Improvement ,,,. , T,..," 

Tome D...., 
Trev" 
nme D...., 

SoY.... Trw" 
T.... D...., 

Trw" 
T_ D.... 

&.;. Tr." 
T_ D...., 

Trw" 
T... D...., 

Do Nothing 00 9.113 2.416 7.697 744 11.226 33.999 9.312 1.496 

Baslcale 2000 0' 

Cia.. 3&4 Rtw wi 1500' Sap. 02 11.173 33.359 9.222 800 1.380 

Claa. 3&4 Rtw wi 2500' Sop. 03 

Full U.a Rtw wi 2500' Sopo. 04 

Arrivola on 16l .nd l6X 
Full U.a Rtw wi 2500' Sap. 011 

Arrivals on l8R and 1ex 
Full U.a Rtw wi 3300' Sap. 

IPRM & Oap. crooo @ T/HI 
011 11.63' 2.940 9.210 1,024 31.227 

Full U.a Rtw wi 3300' Sap. 08. 

(PRM & Oap crooo @ 0J o 
, 

Full U.a Rtw wi 3300' Sap. 07 
(No PRM) 

Modifiad Full U.a Rtw 08 

(No Haavy AlC on 16X) 

Off.lt Procedure. 08 

W.ke Vortex Detection Syatem '0 

CAT I Appr. wi 3 RVRo 11 

CAT II Appro.chaa 12 

CAT III Approacha. 13 

Staggarad Rtw. for Raducod ,. 
Wek. Turbulence Sep. 

Simuitanaoul Converging ,. 
In.trumant Appr. SEA & BFI 

Raduc. IFR In-Trail to 2.0 nm II 

Reduci IFR In-Treil to 2.6 om " 
FM 5 & GPS Approlcha. II 

All Commercial Flights ,. 
Oparata @ 300' RVR 

Oemlnd Menegement 20 
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Exhibit 25 - IFRI SIMMOD Summary 

South - IFR1 Baseline Future 1 Future 2 
Arrivals Depanur•• ArriYllle Departures Arrivllfe Departures -Improvement '...., TreY. 

Time Dol.., 
Tr.... 
rome Dol.., 

s....... Trw" 
T1mo Dol.., 

Travel 
T.... Dol.., 

SllVingl Trw.. 
r... Dol.., 

Trw. 
r... 

0_ 
Do Nothing 00 9.142 11.919 7.582 2.735 11.270 85.1lOO 9.299 7."3 

BIIBaC.,." 2000 0' 

Cl••• 3&4 RIW wi 1600' S.p. 02 

CI••• 3&4 RIW wi 2600' S.p. 03 

Full U.. RIW wi 2600' S.p•. 04 

Arriv.l. on 16l Bnd 16X 
Full U.. RIW WI 2600' SBp. 06 

Arriv.l. on 16A Bnd 16X 
Full U•• R!W wi 3300' S.p. 

(PRM & D.p. eros. /ill T/H' 
08 11.409 2.895 8.491 7.827 82.190 

Full U.. R!W wi 3300' S.p. 
{PRM & C.p crall @ -J", 

08. 

Full U•• RIW wi 3300' S.p. 01 

(No PRM) 
Modifi.d Full u•• RIW os 

INa H.avy AlC on 16X) 

OffB.t Proc.dur.B 08 

Weke Vortex Detection System '0 

CAT I Appr. wi 3 RVRe 11 

CAT II Appro.ch•• 12 

CAT III Appro.ch•• 13 

St.ggersd RIW. for R.duc.d '4 
W.k. Turbul.nc. S.p. 

Simulteneou8 Converging " Instrum.nt Appr. SEA & 6FI 

A.duc. IFR In-TrBiito 2.0 nm 15 

R.duc. IFR In·Tr.i1to 2.6 nm 17 

FMS & GPS Appro.ch•• 15 

All CommBrc;.1 Flight. •• 
Op.rBt. @ 300' RVA 

Demand Mllnllgement 20 
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Exhibit 26 - IFR4 SIMMOD Summary 

South - IFR4 Baseline Future 1 Future 2 
Arrival. Departures Arriv81s Departures Arrival. Departures 

Sevi~Improvement b •. , Trw" 
rome D.... 

Trw" 
nme D.... 

s...... Trw" 
rome DeI.y 

Trw" 
nme D.... 

s..;_ Trw" 
rome D.... 

T,.... 
r... D.... 

00 Nothing DO 9.,47 24.040 7.774 29.354 11.270 88.008 9.530 90.131 

Be.Bce8e 2000 0' 

Cia•• 3&4 RIW wi 1600' Sap. d. 
Cia.. 3&4 RIW wi 2600' Sap. 03 

Full U.a RIW wi 2600' Sap•• 04 

Arrivals on 16l end l6X 
Full U.a RIW wi 2600- Sap. 06 

Arrival. on l6R and l6X 
Full U.a RIW wi 3300' Sap. 

IPRM & Cap. cro•• @ T/HI 

08 12.237 98.032 9.210 934 99.825 

Full U.a RIW wi 3300' Sap. 08. 

IPRM & Oap cro•• @ "J"' 

Full U.a RIW wi 3300' Sap. 07 

(No PRMI 

Modifiad Full U•• RIW 08 

INo Haavv AlC on 16XI 

Offset Procedures 01 

Wake Vortex Detection Svetem 10 

CAT I Appr. wi 3 RVR. 11 

CAT II Appro.cha. 12 

CAT III Appro.cha. 13 

Staggered RIW. for Reduced ,. 
Wake Turbulence Sap. 

Simultaneou8 Converging ,. 
In.trumant Appr. SEA & BFI 

Reduce IFR In-Trail to 2.0 nm ,. 
Reduce IFR In-Trail to 2.6 nm 17 

FMS & GPS Approacha. ,. 
All Commercial Flight. ,. 

Oparata @l 300' RVR 

Demand Management 20 
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IV. Experimental Design and Design Team Schedule 

Experimental Desi&n 

Proposed improvements will be analyzed with the SIMMOD simulation model. The 
experimental design normally includes simulations for all weather conditions and 
configurations. The Design Team may decide that some simulations can be eliminated. 
Combining improvements into logical packages will also help reduce the required 
experiments to a manageable number. Exhibits 27 through 29 are Experimental Designs for 
the Baseline, Future I and Future 2 demand, respectively. 

Each experiment is assigned a number. The numbering scheme used for the SEA-TAC 
Capacity Design Team Update is : 

XYZZ 
U 
~ Improvement Package Number - From Experimental Design Exhibit 

SVl - South Flow VFRl 
SV2 - VFR2 
SIl - " IFRl 

Flow Direction and Weather SI2 - " IFR2 
SI3 - " IFR3 
SI4 - " IFR4 
NVl - North Flow VFRl 
NV2 - " VFR2 
NIl - " IFRl 
NI2 - " IFR2 
NI3 - " IFR3 
NI4 - " IFR4 

Demand Profile 0 - Baseline 
'-------------- 1 - Future 1 

[ 2 - Future 2 

Design Team Schedule 

Exhibit 30 lists the recommended milestones and meetings concerning the objectives, and 
target completion dates of the ,Seattle-Tacoma Design Team Update activities. These 
milestones and meetings, hell!' at key decision points, will help the Design Team monitor 
progress of the study. The target dates are based on the list of improvements and the 
experimental design as presented in this report. The number of meetings and the dates are 
tentative, and may be adjusted as progress is achieved. 
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ExHIBIT 27 - EXPERIMENTAL DESIGN BASELINE DEMAND 

~N r 
I qJrovenent 

Sou t h Flo .. ( 16. ) II 0 r t h Flo " ( 34. ) 

VFRl VFR2 IFR' IFR2 IFR3 I FR4 VFRl VFR2 IFRl IFR2 IFR3 )FR4 

(00) 00 Nothing OSV100 0SV200 OSI100 - - 051400 

(01) BeBec.se 2000 

(02) CAT 3&10 Rurwey wI 1500' soporation 11l 

(03) CAT 3&10 Runway wI 2500' Soporatlon 
(04) Full V,. R/W W{ 2500' s~rat;on 

ArrlY11ls on 6l end 16 

(05) Fult Use R/W wI 2500' s:rration
Arrival. on '611 and , 

(06) Full Uo. R/W wI 3300' Sop. (Arr 16l) 
(PRM &dep8rtures cross It threshold) 

(060) Full U•• R/W wI 3300' Sop. (Arr 16l) 
(PRM &dep. cross lit taxlway IJI 

I Full U•• R,W WI 3300' Sop. (Arr '611)
(without P M) -- -- - -

(OS) 
t 

Modified Full U•• R/W with 3300' Sop.
NO h.avy aircraft on 16X (with PRM) 

(09) Offaet Procedures - --
(10) Wilke Vora Detection & Avoidance Systeal 

(11) CAT I Approach.. wi th 3 RYR. -- - -- --
(1Z) CAT II Approach.. - - - - -- -
(13) CAT III Approach.. . - . .. -. -. - .. - .. 
(14) Steg~.red Runw~ for Rea.ced w. e Vortex Seperetfons 

(15) Sinul taneous CDnYesafrlll Instr~t
Appro.ch.. to &BFI wI CRDA 

(16) Rea.c. IFR In-Troll Spacing to 2.0 nm . -. · -. 
(17) Rea.c. IFR In'Trall Spacing to 2.5 nm -- .. · -
(18) FMS and GPS Approaches -- -. 
(19) All Commercial ~1;9hts Copobl. of 

Operotlng ot 00 RYR . .. .. .. .. ·. .. .. .. .. 
(20) Demand Management StrategIes 

111 S.parotlon bot-.. 16l/34R ond 16K/34K 
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ExHIBIT 28 - ExPERIMENTAL DESIGN FUTURE 1 DEMAND 

~N r 
Improvement 

YFRI 

Sou t 

YFRZ 

h Flo .. ( 160 ) 

IFRI IFRZ I FR3 IFR4 YFRI 

JI 0 r 

YFR2 

t h Flo W ( 34. ) 

IFRI IFR2 IFR3 IFR4 

(00) 00 Nothing ISY100 ISV200 ISI100 · · ISI400 

(01) BlsKlle 2000 

(OZ) CAT 3&4 R......y wI 1500' Separ.tion 111 · 1SV202 . · · . 
(03) CAT 3&4 R......y wI 2500' Separation 

(04) Full U.e R/W wI 2500' s~r.tlon 
Arriv.l. on 16L snd 1 

(05) Full V" R/W wI 2500' s~r.tlonArr vala on 16R end 1 

(06) Full U.e R/W wI 3300' Sop. (Arr 16L)
CPR" &departures cross at threshold) 

· ISV206 ISI106 . · IS1406 

(060) Full U•• R/W wI 3300' Sop. (Arr 16Ll
CPR" &dep. cross at t.~,WlY IJI 

(011 

1----. 

Full U•• R/W wI 3300' 
(without PRfIII) 

Sop. (Arr 1611) - ·. - .. 
(lJ.... J ModifIed Full U•• R/W with 3300' sop.

NO he.vy eircreft on 16X (with PRM) 

(09) Offset Procedures .. ·. 
(10) Wake Yor. Detection & Avoidence System 

(11) CAT I Approach.. wIth 3 RVII. ·. ·. .. -
(IZ) CAT 11 Appro.ch.. .. .. .. .. .. .. 
(13) CAT III Approache. ·. ·. .. .. -. - ·. -- .. .. 
(14) Stlsrered R......yo for Reduced w. e Vortex Seperations 

( 15) SilftUl Uneous conwrxtF)8 INtrunent 
Approache. to se &IFI wI CROA 

(16) Reduce I FR In·Tr.1l SPIcing to 2.0 lin .. ·. -. ·. 
(111 Reduce I FR In·Tr.1l SPIcIng to Z.5 rill ·. ·. ·. ·. 
(18) FMS .nd GPS Approach•• ·. ·. 
(19) All commercl.l FII¥ht. C.Plble of 

Oper.t i ng .t 300 RVII ·. ·. .. · -. ·. - - .. .. 
(,0) Demand Manegement Strltegi es 

111 Separ.t Ion between 16L/34R snd 16X/34X 
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EXHIBIT 29 - ExPERlMEJlITAL DESIGN FurURE 2 DEMAND 

~N r 
l~rovement 

Sou t h Flo .. ( 16. ) Nor t h Flo iii ( 34. ) 

YFRI YFR2 IFRI IFR2 IFR3 IFR4 YFRl YFR2 IFRI IFR2 IFR3 1FR4 

(00) Do Nothing 

(01 ) S8sec8se ZOOO 

(02) CAT 3&4 R.......y wI 1500' Soporotion (11 

(03) CAT 3&4 R.......y wI 2500' Soporotion 

(04) Full u.. R/W wI 2500' S~rot;on 
Arr;Yolo on 16L ond 1 

(05) Full U•• R/W w{ 2500' s~rot;on 
Arri"'lls on 6R and 16 

(06) Full U•• R/W wI 3300' Ssp. (Arr 16L)
(PRM & depsrtur.. cross .t thr..hold) 

(068) Full U•• R/W wI 3300' Ssp. (Arr 16L)
CPRM &dep. crOll at taxlW1Y IJI 

(07) Full U•• R/W wI 3300' Ssp. (Arr 16R)
(without PRM) . · .. -

(08) Modified Full U•• R/W with 3300' S~. 
NO heavy aircraft on 16X (with PaM) 

(09) Offset Procedures .. --
(10) W.ke Vor. Detection & Avotdance system 

(11) CAT I Approach.. with 3 RYR. .. .. -- ·. 
(12) CAT II Approach.. -. · . -. ·. .
(13) CAT 111 Approaches -. ·. -. . . - -- - .. -
(14) SU91ered Rl.nfIYS for Reduced 

W. e Vortex Separations 

(15) stlllJl taneous converxfr-g InltruMnt 
Approach.. to SE & 8FI wI CRDA 

(16) Reduc. IFR In-Tr.1l Spsclng to 2.0 .... -- -. · ·
(17) Reduc. IFR In-Troll Spscing to 2.5 .... -- .. · -. 
(18) FMS .nd GPS Approach.. - -. 
(19) All Commercl.l FII,ht. C.psbl. of 

Operotlng .t 300 RYR . -. -- .. . ·. ·. -. .. -
(20) Oemond M.neg.....,t Str.tegles 

(11 Sopor.tlon bet...." 16L/34R ond 16X/34X 
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EXHIBIT 30
 
DESIGN TEAM SCHEDULE
 

P8rtfclponto/ 
Meet'ng· Target Date· Purpose Aesponofbtl fty 

1 

2 

3 

10/25/93 

10/27193 

12/ 1/93 

1/27194 

On-Ifte data collection. 

Kickoff Meeting. 
Review: Technical Plan, 
potential improvements, 

Discuss: model ;nputs, 
foreca.ts, and 

Agree on model 
demand forecasts and profiles, 
and lilt of Improvements 

4 

5 

6 

T 

8 

9 

3/23/94 

5/19/94 

6/23/94 

8/18/94 

9/29/94 

11/17/94 

Review preliminary SIMMOD 
dhcuas Improvements 1tst, 

Review SIMMCO resuL ta 

Review SIMMOO results 

Review SIMMCO resuLts 

Revl ew SIMMOD resuLts 

... TentBtive _.. 

FAATC 
Establish peremeters for analytical 8nolysh. 

Entire Design Te.. 

and data requ;r..ents. 

.SSumptl~8, improvements, Entire Design Tea-
initial capacity analysis. 

Inputs, assumptions, Entire Design Tea-

results, Entire Desfg" Tea. 

Entire Design Te.. 

Entire Design Tea-

Entire Design Tea. 

Entire Design Tea. 

Entire Design Te.. 

/ / PlbL ish finol report. FAA IIQ 

* Nurt>er of meetings .00 hrget dates .re tenhtlve .00 Ny be adjusted .5 progress is achieved. 
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Appendix A
 

Runway Usage Diagrams
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Seattle - Tacoma Capacity Design Team Update 
AU/I"" 18, 1994 

S[MMOD - Simulation Model 

Simulation Experiment Svnopoil 

A. Simulation Description 

[. Simulalion Alternative: 
2. Runway UIC Weather Scenario: 
3. Aircraft Demand Schedule: 
4. Primary Weather Condition: 
5. Experiment Number: 

Do Nothing, " ..', , , . " ......, ,,' 
.SoulhFlow "Mrt'·Y6R;(l6L): Dep: 161..;116RI« 
ea.eIine: [040 Op.lDay: 345,000 OpslYear 
VFR[ 
OSVIOO . 

. '..'.' 

B. Runway Operating Configuration 

~c~~ ~ ~~~ 

i~ ~ ~~c~.. 

C. Runway Crossing Statistics 

Xing 
Rwy 
16L 

Tot 
Xlngs 
434 

Xing. 
Del 
181 

Avg 
(...) 

0.76 

Max 
(mia) 

9.68 

Total 
(mia) 

136.7 

D. Aircraft Travel Times and Delay - Arrivals 

No. . . . UDinlpeded Travel TilDe . '.' 
Rwy Am' .. ' "Air (AW '. GIOUDd (Av&> TolA! (AW Air (AvI) . 

[6R' . 336 ...• • 5,074 (15.1) ..1164(2.6) '. 5,937 (17;7) .,' .310 (1.1) 
16L.184 '.""" . ~:73t (14:*)i381 (i:i)3,11t (ilS.?l>142(O.I) 

All . 520" •.•.•'.'••.•'..... .'7,804 (1S.0)~,244(2A) '·<9,049 (17...) (····~L (1.0)' 

D • I a y •• .. <'i, 8y_ 
GIOUDd CAv&)' ToW CAvil···. ..... Time 

134(0.4) .• • .. 514 (1:5)?6 451 
..•~. (M)"I42(tU)/H!2S3 

134 (0.3) .. ··'656 (1:3) . 9,704 

E. Aircraft Travel Times and Delay - Departures 

Itwy ;-. ·~tAvB> uD'=~:;;!~T~~~~,tir;,;.~cl(AVgr.;eu:~:.i Totai(Avji).~= 

:::~ 3,:: g::~2,i:~;:~ ~::~ ~::~ll: ~:~ ~: g:~~ ~~: ~~:;~ ~:~~~ 
"":':.:'::?:;:::::::;:::;::':::::;:,:. .".::.'.: :;'.::"':. 

A1l520 ..... •...... 4,908 (9.4) .••.•.. 2,635(5,1) ••• 70543 (14.5).20 (0.0) 593(U) '·.614 ([.2)., 1,156 

F. Aircraft Travel Times and Delay - Arrivals and Departures 

No. 
....Q2!.... 
1,040 

'UlJt1nj>io#lJt'ar·tTl~« .. 
Air (Avs)GM....d(AVS!TolA!(Avs) 

12;712 (12.2);1,179 (3:7) ,"16,591(16.0) 

iTota I D _\ a, ( Sy_ 
GMilJiiI (AypArrAir (Avs) DepQue (Avs) Total (Ava) •. Time 

155(0.1) ··'····521 (LO) 593 (1.1)' .... 1,269 (1.2) ."'.' 17,861 

Notel: Arrival and departure delay., trav.tlim.., and totals are in minulel. 

Ground Delav. Include Runwav Crollin. Delay. 
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Seattle· Tacoma Capacity Design Team Update 
AUII"" 18. 1994 

SIMMOD - Simulation Model 
Simulation I!xperiment SynoptiJ 

A. Simulation Description 

1. Simulation AItemalive: 
2. Runway Uae Weather Scenario: 
3. Aircraft Demand Schedule: 
4. Primary Weather Condition: 
,. Experiment Number: 

~:u:O:::! Arr: 16R;O;;i6R '..,," 
Baseline: t040 OpslDay; 34'.000 OpsfYear 
1FR4. 
OSV200 .: : 

C. Runway Crossing Siatistics B. Runway Operating Configuration 

Xing 
Rwy 
16L 

Tot 
Xings 
443 

Xingo 
Del 
221 

Avg ·Max 
(aU!) (miD? 

. 0.85,,15..26 

fi ,,~>( ----..ko---~ fi 1-« 
io 
io 

fi 1-« ----......'---~ fi 

. 

D. Aircraft Travel Times and Delay - Arrivals 

I~R,-.".,,,--..:.:"'::;O;;;.' _ . . : Air (Avi') urn,;;,.::~::;; Time Toea] CAYJ) Air (AV')G~\=V~T~ CAW" > S:.:.m 
16R .. 443 
16L'T7 '.' 

6.649(15.0). 
. 1.150 (14.9J 

1,161(2.6) 
1'2 (2.0) 

7.810 (17.6) 
1,303(16.9) 

2082 (4 7) 
'134 (1:7) 

. :199 (O'l 
0 (0:0) 

2281 (' 2) 
'134 (1:7) 

10092 
1:437 

AD '20 .... 7,800£15.0) "1;313 (2:5) . . 9,113 (17.S> 2,216 (4.3) ·199 (0.4) ~,4i5(4.6)U,;2I 
E. Aircraft Travel Times and Delay - Departures 

R!t 
No.,. 

.. "nepl'::':::"::'" 
..... Unioup<ckd Travel T..... ' . ". . 

-:,.' '\\:\AiiCAY,f;: :":":'-':::::jj~- 'lAit'··..:··· ," T.fCA4,) ::::\\<~~-:i~w' 
. D • ] a y .. -.-;: :9Ue!;:(A~lf:': 

. S)'lIIem
:>fm{CAVc)' ::;":{f::::~' 

]6L .' 5204.909 (9.4) 2,688~5.2) 7,597 (14.6). 5(0.0)738(1.4) . 744 (1.4) . 8,341 

AD 520 .. 4,~(9.4) . 2.688(5.2) 7,597 (14,6) •• 4(0·0) 738 (104) (744(l.4) 
-.,::,:"-"',', . 

. "'i341 

F. Aircraft Travel Times and Delay - Arrivals and Departures 

~; _!OAit"'··.l.:(A~V:A')!..:·_·:.··._;U_'n_j"'l""'e".:::G",_=n:::d:.J~":"':;iL;_Ti_?""_".:.;oea"'·····.::';.l.:(A:::··~AI)L·:··,.,· ')'" ···:··,-·,-Arr",·7",'·.:.:k",·I..>:YA~\:.o~)!... _i-,p..:::·:I:.·",·<1.::::'(>::)."'~'llj_··_·..:.~",;;":::I,..;A~V:.oI!.) _"'!?:m··_··_"_"G.:::Iou"'::·····:.s:::..>(A:.:.VJ"'··...._

1,040 12,709 (12:2) 4,002(3.8)16,710 (16.1). .•. 205 (0.2) 1,216 (4.3) 738 (U) :1;159 (3.0) 19,869 

Notea: Arrival and departure dclaya, lravel times, and lolals are in minutca. 
Runways crossin, delays arc included in l!rOund dela.. 
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SIMMOD - Simulation Model Seattle - Tacoma Capacity Design Team Update 
Simulation EX1leriment Synop.ia 11.,"'/18.1994 

A. Simulation Description 

I. Simulation Alternative: 
2. Runway Ule Weather Scenario: 
3. Aircraft Demand Schedule: 
4. Primal)' W..ther Condition: 
5. Experiment Number: 

C. Runway Crossing Statistics B. Runway Operating Configuration 

Xing Tot Xinga Avg Max TolJl 
Rwy Xing! Del {miD} (min) (miD) 

16L 640 117 0.57 8.21 . 66.495 

D. Aircraft Travel Times and Delay - Arrivals 

No. Unimpeded Tmvel n... . . . D • I a y . . /..,S)'IleIIl 

Am Ali(A~Jr)Gl'OCllJd {AvJrl Total (AvJr)Ali{A~a) ·0_011 (Av,) . Total (A"Jr)Tl... 

16R $20 ···'7:J?5 (15.0) ;1,347 (Z.6) . 9,142 .c17·6)Ui'5r~;g) $ (0.1) . H,918 (Z2.9) \2),060
.::'.";"':>::::'::::::):::::::;:::::::?:':::::'::::.:. .,-::.:.::,:,;::. ',;.:;:: {~:::t;tt.:):.· ~ .-': "-:':-:-:-":X:::':=:"::::-: :\/?I:t??::;:::·:· 

........ ···,·;,·····;·;··;;·;'.;';J:Jij·;(~5.0) ,.. 
AD . $20 1,347 (2.6) 9,142 (17.6) 11,851 (22.8) 68 (0.1) . ·il,911i (22.9) ·21,060 

E. Aircraft Travel Times and Delay - Departures 

:i-::>::;:-::-;:::::> .....-::..:, '::'.:-:" , ,' ··4,893(9.4) . 2,~8 (5.2) .. 
7,$82 (14.6).· . 5 (0.0) 2,730 ($.3) 2,735 (5.3)10,31~ 

....., . 
7,582 (14.6) •... 5 (0.0) .AD .520 ·+;893(9.4)2.688 (5.2) . 2,730 (5.3) 2,735 (5.3)10,317 

F. Aircraft Travel 'limes and Delay - Arrivals and Departures 

No. ... ",', ,:UnjrnpodCld T.raY~1 :nme.. ,":::-":?:: 
..ge.- ·"';;'(A\iJr)\ ·<irooiiiil (Av')Total (AYB) 

1,040 .12,688 (i2.2) 4,035 (3.9) ·16.723(16.1) 

Notes: Arrival and departure delay., travel times, and totals arc in minutes. 

Runway. erolling delays a", included in 2round dclaya 



Seattle· Tacoma Capacity Design Team Update 
AugIlSI18.1994 

SIMMOD • Simulalion Model 
Simulation Experiment SynoDid 

A. Simulation Description 

.1. • Simulation Altemative: ~:.~ Arr:1~~i 0: 16R ........••... . '. :..•..

2. Runway Ule Weather Scenario: 

Bucline: 1040 OpslDay; 345,ooo~..... _. .'.3. Amoraft Demand Schedule: 
IPR4 . '.:' ,: .4. Primary Weather Condition: 
OSI400 ' . ". ' <5. Experiment Number. 

C. Runway Crossing Statistics B. Runway Operating Configuration 

Xing Tot XiDp Ava. Max Total 
Rwy'Xings (mia) 

. ... + ---~,-.. --i .. + 
i~--------------- ~ 

D. Aircraft Travel Times and Delay - Arrivals 

No. '. UnllllpOded Tavel TUllO '. . D • I • y.' .SYJlem
 
Am ... '" Air (AVa> 0"'""" (Ayt) .' T~ (Ayt) . AIr (AvIlO....... {Av,) Teal (Ayt) :. T_
 

16R ...520 . 7.79S(lS.O)J,352 (U;) .' :. 9,147 (17.6) .. 24,040 (46.2) O{O.O) >24,040 (46.2) . 33,186 

. '520 ...• •.'.7'795{15.0)I'352i:~~':47d7.~ <24.040' (~.~ O(O'~~>2:,:~(~.2)33'186 
E. Aircraft Travel Times and Delay - Departures 

1:: ii .. '. .'J4;;~~) U,nl=£i;T~7~~;~)~~5~~~O)29*:i~~~~:.S) ...:£
 
520" '. ·····7.774 (15.0)' 31,128. '4,976 ~.~ .•••. ·2.798(5.~ ':',••,•• 5 (0.0). "29.349 (56.4)2~)54(56~ .• 

F. Aircraft Travel Times and Delay - Arrivals and Departures 

Notes: ArriVAl and departure delays, travcl times, and totals are in minutes. 
Ground Delavi Include Runwav Crollin2 DelaYI 
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Seattle - Tacoma Capacity Design Team Update 
lIug",'18, 1994 

SIMMOD • Simulation Model 

Simulalion Experiment Synopoil 

A. Simulation Description 

I. Simulation Altemative: Do NOthin. ....•. •. i >'.' ··.i . 
2. Runway Use Weather Scenario: SoiithFlow Arr: 16R. [1liL); Dcp: 16L;116RI 
3. Aircraft Demand Schedule: Fulure I: 1280 OpslDay; 425.000 OpIIYcar 
4. Primary Wcalher Condition: VFRI 

....·i;·..ISV100ii·.5. Experiment Number: 

B. Runway Operating Configuration C. Runway Crossing Statistics 

...<... --------~ .. + 
~ .. + --------~ .. .,:(__t 

D. Aircraft Travel Times and Delay· Arrivals 

. Xing Tol Xin.. Avg Max Tor.s1 
Rwy Xinn Del (miD) (ad!) (m!o) 

,lliL 541 261 0.83 22.19 

.. '. . 

11<>. ..•••. UoiRlpOdecl TNvel T.... . .. .. . . .. . D • I a y . s,...... 
Rwy Am AitCAveJ a_CAvp TOClll(AVeJ AlrCA;',)·. G""'OdCAv,) TOlII(AVeJ'T_ 

16R .417··' 

16L 223 ·i;~~; ~:::~l ... ·· '1.:~ g:~'~:m~~:~ ii~~~:~~· .~.~g:~~~g:~ .::~~ 

AD 640 . J. ·.12.379:.61~(lS.0) .. ·1.~D~.4) .1l.~S4(17.4)1.:1S(1.6)· .. • .. 211CO.3) .' ·1'=~1.9) 
E. Aircraft Travel Times and Delay· Departures 

R, ;;,~ ....•..••..•.•..•..••.•.•.. 1.:;~;~') v.~.~.iE·);runo.lT.:C(~;1)··.··. ~~iO!ir .·... ..··..~{2~7);iTOlII.38~t~~).· .. i···~.272 
:: .~i: .4.788 ~.3) 2,S7S (5.0) 7,363(14.3)52(0:1)1.187 (2:3) . 1,238 ~.4) 8.602 

All 640 .6.000 (9.4)3.247(5.1) 9;l47(14.4;iI~(0.2):~~{2.4) ·1,627 (2.s)1~~873 
F. Aircraft Travel Times and Delay - Arrivals and Departures 

No. 
..9?!.... 
1,280 

·····.Unimj>edod T"'veITi......»> 
Air CAv.) GrOund CAYJl . ·ToUI (Av,) 

IS.617 (12.2) 4.784 (3.7) 20.401 (15.9) 

Notes: Arrival and departure delays, travel times, and totals are in minUtei. 

Runwavs orouin2 delays arc inoluded in 2round delays 

http:�..��..�.�..�..��.�.�


Seattle - Tacoma Capacity Design Team Update 
Aug..../ 18, 1994 

SIMMOD • Simulation Model 
Simulation I!xoerimcnt Synopod 

A. Simulation Description 

I. Simulation Alternative: 
2. Runway U.. Weather Scenario: 
3. Aircraft Demand Schedule: 
4. Primary Weather Condition: 
5. I!xporlmcnt Number: 

B. Runway Operating Configuration 

fl c~'" -----~:..---~fl + 
fl +----......'!g 

.--~ fl 
D. Aircraft Travel Times and Delay - Arrivals 

C. Runway Crossing Statistics 

. 

Xin&' Tot Xinga Avg Max Total
 
Rwy Xings Dol (miD)
em!)'" 1m!' 

16L 570 29& 0.&9 12.40 263.73 

I 

No.. '. .... IJnimpedocI T..vd T_ . . Del • y S)'1lem
11...,. Am " : '..,. ··AIr (Av,) ," ';·'OroaaoI {AYJl '.' TOlaI {Ava> ", Air (AV" 0""",,, (Av,) . 'Tola1 (Ava> . ;...~ 

~:~. ..5;: ." . i.::: 8:::~l~:'~fi::~~:: ~~:~ ~::HK~~ .. '. ~ ~:~3:::~ ~~;:~ .4i::~
 

640< U;226(17.5) 45,125·9.602(15.~) 1.624~:~) '···33.61~ (~2~) ··~5 ~O'4) ',' 33,~9~(53.0)All 

E. Aircraft Travel Times and Delay - Departures 

'No. '. """'-""'-"'-'-'-""""',."'...",.,-. ,._,}f.'irp" ~~~~:~:;::,,::._:: ..._/:::::\);:>: ,", __ c.",;">,:,_",. :.',, _. ' "1).' I-.-·y '.. ,-,. ".', , S)'Ilcm 
RwY .Deft. ;::\'::::t:J{t:::;:::;n:':::-{A~;'(A~i) i:::ij~:;,::ti~:::;'; ':\':/::9#!:0~i) ;.'\::::'r~::txw \'::/:;"L:!!!!!.;\\},/('::orOUi.ld'(Ailff:Y":;:::\;'iot&tCAV,y{ 

16L' '. 640. <5.997 (9.4)3;;5~S.;) . ~;;;(;~.6)' .;~~~.O) 1,~;:~~ '.. 1.4~~;~.3) 10,&10 

All 640 . . '5,997 (9.4) . 3,315 (5.2) . '. . 9,312 (14.6)· .••..•.. 13 (0.0) .. '1.485 (2.3) •.•• 1.498(2.3) .' 10,810 

F. Aircraft Travel Tunes and Delay - Arrivals and Departures 

No. .'.'> Voimpedod'TnvoITi... .'. ,."i"'. .. ....',<, ....<.,.Tio r. 1. <'D e I lIf' '. ' ..'. .·Sy_
Aii-.(,..;.) ·ilRiiiild(AYI)· ...•.. Tota1 ("",f 'G~ (A~c)AiTAlr(AYJl •.•..••••nep QUO(Av~i t~ (AvS> Ti.... ....2E!

1,280 15,599 (12:2)4,~40 (3:9)«20,53& (16.0)\298(0.2) "33;613 (52.5)1.485 (2.3) 35,396(27;7) 55,934 

Notes: Arrival and departure delaY', travel tim.., and lotalo are in minutoa. 
RunwaYI Crolsinll delaYI are included ill ground delaYI 



Seattle - Tacoma Capacity Design Team Update 
Au~"" 18, 1994 

SIMMOD - Simulation Model 
Simulation EllDCriment Synopsis 

A. Simulation Description 

1. Simulatinn Allemativc: Do Nothing.:.,,,,,.:,,::,,;·.,,, .: 
Sculh Flow An: 16k; Ocp: 16L.2. Runway UIC WCllhcr Scenario: 
Puture 1: 1280 OpolDly; 425,000 OpafYear3. Aircraft Demand Schedule: 

4. Primary WCllher Condition: IFRlf213 
ISl100 ,.5. Experiment Number: 

C. Runway Crossing Statistics B. Runway Operating Configuration 

Xng Tot Xing. Avg MIX Total 
Rwy Xinp Del (miD) (,.;,,) (u.) 

16L 145 0"'5 4.42 79.5 

---~--~ .. +
i .. + -----ioaa.--I!' 

D. Aircraft Travel TIDIes and Delay - Arrivals 

1_1";'~;;;WYL-_:";':;;:O..;.'_ •.:·.~,••• ~.:~1q) UDi=J;;T~~;(~Vf6).. ';< : . ,~;~A;:OO.4) .G~~;;;. ~~~:.S) ... :f:; 
I AU . .. .. 77(0,1)/65,600 (102.S) 76,87064Oi;ii'::(IS'O)l'~:'6)n'270(1~.~i ~'523~::~: 

E. Aircraft Travel Times and Delay - Departures 

3,315 (5.2) 5,984(9.4} 

R..., :;;. ......, ·.""'CAVIl U~=(:;;T~ ~...l<Ava)<(J~iAv&l . ";";'~;;'rOlal(AYJ) 

16L 640 ... ···5,984 ~~.4) .. ,. 3.3lS(5:;) . 9.2~(~4.~ ·i~i6.0)· .~.~~~ (IU) ··7,443 (11.6) 

·9;299 (14.5) . '13 (0.0)7;430 (11.6) ·7~443(U.6) 16,742 

. s:.:: 
·16.742 

F. Aircraft Travel Times and Delay - Arrivals and Departures 

. No. .'., U"'!apodoo!, Tn..t ~. ,: " Sy_ 
....QEL Air (AVV"GtOoincl (Ava) TOtloI (A.,) Ol<lUncl (AVJ2~;;'\;~)~:~:y'v,) Talal (A.,) ··Tunc 

1,280 15,590 (12.2) ·4,979 (3.9) ·20,570(t6.1) 90 {O.I) , 65.523 (10U) 7.430 (11.6) 73,043 (57.1) . 93,613 

NOIeI: Anivll and departure delayl, travel timca, and lolIls Ire in minulel. 

Ground Delava Include Runway Cro..in~ Delay. 
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SIMMOD • Simulation Model 
Simu1alion E SVIlODlU 

Seattle - Tacoma Capacity Design Team Update 

............ ..... . ......•. ... ..... ....
.Do Nothina . 
South Flow Am 16R; Dop: t6R
 
Future I: 1280 OpolDIY; 425.000 0p0IY_
 
IFR4
 
[SI400
 

AURIUI ]8, ]994 

A. Simulation Description 

1. Simulation AhorMti.....c: 
2. Runway UIC WWbcr Scenario: 
3. Aireraft Demand Schedule: 
4. Primluy WWbcr Condition: 
5. Experiment Number: 

C. Runway Crossing Statistics B. Runway Operating Configuration 

Xing Tot Xing. Avg Max· TacaJ 
Rwy Xinp Del C...., (....) {..., 

----~--~ ..+ll'l ---------_...iC!_---1" 
D. Aircraft Travel Times and Delay - Arrivals 

No. . . Unimpoded TnvolTomc Del_ Y .. ' ,,,,,,,,,SYIIcm 

I....:.R:.;;wy~__=:Am~-. . Air (Av,) OtouDd (AVB) '1'_1 (Ava) Air (Av,) GrouDd (AVI) T.,.;,i (AVa) T1IlIC 

16R 640 . •.. .. .• 9.606 (IS.O) 1.664 (2.6) 11,270 (17.6)88;006 (137.5) 0(0.0) 88,006 {137.S)'»,277 

All 64O"/~'~(IS.Ol·· 1,664(2.6)· •• 1I~70(17.6)"·" o ~.O) "8~:~ {137.S) 99,27788,006 (137.5) 

E. Aircraft Travel Times and Delay - Departures 

Del.I'I S,...... 
. Qu!#Q..irr)T....I(AYJ) .. '.1'\mo 

'. 9O,l2S(14O.8)9<i!i~t{14O.8)~,66[ 

90,125(140.8)90;131(140.1) .'»,6619,530 (14~9)' '.' .. 

F. Aircraft Travel Times and Delay - Arrivals and Departures 

No Ur:ninpeded Tfavel Time ,', Tal .a 1 Del.a y Syltem-2E!.... _",AIr:::.'.>:(A:::V:.oI)L··""-,",,··",,O::.IOO=oo=(A,,-··y,.II,,-)"" . .=Dep=:Que~,-,(:.:A.:.oVJ)",·_._ Tome•• ~T","':::cl(","",vt)",_= __O::.IOO=oo=(":.:Y,.I,,-)_·····~··-'Arr~··,-Ai",·:.:.r.r.(A",y.,J),= •.=T::Ola::I"'CA:.:VJ)""-___ 
1.280 15,686 (12.3).5,114 (4;0) ··20,800 (16.3) 6 (0.0) 88.006(137.5) 90,125 ([40.8) 118.138 (139.2) 198.938 

Notca: Arrival and depa.mne delay., In.vel timeI, and totab are in minutca. 

GrooDd Delay. Include Runwav ern.sin. Delav. 



SIMMOO • Simulation Model 
Aug..., 18. 1994 
Seattle - Tacoma Capacity Design Team Update 

Simulation Experiment Synopais 

A. Simulation Description 

. .I. Simulation Alternative: Cia.. 3 ok 4 Runway: No BAlnter.etiotl; .: 
'2. Runway UK Weather Scenario: South Flow Art: 16R, [16L,16X); l>ep: 16L,ll6R] 
3. Aircraft Oemand Schedule: FII'ure I: 1280 Op.lDay; 425.000 0pa1Y_ 
4. Primary Weather Condition: VFR2
 

ISV202 i. ...
5. Experiment Number: 

B. Runway Operating Configuration C. Runway Crossing Statistics 

•. Xing Tot Xinp Avg Max Total 
~ Rwy Xing Del 1m!" (miD) (mira)

1
iUl 16R 63 43 0.91 5.31 39.1 
'0 16L 640 270 0.6683 8.33 180.5 .. <4"	 i~ 

icc 
~ .. + 

'0 

~.. +	 !q -0> 

.. 

D. Aircraft Travel Times and Delay - Arrivals 

I....:lt.:.:wy"-_':':...~O;;.._ .. .•.... AitCAV,( Viii:::~:;; ......TCIIal (AVj> Ai~ (Ava> G:"~\~vd TOIa1 (Avl> ~= 
16R 577 ... 8,568 (14.9) 1,454 (2.5) .·10,022(17.4)310591 (54.8) 162 (0.3) 31,752 (55.0)41,775 

I~· 63 ....••... ·~i~{i4.5);~~.~ . 1:1S0(18.3)i.sS2~.~· ····~S(G.9) .... 1,601(25.5) .i:7S1 

All 640 .•..• •~,484 (14;8) ·t,~~ ~.6). •11.113 (It~33,~42(51.8) 216 (0.3) 33,359 (52.1) ·44,532 

E. Aircraft Travel Times and Delay' Departures 

-aWl·;;' .. ..•... A!tCAYt> .. ~;1=0;?- T"'I(AVP~";;;nd(A;".·· :;'~A:'~ .ToiOtCA;l .. s:: 
.~6L .. 640 ···············S.~;i;.4)~.~i~.ri)· ·;,222 (I~.~;.. 787 (1.2) 800 (1.3) i~.02213 (0.0) 

:'::'::':<::;'::::,:,;

AD 640·· 9,222 (14.4) ·13 (0.0)· 787 (1.Z) 800 (1.3) 10.022·S.~7~.4)3;226(S.O) 

F. Aircraft Travel Times and Delay - Arrivals and Departures 

No.	 
. '.- -----.-.-- ,',',-,. :T 0 La,::! ·,D-,-.J-. y:<.'.... '··SyJlem 

Air ("VI'> .·.·VQi=I:v~) Ti~TOIa1(AV'). (l"""'" (Avs> .. . An Air CAvs> Dep que (AVll TOlaIIAVI> ·TIIIIC.:..2E!.... 
1;280	 15.481 (i'l.I) 4,914 p.lI) 20,39$(1$.9) Zl9 (M) ·33,142 (51.8) ..•. ..•. 781 (1.2) 34.159 (26.7) S4.554 

Not..: Arrival and departure delay., travel tim... and loloW are in minutea. 
Runways croSling delay. are included in l!IOund dela.. 
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SIMMOD • Simul.tion Model 

Simulation Experiment Synopsis 

A. Simulation Description 

I. Simulation Alternative: 
2. Runway U.e Weather S.....rio: 
3. Aircraft Demand Schedule: 
4. Prim.ry Weather Condition: 
S. Experiment Number: 

Full U.. Runway 3300' Crom 16R.nd It» Operation••t BPI ..... '., 
South Flow ArT: 16R, 16X; Dep: 16L, 16R . '. 
Future 1: 1280 O",IO.y; 425,000 OpoIYear 
VFR2 
ISV206 •. 

B. Runway Operating Configuration C. Runway Crossing Statistics 

-----------~ .....(.. 
l~ 
,Co) 

Xing Tot Xings AV8 Max Total 
Rwy Xings Del . fin!?) (miaJ (miD) 

~o 

iC! 
; -_.....:----~ .. -+ 

16R 205 120 0.87 4.1l9 104.6 
16L . 640 270 D.83 '15.80 '224.6 . 

..... 
~CD 
!8 .. + --_..............''--~ 

D. Aircraft Travel Times and Delay. Arrivals 

No. .' . . Uni....,.ded Travel T..... · D • I • , s,.... 
11..., Am .. .. . . Air Air {i_nil CAval .' . ·T_l (A'a> '.' Air CAvl? .Groitild CA,,) ToIa{(AVl? . TIme

::::.:::::::::1.:: ..... .::::::~ ..••... 1.::::: .. .....::: :::;:':::::::: 
AD 640'· . '.. ..•... 9,605 (15.0)·' 1,929 (3.0) ". . 11,s34 (18.0) '.' 2~6Oi; (4.1) 334(0.5)'. 2~940(4.6) . 14,474 

E. Aircraft Travel Times and Delay - Departures 

." . NO,' .., ..' .' VnimpededT....IT_ . •• .. . .. D. I • Y . S,...m 
Ilwy Depo . .. . Air(Av.> ..... O-(A'I1'" ToI&I(Av,)Orounc\(A",rtJuOuoWI1ToI&l(AV;, T'_ 

16L 640 . . .... S,984 (9:4» 3,226 (~.~ . 9,2iO(I~.4; 19 (0.0) I,~(U) 1.024 (1.6) 10,234 

AD ··..••.·640·.· 5,984 (9.4)3,226(5.0) ." 9,210(14.4) 19 (0.0) 1.00s (1.6) 1.024 (1.6)10,234 

F. Aircraft Travel Times and Delay - Arrivals and Depar1UreS 

. :;;···~iA~B) . 
1,280IS,s89 (12.2) 

unimpeded T..YO\Ti...... ·./ .. ' ••. .... ..... .)1' 0 I • I ... D.. t.d· .•.•... '..S,llem 
.Groiiria (AvI) • TOW (Avlf . ·••..······"'O"'rounc\"'·::·····=··..,tA;,:t:o.I>'-···_._··"'Aii''''·'''Air..·..,(".Av",ilil.·.,.·'-,Pep",":&:.'. "Qu!::'",<A","Il",....·_·.-,,,,,,"\>Ia!::'··:.l@".v",ilil._···Time 
. 'S,I54 (4:0) ..•..••• 20.744(16.2)' .···3S3 (Q.3) 2,606 (4.1) .•··••··1.00s (1.6) ••••.. 3,964 (3.1) .24,707 

Notel: Arriv.1 and departure delay., travel tim.., and tollll 're in minutel. 

Runway. cro"in2 delay••re included in ground dela.. 
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Seattle - Tacoma Capacity Design Team Update 
AIII"" lB. 1994 

SIMMOD - Simulation Model 
Simulation Ilxperiment SynO\lliJ 

A. Simulation Description 

1. Simulation Alternative: 
FuU Usc Runway 3300' from 16L~~."J'~, ~~}()9., ,ti~n. at BPI,,.,.,.,.Opcra",

South Plow Art: 16L, [16X]; Dql~ ·16'R../ .. ,.",.,
, 

, , ,"""2. Runway Usc Weather Scenario: 
Future I: 1280 OpslDay; 42S,OOO OpsrYcar ,. . ... .3. AIrorsft Demand Schedule: 

4. Primary Weather Condition: IFRII2I3 
ISII 06 - No Glide Slope lotcrrcrcnco .. . ..S. Experiment Number: 

B. Runway Operating Configuration C. Runway Crossing Statistics 

------0lIIIi!----- ~ •. ~4>4 

.. -+ --~I~~Dc;; 
-----------'."!_-- ; .. -+ 

Xing 
Rwv 
34L 
34R 

Tot 
Xings 
869 
229 

XInga Avg 
Del (mi.) 

130 0.82 
104 0.65 

.. ,' .... , ' ." 

Max 
(lIIia) 

4.80 
14.93 

.< 

Total 
Cmia) 

106.2 
67.4 

D. Aircraft Travel Times and Delay - Arrivals 

No. . V.impeded Trsvcl Time . . D c I • Y $y.... 
Rwy Am Air (AVJ!) •.. GroUnd (Avg) 'i'oiaI (AvIl ,. AIr (AvglGround (Avg) Totol (Ava) ··T_ 

16X229· . 3,~ (16.1)· .... 969. (4.2) .. 4,665 (20.4) .··676 (3.0) . 153 (0.7),·· 829 (36). .. 541'4 
16L .. 411'·' ... 5,906(14.4) . 838 {2.0) 6.745 (16.4) .1,800(4.4) ...'.'. 66 (0;2)<1,866 (4~< '.:610 

AU 640 9,602 (IS.O) 1.807~.8) '.. 11.409(17.8~i2A76 (3.9) ·219 (O~3)2,~S (4.2).· .. 14.104 

E. Aircraft Travel Times and Delay - Departures 

t:;s<, . . ~ (A~&)l1nim:~A~; TunC Total (Av,) > Ground (Ava).:.¥(A:.r .Total (A!I> ..• ~= 
16R 64OS.984 (9;4) ... 3.507 (5.5) ·9,491 (lUi "S8 (0.1) 7.770 (12;1) 7.827 (12.2)· 17.318 

,:"'c,:::.:.:,::'· '-'--','" .. '. ,', • ':.::::- .. :::.:,.:, ..::'::. >..::',;\.;:\/:::. ' .. :: ..:: ',::'::'.."'.:' ,.
'--:':'\,,:,:.:,:,:,~., ,.::'..:::,.-..".::>,::.::.:',::'.: : "'.:"","":"':"-":" .. ,.." ' .. . 

.c·, :::::,.::': .. 

640 . ····9.491 (14.8) .•.....•.•• 58 (0.1) ·;.170 (12.1) ..••.• 7.827 (12;2)1~,318AU 5,984 (9.4) . 3,SD7 (5.S) 

F. Aircraft Travel Times and Delay - Arrivals and Departures 

No. ..< •Umillpcd"4 Trsve\Ti"", ..•••...••...•.......... . '·'·,TOI a I Del ay .. 

...!?E!....Alr (A~g) GroUnd (Avg)Totil (Ava) Ground (Avll AIr (Ava) Queue(Avg) Tow (Ava) 

1;280 15.586 (12;2) S,314 (4.2) 20,900 (16.3) . 277(0.2) ··········.·····2.476 (3.9) 10,522 (8.2) . 31.423 

Notes: Arrival and departure delays, trsve! tim.., and totals are in minutea. 

Ground Delays lDclude Runway Cronin2 Delavs 
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Seattle - Tacoma Capacity Design Team Update
A"K"" ]8,1994 

SIMMOD • Simulllion Model 

Simulolion EXllCrimenl Synopoi> 

A. Simulation Description 

..I. Simulation Altemative: PuD Uoe Runway 3300' frorn16R IIld 100 Opera!lona at BPI 
2. Runway Uoe Weother Scenario: South Flo'" 1= 16X; Dop: 16L 

Puture I: 1280 OpaIDay; 425,000 Opll!Year3. Aircrall Demand Schedule: 
4. Primary Weother Condition: IFR4 

ISI406·.S. Experiment Number: 

C. Runway Crossing Statistics B. Runway Operating Configuration 

, ~ .. + 
; 
\w
,Co) 

'" l~----... 
; 

-~---~ 
~ 
~ 

-------------~
 
D. Aircraft Travel Times and Delay - Arrivals 

Xina· To< xm,. Avi Max TOl.llI 
Rwy . Xing. 0.1 CadD) (aU!!) .(....) 

I. 16L 640 203 0.75 14.56 IS\.6 

UDimpodod. Travel Time. D • I. y.. .•No. . 
Ana .11.'01)' G_IAva) Toia1IAva>Otound (Ava>TOlfl (AvJ> 

.~~~. ····10. .•..........• ·.9,~i;d.i)·. ··2:S47(4.0) ...•• ' ~~~ (19:1/117,"5(137.3) ......•. ·147{~.~; ······8~.~ (lj7.~j •••.• 1~~9
 
AD 640 ... ...•. ... 9;690 (15.1)2,547 (~.O) ~,237 (~;.1)81.1I8S(131.3) 147 (0.2) 8~.~ (131.6)100,269 

E. Aircraft Travel Times and Delay - Departures 

No. UolmpedocI Tnvel T_ . ... . 0 • I • y . . . S>'*m 
11...,. Dep. Air (Avg) Ground (Avs) . ·TOlfl (Avl> . Otound{A~jl Queue (Ava) Tocal fA!J) . .T_ 

;~~. 640 ..• .•..•.•.. . ~.;~(9.4)3,226 (;.0) .. ..... 9~10 (i~.4;<i; (0,0) 62i{I:~)· 6~(1.C» .. 9.843 

..640 5.984(9.4} ..•. 3,226 (.s.~ .. 9~10 (14.4) ···13 (0.0)621(1.0) ..All 634 (1.0) ..... 9.843 

F. Aircraft Travel Times and Delay - Arrivals and Departures 

S,Jlem 
"TIIDO 

110,112 

Notea: Ani..11Ild departure delay., travel timea, IIld 1ol&bI .... in minutea. 
Runway••!Offing delay..... included in oround delaya 
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