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I. GENERAL DISCUSSION AND MODEL INPUTS
 

Accepted Model Inputs 

The following model inputs, presented in Data Package 8, were accepted by the Design 
Team at the October 17th meeting. These inputs will be used in the capacity analysis 
and in the simulations. Their details appear in Appendix A. 

* PDX Fleet Mix Cost of $ 1,200 per hour for all demand levels. 

Status of PDX Inputs and Tasks
 

Exhibit 1 describes the status of the PDX inputs and tasks.
 

Airport Layout
 

Exhibit 2 presents the current airport layout for PDX, including runways, runway exits, 
taxiways, and gate areas. 

Model Inputs 

Exhibit 3 presents VFRl, VFR2, and IFRI runway configurations for PDX. 
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EXHIBITl
 

STATUS OF PDX INPUTS AND TASKS
 

INPUTS AND TASKS STATUS 

Model Inputs x 
010 Runway Dependencies due to Departure Air Crossovers X 

Additional IFR1 Dependencies due to Departure Air Crossovers X 

ATC Separations (Existing Airport) X 

Noise Dependencies (Existing Airport) X 

Amuel Demend Levels (1993 and Future DeRlllnds) X 

Demend Characteristics (1993 and Future Demands) x 

1993 Hour Counts X 

Future 1 and Future 2 Hour Counts X 

Operational Procedures and MinillB (by configuration) X 

Capacity (Existing Ai rport & 1993 Demand) 

ALPs, I~rovements, and Sinulation Scenarios (Updated) DP9 

S..,le of SIMMOD OUtput X 

SIMMOD (Calibration -  1993 Demand) DP9 

SIMMOD (Do-Nothing -  1993 Demand) DP9 

SIMMOD (Do-Nothing - Future Demands) DP9 

SIMMOO (I~rovements -  1993 Demand) 

SIMMOO (Improvements. -  Future Demencfs) 

Fleet Mix Costs X 

Amuel Delay Costs and Savings DP9 

X:	 The it.... pnl'ViCUlly eccepted 8I1d 81JP1!8rB in 
Appendix A. of this data p8Ckage. 

DPn:	 Data Package n. 
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EXHIBIT 4 

RUNWAY CONFIGURATIONS - PDX 

(PDX Do-Nothing - with lOR and 28R ILS) 

EAST IFRlEAST VFR1 " VFR2 

~--------'»~ 
10L 

lOR. lOR 

WEST VFR1 & VFR2	 WEST IFRl 

<:::{------< <{------<
28R. 28R 

28L 

NOTES:	 Only lOR and 28R have CAT I n.s. 
In VFR2, only Small airtraft can land on lOL and 28L 

~ • PRIMARY AIR OR DEP RUNWAY 
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ll. PROPOSED AIRPORT IMPROVEMENTS 

Improvements 

Exhibit 4 lists the potential improvements for PDX. These are options which could be 
studied, but are not necessarily recommended. Some improvements were combined and 
will be simulated as a package. At the September 1994 meeting, the Design Team selected 
SIMMOD for the simulations. 

At the last meeting, the Design Team did the following: 

Imp (4) Agreed to compute the savings rather than use SIMMOD for this improvement: 
Build kUiway exits B-4 & B-3 (with enlargetljil/ds) IIOTth of lOR/28L. 

Imp (12) Deleted: Re1ocole or Rep"," ILS Glide Slopes on lOR and 28R. The lOR GS is being 
relocated now. The 28R GS should not have been on, this JisL 

Imp (21) Deleted: Reduce distance from ILS hold line to runway  lOR & 28L. The lOR ILS 
hold line is being relocated. The 28R hold line should not have been on this JisL 

Imp (25) Deleted: lncmzsed or tIecnmed peaking operations during crilical time periods. 

Simulation Scenarios 

Exhibit 5 lists simulation scenarios for PDX. At the last meeting, the Design Team deleted 
the following SIMMOD simulation package: 

Pkg (K) Build Exits B-4 and B·3 on lOR/28L. Compute benefits, rather than simulate. 

Pkg (J) Reduced Arrival/Arrival Separations due to GPS 

The Design Team expects GPS to reduce the variability of approach speeds, which would 
reduce the arrivaVarrival buffers and separations. Based on observed data from another 
study, we could expect the average deviation of the approach speed to be reduced by 
almost one-third. That could reduce each average arrivaVarrival IFR spacing by 0.2 NM. 

In conclusion: For Pkg (J), the ex.J)eCted Dow rate for a single runway would be 35.3 
arrivals per hour in IFRl - an increase of 2 arrivals per hour over the IFRl Base-Case 
(33.3 arrivals). 

Does the Design Team still want to simulate this package? 
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EXHIBIT 4
 
POTENTIAL IMPROVEMENTS -- PORTlAND
 

(Revised 10/17/95)	 Models 

Airfield Improvements 

1.	 Improve exit taxiways on Runways lOR, 28L, and 28R. Narrate 
-- Some exits are too narrow. Some are not stressed enough. 

2.	 Build new exit taxiways for 10L and 28R. Compute 
-- Add angled exit(s). Enlarge fillets. 
-- Needed at higher demands to insure 2.5 NM minimum IFR spacing. 

Tech Center will compute expected occupanl.)' times at Pl & F2 based
 
on the types of aircraft landing on 10L & 28R at those demands.
 

3.	 Build exit C-S south of 10R/28L Narrate 
-- See Port of Portland's South Airfield Study. 

4.	 Build taxiway exits B-4 & B-3 (with enlarged fillets) north of 10R/28L Compute 
-- B-4 -- acute angle and 5,550' from threshold of lOR.
 

On lOR, gives commuters and narrowbodies easy access to ramp and Twy B.
 
MED exit at B-4 (45 seconds) instead of B-5 (55 seconds).
 
SML exit at B-4 (50 seconds) instead of B-5 (60 seconds).
 
LRG & 757 -- 32% use B-4 (45 seconds) and 49% use B-5 (53 seconds).
 

-- B-3 -- acute angle and 5,550' from threshold of 28L.
 
Gives Large aircraft on 28L easier/quicker access to Twy E.
 
Aircraft would use angled exit B-3 rather than 90" exit E.
 

4B. Build a N/S taxiway connectIng East ends of parallel runways. SIMMOD 
-- Nortb}South taxiway will relieve ground congestion and enable runways to be 

assigned based on direction of flight rather than gate location. 
- In final report, for each demand level: State additional annual savings due to 

relaxation/elimination or noise restrictions. Obtain savings from Pkgs (F) & (G). 
- In fmal report, for each demand level: State additional annual savings possible 

due to PRM. Calculate minimum additional savings 88 follows: difference in combined 
savings or Pkgs (C2) & (1:2) over combined savings or Pkgs (CI) & (EI). 

S.	 Build penalty boxes. (Where would they be located?) Narrate 
-- Neither RDSIM nor SIMMOD can simulate penalty boxes. 

6.	 Build departure pads on ends of all runways. Narrate 
-- ASClOO provided a narrative which the Design Team accepted. 
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EXHIBIT 4 (cont) 

POTENTIAL IMPROVEMENTS •• PORTLAND 

(Revised 10/17/95) 

Facilities and Equipment Improvements 

7.	 CAT I Approaches (ILS, MLS, or GPS) on 10L & 28L 
Required for Imp 13 & 14 (simultaneous or staggered approaches to the parallels). 
- Will be simulated with restricted and unrestricted use of CAT I approaches. 

8.	 Install a PRM (precision Runway Monitor). Required for Imp 13. 
(Required for simultaneous approaches to the parallels.) 
- Will be simulated with restricted and unrestricted use of CAT I approaches. 

9.	 Use of Microwave Landing System (MLS) on 28L 
-- Can affect flight paths aircraft follow in performing simultaneous procedures. 
-- Other alternatives can estimate delay savings from the use of simultaneous 

instrument approaches and departure procedures. 
- Only Horizon DHS & D38 are MLS equipped. Use of MLS is restricted. 

Affects 64 daily arrivals at 1993 demand. 

10.	 Use of GPS approaches. 
--	 Could affect flight paths which aircraft follow in performing simultaneous arrival 

and departure procedures. GPS could permit unrestricted use of 28R for 
simultaneous or staggered instrument approaches (see Imp 13 & 14). 

Operational Improvements 

13.	 Simultaneous (independent) CAT I approaches to parallel runways. 
- Requires Imp 8, PRM, or other technologies. 
- Will be simulated with restricted and unrestricted use of CAT I approaches. 
- GPS could permit unrestricted use of 281. 

14.	 1.5 NM staggered CAT I approaches to parallel runways. 
- Requires Imp 7 - CAT I ILS/MLS/GPS on 10L and 281. 
-- Will be simulated with· restricted and unrestricted use of CAT I approaches. 
-- GPS could permit unrestricted use of 281. 

15.	 Reduce minimum intrail IFR spacing to 2.5 NM (from 3 NM) 
between like class aircraft on final approach. 
-- i.e., Reduce longitudinal IFR spacing. Requires reduced occupancy times. 
- Implemented May 1995. 
- In final report, state annual savings at 1993 demand. calculate savings as 

follows: dilTerence in savings of Pkg (A) over savings of Pkg (0). 

Models 

SIMMOn 

SIMMOn 

SIMMOn 

SIMMOn 

SIMMon 

SIMMon 

SIMMon 
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EXHIBIT 4 (cont)
 

POTENTIAL IMPROVEMENTS •• PORTlAND
 

(Revised 10/17/95)	 Models 

Operational Improvements <continued) 

16.	 Immediate north divergent turn for Large Turbo Props SIMMOD 
in both Dow directions. 
- Allows northbound and eastbound Large Turbo Props to avoid following 

the same initial departure heading as jets. 
•• Will increase departure capacity and give more direct routing. 
-- Large Turbo Props tum north at 3,000' (about 4 NM from the end of the runway). 

The 1993 daily schedule has about 130 departures which are Large Turbo Prop 
commuters (Medium). Because of Noise restrictions, when a Large Turbo Prop 
is followed by a Jet, the DID separation is 2 minutes (instead of 1 minute). 

19.	 Immediate divergent turns for all aircraft. SIMMOD 
•• Requires Imp 16 & 18. , 
-- All aircraft could tum immediately after takeoff onto divergent courses. 

Will allow independent departures from both parallel runways in both flows.
 
•• Will increase departure capacity and give more direct routing.
 

20.	 Peak period use of Runway 2 for arrivals by Small aircraft. SIMMOD 
-- Aircraft in som Groups 1 and 2. 
-- These small aircraft can hold short of (or exit before) the south runway. 

User Improvements/Options 

24.	 Increased or decreased instrument operations at Troutdale and Pearson. 
-- Affects only IFR operations. 
- Troutdale (TID) approach crosses arrivals to 28 and Narrate 

departures from 10. 
- Pearson (60S) primarily atrects arrivals to 10L in IFR.	 SIMMOD 

Pearson's atrect on PDX will be simulated as restricted 
and unrestricted CAT I approaches to 10L at PDX. 
Pearson is less of a problem for PDX than Troutdale is for PDX. 

IOTES:	 DO-IOTHJMG __ .i...lt..... straight-in IIIlPCI8Ches are penaitted. 
an 912B/94. the Design Y.,.. _reed that DO-IOTHJMG ....ld a CAY I US an 10R en:i 281. with a 
single IFR1 arrival st~ in both 'lest en:i Eaat fllllll. 

FAAYC Motes an DO-IOTHJMG i..t~t IIIlP CI8Ches at POX:
 
Only domestic approaches listed here.
 
CAT II/Ill ILS: 10R
 
CAT IlLS: 10R, 28R
 
LOC/OME: 20
 
LOC Backcourse: 10L
 
VCR: 281
 
NOB: 281, 28L
 
LORAN RNAV: 10R, 281
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EXHIBIT 5
 

SIMULATION SCENARIOS -- PORTLAND
 

Simulate at These Demand Levels 
~ Description of Package 1993 F1 F2 

y(0)	 CALIBRATION (with 3 NM miDbnum In apadDg) N N 

y y y(A)	 NEW DO-NOTHING (with 2.S NM MInImum In Spaclac) - BAS&CASE 

(B) CAT I ILS on 10L - Restricted Use due 10 PelU'IIOn In VFRIIFR 
All SmaIl &: Medium ain:raft, and lOme Large ain:raft, can land on 10L with 3.6" OS 

(3.6" OS in YFR &: IFR, CAT I minimUIIIB) 

(B1) 1.5 NM Staggered IFR Approaches Postpone Simulation 
(B2) Independent IFR Approaches - PRM Postpone Simulation 

(C) CAT I ILS on 10L -- Unrestricted Use 
Any Iize ain:raft can land on 10L 

(3.0° OS in VFR &: IFR, CAT I minimUIIIB) 

(C1) 1.5 NM Staggered IFR Approaches 
(C2) Independent IFR Approaches - PRM 

(D)	 CAT I MLS on 28L -- Restricted Use 
(only Horizon DH8 &: D38 are MLS equipped, CAT I minimUIIIB) 

(D1) 1.5 NM Staggered IFR Approaches
 
(D2) Independent IFR Approaches - PRM
 

(E)	 CAT I ILS Capability on 28L - Unrestricted Use due 10 GPS 

(any ain:raft can use 28L, CAT I minimUIIIB) 

(E1) 1.5 NM Staggered IFR Approaches
 
(E2) Independent IFR Approaches - PRM
 

(F)	 All Large Turbo Props Can Do Divergent Turns 
(no departure noise rcatrictions for Large Turbo Propa) 

(G)	 All Aircraft Can Do Divergent Turns 
(no departure noile restrictions for any ain:r'aft) 

(H)	 Box-Haulers Can Arrive on Runway 2 in Peak Periods 
(Spm-7pm, bax-baulers arrive on 2 &: hold-Jhort of 10Rl28L) 

(I) N/S· Taxiway Connecting East Ends of Parallel Runways	 N 
(2 CAT I UDJ"CStrieted approachca in 2 nows, 1.5 NM ltager, and departure noile restrictions) 

(J)	 Reduced Arrival/Arrival Separations due 10 GPS 

(due lO reduced variability of approach lpeeds which redUCCll AlA buffers &: aepa) 

Noles:	 Y (N) - Do (Do Not) Simulate at this deJDllllcl lenL 
With 3 Weather condlUoD&, then there are > 142 simulations ror aU impl'Onmenill at aU delDlllld 1eYels. 
On 5110/95, the Deslp Team .,..eecIlo a1m"iilate 2.5 NM ..i"u,,1UII IFR 6pIICiIrr _ put or all imp.-ementL 
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ill. SIMMOD ANALYSIS 

SIMMOD Experimental Design
 

Exhibit 6 contains the PDX Experimental Design.
 

SIMMOD Airspace Network
 

Exhibit 7 lllustrates the SIMMOD PDX airspace network for the existing airport. This 
simplified airspace structure will capture the delays associated with the PDX arrival and 
departure procedures -- including all departure noise restrictions. 

The following package will need a new arrival airspace structure: 

(H) Box-Haulers Can Arrive on Runway 2 in Peak Periods. 

The following packages will need a new departure airspace structure: 

(F)	 All Large Turbo Props Can Do Divergent Turns
 
(with no departure noise restrictions for Large Turbo Props)
 

(G)	 All Aircraft Can Do Divergent Turns
 
(with no departure noise restrictions for any aircraft)
 

SIMMOD Airfield Network 

Exhibit 8 shows the SIMMOD PDX airfield network for the existing airport. The 
following package will require changes to the airfield network: 

(I)	 NIS Taxiway Connecting East Ends of Parallel Runways 

SIMMOD Results 

Exhibit 9 summarizes the daily runway delays (in minutes) at PDX. One line in the 
exlnbit summarizes the results for one experiment with the following information: 

Description of the Experiment: Exp #, Flow, Demand, Operation 

Arrival Air Delay: Total for All Arrivals (Average per Arrival) 

Departure Queue Delay: Total for All Departures (Average per Departure) 

Arrival & Departure Delay: Total for All Aircraft (Average per Aircraft) 

Appendix B contains the annuallzatioDS. 
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At the last meeting, the Design Team reviewed the results of Calibration and Base-Case 
simulations at the 1993 demand. The follOwing notes renect their comments: 

VFRl: The results were reasonable. 

VFR2: The arrival delays were too high and the arriYBI Dow rates were too low. 
They agreed to change the way arrivals sidestep from 28R to 28L in VFR2. The sidestep 
will occur at 5 NM from threshold of 28R, instead of 3 NM from threshold. After the 
meeting, the Tower said Small aircraft may use visual separations when they are the trailing 
arrival. 

IFRl: The Tower said the Dow rates were low. 

Analysis of the IFRI simulation showed SIMMOD correctly separated arrivals at the 
nodes. In addition, SIMMOD often slowed the speed of arrivals on final approach. This 
generated additional delay and was incorrect. By changing the SIMMOD inputs, an 
arrival will not be able to vary its speed on final. This change reduced IFRI arrival delay 
and produced more realistic Dow rates. AIl simulations were rerun with this modification 
- including the 1993 VFRI simulation. 

(0) CALIBRATION (with 3 NM Minimum IFR Spacing) •• 1993 DEMAND 

There is no ground delay or ground congestion. The average departure delay for VFR1, 
VFR2, and 1FR1 is approximately 1 minute. The average arrival delay is 0.4 minutes in 
VFR1, 2.2 minutes in VFR2, and 10.4 minutes in IFR1. 

With the changes to the simulations, the VFR2 and IFR1 arrival flow rates and delays are 
similar to those expected by the Tower. The Tower reviewed the SIMMOn outputs and 
said the results looked reasonable. 

If the delays for the East Flow equaled those for the West Flow, then the annual delay 
costs for Calibration would be $ 8.2 million at the 1993 demand level. 

(0) NEW DO-NOTHING (BASE·CASE, with 2.5 NM Minimum lFR Spacing) - 1993 

There is no ground delay or ground congestion. The average departure delay for VFR1, 
VFR2, and IFR1 is approximately 1 minute. The average arrival delay is 0.4 minutes in 
VFR1, 1.6 minutes in VFR2, and 6.6 minutes in IFRl. 

The reduced IFR spacing for the Base-Case reduced average arrival delays by 0.6 minutes 
in VFR2 and by 3.8 minutes in IFRI. 

If the delays for the East Flow equaled those for the West Flow, then the annual delay 
costs for the Base-Case would be $ 6.8 million at the 1993 demand level. Thus, the annual 
delay savings for the reduced IFR spacing would be $ 1.4 million. 
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(0) NEW DO-NOTHING (BASE-CASE, with 2.5 NM Minimum IFR Spacing) -- FUTURE 1 

There is no ground delay or ground congestion. The average departure delay for VFRl, 
VFR2, and IFRI is approximately 3.5 minutes. The average arrival delay is 0.9 minutes 
in VFRl, 7.6 minutes in VFR2, and 65.5 minutes in !FRI. 

If the delays for the East Flow equaled those for the West Flow, then the annual delay 
costs for the Base-Case would be $ 49.1 million at Future 1. 

(0) NEW DO-NOTHING (BASE-CASE, with 2.5 NM Minimum IFR Spacing) -- FUTURE 2 

IFRl: There is no ground delay or ground congestion. The average departure delay is 
12.6 minutes. The average arrival delay is 174.1 minutes. q the thlays for the East Flow 
equaled those for the West Flow, then the annual thlay costs for the Base-Case would be $ 104.5 
million in IFRl at Future 2. 

The VFRI and VFR2 simulations have not been completed yet. 

NOTE:	 Appendix B contains the calculations for the annual thlay costs. 
The PDXfleet mix cost is $ 1,200 per hour. 
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EXHIBIT 6
 

SIMMOD EXPERIMENTAL DESIGN •• PDX
 

CONFIG 1 -  WEST CONFIG 2 -  EAST COMMENTS 

.. --  .. 28R.. .. 28L 
10L .---.10R. • 

VFR1 &VFR2 VFR1 &VFR2 

.. --  .. 28R.. 28L 

IFR1 

10L ---.
10R • • 

IFR1 

PKG 
1993 DEMAND 
281,000 ANNUAL OPS 

CALIBRATION (3NM min IFR spacing) 

NEW DO-NOTHING (2.5NM min IFR space)
(it is part of ell improvements) 

(0) 

(A) 

(B) 

(e) 

(D) 

(E) 

(F) 

CAT I ILS ON 10L--RESTRICTED USE 
(B1) 1.5 NM STAGG IFR APPROACH 
(B2) INDEPENDENT IFR APPROACHES 

CAT I ILS ON 10L--UNRESTRICTED 
(C1) 1.5 NM STAGG IFR APPROACH 
(C2) INDEPENDENT IFR APPROACHES 

CAT I MLS ON 28L--RESTRICTED USE 
(D1) 1.5 NM STAGG IFR APPROACH 
(02) INDEPENDENT IFR APPROACHES 

CAT I CAPABILITY ON 28L 
-- UNRESTRICTED USE DUE TO GPS 

(E1) 1.5 NM STAGG IFR APPROACH 
(E2) INDEPENDENT IFR APPROACHES 

ALL LARGE TURBOPROPS CAN DIVERGE 

(G) ALL AIRCRAFT CAN DIVERGE 

(H) BOX-HAULERS CAN ARRIVE ON RWY 2 

(I) NIS TWY CONNECTING 2 NIS RWYS 

(J) REDUCED AlA SEPARATIONS vie GPS 

VFR1 VFR2 IFR1 VFR1 VFR2 IFR1 
39.1% 5.OX 3.6% 35.3% 9.2% 7.8% 

=(A)=101 002 003 

101 102 103 

(: WEST DO-NOTHING)
-(A) -(A) :(A) 
-(A) -(A) "'(A) 

(: WEST DO-NOTHING)
:(A) :(A) :(A) :(A) 
"'(A) :(A) "'(A) :(A) 

(: EAST DO-NOTHING)
:(A) "'(A) -(A) "'(A)
:(A) :(A) :(A) :(A) 

(: EAST DO-NOTHING) 

:(A) :(A) -(A) :(A)
:(A) :(A) :(A) =(A) 

=(A) =(A)"(A) -(A) 

Not Si.uleted et 1993 D..nd 

=(A) -(A) 

NOTES:	 2.5 Mininun IFR sPacing will be siauleted as part of all improvement packages.
-CA): Same as PKG (A) for that configuration/procedure -- e.g., West VFR1. 

OPERATIONAL PROCEDURES & RUNWAY UTILIZATION SIMULATED 

VFR1 = VISUAL SEPARATIONS (3,500' &10 mile minimums) : 74.4 % 
VFR2: 2,000' AND 5 MILE MINIMUMS (IFR AlA separations) : 14.2 % 
IFR1 = INSTRUMENT APPROACHES DOWN TO CAT I MINIMUMS : 11.4 " 

TOTAL : 100.0" 
1993, FUTURE 1, FUTURE 2 -- ALL AIRCRAFT SIMULATED IN IFR1 

CALIBRATION 

BASE-CASE for Annual izing 
- part of (A) thru (J) 

Due to PRM 

Due to PRM 

Due to PRM 

Unrestricted due to GPS 

Due to PRM 

No noise restriction--DEP 

No noise restriction--DEP 

Arrive in Peek Periods 

IMPROVEMENTS C1, E1, G 

Recluced sepa cb! to GPS 
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EXHIBIT 6 (cont)
 

SIMMOD EXPERIMENTAL DESIGN •• PDX
 

CONFIG 1 -  WEST CONFIG 2 -  EAST C(J4MENTS 

.. --  .. 28R .. .. 28L 
10L ~---~ 

10R ~ ~ 

VFR1 &VFR2 VFR1 &VFR2 

.. --  .. 28R .. 28L 

IFR1 

10L ---~ 
10R ~ ~ 

IFR1 

PICG 
FUTURE 1 DEMAND 
386,000 ANNUAL OPS 

(0) CALIBRATION (3NM lIin IFR spacing) 

(A) NEW DO-NOTHING (2.5NM lIin IFR space)
(it il pa~t of all i~~ovementl) 

(B) 

(C) 

(D) 

(E) 

(F) 

CAT I ILS ON 10L--RESTRICTED USE 
(B1) 1.5 NM STAGG IFR APPROACH 
(B2) INDEPENDENT IFR APPROACHES 

CAT I ILS ON 10L--UNRESTRICTED 
(C1) 1.5 NM STAGG IFR APPROACH 
(C2) INDEPENDENT IFR APPROACHES 

CAT I MLS ON 28L--RESTRICTED USE 
(D1 ) 1.5 NM STAGG IFR APPROACH 
(D2) INDEPENDENT IFR APPROACHES 

CAT I CAPABILITY ON 28L 
-  UNRESTRICTED USE DUE TO GPS 

(E1) 1.5 NM STAGG IFR APPROACH 
(E2) INDEPENDENT IFR APPROACHES 

ALL LARGE TURBOPROPS CAN DIVERGE 

(G) ALL AIRCRAFT CAN DIVERGE 

(H) BOK-HAULERS CAN ARRIVE ON RWY 2 

(I) NIS TWY CONNECTING 2 NIS RWYS 

(J) REDUCED AlA SEPARATIONS via GPS 

301 302 303 
.' 

(= WEST DO-NOTHING)
=(A) =(A) =(A)
=(A) =(A) =(A) 

(= WEST DO-NOTHING)
=(A) =(A) =(A) 
=(A) =(A) =(A) 

=(A)

=(A)
 

=(A)

=(A)
 

-(A) =(A) 

-(A) 

VFR1 VFR2 IFR1 VFR1 VFR2 IFR1 
39.1% 5.0% 3.6% 35.3% 9.2% 7.8X 

Not Simulated at Futu~e 1 CALIBRATION 

BASE-CASE fo~ Annualizing 
- pa~t of (A) th~u (J) 

Due to PRM 

Due to PRM 

Due to PRM 

Un~est~icted due to GPS 

Due to PRM 

No noise ~est~iction--DEP 

No noise ~est~iction--DEP 

A~~ive in Peek Pe~iods 

IMPROVEMENTS C1, E1, G 

Reduced aepe due to GPS 

=(A)
 
=(A)
 

(= EAST DO-NOTHING)
=(A) =(A) =(A) 
=(A) =(A) =(A) 

(= EAST DO-NOTHING) 

=(A) =(A) =(A)
=(A) =(A) =(A) 

=(A) =(A) 

=(A) 

NOTES:	 2.5 MinilUll IFR sPecing wiL l be silLllated as pa~t of all i~~ovement packagel.
-(A): Same 8S PICG (A) for that configu~8tion/p~ocedu~e-- e.g., West VFR1. 

OPERATIONAL PROCEDURES & RUNWAY UTILIZATION SIMULATED 

VFR1 = VISUAL SEPARATIONS (3,500' & 10 IIi le lIinilUllS) : 74.4 % 
VFR2= 2,000' AND 5 MILE MINIMUMS (IFR AlA Sepa~ations) : 14.2 % 
IFR1 = INSTRUMENT APPROACHES DOWN TO CAT I MINIMUMS : 11.4 % 

TOTAL : 100.0% 
1993, FUTURE 1, FUTURE 2 -- ALL AIRCRAFT SIMULATED IN IFR1 
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EXHIBIT 6 (cont)
 

SIMMOD EXPERIMENTAL DESIGN •• PDX
 

CONFIG 2 -- EAST COMMENTSCONFIG 1 -- WEST 

<11---<11 28R 10L .---.10R •<II <II 28L • 
VfR1 & VfR2VFR1 & VfR2 

<II ---<II 28R 10L ---.10R •<II 28L • 
IFR1 IFR1 

PICG 
FUTURE 2 DEMAND 
491,000 ANNUAL OPS 

(0) CALIBRATION (3NM min IfR spacing) 

(A) NEW DO-NOTHING (2.5NM min IfR space)
(it is part of all improvements) 

(8) 

(C) 

(D) 

(E) 

(F) 

CAT I ILS ON 10L--RESTRICTED USE 
(B1) 1.5 NM STAGG HR APPROACH 
(B2) INDEPENDENT IFR APPROACHES 

CAT I ILS ON 10L--UNRESTRICTED 
(C1) 1.5 NM STAGG IFR APPROACH 
(C2) INDEPENDENT IFR APPROACHES 

CAT I MLS ON 28L--RESTRICTED USE 
(D1) 1.5 NM STAGG IFR APPROACH 
(02) INDEPENDENT IFR APPROACHES 

CAT I CAPABILITY ON 28L 
-  UNRESTRICTED USE DUE TO GPS 

(En 1.5 NM STAGG IFR APPROACH 
(E2) INDEPENDENT IFR APPROACHES 

ALL LARGE TURBOPROPS CAN DIVERGE 

(G) ALL AIRCRAFT CAN DIVERGE 

(H) BOX-HAULERS CAN ARRIVE ON RWY 2 

(I) NIS TWY CONNECTING 2 NIS RWYS 

(J) REDUCED AlA SEPARATIONS via GPS 

VFR1 VFR2 IfR1 
39. n: 5.OX 3.611: 

Not Simulated at 

501 502 503 

(= WEST DO-NOTHING)
-(A) ·(A) -(A)
·(A) -(A) =(A) 

(= WEST DO-NOTHING)
seA) =(A) =(A)
=(A) seA) =(A) 

=(A)

-(A)
 

seA)
 
·(A)
 

D(A) =(A) 

-(A) 

VFR1 VFR2 IFR1 
35.311: 9.211: 7.8X 

Future 2 

seA)

=(A)
 

(= EAST DO-NOTHING)
=(A) =(A) =(A)
=(A) =(A) -(A) 

(= EAST DO-NOTHING) 

·(A) seA) =(A)
=(A) ·(A) =(A) 

=(A) =(A) 

-(A) 

CALIBRATION 

BASE-CASE for Annual izing 
- part of (A) thru (J) 

Due to PRM 

Due to PRM 

Due to PRM 

Unrestricted due to GPS 

Due to PRM 

No noise restriction--DEP 

No noise restriction--DEP 

ArriYe in Peak Periods 

IMPROVEMENTS C1, E1, G 

Reduced seps due to GPS 

NOTES:	 2.5 MinillUll IFR sPacing will be si.llated as part of all improvement packages.
=(A): Same as PICG (A) for that configuration/procedure -- e.g., West VFR1. 

OPERATIONAL PROCEDURES & RUNWAY UTILIZATION SIMULATED 

VFR1 = VISUAL SEPARATIONS (3,500' &10 mile minimums) : 74.4 11: 
VFR2= 2,000' AND 5 MILE MINIMUMS (IFR AlA Separations) : 14.2 X 
IFR1 s INSTRUMENT APPROACHES DOWN TO CAT I MINIMUMS : 11.4 X 

TOTAL : 100.OX 
1993, FUTURE 1, FUTURE 2 -- ALL AIRCRAFT SIMULATED IN IFR1 
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EXHIBIT 7
 

SIMMOD AIRSPACE NETWORK - PDX
 



o Horizon - - Terminal A 

o Alaska - - Terminal B 

(DOddCGates

8 Even C and D Gates 

CDNorthwest Corner of Terminal D 
(Delta - - Heavies & Int'J) 

(DOdd D Gates 

(Dunited - - Terminal E 

~ 

9 
" 

North Cargo Ramp 

~ V 
South Cargo Ramp 

~ g
 

I ~
 
~ ~ 
~ 

~ 



EXHIBIT 9
 

PDX -- SIMMOD DAILY RUNWAY DELAYS (In Minutes) 

POX DO-NOTHING (BASE CASE) CDIFiCUlATlCJlS: 

CON-1 
CON-1 

(WEST) VFR1: 
(WEST) VFR2: 

2 ARR/2 DEP 
2 ARR/2 DEP 

A = Z8R. 28l 
A =Z8R, 28L 

D = 28R, 
D = 28R, 

28l 
28l 

Independent Arrival Streams 
Some Arrivals Sidestep to 28L 

CON-1 (WEST) IFR1: 1 ARRI2 DEP A = 28R D = 28R, 28l Single Arrival Runway 
CON-2 (EAST) VFR1: 
CON-2 (EAST) VFR2: 

2 ARR/2 DEP 
2 ARR/2 DEP 

A =1OR. 10L 
A = 10R. 10L 

D = 10R, 
D =10R, 

101. 
101.. 

Indepelldent Arrival Stre8111S 
Some Arrivals Sidestep to 10L 

CON-2 (EAST) IFR1: 1 ARRI2 DEP A = 10R D = 10R, 10L Single Arrival Stream 

NOTE: DEPARTURE PUSH WAS NOT NEEDED AT THE 1993 & FUTURE 1 DEMANDS. 
A DEPARTURE PUSH WILL IE USED AT THE FUTURE 2 DEMAND. 

DEMAND ANNUAL 
LEVEL OPS 

1993 281.000 
FUTURE 1 386.000 
FUTURE 2 491,000 

VFR1/VFR2I1FR1 
DAILY OPERATIONS 
ARR DEP TOTAL 

439 439 878 
603 603 1,206 
767 767 1,534 

AU I DEP 
DESCRIPTlCJI OF EXPEInlElIT AU AIR DELAY DEP CIE DELAY RlINAY DELAY 
EXH FUll DEJWI) OPERATitII TOT (AVGIARR) TOT (AVG/DEP) TOT (AVGlAC) 

CO) CALIBRATlCJI Cwith 3 IIIJ lIIini_ IFR Sp8cil1ll) -- 1993 DEIWID 

001 WEST VFR1 CALllRATION DELAYS. PKG (A) NEW DO-NOTHING VFR1 DELAYS 

0021 WEST 1993 VFR2 973 ( 2.2) 451 ( 1.0) 1,424 ( 1.6) 

0031 WEST 1993 IFR1 4,561 (10.4) 438 ( 1.0) 4.999 ( 5.7> 

CA) lEU DO-NOTHING CBASE-CASE. with 2.5 IIIJ lIIini_ IFR Sp8cil1ll) -- 1993 DEIWID 

101C WEST 1993 VFR1 170 ( 0.4) 521 ( 1.2) 691 ( 0.8) 

102C WEST 1993 VFR2 n4 ( 1.6) 448 ( 1.0) 1.1n ( 1.3) 

103A WEST 1993 IFR1 2.89' ( 6.6) 464 ( 1.1) 3.355 ( 3.8) 

NOTE:	 1993 DetII8nd -- PKG (A). BASE-CASE: There is no ground delay or ground congestion at the 1993 DetII8nd: 
Avg Arrival Texi Time: 2.1 minutes in VFR1 2.4 minutes in VFR2 3.4 minutes in IFR1 
Avg Departure Texi Tilll!: 3.8 minutes in VFR1 4.1 minutes in VFR2 4.1 minutes in IFR1 
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EXHIBIT 9 (cont)
 

PDX •• SIMMOD DAILY RUNWAY DELAYS (In Minutes)
 

NOTE:	 DEPARTURE PUSH WAS NOT NEEDED AT THE 1993 &FUTURE 1 DEMAND. 
A DEPARTURE PUSH WILL BE USED AT THE FUTURE 2 DEMAND. 

AU & DEP 
DESCRIPTICII Of EXPERIIEIIT AU AIR DELAY DEP CIE DELAY IUlWAY DELAY 
EXPI FUll DEIWI) CPERATICII TOT (AVGlARR) TOT (AVG/DEP) TOT (AVGlAC) 

(A) lIEU DO-IIJTHIIiG (BASE-CASE, with 2.5 .. Mini_ IFR Specing) -- FUI1Il.E 1 DEIWI) 

301C WEST 386 VFR1 545 ( 0.9) 2,146 ( 3.6) 2,691 ( 2.2) 

302e WEST 386 VFR2 4,415 ( 7.3) 2,106 ( 3.5) 

303A WEST 386 IFR1 39,511 (65.5) 2,135 ( 3.5) 41,646 (34.5) 

NOTE:	 Future 1 -- PKG (A), BASE-CASE: There is no grCMnl delay or grCMnl congestion at FUTURE 1. 
Avg Arrival Taxi Tine: 2.5 minutes in VFR1 2.6 minutes in VFR2 3.6 minutes in IFR1 
Avg Deperture Taxi Tine: 3.9 minutes in VFR1 4.2 minutes in VFR2 4.2 minutes in IFR1 

(A) lEU DO-IIJTIIIG (BASE-CASE, lIith 2.5 .. Mini_ IFI Sp8eing) -- RI11IIE 2 DBIAID 

501 WEST 491 VFR1 xxx ( x.x) x,xxx ( x.x) x,xxx ( x.x) 

502 WEST 491 VFR2 x,xxx ( x.x) x,xxx ( x.x) x,xxx ( x.x) 

5030 WEST 491 IFR1 133,560 <174.) 9,655 (12.6) 143,215 (93.4) 

NOTE:	 Future 2 -- PKG (A), BASE-CASE: There is no grCMnl delay or grCMnl congestion at FUTURE 2 in IFl1. 
Avg Arrival Taxi Time: x.x minutes in VFR1 x.x minutes in VFR2 3.6 minutes in IFR1 
Avg Deperture Taxi Time: x.x minutes in VFR1 x.x minutes in VFR2 4.3 minutes in IFR1 
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IV. DESIGN TEAM SCHEDULE
 

Exhibit 10 lists the meetings concerning the completion of significant tasks, outputs, and 
target dates of the PDX Design Team schedule. These milestones and meetings will be 
held at key decision points, and will help the Design Team monitor progress of the study. 

EXHIBIT 10 

PDX DESIGN TEAM SCHEDULE 

Targeted Purpose Participants 

05118/94 05/18/94 Identify objective of study. Exchange 
information. Develop initial list of 
potential i~rovements. 

FAA HQ. Region. 
Technical Center, 
and Airport OWners 

2 07/14/94 07/14/94 Kickoff Meting. Detel'llline scope of study. 
Review Technical Plan, including forecasts 
l potential improvements. 

Design TeM 

3 01/19-22/94 07/19-22/94 an-site data collection. Establish parameters 
for analytical analysis. 

FM T.mical triter 

4 09/28/94 09/28/94 Design Te.Detertline scope of study. Select 1IIOdel. 
Review Data Package 1, including results of 
data collection, IIOdel il'lJlUts, ass~tions, data 
requirements, forecasts, l potential improvements. 

5 11/16/94 11/16/94 Revi ew Data Package 2, including IIIOdeI 
improvements, l siallation scenarios. 

il'lJlUts, Design Te.. 

6 

7 

8 

9 

10 

01/18/95 

03/22/95 

05/10/95 

06/21/95 

08/23/95 

01/18/95 

03/22/95 

05/10/95 

07/06/95 

08/23/95 

Review Data Package 3, including il'lJlUts, hour 
counts, improvements, l scenarios. 

Review D~ta Package 4, includi~ il'lJlUts, hour 
counts, lmprovements, l scenarlOS. 

Review Data Package 5. including il'lJlUts,
improvements, l scenarios. 

Review Data Package 6. (Revised on 5/10/95.)
Review il'lJlUts. improvements, l scenarios. 

Revi ew Data Package 7. (Revi sed on 8/23/95.)
Review i"""ts. i~rovements, scenarios, l VFR1 
Calibration results. 

Design TeM 

Design T8M 

Design Te.. 

Design Te. 

11 

12 

13 

14 

15 

7 

10111/95 

11/30/95 

01/31/96 

03/27/96 

OS/22/96 

••
• 

/ / 

10/17/95 

12/07/95 

/ / 

/ / 

/ / 

Review Data Package 8. (Revised on 8/23/95.~ 
Review fleet .ix costs. lmprovements, scenarlos. 
calibration results. l Do-Nothing results. 

Revi ew Data Package 9. (Revi sed on 8/23/95.) 

Review Data Package 10. 

Review Data Package 11. 

Review Data Package 12. 

Publ ish final report. 

Design Te. 

Design T8M 

Design T... 

Design Te. 

FAA Headquarters 

IIGte: IkII&Jer of .eti.. 8I1d target _t_ are tentative 8I1d -.y be adjusted _ progress is KhilMlll. 
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APPENDIX A
 

ACCEPTED MODEL INPUTS
 





NOTE:The PDX Tower owns a S. NM ring around PDX. 

POX AIRCRAFT CLASSES ACCEPTED BY THE POX DESIGIl TEM CII 9nB194 

POX AIRCRAFT CLASSES DESCRIPTICII OF POX CLASSES 

S =SllALL small single or twin engine props (Classes 3 &4)
 
II = MEDllil Business jets &commuter props (e.g., DH7, DH8, SWM)
 
L = LARGE Large Class 2 jets, except 757 (e.g., air carrier jets -- 8727, F28)
 
757 = 757 757 (a Class 2 jet)
 
H = HEAVY Heavy aircraft (Class 1)
 

Source of POX Definitions: PDX Design Team redefined the standard classes. 

757:	 On 7/14/94, the PDX Design Team agreed to use 4 NM as the separation for a 757. For all other purposes 
(e.g., exit usage, and approach speeds), the 757 will be treated as a Large Class 2 aircraft. 

small:	 On 9/28/94, the PDX Design Team agreed to canOine Class 3 and 4 aircraft into the group -small". The 
if1)Ut data for small would be the Class 3 if1)Ut values defined in Data Package 1 because, in general, 
both types of. small aircraft would operate similarly. 

STAIIlARD CLASSES TYPES OF AIRCRAFT 

A (4)	 S.ll••il1llle-er1gine aircraft weighil1ll 12.500 lb. or leu (e.g., PA18, PAn, C180. C20n 
- small, single-engine props 

B (3)	 S.ll. twin-er1gine aircraft weighil1ll 12.500 lb. or leu (e.g., PAl1, BE5~, BE99, C310, C402, 
CNA, DOS) -- small, twin-engine props 

C (2)	 Large aircraft weighil1ll .c»re tIuwI 12.500 lb. end up to 300.000 lb. (e.g., CV34. CV58, cm. 
DC4, DC6, DC7, L188, L49, DC9, B737, 8727, 8720, 8707-120, 8AC111. F28, F100. J31, SH6, all 
_ll jet•• & B751) 

D (1)	 IIe8vy aircraft weighil1ll .,... t1uw13OO.ooo lb. (e.g., L1011, DCS-10, -20, -30, -40, -50,-60 series, 
DC10, 8707-300,-400 series, 8747, B767, VC10, AlOO, Concorde, IL62) 

Source of StandBrd Definitions: Standard definitions with modifications Made by the PDX Design Team. 

POX Design Tee.: The critical factors in det~inil1ll the aircraft class should be the aircraft's approach 
speed and how arrivals are separated at the point of closest approach (at threshold. except for a slower 
aircraft following a faster aircraft). The PDX aircraft class definitions will be used to generate all the data 
presented by aircraft class during this study. At the Septenb!r 28th IIIHting, the POX Design Tee. agreed to 
use the five PDX AircnJlt CIaaea -- Heavy. 757. Large. lledhll. end S.ll. 

LENGTH OF IDIUI APPROACH CII FIlIAL	 Aa:EPTED BY THE POX DESIGII TEM CII 9nB194 

For the .i.,latians. it i. defined _ the ler1gth of the fi..l e:e-t lIIlP'"oedI. al_ ....ich speed c:antrol 
cannot be used to aeparate aircraft. This differs from 8 NM final associated with Noise Abetelllent procedures. 
The Tracon can use speed control to separate aircraft which are at least 5 NM away from the runway end. 

Source: PDX Tower. July 1994. Class definitions adjusted in SeptentJer 1994. 

VFR 

IFR 

(All rU'lWays) -- 5 NM for Heavy, 757, Large, Medium
 
-- 3 NM for small
 

(All rU'lWays) -- 5 NM for all classes 

APPROACH SPEEDS (Knots) -- POX ATCT	 ACCEPTED BY THE POX DESIGII TEM CII 1/18195 

The speed i. giwn in knot. for each class of aircraft flyil1ll al_ the e:-'I llflPlloedI defined above. The 
standard deviation is 5 knots. The IlOdel uses three standard deviations in selecting approach speeds. 
Therefore. the speeds _y vary by 15 knots, plus or ..iNa. 

Source: PDX Tower, 1/18/95. 8ased on ARTS data for 7/20/94, the following were changed from standard values: 
Heavy (155 knots instead of 140), and 757 &Large (140 knots instead of 130). 

Approach Speeds Heavy 757 Large Medium small 

VFR (Knots) 155 140 140 130 110 

IFR (Knots) 155 140 140 130 110 

NOTE: Data Package 4, March 1995: Page 5 describes the affect of increased approach speeds on the aircraft 
separations. 
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~G DATE	 ACCEPTED BY TIE POX DeSISI TEM CII 9fZB/94 

The POX Design T_ ..-eed to .i..late 1Iechtsdey, oIuly 20, 1994, _ the .wrege-buay-dIIy in this .tudy. 
Therefore, the ~G schedule, OAG hour counts, and the POX tower counts frCllll Arts deta will be used to generate
the 1993 POX schedule and hourly CCUtts. 

AJIIJAl. & DAI LY DEJWI) ACCEPTED BY THE POX DeSISI TEM CII 11/16/94 

Source: 1993 Ops POX Tower and Port of Portland 
Forecast POX Design Team, 9{28/94 

POX Design T_: 
F1 has a 37.4% increase in traffic over 1993 while F2 has a 27.2% increase in traffic over F1.
 
F1 has 105,000 annual operations more than 1993 and F2 has 105,000 annuel operations MOre than F1.
 

Annual Daily Equivalent
Demand Level Operations Operations Days 

1993 281,000 878 320 

Future 1 386,000 1,206 320 

Future 2 491,000 1,534 320 

IOTE: CArnal Operations)/(Dai ly Operations) =ECJlivalent Days 

POX DEJWI) CHARACTERISTICS	 ACCEPTED BY TIE POX DESllili TEM CII 11/16194 

1993 Cps POX Tower, Port of Port land, and ARTS data
 
Forecast POX Design Team, 9/28/94
 

POX Design T_: The number of AC/AT/Commuter ops at Future 1 increase 50X over 1993. 
The number of AC/AT/Commuter ops at Future 2 increased 100X over 1993. 
The number of Military ops and GA ops remained constant over all demend levels. 

Arnal Distribution of Traffic 

DEMAND AC/AT/CIJMJTER GENERAL AVIATION MILITARY TOTAL 

1993 

FUTURE 1 

FUTURE 2 

210,000 75% 

315,000 m 

420,000 86X 

58,600 21% 

58,600 15% 

58,600 12% 

12,400 4" 

12,400 3% 

12,400 <3% 

281,000 100X 

386,000 100% 

491,000 100X 

Dailv Distribution of Traffic 

AC/AT/Commuter GAo MI TOTAL 

656 <74.71) 184 (21.0%) 38 (4.3X) 878 (10OX) 

984 (81.6%) 184 (15.3X) 38 (3.1%) 1,206 (100%) 

1,312 (85.5%) 184 (12.0%) 38 (2.5%) 1,534 (100%) 

1993 

Future 1 

Future 2 

Overall Dailv Fleet Mix -- BY Class 

Heavy 757 Large Medilll Slull Total 

34 (3.91) 

51 (4.2%) 

68 (4.4X) 

34 (3.91) 

51 (4.2%) 

68 (4.4X) 

334 (38.OX) 

482 (4O.OX) 

630 (41. 1X) 

310 (35.3X) 

440 (36.5%) 

570 (37.2%) 

166 (18.91) 

182 (15.1X) 

198 (12.91) 

878 (10OX) 

1,206 (10OX) 

1,534 (10OX) 

1993 

Future 1 

Future 2 

IOTES:	 POX TCIIIeI" end Port said Class 3 end,4 aircraft can end do aperate in IFR1. 
1993: 166 small ops = 92 small-Twins ops and 74 small-Single ops per day. 
Future 1: 182 small ops = 102 Slllall-Twins ops and 80 small-Single ops per day. 
Future 2: 198 small ops = 112 Slllall-Twins ops and 86 Slllall-Single ops per day. 
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POX DBWD CHARACTERISTICS (cant) ACCEPTED BY TIE POX DESIGIl TEAM (II 11/16/94 

Air carrier/Air T8Xi/C~er Dailv Fleet Mix -- BY Cl.. 

Heavy 757 Large Mediun SIl811 Total 

34 (5.2%) 

51 (5.2%) 

68 (5.2%) 

34 (5.2%) 

51 (5.2%) 

68 (5.2%) 

296 (45.1%) 

444 (45.1%) 

592 (45.1%) 

260 (39.6%) 

390 (39.6X) 

520 (39.6%) 

32 (4.9%) 

48 (4.9%) 

64 (4.9%) 

656 (100%) 

984 (100X)· 

1,312 (100%) 

1993 

Future 1 

Future 2 

IOTE:	 Although the nlllbers of operations inc.... at the FutY'e ~ levels, the perc8ltage by Cl.. 
..-irw c:anstarrt.
 
1993: 32 SIlell ops. 20 SIl811-Twin ops end 12 SMll-Single ops per day.
 
Future 1: 48 small ops = 30 SIll811-Twin ops and 18 smell-Single ops per day.
 
Future 2: 64 smell ops = 40 smell-Twin ops and 24 small-Single ops per day.
 

CiA Dai lv Fleet Mix -- BY Cl.. 

Medillll
 SIll811
 Total
 

50 (27.2%)
 134 (72.8%)
 184 (100X)
 1993, Future 1, Future 2
 

IOTE: 134 small ops = 72 small-!win ops and 62 smell-Single ops per day.
 

MI Dailv Fleet Mix -- BY Cl.. 

Large Total
 

38 (100%)
 38 (100%) 1993, Future 1, Future 2 

IOTE:	 At the Septenmer 28th Meting, the Mil itary and the Technical Center agreed that it would be reasonable 
to si-..late all Mil itary operations as Large. The POX Design Te-. concurred. 

CARGO LOCATICIIS AIXEPTED IT TIE POX DESIGII TEAM (II 3112195 

The Design Te. ...reed to stage the ~t of cargo operatiarw to the Air T.... C81ter _ foll_: 

1993/1994: North Cargo Area: Federal Express (2 dai ly ops in OAG) 
Box'Haulers (total of 10 daily ops)
 

South cargo Area: EB &ER (total of 4 daily ops in OAG)
 

Air Trans Center: Airborne, UPS, Salair, Burlington
 
(total of 26 daily ops in QAG) 
Box-Haulers (total of 14 daily opa) 

FutY'e 1: South cargo Area: EB & ER 

Air Trans Center: Airborne, UPS, Salair, Burlington, FedEx, Box-Haulers 

FutY'e 2: Air Trans Center: All cargo operators 
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AIRLIIES SERVING PCltTLAJI) (Based on uech!sday. 712OL94) ACCEPTED BY TIlE POX DESIGN TEM II( 11/16/94 

SoIree: GAG -- Wednesday, July 20, 1994 

Ai rline GAG Code FAA Code Tenni nel/Gates 

AirBC ZX AIL C14 
Airborne Express 1F ASX Air Trans Center 
Alaslca AS ASA B1-84, C1, C2 
AllIer ican AA AAL C6, C8 (also C4)
America West HP AWE C1 
Burlington Air Exp. 8W ASW,ATN Air Trans Center 
Delta DL DAL D4,D6,D8,D9-D14,E4,E5 
DHL Airways ER DHL South Cargo Area 
Emery Worldwide EB EW South Cargo Area 
Federal Express FM FDX North Cargo Area 
Horizon Air QX QXE A - up to 11 aircraft 
Morris Air leN MSS C10, C12 
Northwest NW NIiIA C3, C5, C1 
Reno Air QQ ROA C", C13 (also C9)
Salair 8S SO,S!R Air Trans Center 
Southwest WN SWA C10, C12 
Trans World TW TWA C4, D10 (also CS) 
United/United Express UA UAL n-E5 
United Parcel Service 5X UPS Air Trans Center 
USAir US USA C9 
Westair (UA Express) OE WCA E6 -  up to 4 aircraft 

Updated 11/16/94 

Not Included in table above: 
6:~ - 7:~: 12 Iax-.....ler DepertLres per dRy -- ti_ revised on 3fl195 

(5 use North rllllP. 7 use Air Trans tenter) 
5:2OpI - 6:2OpI: 12 Iax-.....ler Arrivals per dRy 

(5 use lorth rllllP. 7 use Air Tr_ tenter) 

IIOTE:	 SOU (SI.ndanc:e) was not in the GAG al though SOU operates as UA Express.
The OAG has WCA (Westai r) as UA Express. Slnfanc:e is owned by Westai r. 
ASW (Burlington Air Exp.) contrac:ts out as ATII (Air Trans). 
On OCtober 4, 1994, Morris Air (leN) bee_ part of Southwest (SW). 

The PDX IHsil!1l Team agreed to stage the movement of cargo operations to the 
Air Trans-cettler. 

CMG aulTS BY AIRLINE (wednesdBy. 712OL94)	 ACCEPTED BY TIE POX DESIGN TEM II( 11116/94 

SoIree: OAG -- Wednesday, July 20, 1994 

AIRLINE ARR DEP TOTAL 

AA 10 10 20 
AS 36 36 12 
DL 22 22 44 
EB 1 1 2 
ER 1 1 2 
FM 1 1 2 
HP 7 1· 14 
KN 4 4 8 
NW 8 8 16 
OE 26 26 52 
QQ 10 10 20 
QX 112 112 224 
TW 4 4 11 
UA 23 23 46 
US 2 2 4 
WI 11 11 22 
ZX 5 5 10 
1f 4 4 8 
5X 1 1 14 
8S 1 1 2 
8W 1 1 2 

TOTAL 296 296 592 

Added cargo notes on 11/16/94 

Cargo _. South Cargo in 1993 (DHL) 
cargo -- South Cargo in 1993 (Ellery) 
Cargo -- North cargo in 1993 (FedEx) 

Cargo -- Air Trans Center in 1993 (Airborne)

Cargo -- Air Trans Center in 1993 (UPS)

Cargo -- Air Trans Center in 1993 (Salair)

Cargo -- Air Trans Center in 1993 (Burlington)
 

lot Included in table above:
 
6:00. - 7:00-: 12 lax-Hauler DepertLres per dRy
 

(5 use North rIIIIP. 7 use Air T.... center)
 
5:2OpI - 6:2OpI: 12 Bax-.....ler Arrivals per dRy
 

(5	 use IIortil rIIIIp. 7 use Air T.... center)
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ARRIVAl AIRCUn LATEJlESS DISTRIIlJTI(II -- PDX	 ACCEPTED IY THE PDX DESIGII TEAM (II 1/16/95 

(ArriY8l	 V.riability Distribution) 

To ai..l.te mre reel istic c:anditians•• l.t.... distribution (.rriY8l Y8riabi l ity distribution) is 8dded to 
the 0lUi sc:heclIled arriY8l tiRo The distribution should represent the average deviation f...- the Khecl.tled 
arriY8l tiRo excludi,.. delays at the destination airport (PDX). 

The .rriv.l aircraft lateness distribution is shown as a cUIIJlative probability. For each arrival. the lateness 
distribution is s8q)led .nd the resulting time is added to the scheduled .rrival tillle-. This input varies the 
arrival time of an aircraft during each iteration of the simulation. 

Amow'lt by which actual arrival 
time at threshold would 

exceed scheduled arrival time 
(minutes) 

Distribution of 
aircraft lateness 

(cUIIJlative X) 

-20 0.0 X 
-15 4.7 X 
- 2 31.5 X 

0 52.6 X 
5 70.3 X 

10 83.6 X 
15 94.3 X 
30 95.9 X 
45 98.4 X 
60 100.0 X 

This table reads as follows: 
OX arrive at the threshold more than 20 minutes early 

4.7'X (4.7'X - OX) arrive between 15 and 20 minutes early 
26.81 (31.5X - 4.7'X) arrive between 2 and 15 minutes early 

scarce:	 V.lues..-ed in the 1994 & 1989 seettle Desi." T_ stwU•• 

Mill.... GATE SERVICE TIMES -- PDX	 ACCEPTED BY TIE PDX DESIGII TEAM (II 31121V5 

(Minimum Turn-Around Times) 

To simulate .are realistic conditions, the departure ti.e of a continuing arrival is adjusted to assure the 
aircraft .eets its minimum gate service ti.e (minimum turn-around time). 

These ti_ represent the .ini_ ti_ it tat. to service an aircraft -- f...- the ti_ it erriwa at the gate 
wttil pushbec:t. If an aircraft arriwa late. the ..tel ..ill delay ita depBrtw'e in order to i....-e that the 
.ini_ gate service ti_ is _to 

Heavy 757 & Large Mediun small 

Cun. 
Minutes Prob. 

Cun. 
Minutes Prob. 

25 0.25 

Cun. 
!!i!:lY!!! Prob. 

20 0.25 

Cun. 
Minutes Prob. 

10 0.1645 0.12 

50 0.31 35 0.59 25 0.59 15 0.56 

60 0.43 45 1.00 30 1.00 20 0.64 

65 0.55 25 1.00 

85 0.88 

120 1.00 

scarce:	 Heavy -- Based on values used in the 1994 & 1989 Seattle Design Te_ studies. On 1/31/95. l18XilUll gate 
service tillle at PDX was changed to 120 minutes (versus 85 at SEA) baaed on CCllllllentS frCllll PDX airlines 
Large & 757 -- Based on values used in the 1994 & 1989 Seattle Design THIll studies. Maximum gate 
service tillle at PDX is 45 lIinutes (versus 60 at SEA) based on COIIIIIents frCllll airl ines at PDX. 
Mediun -- Based on values used in tlie 1994 & 1989 Seattle Design THIll studies. MaxilUll gate service 
ti_ at PDX is 30 minutes (versus 45 at SEA) based on COlllllents frClll ai rl ines at PDX. 
s.all -- Values for small were weighted by percent of .-II-twins and small-singles. The l18Ximum gate 
service tille at PDX was then reduced to 25 minutes (frCllll 35 minutes). (The original values for ..ll 
twins and ...ll-single were developed during the Newarlt Study and were used in the Charlotte, Dull.., 
and Cincinnati Design Te8111 studies. Seattle used the small-single values for its SlIlBll aircraft). 
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EXIT PROBABiliTIES -- WITH NEW CLASS DEFINITIONS	 ACCEPTED BY THE POX DESIGIl TEAM ON 1/18/95 

WHEN 10l & 281 ARE OPEN: 101. 1OL. 281. 281.. -- data observed by POX Tower.
 

R&nIIIY 2 data obseMNld by FAATC.
 

Data ... adjusted so arriwla canIOt exit anto an actiw nnIBY.
 

RUNWAY EXITS on 101 -- DiatllllCe is frOll n.nHIy end. 

AS A4 A2/0\3 AlIEND TOTAL 

3,400'rhs 4.200' 5.900'· 8,000' 

80/51 20/65 100/54 

5/37 5/37 74/51 16/65 100/52 

28/37 50/42 22/58 100/44 

16/42 84/47 100/46 

Distance 

Heavy 

Lg & 757 

Mediun 

Small 

E B5/F B6/C6 TOTAL 

4,600' 6,900'· 8,500' 

70/53 30/64 100/56 

17/40 81/53 2164 100/51 

41/40 54/55 5/57 100/49 

93/47 7/60 100/48 

Legend: X/s I X/s I X/s X /s 

RUNWAY EXITS on 10L -- Distance is fran nnlay end. 

Distance 

Heavy 

Lg & 757 

Mediun 

SmaLL 

Legend: 

Distance 

Mediun 

Small 

legend: 

X /s I X /s
 

RUNWAY EXITS on 2
 

X /s I X /s 

PRiMlY ARRIVAL IUlMY_J 101 

11.000' 
Adjusted by Tower & FAATC. 12/94 

Large & 757 

I CIbBerwd by POX Tower 

_Y 101. 
8 000' 

Esti.ied by Tower & FAATC. 12/94 

Large &757 

I X /s I X /s I "/s I CIbBerwd by POX Tower 

-- Distance is frOll lV'lWay end. 

E4 C/CE B M TOTAL 

2,200' 3.100' 4,400' 4,BOO'hs 

50/45 5"0147 100/46 

75134 25/43 100/36 

RlMMJ 2 
7000' 

Mediun can atop before intersection of 2 & 101 

SmaLL can exit before intersection of 2 & 101 

I X/S I X /s I X /s I CIbBerwd by FAATC 

POX Design T_: The data should reflect operatiana .... the airport ia busy. As ....... ~ by the Deaign T_ 
in 5ept.tJer. wlues for S.ll are the wlues for S.ll-Tlfina (Cl.. 3 aircraft). 

legend:	 X - Exit Uti l ization (percent)
 
s - Rl.IWay OCcupancy Time (seconds)
 
h - High Speed Exit (angled exit)
 

rhs - Reverse High Speed Exit (reverse angled exit)
 
• • Conbination of h, rhs, end 900 exits
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EXIT PROBABILITIES -- WITH NEU CLASS DEFINITIONS (cant) ACCEPTED BY TIlE POX DESGIN TEM ON 1/18195 

RUNWAY EXITS on 28R -- Distance is from runwey end. 

A2IA3 A4 AS A6 A7/END TOTAL 

2,100' 3,800' 4,600'hs 5,900'hs 8,000' 

80/44 20/63 100/48 

1/35 21/39 60/44 18/63 100/46 

** 27/37 64/41 9/50 ** 100/41 

5/24 84/43 11/42 100/42 

PRIMARY ARRIVAL RlIIIMY 

Distence RlIIIMY 28R
 
a 000'
 

Heevy
 Adjust~ .. Tawer & FAATC. 12J94 

Lg & 757 Lerge &757
 

MediUll
 

Slll8ll
 

Legend: I X /5 X/5 I X/5 I X /5 I X/5 I X/5 

RUNWAY EXITS on 28L -- Distance is from runway end. 

Distance RlIIIMY 28l
 
11 000'
 

Heavy
 Adjust~ by Tawer ,& FAATC. 12J94 

Lg & 757 Large & 757
 

MediUll
 

5mBll
 Adjusted by Tawer & FAATC. 12J94 

B6/C6 85/F CE/E 82 TOTAL 

2,500' 4,100'* 6,400' 8,500' 

- 80/57 20/61 100/58 

18/39 80/49 2/61 100/47 

18/31 78/40 4/60 100/39 

12/34 80/42 8/48 100/42 

Legend: X /s I X /s I X /s I X /s I X /s I 

DEPARTtIlE PUSH ACCEPTED BY TIE POX DESIGII TEM III 9/D/94 

Depert\re Push "" 5 

Arrivels ere usually given priority over c:\epartures. However, during a c:\eparture push, spacing between arrivals 
My be increased in order to reduce departure delay. 

When five c:\epartures initiate their pushback, the Tower would space out arrivals in order to allow an aircraft 
to c:\epart between two arrivals. At the current demand level, with both parallels operating, this would seldall 
occur. As demand increases, the Tower would increase the frecplncy of the departure pushes. 

DEPARTtIlE RlIIIMY OCQJPAIICY TIlES (5ec:onds) ACCEPTED BY TIE POX DESIGII TEM III 9na194 

These are the .ini_ ti_ a departIre is an the nnIBY. Runway crossing ti.. and aircraft separations can't 
violate these minimums. . 

SCI&rce: Standard values used in all design team studies. 
Class definitions adjusted in Septeneer 1994. 

Class Heavy 757 Large' MediUll Slllall 

Seconds 39 39 39 39 34 

DID Noise Depeudeucy for Turbopl opIJet ACCEPTED BY TIE POX DESIGII TEM III 11'16/94 

VFR & IFR: 2 .inaee (unless the 2 aircraft have divergent turns). 

Without the noise restrictions, the standard VFR DID separation for a Turboprop followed by a Jet would be 1 
minute in VFR and 2 minutes in IFR. 

With the POX Noise restrictions. Ilhen a TUI bapI op depert\re is foil... by a Jet depert\re. the Deperture-to
Depert\re (DID) seperatian is 2.inaee in both VFR and IFR. The additianal 1 .inae tian in VFR prevents 
the Jet fraa overt_ing the Turbaplop. _ich is a slawer aircraft. This 2 .inae tian in VFR does not 
~ly Ilhen the Turbapl op and the Jet have divergent turns. 
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Resul t. of FAA Technical center·. SUrvey of Airlines on the Use of the 3.6- fil ide Slope 
Accepted by POX T_ on Bm/94 

a-ry of responses fra 10 airlines (247 arrivals) reprdirw UIe of 3_6- elide Slape for their current fleet 
of N:/c..Jter/AT (Air CIIrrien/c..Jten/Air Taxis): 

26 arrivals per day prefer 10L -- (26 commuters)
 
153 arrivals per day can take 10L if necessary -- (102 commuters, 1 BEC, 50 jets)
 
68 arrivals per day c~ot take 10L -- (68 jets) .
 

(Mo response from Southwest, with 15 737s daily, or several other airlines)
 
247 responses
 

lote:	 All GA arrivals, 92 at eech ~ level. can UIe the 3.6- liS. 

POX Fleet Mix Costs	 Accepted by POX T_ on 10117/95 

Fleet Mix Cost of S 1,200 per h_ will be used for all ~ levels. 

Mote:	 S 1,200 per hour is the cost of the 1993 fleet mix rounded to the nearest S 100. 
The Design Team agreed to use the same cost for all demand levels. 
The following shows the costs as presented in Data Package 8: 
~ FlEET lUX msTS (Direct Clperatirw Costs per Iku") 
1993 S 1.197 
FUTURE 1 S 1,267 
FUTURE 2 S 1,309 

IOTE:	 Data Pacbge II -- Appendix B: MOMS ..... the Technical center CCIIIIpUt" the fleet .ix coats. 
The direct operating costs for the air carriers were for their 4t~ ~rter 1994 costs, which were 
baseel on carrier Form 41 filings with DOT and IUlUShed in AvIation Dally. When the 4th quarter 
costs were not availeble, the 3rd quarter costs were used. The operating costs for non-scheduled 
aircraft were developed using infol'lll8tion provided by APO-110. The Technical Center used the cost for 
each airline and aircraft type at POX. 
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Additionel IFR1 Depelldellcies due to Departure Air Crossovers 

AID IFRl Runway Dependencies due to Departure Air Crossovers 
In IFR1, there is an additional runway dependency for an aircraft departing the north runway, turning south, 
and crossing over the south runway. The arrival on the south runway lUSt have landing assured before the 
southbound departure can be released. 

Similarly, in IFR1, there is an additional runway depelldency for an aircraft departing the south runway,
turning north, end crossing over the north runway. The arrival on the north runway lUSt have landing assured 
before the southbound departure can be released. 

ArrivallDep8rture TumirJI and CrassirJI the Arrival R\ft!8Y 

South Runway/North Runway: IFR1: 5 seconds (for arrival to have landing assured) 

North Runway/South Runway: IFR1: 5 seconds (for arrival to have landing assured) 

DIA IFRl Runway Dependencies due to Departure Air Crossovers 
In IFR1, there is an additional runway dependency for an aircraft departing the north runway, turning south, 
and crossing over the south runway. The arrival on the south runway _t be at least 2 NM in-Uai l behind 
the southbound departure when the southbound departure is released. 

Similarly, in IFR1, there is an additional runway depelldellcy for an aircraft departing the south runway,
turning north, and crossing over the north runway. The arrival on the north runway lUSt be at least 2 NM in
trail behind the departure when the northbound departure is released. 

The D/A separation of 2 NM lUSt be adjusted to reflect the offsets of the runway thresholds. 

Dep8rture/Arrival <"'en deperture turns and crosses the arrival nnII!Y) 

28R/28L: IFR1: 2.3 NM (distance of arrival from its threshold)
(2 NM + 0.3 NM offset) 

28L/28R: IFR1: 1.7 NM (distance of arrival from its threshold)
(2 NM - 0.3 NM offset) 

1OR110L: IFR1: 2.9 NM (distance of arrival from its threshold)
(2 NM + 0.9 NM offset) 
(as corrected at 8/23/85 PDX Design Team meeting) 

10LI1OR: IFR1: 1.1 NM (distance of arrival from its threshold)
(2 NM • 0.9 NM offset) 
(as corrected at 8/23/85 PDX Design Team meeting) 

IOTE: THESE AID All) D/A DEPEJl)ElCIES PROTECT Felt A .USSED ~. 
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DID Rw Depellldelllcies due to Depatture AIr Cmssovefs 

WEST FLOW - SOUJHBOUND AIR CROSSOVERS 

28R 

"'~28L
 
... (SOUTHBOUND PROPS -- Mediun and small) 

SOUTII8OJI) PROPS (Medi.. .m S-ll) departing 28R are p!l"IIIitted to turn south as soon as they are airborne. 
Therefore, there is a ~~y between a southbound departure on 28R and a departure on 28L. Under the 
existing noise restrictions, any Small or any Large Turboprop (which is a "ediun) can turn south illllleCliately. 

28R128L: Southbound Departure on 28R Followed by Departure on 28L 

2IlRl28l 
Mediun or SlMll/Any Aircraft: VFR: 50 seconds for Prop to cross 28L 

IFR': 70 seconds for Prop to cross 28L & be verified by radar 

28U28R: Departure on 28L Followed by Southbound 1JelJarture on 28R 
(DID Offsets & Separations ~ Appendix A, pages A-l.f & A-22) 

28Ll28R 
Heavy/Medii... or smell: VFR: 

IFR': 
'.75 .inutes (due to wake vortex &offset thresholds)
1.75 minutes (due to wake vortex &offset thresholds) 

757/Mediun or Small: YFR: 
IFR': 

'.25 .inutes (due to wake vortex &offset thresholds)
'.25 minutes (due to wake vortex &offset thresholds) 

Large/Mediun or smell: YFR: 
IFR': 

20 seconds (due to diverging paths &offset thresholds)
45 seconds (due to diverging paths &offset thresholds) 

Mediun northDound/Mediun: VFR: 
IFR': 

20 seconds (due to diverging paths & offset thresholds)
45 seconds (due to diverging paths &offset thresholds) 

Mediun southbound/Mediun: VFR: 
IFR': 

45 seconds (due to offset thresholds) 
45 seconds (due to offset thresholds) 

MediUllf5m8ll : VFR: 
IFR': 

20 seconds (due to diverging paths &offset thresholds)
45 seconds (due to diverging paths &offset thresholds) 

S-ll/Mediun or s.ell: VFR: 
IFR': 

20 seconds (due to diverging paths & offset thresholds)
45 seconds (due to diverging paths & offset thresholds) 
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A (NORTHBOUND 

DID Rw D§@ldellcies due to Depatfure Air Crossovers	 Accepted by POX T_ an 7/6m 

WEST FLOW - NORTHBOUND AIR CROSSOVERS 

PROPS -- small) 

28R 

28L 

SlW.L _THIClJI) PlOPS departing 28L are pel'lllitted to tum north as soon as they are airbome. Therefore, there 
is a depelldency between a northbculd departure on 28L and a departure on 28R. Under the existing noise 
restrictions, any small can turn north immediately. 

28R128L: Departure on 28R Followed by NOrlhbound Deparlure on 28L 

28Rl2Bl 
Heavy/small: VFR: 2 minutes (due to wake vortex)

IFR1 : 2 minutes (due to wake vortex)
(0/0 separations in Appendix A, page A-22) 

757/small: VFR: 1.5 minutes (due to wake vortex) 
IFR1 : 1.5 minutes (due to wake vorte¥)

(DID separations in Appendix A, page A-22) 

Large/SlnIIll :	 VFR: 50 seconds (0/0 separations in Appendix A, page A-22) 
IFR1: 1 minute (0/0 separations in Appendix A, page A-22) 

Medium/small:	 VFR: 50 seconds (DID separations in Appendix A, palle A-22)
IFR1: 1 minute (DID separations in Appendix A, page A-22) 

small/smaII :	 VFR: 20 seconds (0/0 separations in Appendix A, palle A-22)
IFR1: 1 minute (0/0 separations in Appendix A, page A-22) 

28U28R: NOrlhbound Deparlure on 28L Followed by Departure on 28R 

~ 
smell/Any Aircraft:	 VFR: 50 seconds for Prop to cross 28R 

IFR1: 70 seconds for Prop to cross 28R .. be verified by radar 

NOTE: Improvement Packa2e (F), All ~e Turbo Pro~ Can Do Divergent Turns, will permit Medium 
ain:raft to tom DOrtD biuDediately. For that simUlation, the separation for a Medium aircraft will 
be the same as that or a Small. 
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DID Rw Dependencies due to Departure Air CtosscwetS Accepted bv POX T_ an 7/6/95 

EAST FlOW - SOUTHBOUND AIR CROSSOVERS 

10L 

10R 

• (Southbol.rlc:l Props -- Mediun or small) 

SauthbcuId props (Melli... n SllBll) departil:lll 10L are permitted to turn south as soon as they are airborne. 
Therefore, there is a dependency between a southbol.rlc:l departure on 10L and a departure on 10R. Under the 
existing noise restrictions, any small or any Large Turboprop (which is a MediUR) can turn south inmediately. 

IOUIOR: Southbound Departure on lOL Followed by Departure on lOR 

10ll1OR 
Mediun or small/Any Aircraft: VFR: 50 seconds for Prop to cross 10R 

lFR1: 70 seconds for Prop to cross 10R & be verified by radar 

IOR/IOL: Departure on lOR Followed by Southbound Departure on lOL 
(DID Offsets & Separations in Appendix A, pages A-iS & A-22) 

1ORl10L 
Heavy/Medii.... or small: VFR: 

IFR1: 
2.25 minutes (due to wake vortex &offset thresholds)
2.25 minutes (due to wake vortex &offset thresholds) 

757/Mediun or small: VFR: 
IFR1: 

1.75 minutes (due to wake vortex & offset thresholds)
1.75 lIinutes (due to wake vortex &offset thresholds) 

Large/Mediun: VFR: 
IFR1: 

1.25 minutes (due to offset thresholds)
1.25 minutes (due to offset thresholds) 

Large/sma II : VFR: 
IFR1: 

1 minute (due to offset thresholds) 
1.25 minutes (due to offset thresholds) 

MediLlll northbol.rld/Mediun: VFR: 
IFR1: 

2 
2 

.inutes (due to offset thresholds) 
minutes (due to offset thresholds) 

Mediun southbound/Mediun: VFR: 
IFR1: 

1.25 
1.25 

.inutes (due to offset thresholds)
minutes (due to offset thresholds) 

Medi UR northbound/SRlell: VFR: 
IFR1: 

2 
2 

lIinutes (due to offset thresholds)
.inutes (due to offset thresholds) 

Mediun southbound/S.ll: VFR: 
IFR1: 

1.08 .inutes (due to offset thresholds &diverging piths) 
1.25 .inutes (due to offset thresholds &diverging paths) 

smell northbound/SIne II : M/A: s.ell aircraft on 10R usually go southbol.rld 

small southbol.rld/small: VFR: 
IFR1: 

30 seconds (due to offset thresholds & diverging paths) 
45 seconds (due to offset thresholds &diverging piths) 
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DID Rw DepeldellCies due to Departure Air Ctosscwers Accepted by POX Tee. an 7/61V5 

EAST FLOW - NORTHBOUND AIR CROSSOVERS 

• (Northbound Props -- small) 

10L 

10R ----~ 

S.ll northbound prap8 departing 10R are pel'lllitted to turn north as soon as they are airborne. Therefore, there 
is a depetldellCY between a northbound departure an 10R and a departure on 10L. Under the existing noise 
restrictions, any smell can turn north immediately. 

lOUIOR: Departure on lOL Followed by Northbound DefHlrture on lOR 
(DID Offsets & Separations in Appendix A, pages A-IS & A-22) 

1OL/1C»
Heavy/small: VFR: 

IFR1: 
1.66 minutes (due to wake vortex &offset thresholds)
1.66 minutes (due to wake vortex &offset thresholds) 

757tSlllllll : VFR: 
IFR1: 

1.16 minutes (due to wake vortex &offset thresholds)
1.16 minutes (due to wake vort_x &offset thresholds) 

Large/SlllBll: VFR: 
IFR1: 

20 seconds (due to offset thresholds &diverging paths) 
40 seconds (due to offset thresholds &diverging paths) 

Medi Ull/small: VFR: 
IFR1: 

20 seconds (due to offset thresholds &diverging paths) 
40 seconds (due to offset thresholds &diverging paths) 

SlIIIIll/SIllaII : VFR: 
IFR1: 

20 seconds (due to offset thresholds &diverging paths) 
40 seconds (due to offset thresholds &diverging paths) 

lOR/IOL: Northbound Departure on lOR Followed by Departure on lOL 
1C»/10l
SRBll/Any Aircraft: VFR: 50 seconds for Prop to cross 10L 

IFR1: 70 seconds for Prop to cross 10L & be verified by radar 

NOTE: Improvement Package (F), AU ~e Turbo Props Can Do Divergent Turns, will permit Medium 
aircraft to tum north immediately. For that siniulation, the separation for a Medium aircraft wUI 
be the same as that of a Small. 

A-13 



DID Rw Dependencies due to Noise for Offset Departure Thresholds Accepted by POX Te. an 11/16194 

WEST FLOW 

28R 

28L 

Departure on 28R followed by a Departure on 28L - VFR & IFR Noise Dependency: 

28R/28L 

Jet/Jet: Use 1.25 minutes (0.25 minutes added to std Jet/Jet) 
When Heavy is lead aircraft, add 0.25 minutes to std Heavy/Jet) 
When 757 is lead ai rcraft, add 0.25 minutes to std 7571Jet) 

Turboprop/Turboprop: Use 1.25 minutes (0.25 minutes added to std TIITB) 

Turboprop/Jet: Use 2.00 minutes (0.00 minutes added to std TB/Jet) 

Jet/Turboprop:	 Use 1.00 minute (0.00 minutes added to std Jet/TB) 
When Heavy is lead aircraft, add 0.00 minutes std HeavyITB)
When 757 is lead aircraft, add 0.00 minutes std 757ITB) 

Departure on 28L followed by a Departure on 28R·. VFR & IFR Noise Dependency: 

28L/28R 

Jet/Jet: Use 0.75 minutes (0.25 minutes subtracted from std Jet/Jet) 
When Heavy'is lead aircraft, subtract 0.25 minutes std Heavy/Jet)
When 757 is lead aircraft, subtract 0.25 lIinutes std 757/Jet) 

Turboprop/Turboprop: Use 0.75 minutes (0.25 minutes subtracted from std TB/TB) 

Turboprop/Jet: Use 2.00 minutes (0.00 minutes subtracted from std TB/Jet) 

JetITurboprop:	 Use 0.75 minute (0.25 minutes subtracted from std Jet/TB) 
When Heavy is lead aircraft, subtract 0.25 minutes std HeavyITB) 
When 757 is lead aircraft, subtract 0.25 minutes std 757/TB) 

Note: FAATC updated arrows on 6/1/95. 
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DID Rw DependeI.c;es due to Noise for Offset Deperture Thresholds Accepted by POX T_ on 1"16/94 

EAST FLOW 

10L ---. 
101 ----. 
Departure on lOR followed by a Departure on IOL -- VFR & IFR Noise Dependency: 

10RI10L
 

Jet/Jet: Use 2.00 minutes (1.00 minute added to std Jet/Jet)
 
When Heavy or 751 is leeel aircraft, use 2.00 ..inutes
 

Turboprop/Turboprop: Use 2.00 ..inutes (1.00 minute added to std TB/TB)
 

Turboprop/Jet: Use 2.00 ..inutes (0.00 minutes added to std TB/Jet)
 

Jet/Turboprop: Use 1.25 minutes (0.25 minutes added to std Jet/TB)
 
When Heavy is leeel aircraft, ecId 0.25 minutes to std Heavy/TB) 
When 151 is leeel aircraft, ecId 0.25 ..inutes to std 751/TB) 

Departure on IOL followed by a Departure on lOR - VFR & IFR Noise Dependency: 
10L/10R 

Jet/Jet:	 Use 0.66 minutes (0.34 minutes subtracted from std Jet/Jet) 
When Heavy is leeel aircraft, subtract 0.34 lIIinutes std Heavy/Jet) 
When 751 is leeel aircraft, subtract 0.34 lliinutea std 75l1Jet) 

Turboprop/Turboprop:	 Use 0.66 ..inutes (0.34 minutea subtracted from std TB/TB) 

Turboprop/Jet:	 Use 2.00 ..inutea (0.00 minutes subtrec:ted from std TB/Jet) 

Jet/Turboprop:	 Use 0.66 minutea (0.34 minutes subtracted from std Jet/TB) 
When Heavy is leeel ai rcraft, subtract 0.34 lIIinutea std Heavy/TB) 
When 751 is leeel aircraft, subtract 0.34 minutea std 751/TB) 

Note: FAATC updated arrows on 6/1/95. 
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PDX Noise Dependencies - West Flow (Same Runway) 

VFRIIFR 

Accepted by the PDX Design Team on 11/16/'4 

(B) &: (e) &: (D) - Totally independent WRT noise 
(A) &: (C) &: (D) - Totally indcpendcnt WRT noise 
(C) &: (D) &: (0) - Indcpendcnt of cveryone WRT noise 
(A) South &: (A) North - Full noise dependency 
(A) &: (B) - Noise Dependent up to 3000' (about 4NM from west end of runway) 

(Jet I Turbine • 1 minute, Turbine I Jet • 2 minutes) 
(A) &: (F) - Noise Dependent up to 3000' (about 4NM from west end of runway) 

(Jet I Turbine • 1 minute, Turbinc I Jet • 2 minutes) 
(F) &: (B) - Noise Dependent up to 3000' (about 4NM from west end of runway) 

(Jet I Turbine • 1 minute, Turbine I Jet • 2 minutes) 

(F) Turn at 3000' 
Biz Jets aDd 
Large Turbo Props 
(about 4NM) 

(0 260° Beading 
Larae Turbo Prop 

(D)	 240° Beading 
Small 

(8) Turn at 3000' 
Biz Jets 
(about 4NM) 

WEST FLOW: Thcre arc no dcparturc fix VFR. FLIGHT PLAN - Small aircraft can do 
restrictions for 2 dis-similar jets going to an immediate turn onto any of several 
the samc exit fix at the center. Updated 12/94. departure paths. Updated 12/94. 

Note: Assume aU Biz Jets are quiet because most are quiet. 
WRT· with respect to. 
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PDX Noise Dependencies - East Flow (Same Runway) 

VFRIIFR
 

Accepted by the PDX Desi.. Team on W16/94
 

(A) & (B) & (e) & (E) -	 Totally Independent WRT Noise 
(B) & (e) & (E) - Independent of Everyone WRT Noise 
VFR Flight Plans - No Noise Dependency 
(A) South & (A) North -	 Full Noise Dependency 
(A) & (D) - Noise Dependency to 3000' (about 4NM from cast end of runway) 

(Jet / Turbine • 1 minute, Turbine / Jet • 2 minutes) 
(A) & (F)	 - Noise Dependency to 3000' (about 4NM from cast end of runway) 

(Jet / Turbine • 1 minute, Turbine / Jet • 2 minutcs) 
(F) & (D) - Noise Dependency to 3000' (about 4NM from cast end of runway) 

(Jet / Turbine· 1 miute, Turbine / Jet • 2 minutes) 

Tarn at 3000' 
Biz Jets and 

(E) 0600 HeadiDc Large Tubo Props
Small (about 4NM) 

-4:::;;~~~::=:::=:~~~J~e:ts~g~o~U~p~ri~v~er;ro~u~ti~n~g~•	 Tarn at 7000' or 11 DME ,10's 
(B)	 Ranway Heading 

Large Tubo Props 

(F)	 Tarn at 3000'
(C) 120° Heading Biz Jets

Small (about 4NM) 

EAST FLOW: To depart 2 dis-similar jets VFR FUGHT PLAN - Small aircraft can do 
(when the trail aircraft is a smaller jet) going an immediate turn onto any of several 
to the same exit fix at the center - controllers departure paths. Updated 12/94. 
must add 30 seconds to trail departure, if they 
cannot insert a different type of departure. 
However, they can usually insert. different 
type of departure, thereby eliminating the 
need to add the extra separation. Updated 12/94. 

Note:	 Assume all Biz Jets are quiet because most are quiet
 
WRT • with respect to.
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HOUR COUNT SUMMARY FOR 3 DEMAND LEVELS - PDX
 

Source - Exhibit 7, Data Package 4, March 1995 

LOCAL 
HOUR 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 

SCD-281 (1993)
 
HOUR COUNTS
 

ARR DEP TOTAL 

3 4 7 
3 3 6 
4 2 6 
4 5 9 
3 1 4 
5 4 9 

15 29 44 
21 39 60
24 33 ST
24 28 52 
30 24 54
32 25 ST
24 31 55 
25 26 51 
26 ZT 53
20 21 41 
24 29 53
41 20 61 
26 33 59
22 14 36 
30 15 45 
15 16 31 
13 8 21 
5 2 7 

439 439 878 

SCD-386 (FUTURE 1)
 
HOUR COUNTS
 

ARR DEP TOTAL 

4 5 9 
4 3 7 
5 2 7 
5 7 12 
4 2 6 
7 6 13 

21 G 63 
28 55 83
31 44 75
31 37 68 

41 32 73
46 35 81 
31 G 73
35 37 72
35 37 72

,26 ZT 53 
32 40 72
ST 26 63
36 47 83
32 20 52 
44 21 65 
22 23 45 

19 11 30 
7 2 9 

603 603 1206 

SCD-491 .(FUTURE 2)
 
HOUR COUNTS
 

ARR DEP TOTAL 

4 6 10 
4 4 8 
6 2 8 
6 8 14 
6 2 8 
9 7 16 

ZT 55 82 

35 71 106 
38 56 94
38 46 84 
52 <40 92
59 45 104 
39 53 92
45 47 92
45 47 92
32 34 66 

41 51 92
74 32 106 
46 60 106 
G 26 68 

ST 27 84 
28 30 58 

25 15 40 
9 3 12 

7ff1 7ff1 1534 

NOTES: Counts Include AC (AIr canterlCammuter/Air TuIl, GA. Met ML 
counts were _justed to rdec:t Box~uIerGpItf'IItions .... denIIInd IeveIL 

1113

Future 1

Future2

Highest hour count is '1. 
11 houn hoe counts of..... 10. see -. 
Between 7...ud 7pm, the number of hourly ops ranges from 41 to'1. 

Highest hour count is 13.
 

10 houn have counts of..... 70. See -.
 
Between 7...ud 7pm, the number of hourly ops nngu from 13 to 13.
 

HIghest hour count is 1M. 

10 houn have counts of..... 10. See-. 
Between 7...ud 7pm, the number of hourly ops nngu from II to 101. 
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CHART - HOUR COUNT SUMMARY FOR 3 DEMAND LEVELS
 

Source - Exhibit 8, Data Package 4, March 1995
 

HOUR 1993 F1 F2 

0 7 9 10 
1 6 7 8 
2 6 7 8 
3 9 12 14 
4 4 6 8 
5 9 13 16 
6 <44 63 82 

7 60 83 106 
8 57 75 94 

9 52 68 84 
10 54 73 92 
11 57 81 104 
12 55 73 92 
13 51 72 92 
14 53 72 92 
15 41 53 66 

16 53 72 92 
17 61 83 106 
18 59 83 106 
19 36 52 68 
20 45 65 84 
21 31 45 58 
22 21 30 <to 
23 7 9 12 

878 1206 1534 

F2120 

100 

°eo
P
• 

•P60 

r 

0 
.40 
Y 

20 

0
 

0 2
 
Hcu of the Day 

~ 

4 6 8 10 12 14 16 18 20 22
 

NOTES: AC counts - Future 1 AC hour counts are 10% higMr than 1..3 AC hour counts. 

Future 2 AC hour counts an double the 1M3 AC hour counts. 

GA Counts - GA hour counts an the .... at all 3 demand IeveIL 

MI Counts - MI hour counts are the .... at all 3 demand IeveIL 

Aa ag..... upon by the Design T..... no atteqIt was made to smooth out hourly counts 
at higher demands. AC. GAo mid MI maintain their own peaking characterIsticL 
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YFR l IFR SEPARATICIIS - - PDX	 Accepted by PDX T.. on 31221'15 

AVERAGE ARRIVAL/ARRIVAL SEPARAT:IONS 
(tihen IIAJI"OIICh speeds are 155. 140. 140. 130. 110) 

AVERAGE ARR/ARR SEPARATIONS IN NAUT:ICAL HILES 
STAII»AID VFR1 (VISUAL) SEPARATICIIS	 STAII»ARD I FR SEPARATICIIS 

Report FAA-EM-78-aA Report FAA-EM-78-aA 
At Point of Closest Approach «with missed approach buffer» At Point of Closest Approach

With 3.0 • lIIini_ on a Rwwey 
T R A I L A I C T R A I L A I C 

AlA (.) HVY 757 LG MED SM AlA(.) HVY 757 LG MED SM 

LEAD HVY 4.26 5.06 5.06 4.67 5.04 LEAD HVY 5.28 6.15 6.15 6.07 6.91 
AlC AlC 

757 4.26 4.55 4.55 4.25 4.25 757 5.28 5.15 5.15 5.07 4.91 

LG 3.40 3.19 3.19 2.97 3.39	 LG 4.28 4.15 4.15 4.07 4.91 

NED 3.40 3.19 3.19 2.97 3.39	 MED 4.28 4.15 4.15 4.07 4.91 

SM 3.40 3.19 3.19 2.97 2.66	 SM 4.28 4.15 4.15 4.07 3.91 

AVERAGE ARR/ARR SEPARATIONS IN SECONDS (as used' by the models) 
STAII»AID VFR1 (VISUAL) SEPARATICIIS	 STAII)AIlI) IFI SEPARATlc:.s 

Report FAA-EM-78-aA 
, 

Report FAA-EM-78-aA 
At Point of Closest Approach «with missed approach buffer» At Point of Closest Approach

With 3.0 • lIIini_ on a Rwwey 
T R A L A I e T R A I L A I C 

AlA (SECDI)S) HVY 757 LG MED SM AlA (SEaJI)S) HVY 757 LG MED SM 

LEAD HVY 99 130 130 130 165 LEAD HVY 122 158 158 168 226 
AlC Ale 

757 99 117 117 117 139 757 122 132 132 140 161 

LG 79 82 82 82 111	 LG 99 107 107 113 161 

MED 79 82 82 82 111	 NED 99 107 107 113 161 

SM 79 82 82 82 87	 SM 99 107 107 113 128 

Notes:	 ADJItD. St..rd 5i..- =18 5ec:andB. (SCarce: FM-EM-7B-IIA) 
Critical FU'1Ction: The 18 second si~ is used to calculate the buffer. which is addecI to the lIinillllll 
IFR separations, to generate the average IFR separations.
for a pair of arrivals, the average separation =(liinillllll separation in NM) + (1.65 * signs in 1M). 

In DP4:	 AlA standard separations were .adified to reflect the "non-standard" approach speeds of a Heavy,
757, l Large: 155, 140, l 140 knots (140, 130, &130 are standard). The PDX Tower changed the 
AlA VFR separation' for a 75715mall to 4.25 NM & 139 seconds (instead of 4.5 NM & 147 seconds). 
DPlt. Page 5. aplai,. the effect of the increesed IIIIPI aech speeds on AlA aircraft separatiOM. 

2.5 • lIIini.. Intrail IFR !'?'ring	 Accepted by PDX T.. on 5/10/95 

Reducing the lIininun intrail IFR spacing to 2.5 NM <trOll 3 .'0 is pennitted only between si_Har class, non-Heavy
aircraft. Heavies &B-~7s l18y participate only as trailing aircraft. When applying the reduced separation, a 
MediUll ia considered .Imllar to a Large. The reduced All. spacing ia pennitted for the following pairs of aircraft: 

2.5 .. 1111.1.... IFI SPACING IS PEIIIlIITTED 
TRAIL Ale
 

All. HVY 757 LG NED SM
 
LEAD HVY
 
AIC 757
 

LG Yes Yea Yes Yes
 
NED Yes Yes Yes Yes
 
SM Yea Yes Yea Yes Yes
 

Note:	 Reducing the lIininun All. spacing by 0.5 NM reduces the average All. spacing by 0.5 NM. 
Heavies and 757s can participate as trail aircraft only. The reduced separation for these 
aircraft was first permitted in 1991 -- by 7110.65f, 5-72f(3), 7/25/91. 
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VFR I IFR SEPARATlOIIS -- POX (cont)	 Aa:epted by POX Te. an 3172Jf1S 

AVERAGE DEPARTURE/ARRIVAL SEPARATIONS 
(when IIAJl oech speeda are 155, 140, 140, 130, 110) 

AVERAGE DEP/ARR SEPARATIONS IN NAUTICAL HILES 

STAmARD YFR1 (VISUAL) SEPARATlOIIS 
Report FAA-EM-78-aA 

STAII)ARD IFR SEPARATIOIIS 
Report FAA-EM-78-aA 

D/A (.) HVY 
T R A I L 
757 LG 

A / C 
MED SM D/A (.) HVY 

T R A I L 
757 LG 

A / C 
NED SM 

LEAD HVY 1.68 1.51 1.51 1.41 1.19 LEAD HVY 2.00 2.00 2.00 2.00 2.00 
AlC 

757 1.68 1.51 1.51 1.41 1.19 
A/C 

757 2.00 2.00 2.00 2.00 2.00 

LG 1.68 1.51 1.51 1.41 1.19 LG 2.00 2.00 2.00 2.00 2.00 

NED 1.68 1.51 1.51 1.41 1.19 MED 2.00 2.00 2.00 2.00 2.00 

SM 1.46 1.32 1.32 1.23 1.05 SM 2.00 2.00 2.00 2.00 2.00 

AVERAGE DEP/ARR SEPARATIONS IN (as used by the models) 
STAII)ARD YFR1 (VISUAL) SEPARATlOIIS STAmARD IFR SEPARATlOIIS 

Report FAA-EM-78-aA Report FAA-EN-78-aA 

T R A I L A I C T R A I L A I C 
D/A (SEaJI)S) HVY 757 LG NED SM D/A (SEaJI)S) HVY 757 LG NED SM 

LEAD HVY 39 39 39 39 39 LEAD HVY 46 51 51 55 65 
AlC AlC 

757 39 39 39 39 39 757 46 51 51 55 65 

LG 39 39 39 39 39	 LG 46 51 51 55 65 

NED 39 39 39 39 39	 MED 46 51 51 55 65 

SM 34 34 34 34 34	 SM 46 51 51 55 65 

Notes:	 DEP/ARR St..rd Si~ .. 4 5ecands_ (SoIree: FAA-EII-18-M) 
However, the .cldels ..i II not allow the DEP/ARR separations 110 below the departure ruwey occupMCY
ti. (39, 39, 39, 39, or 34 seconds -- based on the aircraft class). 

VFR values were developed from the departure occ~ ti. and speed of arrival on final. In IFR, 
all aircraft use 2 MM. 

In DP4:	 D/A standard separations were lIIOdified to reflect the -non-standard" approach speeds of a 
Heavy, 757, &Large: 155, 140, I 140 knots (140, 130, &130 are standard). 
DP4, Page 5, explains the effect of the increBlled IIAJl oech speeda an D/A aircraft separations. 
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VFR Ir IF. SEPARATlQIIS -- POX (cont) 

AVERAGE DEPARTURE/DEPARTURE SEPARATIONS 

STAlilARD VFR1 (VISUAL) SEPARATlQIIS 
Report FAA-EM-78-SA 

STAlilARD IFR SEPAltATl0I5 
Report FAA-EM-78-SA 

T R A I L A I C T R A I L A I C 
DID (.'IIIITES) HVY 757 LG NED SM DID (IIIIIITES) HVY 757 LG NED Sf! 

LEAD HVY 1.50 2.00 2.00 2.00 2.00 LEAD HVY 1.50 2.00 2.00 2.00 2.00 
AlC AlC 

757 1.50 1.50 1.50 1.50 1.50 757 1.50 1.50 1.50 1.50 1.50 

LG 1.00 1.00 1.00 1.00 0.83 LG 1.00 1.00 1.00 1.00 1.00 

NED 1.00 1.00 1.00 1.00 0.83 NED 1.00 1.00 1.00 1.00 1.00 

SM 0.83 0.75 0.75 0.75 "" 0.58 SM 1.00 1.00 1.00 1.00 1.00 

Notes: DEPJDEP 5tendllrd 5illllll =4.8 secands. (Source: FAA-Bl-7B-BA) 

AVERAGE ARRIVAL/DEPARTURE SEPARATIONS 
STAIIIARD VFR1 (VISlML) SEPARATIOIS STAlilARD IFR SEPARATlQIIS 

Report FAA-EM-78-SA Report FAA-EN-78-SA 

TRAIL A/C TRAIL A/C 
AID (1IIIlJTES) HVY 757 LG NED 1M AID (IIIIIITES) HVY 757 LG NED SM 

LEAD	 HVY LEAD HVY 
AlC	 757 BASED ON ROT Ale 757 BASED ON ROT 

LG FROM OBSERVED LG FROM OBSERVED 
NED FIELD DATA NED FIELD DATA 
SM 1993 - 1994 SM 1993 - 1994 

Note: In genenl. tile "la ..ill wry tile sepeMltians by:! 3 ai... (atendllrd deviatians). 
sepeMltians ..ill be ..ithin ~ 1 aillllll lIJlPI"OXi_tely 68.3X of tile tiRo 
sepeMltians ..i II be ..ithin ~ 2 ai lIJlPI"OXi_tely 91X of tile tiRo 
sepeMltians ..ill be ..ithin ! 3 ai lIJlPI"OXi_tely 99.1" of tile tiRo 
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aper-ational pr-oceclJres and Mini. -- POX	 Accepted by POX T_ an 116m 

Based an POX Ai ...ide C8pBCity Study (final r-eport>. 1Ian:h 1991. pgs A-9 thru A-13. 
Revised 10/94 to r-eflect new 8S8U11ptians in Do-Iothing case. 

VFR1:	 ceiling! 3.500' and Visibility! 10 .iles. 
Vi_l (VFR1) seper-atians. 
Si...lt.... vllull IIAJf"08Ches to both pa...llels by all ain:r-aft types. 
Although not permittedlnier noise abatement pr-ocedur-es. ATC rules would permit certain 8118ll aircraft 
to ..ke simultaneous visual approaches to Runway 2 -- if they land and hold shor-t of 10R/28L, the 
r-unways are dr-yo and ther-e is no tailwind. 

YFR2:	 Less tINrI YFR1. and. ceil ing ! 2.000' and Vi.ibil ity ! 5 .iles. 
IFR seper-atians for- AlA. VillUBl (VFR1) seper-atians for- others. 
Si...lt.... IIppI"OIIChea -.y be pe,--itted. 
10/26/95 l}pdate: S.ll a Tr-ail C8I'I &ae VillUBl AlA seper-atians. 
~othingaimulaficiiJs-asslDe an ILS on 10R and 28R, with ••ingle CAT I UFR1) ar-r-ival .t.... in 
West and Eat flc... 1IoYe¥er'. any S.ll ain:r-aft C8I'I land .i...lt8ne0U8ly an a nan-pl"eCi.ian par-allel 
~ (1OL/28l).
SiIfNilalions tor CAT Ilmpnwementa will enable IlOre and larger aircraft to land sillLlltaneously 
on 10L (or 28L). The r-estr-icted or unrestricted use of the new CAT I approach will determine the types 
of air-cr-aft that can land simultaneously on the r-unway with the new precision approach. 
Note: As in VFR1, ATC r-ules would permi t certain Slll8ll ai r-cr-aft to land on Runway 2 when the n.nways 
are dry. VFR2 usually occun in the winter when the r-unways are wet. In reality. R...-y 2 .....ld not 
be UIed for- ar-r-ival. in VFR2. 

IFR1:	 Less tINrI YFR2. and. ceiling! 200' and Visibility! 0.5 .iles. , 
IFR seper-atians ar-e .-equil"ed. OUr Do-Nothing sillLllations assUlle an ILS on 10R and 28R. with a .ingle 
CAT I UFR1) ar-r-ival .t.... in west and Eat flc... 
VISU8I approaches are noI allowed to any tunrny. 

1FR2:	 Less tINrI IFR1. and. ceiling! 100' and Visibility! 0.25 .Hes. 
IFR seper-atians. Arrive on 10R, depart on 10R & 10L. 

1FR3:	 Vi.ibility < 0.25 .iles and! 0.125 .iles. 
IFR seper-atians. Ar-r-ive on 10R, depar-t on 10R. 
oeper-t an 101 .. 10L cIowt to 600' RVI in a yeIIr-.....en 2 RVIs an 1OL/28R wi II all... depal"t\res an both 
ruMIYS. 

ClUESTIClMS/lKJTES III MllllUIS: 
101 and 28R: CAT I .ini... ar-e 200' and 112 .i leo 
2BL Ia.S will be c:a.issianed in 1995. as .ini will be 200' and 3/4 .He. 
10L ILS will be c:a.issianed in 1995. ILS .ini will be 210' and 1 .He (for 3- .. 3.6- GS). 

Clperational Pr-oceclJres and R~ UtH izetian Si...lated 

At the January 18th lIIeeting, the Design Te_ agr-eec:l that we will silillate only VFR1, VFR2, and IFR1 based an 
the list of i~r-ovements. Based on the above values, the Technical Center calculated the si..latians and 
annualizations would be done as follows: 

WEATHER: VFR1 VFR2 IFR1 

MINIMA: 
Ceil ing: 
Visibil ity: 

VISUAL 
3500' 

10.ilea 

<VIS &>IFR1 
2000' 

5 lIiles 

CAT I 
200' 
0.5 .i les 

ALL WEATHER 

EAST FLOW (10s) 
WEST FLOW (28s) 

TOTAL 

35.3 X 
39.1 X 
74.4 X 

9.2 X 
5.0 X 

14.2 X , 

7.8 X 
3.6 X 

11.4 X 

52.3 X 
47.7 X 

100.0 X 

POX Tower says: All aircraft usually do or can operate in IFR1 .. IFR2. 
Fog usually occur-s fr-om sunrise to 10•• 
VFR3 i s	 not neec:lec:l. 
VFR2 usually occurs in full days; thus, the VFR2 Factor =1. 
IFR1 usually occur-s in full days; thus, the IFR1 Factor • 1. 

PDX DESIGN TEAM: The Teclmlcal Center compared the Port of Portland's 4 years of runway use data 
(1990-1993), presented at the May meeting, to the 10 years of runway use data (1979.1988) summarized 
above. For all weather conditions, both sets of data showed the East Flow usage was 52.3% and the West 
Flow usage was 47.7%. At the July meeting, the Design Team agreed to use the above values, OperalioJUll 
Procedures and RlInway Utilization SimuIoled, for the SIMMOD annualizations. 
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APPENDIXB
 

ANNUAUZATIONS
 





PDX • Annual Delay Costs (If East Flow Delays =West Flow Delays) 

(0) POX CALIBRATION (with 3 NM Minimum IFR Spacing) -1993 DEMAND 11-21-95 

EXPERIMENTS 
DELAY MIN 
PER DAY 

* EQUIV 
DAYS 

* ANNUAL 
USE 

I MINUTES 
PERHR 

= ANNUAL DELAY COSTS 

=101 WEST 
002 WEST 
003 WEST 
004 EAST 
005 EAST 
006 EAST 

VFR1 
VFR2 
IFR-1 

VFR1 
VFR2 
IFR-1 

691 
1,424 
4,999 

691 
1,424 
4,999 

320 
320 
320 
320 
320 
320 

0.391 
0.050 
0.036 
0.353 
0.092 
0.078 
1.000 

60 
60 
60 
60 
60 
60 

1,441 
380 
960 

1,301 
699 

2,080 
6,861 Hours $8.2 MILLION 

to 
I ..... (A) POX Do-NOTHING (Bas8-Case-2.5 NM Minimum IFR Spacing) -1993 DEMAND 11-21-95 

EXPERIMENTS 
DELAY MIN 
PER DAY 

*EQUIV 
DAYS 

* ANNUAL 
USE 

I MINUTES 
PERHR 

= ANNUAL DELAY COSTS 

101 WEST 
102 WEST 
103 WEST 
104 EAST 
105 EAST 
106 EAST 

VFR1 
VFR2 
IFR-1 

VFR1 
VFR2 
IFR-1 

691 
1,172 
3,355 

691 
1,172 
3,355 

320 
320 
320 
320 
320 
320 

0.391 
0.050 
0.036 
0.353 
0.092 
0.078 
1.000 

60 
60 
60 
60 
60 
60 

1,441 
313 
644 

1,301 
575 

1;396 
5,670 Hours $6.8 MILLION.· 



PDX • Annual Delay Costs (If East Flow Delays =West Flow Delays) 

(A) POX DO-NOTHING (Bas8-Case-2.5 NM Minimum IFR Spacing)  FUTURE 1 11-21-95 

EXPERIMENTS 
DELAY MIN 
PER DAY 

*EQUIV 
DAYS 

* ANNUAL 
USE 

I MINUTES 
PERHR 

=ANNUAL DELAY COSTS 

301 WEST 
302 WEST 
303 WEST 
304 EAST 
305 EAST 
306 EAST 

VFR1 
VFR2 
IFR-1 

VFR1 
VFR2 
IFR-1 

2,691 
6,521 

41,646 
2,691 
6,521 

41,646 

320 
320 
320 
320 
320 
320 

0.391 
0.050 
0.036 
0.353 
0.092 
0.078 
1.000 

60 
60 
60 
60 
60 
60 

5,612 
1,739 
7,996 
5,066 
3,200 

17,325 
40,938 Hours $49.1 MILLION 

bd 
I 

N (A) POX DO-NOTHING (Bas8-Case-2.5 NM Minimum IFR Spacing)  FUTURE 2 11-28-95 

EXPERIMENTS 
DELAY MIN 
PER DAY 

*EQUIV 
DAYS 

* ANNUAL 
USE 

I MINUTES 
PERHR 

=ANNUAL DELAY COSTS 

501 WEST 
502 WEST 
503 WEST 
504 EAST 
505 EAST 
506 EAST 

VFR1 
VFR2 
IFR-1 

VFR1 
VFR2 
IFR-1 

0 
0 

143,215 
0 
0 

143,215 

320 
320 
320 
320 
320 
320 

0.391 
0.050 
0.036 
0.353 
0.092 
0.078 
1.000 

60 
60 
60 
60 
60 
60 

0 
0 

27,497 
0 
0 

-
59,577 
87,074 Hours $104.5 MILLION 

In IFR1 only 












