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1. Introduction

In September, 1999 the Regional Airport Planning Committee identified a number of strategies for “sensitivity” testing with respect to their likely impact on future airport system demand and capacity. The demand strategies tested the effect of various measures on reducing the number of flights projected to use SFO, OAK, and SJC in the future. The capacity-enhancing strategies tested the effect of various measures on increasing the capacity of the existing airport runways and Bay Area airspace (particularly related to poor weather when capacity is most constrained). This analysis was intended to complement the more complex and rigorous computer modeling of different future runway configurations at the three major airports. By evaluating the effectiveness of these various strategies, we can determine how significant a factor they would be as either alternatives to new/reconfigured runways or as complementary strategies to proposed runway improvements. This assessment is not intended to be a feasibility study of the strategies considered or to answer questions about how the strategies could be implemented. 

The eight sensitivity tests are listed below:

· Runway Variations at San Francisco and Oakland International Airports.

· Construction of a New Airport in the North Bay or outside the Bay Area

· Air Service at Satellite Airports 

· Use of Moffett Federal Airfield or Travis AFB for Air Cargo 

· Diversion of Air Passengers to a future High Speed Rail System

· Benefits of new Air Traffic Control Technology

· Airport Access Controls (i.e., flight restrictions)

· Rapid Water/Rail Connections between SFO and OAK

Approach to the Analysis

Where possible we use a “pivot point” analysis to estimate changes in airport “demand” (projected number of flights) at each airport. By pivot point, we mean that we “pivot” off of our original forecasts
 to estimate changes in aircraft takeoffs and landings at each airport that might occur as a result of a different set of demand assumptions. Figure 1 shows the projected average daily operations for each airport in 2010 and 2020, which constitutes the “basecase” for our analysis.

Figure 2 shows the sensitivity tests in relation to the forecasted number of aircraft operations in the different markets. For example, a new California High Speed Rail connecting the Bay Area with Los Angeles and San Diego via the Central Valley could reduce flights in the California and commuter (smaller cities, like those in the Central Valley) markets. Measures designed to restrict the number of flights at an airport (termed “access” controls) could affect a number of markets, depending on how the controls are structured.

Where it is not possible to estimate changes in flight activity, we discuss the potential effects of various strategies in more qualitative terms relying on available literature and/or knowledge of the aviation industry.

Finally, as explained above, a detailed assessment of airport capacity and delay is being undertaken in a separate task using a computerized simulation model. We will use the information in this report to determine which strategies warrant testing with this simulation model.

Feasibility of Strategies

Some of the feasibility issues are alluded to under the topic of  “Key Considerations” in each section of the report; however, this discussion is not intended to be exhaustive. Additional questions that would need to be addressed and satisfactorily answered include: 

-Is there an airport sponsor or other authority to implement the strategy?

-Would the strategy make economic sense to an airline or public agency?

-How would passenger convenience be affected?

-Is there an appropriate funding source available (FAA, airlines, airports, transit operators)?

-When could the strategy be implemented-- in the near term, or far term?

-Would airport noise be increased or shifted from one area to another?

-Are there other important environmental issues, such as Bay resources or air quality?

-Is there public support for the proposed strategy?

FIGURE 1

AVERAGE DAILY AIRCRAFT OPERATIONS BY AIRPORT

	Airport
	1998
	2010
	2020

	San Francisco International 
	
	
	

	Air Passenger
	1,081
	1,215
	1,405

	Air Cargo
	33
	65
	117

	General Aviation/Military
	79
	79
	79

	
	
	
	

	SFO TOTAL
	1,193
	1,359
	1,601

	
	
	
	

	Metropolitan Oakland International*
	
	
	

	Air Passenger
	311
	465
	595

	Air Cargo
	101
	156
	214

	General Aviation/Military
	65
	65
	68

	
	
	
	

	OAK TOTAL
	477
	686
	877

	
	
	
	

	San Jose International 
	
	
	

	Air Passenger
	359
	454
	612

	Air Cargo
	14
	18
	29

	General Aviation/Military
	407**
	59***
	59***

	
	
	
	

	SJC TOTAL
	780**
	531
	700

	
	
	
	

	GRAND TOTAL
	
	2,502
	3,091


Source: San Francisco Bay Area Aviation Demand Forecasts, Roberts Roach & Associates, February 2000

2. Additional Runway Variations at SFO and OAK 

Discussion

Both San Francisco International Airport (SFO) and Metropolitan Oakland International Airport (OAK) are currently evaluating a discrete set of runway configurations, which we have termed “primary runway alternatives” (See Exhibit 1). These alternatives are being evaluated separately through a computerized airport and airspace simulation model. In addition to these primary alternatives, this report assesses several other airfield concepts that could offer further operational flexibility and/or enhancement of airfield capacity. For OAK, the analysis discusses the potential for expanded use of the North Field (currently a general aviation facility) to augment the capacity of the South Field. For SFO, the main topic discussed is the future use of existing Runway 28L should the airfield be reconfigured as proposed by SFO.

Flexible Use of Oakland Airport North Field for Expanded Operations

Figures 3A and 3B illustrate the existing runway layout at Metropolitan Oakland International Airport and the new runway configurations currently under review. The North Field is Oakland’s primary general aviation facility but also accommodates airline operations from time to time when the South Field is closed or under repair. Our analysis discusses expanded use of the North Field runways by airlines and by general aviation type aircraft currently required to use the South Field for noise abatement (see Key Considerations below). 

Runway improvements that could increase the operational flexibility of the North Field include: 1) the extension of Runway 27L (shown as “N-1” in Figure 3B), or 2) realignment of Runway 9R/27L to parallel the South Field’s Runway 11/29 (i.e., new Runway 11L/29R shown as “N-2” in Figure 3B).

Analysis

Airline use of North Field. The availability of an extended Runway 9R/27L or realigned new Runway 11L/29R for airline arrivals would significantly reduce departure delays that will occur on Runway 29 when arrivals impact waiting departures. These delays are expected to increase as air operations increase on the South Field. The Airport Development Program
 discusses the potential for the North Field to handle up to 25% of the arrivals of B737 size aircraft. Runway 27L could be extended to 7,500-8,000 feet to better accommodate B737s, MD80s, and new regional jets. Realigning the North Field runways (new Runway 11L/29R) would allow parallel ILS approaches down to Category II (CAT II) minimums. Oakland’s arrival capacity would double during either VFR or IFR conditions. 

These runway improvements would operationally benefit Bay TRACON and OAK Tower by increasing their ability to assign turbojet aircraft to parallel runways that are greater than 4,300 feet apart. Unlike SFO or SJC, OAK would not require the installation 

of a Precision Radar Monitoring System (PRM) for ILS approaches due to the separation provided. Bay TRACON could conduct visual approaches to Runways 27R (General Aviation), extended Runway 27L/new Runway 29R (General Aviation), and South Field Runway 29 which would increase air carrier and commuter airline visual approaches by at least 30% over the existing capacity for Runway 29. Bay TRACON could increase the IFR arrival capacity to up to 60 approaches per hour for extended Runway 27L/new Runway 29R and Runway 29. During Southeast Plan operations, Bay TRACON would be able to conduct parallel instrument approaches to extended Runway 9R/ new Runway 11L and South Field Runway 11R.

Additionally, IFR departure capacity would increase by at least 30% by routing Runway 27L /new Runway 29R airline departures with turns to 350 degrees or greater after leaving 3,000 feet altitude with staggered departures off Runway 29 proceeding over Hunters Point or towards Point Reyes/Red Bluff at the same time.  During Southeast Plan operations, departures off Runway 11 proceeding to the Los Angeles Basin or to the ocean could be released with 30 degree or greater southeast bound turns for separation from Runway 9R/new Runway 11L departures. 

Expanded General Aviation Use of North Field. Noise abatement procedures require general aviation and smaller air cargo aircraft weighing more than 12,500 lbs. to depart from the South Field to reduce noise over Alameda. These aircraft include general aviation aircraft as well as smaller air taxi freighter aircraft used to feed cargo to Fed Ex for consolidation and transport by larger jets. As a result, the South Field runway is used by a number of aircraft that would otherwise be able to depart from the North Field. Allowing these aircraft to use the North Field for departures during periods of high delay on the South Field could improve overall airport operations. 

Realignment of North Field Runway for Improved IFR Operations. Due to the intersection of the extended centerlines for the North Field and South Field runways (Runway 27 at North Field and Runway 29 at South Field), the operation of the two runways are dependent under instrument weather conditions. This means that only one arrival or departure can occur at a time from either runway. Even a small number of North Field IFR operations can have a significant effect on South Field operations during poor weather. Thus, realignment of the North Field Runway 27L to parallel the South Field Runway 29 would provide an IFR capacity improvement (although it may be a very costly improvement compared to the number of general aviation IFR operations). 

Key Considerations
Community noise due to increased North Field operations would be a major concern. Using the North Field for expanded airline operations would impact nearby communities of Hayward, San Leandro, Castro Valley, San Lorenzo, Oakland, and Alameda. 

Iincreased use of the North Field for departures by heavier aircraft would be prohibited by legal agreements put in place in the mid-70’s stemming from a court case over airport expansion. To resolve the conflict, the Port of Oakland, City of Alameda, and developers of Bay Farm Island signed a Settlement Agreement which contains the following types of restrictions:

· Aircraft weighing over 12,500 lbs must takeoff from the South Field

· All four-engine piston aircraft must take off from the South Field

Realignment of Runway 27L on the North Field may result in a loss of North Field general aviation capacity, since the new runway would intersect all three existing runway, possibly reducing the utility of the overall runway system. The North Field is currently one of the nation’s busiest general aviation airports.

Retain Flexibility in Use of Existing Runway 28L-10R at SFO for Departures with Strong Winds from the West.

Under initial plans for reconfiguring SFO runways, existing Runway 28L would be converted to a taxiway to improve aircraft circulation around the main terminal and to accommodate a class of New Large Aircraft (NLA) aircraft that may be introduced into the fleet in the future. Further analysis revealed that retaining existing Runway 28L for use as a runway under certain conditions could have important operational benefits (see Figure 4). For example, during strong west wind conditions, using Runway 28L for departures could help dissipate delays more quickly and efficiently. Other conditions that may warrant use of Runway 28L as part of a flexible use plan would be when:

· Any of the main runways are closed for emergencies or repairs

· Departure or arrival delays are forecasted to exceed 15 minutes

· The airport is recovering from major delays due to WOXOF (0 ceiling/0 visibility) weather conditions or other factors, in which case the runway would be used until the backlog of arrivals or departures is expelled

· Between the hours of 0700-2200 only—unless there are major arrival delays forecast to continue up to 2300

· Used only for turboprop, regional jet, and propeller aircraft departures between 0700 and 0900 and 2100 and 2200 hours--and not at all between 2200 and 0700 unless another runway is closed

Analysis 

Retention of 28L as an optional use or full time runway could have several potential benefits.

· Capacity to conduct triple visual approaches to the three west runways.

· Use of Runway 28L for general aviation, turboprop, and Regional Jet aircraft would have the benefit of segregating these aircraft from the wake turbulence impacts and increased spacing required for large aircraft: B747, B767, B757, MD11, etc.

· Providing a third departure runway for west and northbound departures that are presently assigned to Runway 1L or are sequenced between arrivals on Runway 28L or Runway 28R.

· Having a third runway to process departures and arrivals when SFO experiences 0 ceiling/0 visibility or low ceiling/visibility conditions that have created major 

departure and arrival delays.  When the weather conditions lift to permit the Tower to conduct visual operations, they would have three runways to reduce the departure or arrival volume. Today, SFO has only two north/south and two east/west runways to dissolve the backlog of traffic. 

· Retaining 28L would provide increased capacity during conditions when the weather is changing from morning fog/low stratus clouds to visual conditions.

· Retaining Runway 28L as an active runway would give SFO an option when it is necessary to close one of the new west/east runways on a temporary or extended basis. Eventually, the new runways will require major repairs, installation of new embedded lighting guidance systems, or the closure of high speed taxiway exits for repair work. Giving up the utility of Runway 28L and not having it available during such conditions will be costly in delays and passenger inconvenience.

· Construction of a new Runway 28R separated from existing Runway 28R by 3,400 feet or more will permit the conduct of parallel ILS approaches down to CAT II/III minimums.  If existing Runway 28R were closed during IFR conditions for repairs, Bay TRACON could continue to conduct parallel ILS approaches to existing Runway 28L and new Runway 28R because they would be separated by over 4,000 feet. The installation of a Precision Runway Monitor (PRM) would not be needed under such separation criteria between the runways. Bay TRACON would be able to maintain an IFR arrival rate of up to 60 aircraft per hour on existing Runway 28L and new Runway 28R with the temporary closure of existing Runway 28R. 

Key Considerations

SFO’s proposal for use of existing Runway 28L is only for departures and only for strong west wind conditions occurring 7-10% of the year; therefore, the flexibility discussed above exceeds that currently being discussed by the Airport. Decisions about the future use of Runway 28L would require FAA review and approval under the Airport Certification program covered by Federal Aviation Regulations Part 139 and further environmental review information (If the FAA were to approve its continued use as a runway, the SFO runway system designations for the three runways would change to Runway 28L, 28C, and 28R). 

If existing Runway 28L is retained as a part time/optional use runway for departures only, communities on the Peninsula would enjoy some noise relief as arriving aircraft would be farther out in the Bay. 

3. Air Service at Satellite Airports

Discussion

Just as Oakland and San Jose airports developed as satellite airports for low fare Southern California service, the advent of regional jets may make similar types of service economical at some of the Bay Area’s smaller general aviation airports. Accommodating a limited amount of Bay Area air passengers at these airports would produce corresponding reductions in flights at OAK/SFO/SJC. The sensitivity test envisions a system of convenient satellite airports serving local air passengers who would otherwise be flying out of the three major airports. 

The potential for air service at general aviation airports is based on the emergence of new regional jet technology, replacing turboprops currently used on the majority of commuter routes. Such jets would carry 40 to 90 passengers and provide the comfort and speed of larger jet aircraft, while generating lower noise levels than some existing business jets. Commuter airline service currently exists at Sonoma County Airport (Santa Rosa) and several commuter airlines have expressed interest in starting service to Los Angeles from Concord’s Buchanan Field and Livermore airport. For the purpose of our analysis, we assume California corridor service would be provided at a number of Bay Area general aviation airports: NutTree (Vacaville), Napa County, Gnoss Field (Marin County), Livermore Municipal Airport, and South County (Morgan Hill). Moffett Airfield (under NASA control) and Travis AFB (under DOD control) are additional possibilities (See Figure 5).

Not all of the general aviation airports have the required runway length or navigational aids. Most of these airports will need the capability of Global Positioning System (GPS) or Instrument Landing System (ILS) instrument approaches to at least Category I or Category II minimums (see below) for stratus conditions and winter instrument weather conditions.  Except at Buchanan Field and Gnoss Field, visual or instrument operations into these satellite airports should not have a major impact on the FAA’s Bay TRACON or Oakland Center air traffic control operations. The future implementation of the Wide Area Augmentation System (WAAS) complimented by the Local Area Augmentation System (LAAS) will provide those airports with all weather navigation and approach capability down to Category II/III minimums. The FAA is projecting WAAS and LAAS GPS-based navigation and precision approach systems will be in place nationwide by 2010.

· Category I: Decision height no less than 200 feet above runway , visibility no less than ½ mile

· Category II: Decision height no less than 100 feet above runway, visibility no less than ¼ mile

· Category III: Decision height lower than 100 feet above runway, visibility less than ¼ mile

Analysis Assumptions
· The California corridor, the largest Bay Area air travel market, is the most likely candidate for new service due to the greater potential for airline profitability. However, since the California market is comprised of a number of airport destinations--Los Angeles (LAX), Burbank (BUR), Ontario (ONT), Orange County (SNA), San Diego (SAN) and various small cities (see Figure 6), it is unlikely that these airports would have service to all LA Basin/San Diego destinations.

· The main market would be “local” area air passengers--passengers originating in the immediate vicinity of these airports.

· Service at satellite airports would not affect the volume of connecting passengers at SFO, OAK, or SJC using these airports as transfer points between a domestic or international flight and a California Corridor flight.

Analysis Approach

We have analyzed a comprehensive system of satellite airports, which would provide the greatest potential reduction in future flight operations at OAK, SFO, and SJC. We disaggregate our county-level air passenger forecasts (Exhibit 2) into smaller geographic analysis zones, or “Super Districts” (Exhibit 3). We then define a local air passenger “catchment” area for each airport, which represents the likely Super District(s) from which these airports would draw air passengers. Without identifying specific city pairs, we have made the assumption that each airport could capture roughly 50% of the local California passengers in their catchment area. This assumption reflects our belief that air service would only be initiated to some of the California destinations, not all, in the same manner airlines currently serve selected California destinations from the three existing air carrier airports. A 50% market share for the California corridor will serve as a plausible sensitivity test.

To estimate the number of local flights out of each airport, we assume air service would be provided by regional jets, with seating capacity of 50 to 90 seats, depending on the satellite airport and forecast year.  We assume larger jets for airports that would generate the most air passengers with 70% load factors in 2010 and 73% load factors in 2020.

Finally, we estimate the average daily flights reduced at San Francisco, Oakland, and San Jose airports due to passengers using the satellite airports. We attribute the flights eliminated at each of the three major airports based on the airports the air passengers would most likely have used in the absence of service at their local satellite airport.

Results

Compared to the total forecast of operations at each airport (including air cargo, general aviation, and military), this hypothetical satellite airport system could reduce average daily operations at SFO/OAK/SJC by 1% to 5% depending on the airport and forecast year. Figures 7A and 7B and Figure 8 show these results in tabular and graphic form. It appears that a system of satellite airports would reduce flights to a greater extent at OAK and SJC because the satellite airports in the analysis are more closely associated with the passenger catchment areas for these two airports, rather than the service area for SFO.

. 

Key Considerations 

Whether this service concepts fits with the route strategy of any existing airline is problematic. At present this concept does not fit well with the route strategies of any major network or point-to-point carrier, but that does not rule out commuter airlines or a new entrant airline. Major carriers prefer service at established airports to maximize their potential to fill seats.  Initiating service at a new airport would involve considerable financial risk and could be expensive to provide, particularly if the airline does not have the type of aircraft suited to this service on hand. Because of the economics of this type of operation (airline and airport related costs), the fares may need to be higher than those offered by the established carriers at the existing airports. Also, the load factors assumed in our analysis reflect a mature market, and these levels would not be realized immediately upon initiation of service. 

The viability of service would depend largely on the convenience offered, both is terms of shortened ground access times and the availability of an adequate choice of departure and arrival times. For example, despite the large population surrounding Long Beach airport in Southern California, airline service initiated at this airport has not matched expectations, largely it is believed, due to the lack of added convenience when matched against LAX.  The same could be said of the hypothetical service at Moffett or several of the general aviation airports when matched against SFO, OAK or SJC. 

Noise produced by airline operations would be an obvious concern for communities contemplating new service. 

Looking at Bay Area airspace issues, there are potential benefits from removing some commercial aircraft operations from the crowded terminal area airspace used by SFO, OAK, and SJC. While up to 169 daily flights by regional jets would be added at the various satellite airports, only 64 (2010) to 76 (2020) daily flights might be eliminated at OAK, SFO, and SJC.  This disparity is due to fact that aircraft serving the California market at the major airports would be larger than the regional jets, therefore fewer aircraft flights would be eliminated. From a more global airspace perspective, the increase in flights in the already crowded California corridor could exacerbate enroute congestion between the Bay Area and Southern California. Additionally, these flights could also exacerbate conflicts in the Southern California airspace at capacity strained airports in this area.

Finally, it should be noted that the historic role of general aviation airports has been one of “relieving” the major air carrier airports, which is to say, providing an attractive alternative to entice small aircraft users to these facilities.  This may well continue to be the most effective role these airports can play, particularly in the growing corporate aircraft market.  Moffett Federal Airfield, in particular, may be a useful addition to the South Bay aviation system for corporate users if SJC runways become congested in the future. 

FIGURE 7A

IMPACT OF AIR SERVICE AT ALTERNATIVE AIRPORTS

ON FLIGHTS AT SFO, OAK AND SJC FOR 2010

	
	California Air Passengers
	Daily Flights Added2
	Daily Flights Eliminated3

	Airport (Catchment Area/Superdistricts)
	Annual
	Annual Served1
	Daily
	

	SFO
	OAK
	SJC

	Travis/Nut Tree (26)
	92,040
	46,020
	126
	4
	
	1
	

	Moffett (9)
	1,161,699
	580,850
	1,591
	30
	
	
	15

	Concord (21-24)
	1,259,224
	629,612
	1,725
	35
	
	16
	

	Sonoma (29,30,31)
	438,325
	219,162
	600
	17
	3
	3
	

	Napa (25,27,28)
	412,550
	206,275
	565
	16
	2
	3
	

	Marin (29,32-34)
	652,090
	326,045
	893
	26
	4
	4
	

	Livermore (15)
	495,818
	247,909
	679
	19
	
	6
	

	South County (13,14)
	567,430
	283,715
	777
	22
	
	
	7

	TOTAL
	5,079,176
	2,539,588
	6,956
	169
	9
	33
	22


1 50% of annual demand

2 70 seats per flight at Concord and Moffett and 50 seats at other airports; 70% load factor

3 154 seats with 70% load factor in 2010
FIGURE 7B

IMPACT OF AIR SERVICE AT ALTERNATIVE AIRPORTS

ON FLIGHTS AT SFO, OAK AND SJC FOR 2020

	
	California Air Passengers
	Daily Flights Added2
	Daily Flights Eliminated3

	Airport (Catchment Area/Superdistricts)
	Annual
	Annual Served1
	Daily
	

	SFO
	OAK
	SJC

	Travis/Nut Tree (26)
	108,157
	54,079
	148
	3
	
	1
	

	Moffett (9)
	1,407,846
	703,923
	1,928
	29
	
	
	17

	Concord (21-24)
	1,568,189
	784,095
	2,148
	33
	
	19
	

	Sonoma (29,30,31)
	549,322
	274,661
	752
	15
	3
	4
	

	Napa (25,27,28)
	342,067
	171,034
	468
	9
	2
	2
	

	Marin (29,32-34)
	779,183
	391,137
	1,072
	21
	5
	4
	

	Livermore (15)
	624,157
	312,078
	855
	16
	
	7
	

	South County (13,14)
	735,816
	367,908
	1,008
	20
	
	
	9

	TOTAL
	6,114,737
	3,058,915
	8,379
	146
	10
	37
	26


Airport-by-Airport Airspace Assessment 

Because of airspace interactions can have regional effects, the specific airspace interactions that would be created by air service at each satellite airport are discussed below.

Buchanan Field (CCR): The length of Runway 19R/1L at 5,010 feet may be inadequate for fully loaded regional jet aircraft operations at Buchanan. The runway may have to be extended beyond 6,000 feet toward the nearby freeways. Radar coverage is attainable at approximately 1,000 feet over Buchanan from the Travis RAPCON and Bay TRACON radar sites. LA Basin-bound departures will encounter delays because of the eastbound departures off SFO and OAK. These departures may have to be “tunneled” out toward the Manteca VORTAC, at low altitudes, until clear of the SFO and OAK eastbound departure routes. A new southbound route may be possible via Skaggs VORTAC to Point Reyes VOR then direct to WAGES (Watsonville). Northbound regional jet departures to Portland or Seattle (if such service is provided) would be subject to similar delays and subsequently be blended into the SFO and OAK northbound departures routed over Red Bluff. Commuter arrivals from the LA Basin into Buchanan would likely be routed over Panoche and north of Sunol direct to the Buchanan VOR. They would receive the same enroute and terminal radar services as arrivals routed over Panoche to OAK. Regional jet commuter operations at Buchanan would encounter daily delays during the peak Bay Area traffic hours because of the necessity to weave those operations through the SFO, OAK, and SJC arrival and departure flows. 

Gnoss Field (056): Gnoss Field has a single runway (31/13) that is 3,300 feet long and 60 feet wide and would have to be extended to at least 6,000 feet for fully loaded regional jet operations. Presently, radar coverage is nonexistent below approximately 3,000 feet in the vicinity of Gnoss Field from the Bay TRACON and Oakland Center radar sites. LA-bound commuter departures may have to be routed over the Point Reyes VORTAC and tunneled out at lower altitudes until clear of the SFO and SJC arrivals from Seattle, Portland, and Canada that are routed over Point Reyes to the Woodside VOR. These departures would likely encounter significant delays and be forced to operate below 11,000 feet until clear of the Point Reyes-Woodside traffic. Commuter arrivals from the LA Basin may have to be routed either over Big Sur and west of the coastline toward Sausalito or over Panoche and east of Buchanan Field to Gnoss. Either route would present numerous conflict resolution challenges for Oakland Center and Bay TRACON. Regional jet traffic to east or southbound destinations would be very difficult operationally and result in major delays during peak Bay Area traffic periods. 

Livermore Municipal Airport (LVK): Livermore Airport’s Runway 25/7L is 5,255 feet long and may have to be extended to accommodate fully loaded regional jet operations. Remote radar coverage is attainable down to approximately 1,000 feet in the vicinity of Livermore Airport from the Bay TRACON radar site. The airport is ideally located for commuter arrivals from the east and from the LA Basin. LA Basin turboprop or regional jet commuters would be routed over Panoche along the same routing for arrivals into OAK. Arrivals from the east (SAC, RNO, SCK, MOD) would be routed toward Tracy to Livermore Airport. Southbound departures would be routed toward Manteca to the LA Basin or Salinas-Santa Barbara and may be tunneled eastbound until clear of SFO and OAK departures routed over Linden and Stockton VORTACs. Departures would be subject to individual releases during peak Bay Area traffic periods, but would not encounter abnormal delays as those likely at Gnoss or Buchanan Field airports. 

Napa County Airport (APC):  Napa County’s Runway 36L/18R is 5,931 feet long and should be adequate for fully loaded regional jet operations. Radar coverage is nonexistent below 2,000 feet over Napa airport from the Bay TRACON and Oakland Center radar sites. Travis RAPCON (Radar Approach Control) should be able to provide radar coverage down at least 1,000 feet in the vicinity of the Napa airport. Southbound commuter departures to the LA Basin would either be tunneled eastbound toward Manteca until clear of the SFO and OAK east and northbound departures or possibly be routed over Point Reyes to WAGES until clear of the Point Reyes-Woodside arrivals to SFO and SJC. Northbound departures would be blended into the OAK and SFO northbound departures routed over Red Bluff. Eastbound commuter departures to RNO, SAC, and MOD would encounter significant delays during peak Bay Area traffic periods. 

Sonoma County Airport (STS): Runway 32/14, at 5,115 feet and may have to be extended to at least 6,000 feet to accommodate fully loaded regional jet operations. Radar coverage is nonexistent below 4,000 feet in the vicinity of Sonoma County Airport from the Oakland Center radar site. Sonoma County Airport is situated well north of the San Francisco Bay Area and could conduct regular regional jet commuter operations with little operational impact on the Bay Area arrival and departure routes. Southbound turbojet departures to the LA Basin could be routed over Point Reyes to WAGES and blended into the SFO and OAK southbound departures. Arrivals from the LA Basin would likely be routed over Panoche and east of Sunol to Sonoma County Airport. 

South County Airport (Q99): South County Airport is also situated well south of the San Francisco Bay Area and would be able to conduct regional jet commuter operations with little impact on SJC arrivals and departures. Radar coverage is nonexistent below 4,000 feet over South County from the Bay TRACON or Oakland Center radar site. Southbound departures to the LA Basin and Santa Barbara would be routed over Avenal or Salinas. Arrivals from the south could be routed over Avenal or Panoche to South County. 

Travis AFB (SUU): Operationally, serving air cargo, turbojet air carrier, or possible future New Large Aircraft (NLA) at Travis AFB would have little impact on the new Northern California TRACON (NOCAL) or Oakland Center – assuming a 2010 or later implementation time. Arrivals from the east would be routed over Sacramento for a long final approach into Travis AFB. Arrivals from the ocean and the northwest would be routed over Point Reyes (PYE) and Williams at an altitude above 10,000 feet until abeam Sausalito or Davis. Departures would have to be interweaved into the north and eastbound departures from OAK and SFO, but these aircraft could be easily sequenced. Oceanic departures (such as those by NLAs to the Far East) would be routed down the Delta over the Golden Gate Bridge.

Moffett Federal Airfield (NUQ): When the U.S. Navy had fighter jet/P3 operations at Moffett, it was always a “thread-the-needle” operation for Bay TRACON to sequence IFR arrivals and release IFR departures. The proximity of SJC necessitated a hold of SJC IFR departures until the Moffett southbound IFR departure (on the southland SID) passed. Regional jet commuter flights into and out of Moffett Federal Airfield would significantly impact SJC arrivals and departures. It would be necessary to hold SJC departures until the Moffett southbound commuters are east of SJC. IFR arrivals to Moffett would also delay SJC northbound and eastbound departures during missed approach weather conditions. Turbojet operations at Moffett would impact IFR arrivals approaching OAK from over Panoche or the southeast. East and northbound turbojet departures would have to be released on a right turn with a climbing cross-over turn back to the northwest of SJC/Moffett similar to the existing SJC LOUPE Nine Departure route. 

4. Use of Moffett Federal Airfield and/or Travis AFB for Air Cargo

Discussion

This sensitivity analysis considers the potential for relocating some existing or future air cargo operations to Moffett Federal Airfield (NASA) or Travis AFB to avoid increasing surface traffic and airside congestion at existing Bay Area commercial airports. As mentioned in the Introduction, we suspend for the moment the real world implementation issues associated with military and federal agency requirements, airline interest, and community acceptance, etc.  We simply evaluate these sites on their logistical and operational merits.

As discussed in the Forecast Report, there are two basic types of air cargo operators: (1) the all-cargo airlines that provide door-to-door service, such as FedEx, Airborne, and UPS, referred to as “integrators”, and (2) the combination passenger/cargo airlines and all-cargo airlines that generally provide only airport-to-airport cargo lift, such as United Airlines, Nippon Cargo Airlines, and Kitty Hawk, referred to as the “non-integrated” cargo carriers.  The non-integrated cargo carriers rely on an extensive network of freight forwarders, consolidators, and others to move air cargo to or from the airport to the shipper or consignee, as appropriate.  Each of the two different types of cargo operators have different location and operational requirements and generally serve different types of markets.

When evaluating the potential interest of air cargo carriers to move from the major Bay Area domestic/international airports to alternatives such as Moffett Airfield or Travis AFB, the effect of such a move on each type of carrier’s operating environments must be considered.

Integrator Air Cargo Carriers. There are six integrator airlines serving the Bay Area – FedEx, UPS, Emery, BAX Global, DHL, and Airborne.  The integrators rely on an extensive hub and spoke system, with their primary hubs located in the U.S. Midwest. The main customers for the integrator carriers are those shippers that require expedited time definite service with door-to-door delivery and in-route tracking.  Much of the integrator’s business is time sensitive and the integrator carriers must be physically located within close proximity to their major markets such as downtown San Francisco, Marin County, South Bay, Silicon Valley, East Bay, etc.  It is important to their market strategy that they have early delivery times and late pick-up cutoff times as much of their cargo must be flown back to the primary Midwest hub located in a earlier time zone.

FedEx has an established hub at Oakland International which serves the local market as well as feeds into and out of the entire U.S. West Coast.  Their Oakland location gives them access to San Francisco and the East Bay as well as interstate highway access to Southern California and to points north and east.  UPS has their main West Coast hub in Ontario with a smaller local operation at Oakland, which supports their ground operation closely located to Oakland Airport.  It is unlikely that either UPS or FedEx would relocate to an airport further away from the inner Bay Area core.

Unlike FedEx and UPS, the other integrator carriers operate aircraft only in the domestic market, but serve the their international market in the capacity of freight forwarders.  The implications of this type of operation is that they must not only be physically close to their domestic customers in order to have cutoff times competitive with FedEx and UPS to meet their Midwest hub operations, but they must also be physically located at an airport that gives them direct access to the multitude of international flights and destinations offered by combination carriers for their overseas markets.   

For the these reasons it is unlikely that the integrator airlines will move from their existing locations at Oakland or San Francisco to either Moffett Federal Airfield or Travis AFB.  However, for the integrator carriers operating at San Jose International Airport, Moffett offers a very desirable solution to the landside and airside constraints at San Jose airport, and if available for commercial operations, would most likely consider partial or complete relocation to Moffett.

Non-Integrator Carriers. All of the non-integrator carriers are currently located at San Francisco International.  The primary reason is because of the network of freight forwarders located at SFO.  The freight forwarder is the entity that generates most of the business for the cargo non-integrator carriers.  For this reason alone, it is unlikely that the non-integrator, airport-to-airport carriers would relocate other than to perhaps Oakland International, as OAK builds up its own freight forwarder network.  

There may, of course, be exceptions to this rule such as international charters or self contained operations such as the U.S. Postal Service (USPS), that may find a Moffett Airfield or Travis AFB a desirable location.  But, by and large, it is unlikely that the preponderance of air cargo operators will be interested in relocation for the foreseeable future.

Key Considerations

The availability of either Moffett or Travis would be determined by the operating entity, which is NASA and the Air Force. Both airports would seemingly have excess runway capacity available for air cargo operations. In the case of Moffett Federal Airfield, NASA had proposed to allow commercial air cargo operations into Moffett Airfield as part of the Civil Reserve Air Fleet (CRAF) project in 1996
. As discussed in the Environmental Assessment for the proposed cargo operations, “The Federal Acquisition Streamlining Act signed by the President in October 1994, allows the Government to open up military airfields to commercial use by carriers supporting CRAF. In exchange for increasing the amount of aircraft they commit to the CRAF program, the CRAF carriers can gain access to these installations for their commercial business.”

The Environmental Assessment reviewed various levels of air cargo operations per day and per year consistent with the Comprehensive Use Plan (CUP) prepared in 1994 to transfer stewardship of Moffett Airfield from the Navy to NASA. This NASA proposal was never affected, but it provides one example of how civil use might occur. 

At Travis AFB a joint use agreement was maintained for a number of years to allow for some civil use, although the question of air cargo operations was not explicitly considered. 

Using Ferries to Transport Air Cargo

This analysis also suggests that given the distinct cargo roles of SFO and OAK, there would not be a large demand for transfer of air cargo between the two airports via ferry or other ground mode. This is not to say that ferries might not play a role in the delivery of cargo to the airports from different locations in the Bay Area. For instance, a recent study evaluated the concept of loading South Bay air cargo on a ferry at Moffett Airfield for transport via water to Oakland Airport.  The perceived benefit was in the shortened travel time and greater chance of on time delivery given the deteriorating travel conditions on Bay Area highways.  Should this type of service make economic sense, it is likely the private companies involved in the air cargo industry could implement the service without a major public role except in providing the docking areas.

5. Future High Speed Rail Service

Discussion

Recently the California High Speed Rail Authority released a draft Business Plan
 for development of a High Speed Rail system in California by 2016. Frequent High Speed Rail service operating at speeds up to 200 mph between San Francisco, Los Angeles, and San Diego via the Central Valley could provide a new alternative travel mode for a portion of the air travelers in the high volume California corridor. As such, there could be some potential to reduce the number of airline flights at San Francisco, Oakland, and San Jose airports in the future if fares and travel times are competitive. 

In terms of alleviating airport congestion, HSR could provide several functions:

· It could carry air passengers who would otherwise be flying from the Bay Area to Southern California airports.

· It could carry air passengers who would otherwise be taking commuter flights from the Central Valley to SFO (or possibly OAK/SJC) airports.

· It could serve as a Bay Area and greater Bay Area ground access mode to OAK, SFO, and SJC, much like the BART and Caltrain system  do today, but providing much faster service.

· It would offer all weather reliability.

Analysis Assumptions

· Figure 9 shows the various HSR route options as defined by the High Speed Rail Authority. There are two major surface alignment alternatives that would affect the number of air passengers that might choose to use HSR instead of a regularly scheduled airline flight.


a) an “Inland” route that would serve the following air destinations: Fresno, 

    Burbank, Los Angeles, Ontario/Riverside, and San Diego


b) a “Coast” route that would serve Orange County instead of Ontario/Riverside

· A HSR system would not be in operation until 2016 at the earliest; therefore, we have based our analysis on the 2020 horizon year and forecast.

· High Speed Rail would eventually serve both the East Bay and West Bay; therefore, there is a potential for diversion of air travelers from all three airports.

· Introduction of an entirely new travel mode in a market presents a challenge in terms of forecasting future mode shares. HSR ridership would certainly be influenced by rider perceptions of travel times and fares compared to air service. For this analysis we have relied on the work of the HSR Authority in estimating diversion of air passengers to HSR.

· We have tested two diversion scenarios. The Authority projects a 56% diversion of air trips to HSR, assuming the average HSR fare is half that of air. In a sensitivity test by the Authority, HSR fares were assumed comparable to air fares. This assumption lowered the diversion of air travelers to 35%.

Analysis Approach

Our sensitivity analysis is designed to estimate the potential reduction in flights at each Bay Area airport that would result from initiation of a competing HSR system. We have previously estimated the number of passengers and aircraft operations between each Bay Area airport and each California airport that is a potential HSR destination (Exhibit 4): Fresno, Los Angeles, Burbank, Orange County, Ontario, and San Diego. We are primarily interested in the local Bay Area origin/destination air passengers, as opposed to passengers connecting between flights at an airport, as the likely market for diversion to HSR.

We then apply the two air passenger diversion percentages above to the local air passengers traveling between city pairs to estimate HSR ridership in 2020. We also apply our forecast assumptions in terms of aircraft size and load factors in each market to estimate the number of flights eliminated at each airport due to air passengers taking HSR.

Results

Figures 10 and 11 show the calculated number of flights eliminated at each airport given the two different air passenger diversion estimates of 35% and 56%. Figures 10 and 11 also show the percentage reduction in aircraft takeoffs and landings for: 1) commercial passenger flights only, and 2) all flights projected to use each airports’ runways. The reduction in flights at each airport considering all runway users (i.e. passenger, cargo and general aviation operations) and depending on the HSR route alignment would be:

· SFO flights would be reduced by 4-7%. 

· OAK flights would be reduced by 5-9%.

· SJC flights would be reduced by 7-13%

Because Orange County is a larger air travel market from the Bay Area than the Ontario/Riverside area, the Coast HSR route would produce the largest diversion of air travelers to a future HSR system. Additionally, a HSR system would have a larger proportionate effect on aircraft operations at Oakland and San Jose Airports because the California corridor is a larger component of the air service provided at these airports.

Overall, the impact of HSR on elimination of smaller commuter aircraft (turboprops and regional jets) using Bay Area runways would be minimal.  This is because the only Central Valley destination served by HSR and having significant flight activity would be Fresno (FAT). We have assumed a healthy diversion of Fresno passengers to HSR assuming that travelers from this area would find HSR a convenient ground access alternative to reach SFO; these flights would represent about a quarter of the projected SFO flight reduction attributable to HSR. 

Key Considerations

Earlier proposals to construct HSR evoked varying responses from the airline industry, most notably the opposition by Southwest Airlines to a proposed HSR system in Texas. The opposition stems from the concern with subsidizing HSR with public dollars in direct competition with the private sector which must capitalize its investment through fare revenues. 

Faced with a truly competitive environment in the California corridor, it can be assumed that the airlines will find ways to continue to make their product competitive as well, as that is essential to their continued profitability and business growth.  This may occur through even more innovative ways to price their service and stimulate travel or through cross subsidization of routes, whereby the profitability of longer haul air routes cross subsidize the less profitable short haul air routes where there is competition with HSR.

HSR is intended to compete with air travel by shortening actual door-to-door travel times.  For the Bay Area it appears that ground access times to HSR stations would not be that different from that to the airports given the proposed HSR alignment and station locations. Similarly for several major Southern California destinations the HSR stations would be located at or close to the existing airports (e.g. Burbank and Ontario airport stations and Irvine station). 

FIGURE 10A

IMPACT OF HIGH SPEED RAIL (HSR) ON FLIGHTS AT SFO, OAK AND SJC (2020)

56% Diversion Scenario

	ANNUAL PASSENGERS

	ANNUAL HSR PASSENGERS DIVERTED)
	DAILY FLIGHTS ELIMINATED


	
	SFO
	OAK
	SJC
	SFO
	OAK
	SJC
	SFO
	OAK
	SJC

	Inland Route
	
	
	
	
	
	
	
	
	

	LAX
	3,165,681
	2,002,974
	2,074,294
	1,772,781
	1,121,665
	1,161,587
	45
	30
	30

	BUR
	737,335
	1,026,193
	817,147
	412,908
	574,668
	457,602
	11
	15
	11

	ONT
	444,022
	784,736
	482,915
	248,652
	439,452
	270,432
	7
	11
	7

	SAN
	1,381,897
	965,829
	1,128,690
	773,862
	540,864
	632,066
	20
	14
	13

	FAT
	513,875
	--
	159,920
	385,406
	--
	119,940
	30
	--
	20

	TOTAL
	6,242,810
	4,779,732
	4,662,966
	3,593,609
	2,676,649
	2,641,627
	113
	70
	81

	
	
	
	
	
	
	
	
	
	

	PERCENT
	
	
	
	
	
	
	
	
	

	% of All Airport Passengers
	10.2%
	19.3%
	18.4%
	5.9%
	10.8%
	10.5%
	
	
	

	% of All Commercial Passenger Operations (Flights)
	
	
	
	
	
	
	(8.0%)
	(11.8%)
	(13.2%)

	% of All Flights, including Air Cargo, General Aviation and Military Operations
	
	
	
	
	
	
	(7.1%)
	(8.0%)
	(11.7%)

	
	
	
	
	
	
	
	
	
	

	Coastal Route
	
	
	
	
	
	
	
	
	

	LAX
	3,165,681
	2,002,974
	2,074,294
	1,772,781
	1,121,665
	1,161,587
	45
	30
	30

	BUR
	737,335
	1,026,193
	817,147
	737,335
	574,668
	457,602
	11
	15
	11

	SNA
	887,234
	1,052,527
	1,199,589
	496,851
	799,920
	671,770
	11
	20
	16

	SAN
	1,381,897
	965,829
	1,128,690
	773,862
	540,864
	632,066
	20
	14
	13

	FAT
	513,875
	--
	159,920
	385,406
	--
	119,940
	30
	--
	20

	TOTAL
	6,686,022
	5,047,523
	5,379,640
	4,166,235
	3,037,117
	3,042,965
	117
	79
	90

	
	
	
	
	
	
	
	
	
	

	PERCENT
	
	
	
	
	
	
	
	
	

	% of All Airport Passengers
	10.9%
	20.4%
	21.3%
	6.8%
	12.3%
	12.0%
	
	
	

	% of All Commercial Passenger Operations (Flights)
	
	
	
	
	
	
	(8.3%)
	(13.3%)
	(14.7%)

	% of All Flights, including Air Cargo, General Aviation and Military Operations
	
	
	
	
	
	
	(7.3%)
	(9.0%)
	(12.9%)


FIGURE 10B

IMPACT OF HIGH SPEED RAIL (HSR) ON FLIGHTS AT SFO, OAK AND SJC (2020)

35% Diversion Scenario

	ANNUAL PASSENGERS

	ANNUAL HSR PASSENGERS DIVERTED 
	DAILY FLIGHTS ELIMINATED


	
	SFO
	OAK
	SJC
	SFO
	OAK
	SJC
	SFO
	OAK
	SJC

	Inland Route
	
	
	
	
	
	
	
	
	

	LAX
	3,165,681
	2,002,974
	2,074,294
	1,107,988
	701,041
	726,003
	28
	18
	19

	BUR
	737,335
	1,026,193
	817,147
	258,067
	359,168
	286,001
	7
	10
	7

	ONT
	444,022
	784,736
	482,915
	155,408
	274,658
	169,020
	4
	7
	4

	SAN
	1,381,897
	965,829
	1,128,690
	483,664
	189,302
	395,042
	13
	5
	10

	FAT
	513,875
	--
	159,920
	256,938
	--
	79,975
	20
	--
	6

	TOTAL
	6,242,810
	4,779,732
	4,662,966
	2,262,065
	1,524,169
	1,656,041
	72
	40
	46

	
	
	
	
	
	
	
	
	
	

	PERCENT
	
	
	
	
	
	
	
	
	

	% of All Airport Passengers
	10.2%
	19.3%
	18.4%
	3.7%
	6.2%
	6.6%
	
	
	

	% of All Commercial Passenger Operations (Flights)
	
	
	
	
	
	
	(5.1%)
	(6.7%)
	(7.5%)

	% of All Flights, including Air Cargo, General Aviation and Military Operations
	
	
	
	
	
	
	(4.5%)
	(4.6%)
	(6.6%)

	
	
	
	
	
	
	
	
	
	

	Coastal Route
	
	
	
	
	
	
	
	
	

	LAX
	3,165,681
	2,002,974
	2,074,294
	1,107,988
	701,041
	726,003
	28
	18
	19

	BUR
	737,335
	1,026,193
	817,147
	258,067
	359,168
	286,001
	7
	10
	7

	SNA
	887,234
	1,052,527
	1,199,589
	310,532
	368,384
	419,856
	7
	9
	10

	SAN
	1,381,897
	965,829
	1,128,690
	483,662
	189,302
	395,042
	13
	5
	10

	FAT
	513,875
	--
	159,920
	256,938
	--
	79,975
	20
	--
	6

	TOTAL
	6,686,022
	5,047,523
	5,379,640
	2,417,189
	1,617,895
	1,906,877
	75
	42
	52

	
	
	
	
	
	
	
	
	
	

	PERCENT
	
	
	
	
	
	
	
	
	

	% of All Airport Passengers
	10.9%
	20.4%
	21.3%
	4.0%
	6.5%
	7.5%
	
	
	

	% of All Commercial Passenger Operations (Flights)
	
	
	
	
	
	
	(5.3%)
	(7.1%)
	(8.5%)

	% of All Flights, including Air Cargo, General Aviation and Military Operations
	
	
	
	
	
	
	(4.7%)
	(4.8%)
	(7.5%)


6. Benefits of New Air Traffic Control Technology 

Discussion

Airport runway capacity is not a static value, but is affected by changing wind conditions, cloud ceiling (height above ground) and visibility, and changing aircraft mix and traffic volumes. At San Francisco Airport, delays are largely associated with weather conditions that dictate use of single runway instead of dual arrival runways (arrival rate of 30 aircraft per hour or less versus a maximum of 60 in good weather). Between 1996 and 1999, the percentage of hours SFO operated with arrival rates at 30 or less operations per hour was: 11% in 1996, 17% in 1997, 31% in 1998, and 23% in 1999
.  Technological advances in ground and airborne navigational equipment now being developed could increase airspace efficiency and capacity and also help reduce noise and other environmental effects of air route and runway congestion.

The potential for reducing delays through technology at San Francisco (and in the future at San Jose Airport with its closely spaced air carrier runways) hinges on increasing the amount of time aircraft can land side-by-side under poor weather conditions-- or alternatively by providing new, appropriately spaced runways. The relationship between runway spacing and the types of visual and instrument operations that can take place is described in Figure 12.  

Although there are a number of new air traffic control technologies under development, there are a number of issues common to the implementation of all of these technologies. These issues arise when transitioning from an environment where humans make most of the decisions (i.e., pilots and controllers) to an environment where decisions become more automated. The key issues are:  the need for high system reliability and accuracy to ensure safe separation between aircraft, the need to build in safety margins in the event of system errors, the need to adequately protect aircraft from wake turbulence effects when aircraft are closely positioned in-trail or laterally (see Figure 13), the need to ensure pilots support and will use new systems, and liability issues. It is perhaps for many of these reasons that the pace of deployment of new technologies can be lengthy (witness the development of the Terminal Collision Avoidance System and runway Microwave Landing System (MLS)- - which was never installed because it was eventually overtaken by even better technology). 

The following are the most significant technological advances that could affect airport and airspace capacity in the future.
Wide Area Augmentation Systems (WAAS)

WAAS will allow Global Positioning System (GPS) enroute navigation and Category I approaches to within seven meters accuracy to selected airports.  Full WAAS certification is expected by 2002 with most IFR aircraft having full GPS/WAAS receivers by 2005.  GPS/WAAS will eventually replace Category I ILS systems.  WAAS, complimented by the Local Area Augmentation System (LAAS), will improve the Bay Area air traffic operations through shortened flight times enroute, improve cockpit situational awareness, reduce oceanic separation minimums, and more flexibility in selecting user-preferred routes.  WAAS in itself will not reduce delays at SFO because its terminal area mission is to utilize GPS as the primary means for Category I approaches down to 

approximately 200 feet at qualified airports such as Livermore, South County, and Santa Rosa airports.

Local Area Augmentation System (LAAS)

LAAS is the second augmentation to the GPS signal and is intended to compliment the WAAS and provide a seamless satellite-based navigation system for all phases of flight within 25-30 miles of an airport.  It will fulfill those requirements at locations where WAAS reception is unavailable.  LAAS will also provide the extremely high accuracy and integrity necessary for Category II/III precision approaches to all runways at selected airports.  The FAA has announced its intentions to install LAAS at 143 locations.  LAAS, coupled with a Precision Runway Monitoring system (PRM), could permit simultaneous Category II/III approaches to parallel runways separated by at least 3,000 feet.  Whether LAAS and PRM will permit a reduction of runway separation standards remains undetermined because of the concern for approach course transgressions and wake vortices hazards.

Automatic Dependent Surveillance (ADS)
ADS transmits position reports based on onboard navigational instruments and relies on datalink to transmit this information.  ADS-B (the “B” stands for “Broadcast”) is one form of ADS that will broadcast an aircraft’s GPS position, identification, altitude, and intent information to all aircraft and ATC facilities. ADS-B will display other ADS-equipped aircraft in the vicinity, hazardous terrain, and severe weather data.  ADS-B will eventually be used in areas of non-radar coverage to allow a reduction of separation standards during all phases of flight.  ADS-B equipped regional commuters should be able to space themselves from other ADS-B equipped aircraft during IFR operations.  This will reduce arrival and departure delays at alternative airports that lack radar coverage down to the field elevation.  ADS-B would be a component of a system to reduce lateral aircraft spacing along with dual GPS and improved wake vortex detection. ADS-B will not in itself reduce delays at SFO or increase the capacity for parallel IFR approaches. 

Center-TRACON Automation System (CTAS)

CTAS has introduced new computer automation tools to assist air traffic controllers in efficiently descending, sequencing, and spacing arrivals from up to 200 miles from an airport. CTAS have been installed in several major ATC facilities such as: Denver, Miami, Los Angeles, Fort Worth Centers and Dallas-Fort Worth TRACON.  CTAS provides two functional capabilities:  The Center Traffic Management Advisor (TMA) and the Passive Final Approach Spacing Tool (pFAST).  The TMA provides the enroute controllers and the Center traffic management coordinators with the automation tools to manage the flow of traffic into selected airports.  The pFAST tool helps TRACON controllers select the most efficient arrival runway sequence within 40 miles of an airport. The FAA plans to install the TMA at 15 Centers and pFAST at 22 TRACONs. CTAS will improve the efficient flow of arrival traffic to the Bay Area airports and should benefit runway capacity be reducing excess spacing between aircraft. However, this spacing can only be reduced to a point, because of the need to allow sufficient gaps in the arrival stream to enable aircraft departures on SFO’s crossing runways. CTAS will not in and of itself increase the IFR approach capacity at SFO.

Required Navigation Performance (RNP)

RNP was introduced operationally by Alaska Airlines to increase the safety of instrument approaches into Juneau Airport (JNU), AK.  With special training for the flight crews, RNP utilizes dual GPS systems and a moving map display for approaches along the Gastineau Channel into JNU.  The preciseness of the GPS system allows the flight crew to display and follow the channel between areas of high mountainous terrain during instrument weather conditions.  A combination of RNP and a Precision Runway Monitoring system could theoretically permit simultaneous instrument approaches at SFO down to Category I or Category II minimums.  The ability to employ these systems in a closely spaced runway environment depends on resolving a number of issues: GPS reliability, potential centerline transgressions by aircraft, and wake vortices hazards. 

Precision Runway Monitoring (PRM)

PRM allows simultaneous, independent instrument approaches at airports with closely spaced parallel runways such as: Minneapolis, St. Louis, Philadelphia, Boston, and JFK.  The PRM system uses a high update radar system capable of providing the monitoring controller with less than two-second updates.  PRM was commissioned at Minneapolis-St. Paul International Airport (MSP) in 1997.  The results from conducting simultaneous instrument approaches at MSP, indicate that using PRM systems with offset ILS localizers will support independent approaches to parallel runways spaced 3,000 feet apart.  A second PRM system is currently being installed at Philadelphia International Airport.  

Recently, the Airline Pilots Association has issued a safety bulletin concerning ILS PRM approaches at MSP (ALPA Alert Bulletin 2000-2).  ALPA recommends that flight crews always evaluate their ILS PRM status and notify Dispatch if they are unable to participate in ILS PRM approach procedures.  Apparently, some flight crews are refusing to accept PRM approaches due to lack of training, captain’s discretion, or equipment limitations.  There may be a reluctance of some flight crews to accept ILS PRM approaches during poor weather conditions.  PRM in and of itself will not improve the IFR capacity at SFO without a major change in the required spacing between parallel runways.  

Simultaneous Offset Instrument Approaches (SOIA)

By using a combination of the PRM, and an offset ILS localizer and glideslope, it may be possible to reduce the weather “ minimums” for simultaneous instrument approaches to parallel runways that are separated by 750 feet between centerlines. SOIA has the potential to increase the IFR approach capacity at SFO from approximately 30 to 38 arrivals per hour
. Figures 14a to 14e contrast SOIA with existing and future aircraft arrival scenarios at SFO.  The impact of SOIA on airport capacity would depend on the frequency of occurrence of the type of weather during which SOIA would allow simultaneous approaches (estimated to be about 7% of the time). With the SOIA procedure, pilots on the offset approach would fly a straight-but-angled approach down to approach minimums of 1,600 feet and four miles visibility. At this point the aircraft would be about 3,000 feet apart, and pilots would need to be able to see each other or the approach would have to be discontinued. Several discontinued approaches could precipitate additional arrival delays. The Airline Pilots Association (ALPA) has expressed concerns about the safety of SOIA approaches in a recent article by Captain Ross Sagun (Airline Pilot Magazine, April 2000, p.13).  Some of those concerns include:  

· Protection against wake turbulence 

· Inflight overtakes by a faster in trail aircraft

· Sequencing small aircraft in trail or wingtip-to-wingtip with larger aircraft

· Side-by-side formation sequencing by Air Traffic Control

· Placing TCAS (onboard Terminal Collision Avoidance System) in the TA (“Traffic Alert”)-only mode, as opposed to RA (“Resolution Advisory”) mode 

It is also evident that SOIA will only provide an increment of needed capacity during poor weather. Figure 15 compares the estimated arrival demand at SFO in 1999, 2010, and 2020 against the SOIA/PRM aircraft arrival capacity.

Wake Vortex Detection and Avoidance

   
A possible new FAA technology remedy for ALPA’s concerns about wake turbulence protection may be through the research efforts at NASA Langley called Project SOCRATES.  Project SOCRATES addresses technologies necessary for the development of sensors and instruments for the detection, location, and tracking of aircraft-generated wake turbulence and other related turbulence phenomena.  Project SOCRATES applies acousto-optic techniques previously developed for undersea warfare.  An initial SOCRATES system was installed at JFK airport in 1998, and demonstrated the detection of acoustic signals from aircraft-generated wake vortices.  In the FAA’s Technology R&D Fact Sheet on Project SOCRATES there is a notation recommending that “…the SOCRATES Project support the priority program to implement Simultaneous Offset Independent Approaches at the San Francisco International Airport for closely-spaced parallel runways.” However, it is not clear whether this project will provide the predictive reliability and protection required for reliance on this mode for aircraft separation.


Another approach being developed by the Boeing Aircraft Company is the design of the aircraft wings to incorporate devices (ailerons and spoilers) that would create opposing vortices, reducing the power of the wake turbulence behind an aircraft. Sensors on board the lead aircraft would determine the strength of the vortices and transmit this information to the trailing aircraft which would set it ailerons and spoilers accordingly. By destroying or substantially lessening the force of these vortices, it would be possible to more closely space aircraft together. At SFO, the benefits would be moderated by the need to provide arrival gaps to allow for aircraft departures from crossing runways.

Other Considerations 

Another “delay reduction” technique has to do with the FAA’s flow control program. During poor weather, the FAA’s central air traffic management facility holds aircraft on the ground until the weather clears at the destination airport. Currently, the system can call for flight cancellations even after the weather at the destination airport has cleared.  This is due to the inaccuracies in the weather forecast data and use of “stale” weather information. The FAA has initiated a multi-faceted plan to reduce airport delays, in part, through shared use of better weather forecasting data. FAA’s central flow control facility would also have more authority to manage air traffic working collaboratively with the airlines. 

Questions have been raised concerning the impact of possible New Large Aircraft on runway and airspace capacity given the potential of this size of aircraft to generate wake vortices. As discussed above, there could be a need to apply increased separation to smaller trailing aircraft and/or stagger  aircraft on parallel visual approaches to SFO.  Preliminary wind tunnel tests performed by Airbus (manufacturer of the proposed A3XX-100 and A3XX-200) indicate that the effects would be about the same as a 747 type aircraft. Airbus is also looking at ways to design the wing to produce only short lived wake vortices.

7. Airport Access Controls

Discussion

With the Airline Deregulation Act of 1978, Congress provided more freedom for airlines to choose airports and routes, select schedules, and set fares. Congress also made it more difficult to restrict flights at an airport (control “access”) after the airlines agreed to retrofit their aircraft fleets with the quietest aircraft and noise technologies (called “Stage 3” aircraft). The inevitable increase in air traffic has generated new interest in ways to manage the traffic at an airport to conserve capacity and control noise.  Historically there have been a variety of efforts to impose operational limits on airports for different reasons: curfews to limit operations in noise sensitive hours, slot controls to limit flights at very congested airports (in the late 60’s, the FAA imposed “slot” controls on several highly congested airports such as Chicago, Washington National, New York Kennedy, and New York La Guardia), and landing fees to spread out flight schedules and reduce congestion from severe peaks in activity. Congress recently enacted legislation to phase out the slot controls at the high density airports, as a means to foster further competition within the airline industry. 

While not prohibiting noise or access restrictions, Part 161 of the Federal Aviation Regulations lays out the review process required for FAA approval (see Exhibit 5) under the Airport Noise and Capacity Act of 1990.  Noise and access restrictions are defined in Part 161 as:

“restrictions that affect the operation of Stage 2 or Stage 3 aircraft, such as limits on the noise generated on either a single event or cumulative basis; a limit, direct or indirect, on the total number of Stage 2 or Stage 3 aircraft operations; a noise budget or noise allocation program that includes Stage 2 or Stage 3 aircraft; a restriction imposing limits on hours of operations; a program of airport-use charges that has the direct or indirect effect of controlling airport noise, and any other limit on Stage 2 or Stage 3 aircraft that has the effect of controlling airport noise. This definition does not include peak-period pricing programs where the objective is to align the number of aircraft operations with airport capacity”.

While Part 161 explicitly excludes landing fees under its access review procedures, efforts to impose landing fees as demand management tools (most notably Massport’s attempt at Boston Logan Airport) have been also been challenged as to whether they are justified and non-discriminatory. Landing fee structures aimed at limiting or excluding certain types of aircraft such as general aviation or small commuter aircraft are particularly susceptible to this type of challenge.

Analysis Approach

The purpose of our sensitivity analysis is not to design a regulatory approach or to forecast the success of implementing one. Rather, assuming that the effects of access controls would manifest themselves in fewer flight operations, we have followed the pivot point analysis approach to estimate the change in airline flights that would occur for two types of hypothetical access controls. SFO’s recent delay study 
 pointed to the contribution of tight airline scheduling (not allowing enough time to turn aircraft around) and fleet sizes (number of small aircraft used for commuter service) on the delay problem (The SFO study did not go as far as to develop a proposed rule for submittal to the FAA).  Our analysis addresses some of these same strategies and their effectiveness in 2020.

Access controls that increase aircraft size. Perhaps access controls could encourage a shift from smaller to larger aircraft in certain markets. To test the effect of increased aircraft size on SFO flights in 2020, we assumed that all commuter aircraft markets would be served by 125 seat aircraft, instead of 50 seat aircraft and that all flights to Southern California would use 180 seat aircraft instead of 125-160 seat aircraft. 

· For flights to Southern California, there would be about 29 fewer daily operations at SFO in 2020 (about 1% fewer daily operations on SFO’s runways)

· Substituting larger passenger jets in commuter short haul markets would result in about 118 fewer daily operations in 2020 (a 7.3% reduction in daily operations on SFO runways).

Access controls that increase aircraft load factors. If access controls could be designed to increase aircraft load factors, already at historic highs, there would also be fewer aircraft operations. For example, increasing the average load factor for all passenger flights from 73% in 2020 (our realistic assumption) to 75% would reduce total passenger aircraft operations by 37 daily operations (about 2.3% of total daily operations on SFO runways).

Landing Fees. Appropriately structured fees (i.e., fees that are justified and implemented in a non-discriminatory manner) may have some effect on the type of aircraft using an airport or time of day of operations. Peak period charges will be less effective at airports where arrivals and departures are spread fairly uniformly throughout the day, such as at SFO (see Figure 16). Also, very high landing fees might discourage certain users, such as corporate general aviation. Elimination of all general aviation operations would reduce total flights on SFO runways by about 5% in 2020.

Other Considerations 

These hypothetical sensitivity tests do not factor in the ability of airlines to make major adjustments in their fleet (cost and financing), or the potential problem of “backfilling” whereby airlines not affected by the rule add flights in response to the “freed up” capacity. Corporate general aircraft operators may willingly pay higher fees because of the location advantages of using SFO and such restrictions may not withstand legal challenge.

8. Rapid Water/Rail Connection Between SFO and OAK

Discussion

The idea of a single airport with “shared runways” has emerged from time to time as a possible means to balance the demand and supply of runway capacity at SFO and OAK. This concept implies that there are both passengers and airlines who would be indifferent to which airport they use as long as they could get quickly from one to the other. A rapid airport-to-airport surface connection is usually conceived of as a high speed ferry or underground rail line (obviously, these two concepts have vastly different costs). We see the following generic issues with the runway balancing concept.

The Do Nothing Scenario. We start by looking at the question of what would happen to runway utilization absent the proposed high speed connection between the two airport terminals. Under one set of assumptions, airlines may not perceive any advantage in shifting flights to OAK’s less crowded runways and simply continue to accept the delays at SFO as the cost of doing business at this airport (in addition, airlines with higher operating costs may not wish to move services to other airports dominated by carriers offering lower fares). The fact that airlines have an investment in their existing route structure and in specific airport facilities cannot be discounted. Higher costs from delays would most likely be passed on to the passenger, and the continuing capacity “squeeze” could lead to larger aircraft and higher load factors. 

For Oakland airport, the status quo may benefit incumbent carriers who could offer more effective competition given the more reliable arrival and departure schedules and overall lower level of delays. This is the situation that exists today, as most of the delayed flights at SFO are to the Western States where Oakland does have service matching that of SFO. In fact, our forecasts predict aggressive service expansion by incumbent carriers at Oakland for market reasons that do not require a connection between airports.

Slot Restrictions. An airport-to-airport connection might be needed if certain types of flights are “forced” from SFO to OAK, thus creating a requirement for Peninsula passengers to travel across the Bay.  For the reasons noted in the previous section, it would be very difficult to enforce airport access controls that would operate in this manner.

Airline Connections. As explained in our earlier forecast report, each airline has a well defined route strategy. United’s hub at San Francisco makes it unlikely that a significant number of their flights could be transferred to OAK on the other side of the Bay, since flight connections would be made physically more difficult for passengers and baggage. 

Baggage transfers between different airlines at the two airports also present more complicated logistical issues, since point-to-point carriers like Southwest Airlines handle mainly local origin/destination passengers are their baggage system is not designed for connecting passengers.

Also, whereas an airline will hold a departing connecting flight for passengers on one of their delayed arriving flights, the passengers can usually get quickly from one gate to another. This would not be the case if the connecting flight is at the other airport and the passengers must get across the Bay. 

Missed or Cancelled Flights: A rapid airport-to-airport connection would provide some attractiveness in terms of passengers being able to leave from one Bay Area airport and return via another. The most likely occasion for using an airport-to-airport link in this manner would be a missed or cancelled flight on the return leg of a trip, requiring passengers to change their itinerary to land at the other airport (e.g., leave SFO then return via OAK). The relevant question would be the number of such trips compared to the magnitude of the investment in the airport-to-airport link. 

Runway Flexibility in Poor Weather. Another rationale advanced for a connection between SFO and OAK terminals would be to enable aircraft to land at OAK if arrival delays become excessive at SFO. This intermittent use of OAK as a reliever to SFO would create logistical problems for the airlines in terms of crew placement, baggage handling, flight connections, etc. Also, according to a recent study of SFO flight delays 
, on a “bad weather” day a significant percentage of flights arrive one to 60 minutes late, meaning that an air  passenger would have just as good a chance of arriving at SFO at the same time on the delayed flight as taking a diverted flight to OAK and then using the rapid airport connection to get back to SFO. In addition, this type of intermittent use would require that OAK develop “excess” terminal and gate capacity to handle peak traffic diversions. Finally, under severe weather conditions at SFO, OAK may also experience major delays and not have any arrival time advantage.

Perishable capacity. If the purpose of the airport-to-airport connection is to equalize use of the runways at both airports, this condition would only last a limited amount of time before the runways at one or both airports again reach capacity. If OAK handled more SFO traffic in the near term, OAK would face the prospect of needing new runways sooner than currently predicted. 

Terminal and Gate Capacity. Any connection concept would require that the OAK terminals be expanded to handle the right number and mix of gates for the anticipated additional  flights. The cost of terminal expansion at OAK and the rapid ground connection could exceed that of new runway construction at either airport.

Parking Supply. A rapid connection between airports could create uneven parking demands at one or both airports. For example, East Bay air passengers flying out of SFO might use OAK as an alternative to parking at SFO. OAK could then run out of space for its “own” passengers.

9. Major New Airport

A concept that has been discussed for a number of years is the idea of constructing a new regional airport in the North Bay or other location outside the Bay Area. In past plans, the location of an airport in the North Bay has been variously identified as Hamilton AFB, Lakeville Rd (Marin County), Napa County airport, Travis AFB, or a new site.  Various members of the public have also suggested a site near Skaggs Island, along Highway 37 in the North Bay. Outside the Bay Area, airport sites that have been suggested include Stockton, Sacramento, or the former Crows Landing Naval Air Station.

Historical Context

In a 1980 study the Regional Airport Planning Committee specifically addressed the role of the North Bay airports (North Bay Aviation Study
). The Committee concluded that the main function of the existing airports in the North Bay was to serve as reliever airports, meaning that they would assist in meeting regional aviation needs by accommodating smaller general aviation traffic that would otherwise find it necessary to use one of the air carrier airports. The study was conducted with participation of local jurisdictions and was instigated by the impending need to address the future of Hamilton AFB, given the intentions of the Department of Defense to abandon use of the base. The study further indicated that the reliever airport role was intended to be a permanent condition, ruling out the expansion of these airports for air carrier use.

For the purpose of this RASP update we have considered the following general issue areas with respect to a new airport in the North Bay or elsewhere (site undefined).

· Market potential

· Airline interest

· Facilities required

· Order of Magnitude Costs

· Ground access

· Environmental effects

Market Potential

For a new North Bay airport, we estimate passenger demand by considering both the number of air passengers within the airport’s potential catchment area as well as the air markets served. We then convert this demand into the number of flights that would be diverted from SFO and OAK, since North Bay passengers presently and in the future would use both airports.

For the purpose of this sensitivity analysis, and not having a specific location for such an airport, we consider the entire North Bay as the catchment area for a new airport, meaning air passengers generated in the four North Bay counties of Marin, Napa, Solano, and Sonoma. This service area definition effectively represents the largest market that could be tapped with a centrally located air carrier facility. The four counties are projected to generate about 10% of the total California corridor air passengers and about 9% of the Domestic air passengers. We note that there could be some Contra Costa county air passengers who would “backtrack” to a North Bay site, but this number would be limited (particularly with a more northerly location).

The next issue is the identification of the most likely air passenger market(s). International air service would be an unlikely candidate given: 1) the need for a wide range of domestic connecting flights, and 2) the fact that San Francisco is a major destination for many of the international air passengers. Further, San Francisco Airport has recently constructed a state-of-the art $2.5 billion International Terminal that will serve the region’s international passengers for years to come. 

A more likely market in the near term would be North Bay air passengers traveling to and from the North Bay and Southern California. In this case, a new North Bay airport would serve a similar “satellite” function to that initially provided by OAK and SJC in their earlier days of airline service development.  High volume markets such as Los Angeles/Burbank and San Diego could be economically viable, whereas service to smaller California commuter markets (e.g., Fresno, Stockton, and Bakersfield would probably not be).  While there could also be a few high density shuttle markets outside of California, we assume that these markets would be developed in the longer term, such as service to Seattle, Portland, Phoenix and Las Vegas. 

Our estimates of annual air passengers and diverted flights are shown in Figure 17. Again, these estimates are based on service being provided to LAX, BUR, ONT, SNA, and SAN in the 2010 horizon and to the specific out of state markets identified above in 2020. We assume the same aircraft size and load factors would apply to these markets as for SFO and OAK. Further, we assume that the North Bay airport would capture all passengers, without any “leakage” to the other airports (in reality a new airport would not capture all North Bay passengers, for a variety of reasons, but this assumption is consistent with the sensitivity approach).

The calculated flight reductions for SFO and OAK range between 1.9% and 3.4% depending on the airport and forecast year.

FIGURE 17
Hypothetical Demand at a North Bay Airport
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	498,700
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	TOTAL
	1,451,500
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	1,434,900
	13
	24
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(Percent)
	
	
	
	
	2.8%
	2.0%
	5.0%
	3.1%

	
	
	
	
	
	
	
	
	

	Percent of all Flights (%)


	
	
	
	
	1.9%
	1.8%
	3.4%
	2.7%


CALIF. = California air passengers

DOM = Domestic air passengers to states outside of California

* Excludes connecting passengers who would continue to use SFO and OAK
Airline Issues 

For the airlines, the major question would be the ability to fill up aircraft and return a profit on the new routes. The financial commitment for initiating service would be substantial given the continuing commitments to planned improvements at SFO/OAK/SJC by the existing carriers. Existing and/or new carriers would have to underwrite the cost of an entirely new facility, suggesting that a very large number of flights would have to be shifted to a new airport to spread the cost over multiple carriers. 

A 1976 Feasibility Study of joint use of Travis AFB
 included a reconnaissance of airline interest, and found that there was limited, if any, interest in initiating California type service at Travis AFB.  There would have to be a robust local market for an airline to even consider the magnitude of investment required and duplication of facilities at existing airports.

Facilities Required 

A new airport on open land would need to duplicate all the basic facilities provided at existing airports. Airlines would most likely require two runways, so that planes could get in and out if one runway is closed for repairs or emergencies. A new terminal, parking, circulation, access roads, air traffic control facilities, airline ground support and maintenance facilities, utilities, etc would need to be constructed and operational when the airport begins service. Ground access improvements could consist of new roads, widening of existing highways and local roads, new freeway interchanges, etc., depending on the site location.

Sufficient land would need to be acquired not only for the runways but also for safety areas and buffer zones around the runways.  

Costs

Given the facilities and land acquisition mentioned above, it is quite possible a new airport could cost several billion dollars in the future given escalation in construction and land costs and considering such unknowns as soil condition and mitigation costs. 

Currently, the North Bay does not have a road network that is well developed in terms of meeting the needs of the existing population, let alone the growth projected for the future. While there is general agreement on improvements, such as widening Highway101 in Marin and Sonoma counties, there is limited funding presently available to make these improvements. East -West routes between the North Bay counties are even more constrained in their design and capacities, including Routes 12, 37, 116,and 121. Significant upgrades to one or more of these routes would require funds that have not been identified in MTC’s long range Regional Transportation Plan. Improved transit service would be even more problematic given continuing constraints on sources of transit operating funds.  

On the other hand, the existing airports are well positioned with respect to the existing transit infrastructure. The $1.5 billion BART extension to SFO will be completed in 2002 and funds are available to upgrade Caltrain commuter rail service on the Peninsula. OAK is just 3 miles from BART, and SJC is located between Caltrain on the west and the county light rail system on the east. Major highway and road improvements have and will also be taking place in the vicinity of these airports, such as road widenings, interchange improvements, and local road connections.

In part as an alternative to a new commercial airport, the 1980 North Bay Aviation Study recommended that the concept of an off airport terminal be considered. Such a terminal or terminals could be a hub for frequent transit service to the region’s major airports and provide air passengers with other amenities, including flight ticketing, information, and baggage handling. 

Environmental Issues

From a land use perspective, the North Bay has extensive agricultural lands (vineyards, dairies, and pasture lands) as well as large tracts of wetland and aquatic resources of national importance (such as the San Pablo Bay National Wildlife Refuge). The North Bay counties are also experiencing the highest growth rates in the Bay Area and contain over half the land in the region projected to be available for future development. While the rural character suggests that there could be adequate open space to locate a new airport, the growing population also means that more people will be affected by aircraft arrival and departure routes into a new airport in the future (for example a site near Skaggs Island would be within a relatively close 10 miles of Vallejo, Napa, Petaluma and Sonoma). Because the area is largely rural, low ambient noise levels also mean that a new aircraft noise would create a significant noise source that does not presently exist (Indeed, even the new Denver airport, located far from downtown Denver, received numerous noise complaints because new flight patterns shifted noise over areas that had not experienced aircraft noise with the former downtown Stapleton Airport).   

Near Route 37 and Skaggs Island, much of the land is held in public ownership for wildlife habitat, flood control, and treated municipal sewage processing and disposal. Future use of Skaggs Island Naval Base will likely be limited to wetland restoration and eco-tourism. Major public agency goals for this area include preservation of the habitat for birds and other wildlife, expansion of wetlands, and continued agriculture. Airports developed on private land in close proximity to Route 37 would not be consistent with the planned uses for the surrounding areas and could result in overflight of the San Pablo Bay Wildlife Refuge which is heavily used by migrating birds (possibly creating safety issues in terms of possible bird strikes or ingestion into engines). Such impacts would certainly need careful attention in the environmental review process.

Airport Sponsor  

There would need to be a viable airport sponsor for any new airport. It is not clear who would sponsor a new airport—private interests, local communities, existing airports, or other entities. Without an identified or likely sponsor, the discussion of a new airport is largely academic.

Local Support 

All potential airport sites would have certain drawbacks, but the main ingredient for successful implementation of a new airport would be strong local interest and support at the political and community level. This interest was not evidenced in the 1980 North Bay Aviation Study, nor is it evidenced today. Local interest could emerge if congestion and the inconvenience of getting to and from  SFO and OAK grows, but there are other ways to address the inconvenience issue such as improved ground transportation as discussed above. Absent strong commitments to a new airport from the public, airlines, and local community leaders, the most likely outcome would be the type of opposition to airport expansion that was evidenced in the past debate over the future use of Hamilton AFB. 

Other Airport Locations

Many of the issues with a North bay Airport would also apply to an airport at another location within or outside the Bay Area.  The chief drawback of an airport outside the Bay Area would be the remote location and lack of convenience for passengers originating in or destined to the central Bay Area. Expansion of airports outside the Bay Area (e.g. Sacramento, Stockton, Crows Landing, etc.) would serve the out of region travelers that now come to the Bay Area airports, but these passengers are a small share of SFO passengers (3-4%) and many would still need to use SFO for domestic and most all of the international air service that would probably not be available at their local airport.

10. Summary

Figure 18 compares the effectiveness of the different sensitivity tests in terms of reducing flights at SFO in 2020. As noted at the bottom of the figure, the estimated reductions in flights for individual sensitivity tests cannot be added together because this would double count the effectiveness of the different measures.

Also, one of the objectives of the report was to identify a strategy or group of strategies for testing in the airport and airspace capacity simulation model (SIMMOD) which will be used to analyze the capacity of the regional airport system under different assumptions.  For modeling purposes, we suggest that the following strategies be evaluated at SFO - -the airport with the greatest amount of delay.

· Elimination of general aviation

· Increased commuter aircraft size

· Increased aircraft size for flights to Southern California 

These are hypothetical strategies, whose feasibility and implementation potential have not been proven.
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