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Terms DefinedTerms Defined

 Performance Measures are the “metrics” for the planning process

 Targets set a direction for our plan and feedback on the 
effectiveness of different planning and policy approaches

 Scenarios are the global planning strategies to address long-range 
aviation demand and airport system capacity and environmental 
issues
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Why Performance Measures and Targets?Why Performance Measures and Targets?

 Performance measures help communicate with the public about our 
planning objectives

 Performance measures help highlight choices in terms of how we 
address key capacity and environmental issues 

 OK to have ambitious targets; Not a Pass/Fail Test

 Scenario shortfalls in meeting targets indicate the need for other 
approaches and actions
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Key Planning IssuesKey Planning Issues

 Delay Problems at SFO
– Due to increased flights and closely spaced parallel runways

 Increased Regional Noise Impacts
– Due to increased flights and regional population growth

– SFO and SJC

 Growth in Air Emissions (GHGs/criteria pollutants)
– Due to increased flights and air passenger vehicle trips to airports
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Goals and Target Analysis MetricsGoals and Target Analysis Metrics

Goal Target                           

Average Aircraft Delays < 12 minutes
Average 3-Hour Peak Delays < 20 minutes

Healthy Economy Primary Airports can Accommodate Demand with Average 
Delays < 15 minutes

Good Passenger Service Flight Frequency per Capita as Good as 2007

Convenient Airports Ground Access Time and Cost as Good as 2007

Climate Protection GHGs 40% Below 1990 Levels

Clean Air No Increase in Criteria Pollutants (HC+NOx) vs. 2007

Livable Communities No Increase in Population Inside 65 or 55 CNEL vs. 2007

Reliable Runways
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Six Scenarios Evaluated for Serving 2035 DemandSix Scenarios Evaluated for Serving 2035 Demand

 Airport Traffic Redistribution
– In response to delays at SFO, domestic 

traffic shifts from SFO to OAK and SJC 
through natural market forces

 Internal Alternative Airports
– Some Bay Area passengers are served 

at secondary airports in the Bay Area 
region (Sonoma County, Travis AFB, 
and Buchanan) reducing demand at the 
primary airports 

 External Alternative Airports
– Service development at Sacramento, 

Stockton, and Monterey reduces 
passenger demand originating from 
outside the Bay Area region

 High-Speed Rail
– Proposed rail service to Southern CA 

diverts air passengers from planes to 
trains

 New ATC Technology
– NexGen technologies create more 

capacity during bad weather, reducing 
delays

 Demand Management
– Demand Management strategies at 

SFO reduce small aircraft operations 
during the most delay prone times of 
the day  
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Main Factors Driving Scenario Goal PerformanceMain Factors Driving Scenario Goal Performance

 Number and Distribution of Passengers/Flights among Bay Area 
Airports (Airlines)

 Passenger Diversion to HSR and Train Frequency (State)

 Future Aircraft Environmental Characteristics (Regulatory Agencies)

 NextGen Technologies (FAA, Airlines)

 Noise impacts/ land use compatibility (Local Governments)
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Baseline 2035 Forecast of Bay Area Aviation DemandBaseline 2035 Forecast of Bay Area Aviation Demand
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Total Regional Aircraft Operations Varies by Scenario-
6% Decrease (HSR) to a 2.6% Increase (Inter. Alternative Airports)
Total Regional Aircraft Operations Varies by Scenario-
6% Decrease (HSR) to a 2.6% Increase (Inter. Alternative Airports)
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SFO is Projected to Have Significant Capacity Problems due to 
Increased Passengers/Aircraft Operations 
SFO is Projected to Have Significant Capacity Problems due to 
Increased Passengers/Aircraft Operations 
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Traffic Redistribution has the Greatest Impact on Reducing 
Aircraft Operations at SFO, the Bay Area’s most delayed airport
Traffic Redistribution has the Greatest Impact on Reducing 
Aircraft Operations at SFO, the Bay Area’s most delayed airport
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GOAL: Reliable Runways – Average Aircraft DelayGOAL: Reliable Runways – Average Aircraft Delay

 SFO is the Only Airport that 
Exceeds the Target (12 minutes)

 ATC, the only Scenario that 
Increases Capacity, Produces the 
Greatest Benefit

– Assumes Full Implementation

 Redistribution Significantly 
Reduces Delays at SFO but Not 
Enough to Push Average Delay 
Below the Target

 Internal or External Alternative 
Airports Produce the Least Benefit
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GOAL: Reliable Runways – Average Peak 3-Hour Aircraft DelaysGOAL: Reliable Runways – Average Peak 3-Hour Aircraft Delays

 SFO is the Only Airport that 
Exceeds the Target (20 minutes)

 Again, ATC Produces the Greatest 
Benefit and Reduces the Peak 3-
Hour Delay Below the Target

 Redistribution Reduces the Peak 3-
Hour Delay at SFO to 19.4 Minutes, 
Just Below Target 

 Internal and External Alternative 
Airports Produce the Least Benefit
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GOAL: Healthy Economy – Average SFO Delays <15 MinutesGOAL: Healthy Economy – Average SFO Delays <15 Minutes

High Delays at SFO Would Have a Negative Impact
on the Regional Economy

High Delays at SFO Would Have a Negative Impact
on the Regional Economy

2035 SFO
Avg Aircraft Impact on 

Delay Regional
Scenario (minutes) Economy

Baseline 21 POOR

Redistribution 15 GOOD

Internal Regional Airports 19 POOR

External Regional Airports 21 POOR

High-Speed Rail 17 POOR

New ATC Technologies 10 GOOD

Demand Management 17 POOR
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GOAL: Good Passenger ServiceGOAL: Good Passenger Service

Service in Top 15 O&D Markets
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Service in Top 15 O&D Markets
(Annual Departures per 10,000 Population)

Target

 Target is Good or Better than 2007

 Most Scenarios Meet or Exceed the 
Target

– Only External Airports Falls Below the 
Target

 HSR Scenario Counts Train 
Frequencies as Flights, and Ranks 
as Best Scenario

 Internal Airports Scenario
(2nd Best) Includes Assumed New 
Air Services at the Secondary 
Airports

HSR

Ext Apts

Note: 2035 population based on ABAG’s 2007 projections
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GOAL: Convenient Airports – Average Ground Access TimeGOAL: Convenient Airports – Average Ground Access Time

 Assumes 2035 Travel Times
(from MTC)

 Slight Increase from 2007 to
2035 Baseline

– From 48.8 to 50.7 minutes

 No Material Difference Between 
2035 Scenarios

 Best Scenario is Redistribution –
but Only 30 Seconds Lower than 
Baseline
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GOAL: Convenient Airports – Average Ground Access CostGOAL: Convenient Airports – Average Ground Access Cost

 2035 Baseline Cost is 
Approximately 9% Higher than 2007

– $13.72 vs. $12.62

 Like Access Times There is No 
Material Difference Between 2035 
Scenarios

 Redistribution has the Lowest 
Access Cost at $13.57 – Only 15 
Cents Lower than Baseline
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$10

$12

$14

$16

$18

$20

2007 2035
Actual Baseline Redist
Int Apts Ext Apts HSR
ATC DM Target

HSR

Redist

Note: Access costs include highway and transit costs.
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GOAL: Climate ProtectionGOAL: Climate Protection

 Includes Aircraft and Passenger Ground 
Access Vehicle Emissions

 Significant Increase in GHGs from 2007 
to 2035 Baseline 

 Target: 40% Reduction from 1990 Level 
(AB32)

– 46% Reduction from 2007 Aircraft Emissions

– 57% Reduction from 2007 Ground Access 
Vehicle Emissions

 Aircraft Emissions Reflect Aircraft 
Delays and Improved Aircraft Fuel 
Efficiency

– Fuel efficiency of SFO aircraft fleet improves 
by 5% from 2007 to 2035 Baseline

 High Speed Rail Produces the Lowest 
Levels of GHGs

 Little Differences Between Scenarios

Greenhouse Gas Emissions
(Daily Metric Tons of CO2)
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Notes:
Internal Airports Scenario includes emissions from new air services at alternative airports.
External Airports Scenario excludes emissions from service development at airports outside 
the region.
HSR Scenario excludes emissions for rail service, but a sensitivity analysis was performed.

HSR
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Aircraft Operations Account for 83% of GHG Emissions in 2035Aircraft Operations Account for 83% of GHG Emissions in 2035
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Psgr Ground 
Vehicles

17%
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For GHGs, HSR has Greater Efficiency than AircraftFor GHGs, HSR has Greater Efficiency than Aircraft
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GOAL: Clean AirGOAL: Clean Air

 Target is Same or Lower than 2007

 Includes Aircraft and Passenger 
Ground Access Vehicle Emissions

 2035 Baseline is 43% Above Target

 All Scenarios Exceed Target

 High Speed Rail Scenario has the 
Lowest Level of Emissions

 Small Differences Between the 
Other Scenarios

NOx plus HC Emissions
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Aircraft Operations Account for 97% of Criteria Pollutant 
Emissions in 2035
Aircraft Operations Account for 97% of Criteria Pollutant 
Emissions in 2035
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GOAL: Livable Communities – Population within 65 CNELGOAL: Livable Communities – Population within 65 CNEL

 Significant Increase in Noise Impacted 
Population from 2007 to 2035 Baseline

 Sources of Increase from 2007 to 2035 
Baseline

– Growth in aircraft operations: 66%

– Smart Growth* population increases: 34%

 All Scenarios Reflect Significant 
Growth in Operations and Limited 
Improvement in Noise Characteristics 
of the Airline Fleet

 HSR Results in the Lowest 65 CNEL 
Population, but Still Well Above Target

 No Material Differences Between Other 
Scenarios

65 CNEL Population65 CNEL Population

Target

Redist/DM

HSR

* ABAG Projections 2007

Note: Internal Airports excludes increases in 65 CNEL populations at alternative 
airports – to be determined.
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GOAL: Livable Communities – Population within 55 CNELGOAL: Livable Communities – Population within 55 CNEL

55 CNEL Population55 CNEL Population

Target

 The  55 CNEL Population Also 
Increases Significantly from 2007 to 
the 2035 Baseline

 Population Growth Accounts for  
the Majority of the Increase

– Smart Growth* population increases: 
72% 

– Growth in aircraft operations: 28%

 HSR Results in the Lowest 55 CNEL 
Population

– Analysis does not account for noise 
impacts of HSR

 Minor Population Changes Between 
the Other Scenarios

Redist

HSR

* ABAG Projections 2007

Note: Internal Airports excludes increases in 55 CNEL populations at alternative 
airports – to be determined.
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Summary of Scenario Performance- Target BasedSummary of Scenario Performance- Target Based

Note:
Reliable Runways based on Average Aircraft Delays
Liveable Communities based on 65 CNEL Population

Legend:

 Most Effective - Meets Target
 Most Effective - Does Not Meet Target
 Least Effective
 Baseline is Least Effective
 Baseline is Most Effective
~ Similar Results

Goal:

Scenario Economy
Reliable 

Runways Good Service
Convenient 

Airports
Climate 

Protection Clean Air
Livable 

Communities

1 Baseline     

2 Redistribution ~ ~ ~ ~

3 Internal Airports ~ ~ ~ ~

4 External Airports    ~ ~ ~ ~

5 High-Speed Rail  ~   

6 ATC Technologies   ~ ~ ~ ~

7 Demand Mgmt ~ ~ ~ ~
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Summary of Scenario Performance-Compared to BaselineSummary of Scenario Performance-Compared to Baseline

Notes: Climate Protection, Clean Air and Livable communities 
exclude impacts of trains in High-Speed Rail scenario

Impact vs. Baseline Improvement Criteria
Aircraft Delay All Other

 High Impact >= 50% >= 10%
 Medium Impact 15 to 49% 5 to 9%
 Low Impact < 15% < 5 %

Impact vs. Baseline Improvement Criteria
Aircraft Delay All Other

 High Impact >= 50% >= 10%
 Medium Impact 15 to 49% 5 to 9%
 Low Impact < 15% < 5 %

Percent Change vs. 2035 BaselinePercent Change vs. 2035 Baseline

Goal:

Scenario: Economy
Reliable 

Runways Good Service
Convenient 

Airports
Climate 

Protection Clean Air
Livable 

Communities

Metric:
Average 

Aircraft Delay

Average 
Aircraft 
Delay

Flight 
Frequency in 
Top 15 O&D 

Markets

Average 
Ground 

Access Time
Green House 
Gases (CO2)

Hydrocarbons 
(Nox+VOCs)

Population in 
65 CNEL

Scenario A -61.4% -61.4% 1.4% -1.5% -4.2% -7.8% -5.1%

Scenario A+HSR -69.8% -69.8% 11.0% -3.3% -8.7% -11.9% -9.8%

Scenario B -68.2% -68.2% 5.6% -3.5% -4.8% -8.4% -2.7%

Scenario B+HSR -74.8% -74.8% 15.2% -5.3% -9.2% -12.5% -7.9%
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Some TakeawaysSome Takeaways

 Big System-Small Differences (Service, Access, Environmental)

 Big Differences-Big Price Tag (HSR, NextGen)

 How Targets Defined Drives Pubic Discussion
– Desired outcomes (ambitious)

– Compare to Baseline or No Project (administrative)


