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SUMMARY

This Working Paper discusses the efforts to identify areas where airspace effectiveness can be improved and the actions taken to improve airspace efficiency and solicits discussion and recommendations for further efficiencies.
1 Introduction
1.1 In support of the International Civil Aviation Organization’s (ICAO) efforts to reduce operator costs and ecological impacts due to aircraft engine emissions, the Federal Aviation Administration has taken efforts to identify areas where airspace efficiency can be improved.  This effort is also an IPACG Action Item (IP23-2).  
1.2 Airlines are operating under severe financial pressure due to the rising cost of fuel.  All possible efficiencies must be implemented where safely possible to reduce the impact of Global Aviation on the environment and operator financial pressures.  One airline’s annual fuel bill is 2 billion dollars higher in 2008 than 2007.
1.3 Oakland Center evaluated its current ATS Route structure and determined that efficiencies could be gained by realigning the airways.  The current ATS Routes were designed around a 100nm separation standard.  With the implementation of smaller separation standards and the Ocean21 system, the current length of the airways could be shortened.  On April 10, 2008, Oakland completed the last phase of the ATS Route Realignment.  The realignment is projected to save 330,000 flying miles a year.  That equates to a savings of 3.6 million kg of fuel and 10.8 million kg of CO2 emissions annually.
2 Discussion

2.1 Seasonally it is very difficult for the long haul flights to Eastern Asia to load both their cargo and fuel onboard because the flights are at maximum weight.  Operators are left with a choice of leaving cargo or passengers on the ramp in order to load enough fuel on the aircraft or make an interim fuel stop to make it to the ultimate destination.  The FAA and Nav Canada initially implemented flexible tracks from California to the Russian Trans East (RTE) entry points to provide more efficiency in the system. The Flexible Tracks provided a significant savings, however operators found that even greater savings could be realized by flight planning UPRs over the flexible tracks.  The Flexible Tracks were replaced with UPRs and expanded to include CYVR departures.  The RTE UPRs have saved flights up to 40 minutes of flying time and are projected to save 1.09 million kg of fuel annually.  An additional annual environmental savings of 3.27 million kg of CO2 emissions is also projected.
2.2 The FAA has been conducting UPR trials in the CEP between Hawaii and California.  Airborne trials have demonstrated savings of 1400 kg for a single flight.  However if UPRs were implemented in the CEP, busy unorganized traffic flows would negate any potential UPR savings by requiring much lower altitude assignments to resolve traffic conflicts.  
2.2.1
The FAA has commissioned a study to determine the feasibility of changing the current CEP ATS Route structure into some sort of flexible route system.  Flexible routes would allow airspace operators to take advantage of changing upper wind patterns yet still maintain the current CEP efficiency levels.  The initial data from the study indicated a fuel burn savings of 0.8 percent.  That would equate to an annual savings of over 6.8 million kilograms of fuel.  The study raised many questions that have not been answered yet.

· Will an overall benefit be obtained as the wind changes throughout the day?  

· The routes are generated between KLAX/KSFO and PHNL. What is the impact on flights between other city pairs?

· The flexible tracks are generated using the B767 model.  What benefit/impact do the generated tracks provide other aircraft type  
2.2.2
The CEP ATS Routes were revised on April 10, 2008.  The Dynamic Oceanic Tracking System Plus (DOTS+) CEP track generation networks are being revised to reflect these changes.  After the changes to the DOTS CEP network are completed, the next step will be to run a paper trial with the operators.  Oakland would generate flexible tracks on a Monday for a four week period and transmit Track Coordination Messages (TCM) to the operators for analysis.  An additional paper trial may be required utilizing different seasonal weather conditions. If the analysis determines that a benefit is possible, the paper trials would evolve into operational trials.

2.3 The FAA is working with ANSPs to increase the use of UPRs where feasible.  The following is a list of current UPR projects and their projected annual savings:
UPR Project


Fuel Savings

Emissions Savings
· Japan – Hawaii UPRs

2.27 million kg

6.81 million kg 
· California – Singapore UPRs 
1.0 million kg

3.0 million kg
· Asia- New Zealand/Caledonia
1.09 million kg

3.27 million kg
· UPRs to WIDEN waypoint
3.6 million kg

10.8 million kg
· Narita – Australia UPRs
1.0 million kg

3.0 million kg 
2.4 Oakland ARTCC and Northern California TRACON have been conducting a KSFO Tailored Arrival (TA) Trial.  The TA utilizes an uplinked CPDLC descent profile to the aircraft’s Flight Management System (FMS).  The aircrew can then use the FMS to fly a fuel efficient continuous descent profile to the runway threshold.  Currently when traffic demand at KSFO is light, aircraft are usually able to recognize the full benefit of the TA.  As aircraft demand at KSFO increases, the likelihood that TA aircraft must be vectored off the arrival for runway spacing increases. The KSFO TA is projected to save 360-900 kg of fuel for a flight.  The data and information gathered from the Trial is being used to analyze what can be done to expand the trial to busier traffic periods so that more aircraft can realize the benefits.  
2.5 The FAA recognizes the importance of reducing Operator costs and the ecological impacts of aviation on the environment.  The initiatives discussed in this paper are projected to save 21.45 million kg of fuel  and 64.35 million kg of CO2 emissions annually.  The FAA pledges to continue to work with ANSPs to improve the efficiency of the movement of aircraft through the ATC system.  
3 Action by the meeting
3.1 The meeting is invited to note FAA activities to enhance efficiency, discuss this topic, and provide recommendations on how to improve the effectiveness of the current airspace/route structures.
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