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Executive Summary
INTRODUCTION:  As specified in the FAA’s Operational Evolution Plan, Domestic Reduced Vertical Separation Minimum (DRVSM) for the altitudes Flight Level 290 through Flight Level 410 was implemented in January 2005.  The implementation has been successful in achieving its major expected benefits of reducing fuel burn costs for Customers and improving flexibility for FAA Air Traffic Management and Customer operational personnel.  

FUEL SAVINGS:  DRVSM made six more altitudes available in the most efficient fuel burn range.  Customers now have a better chance of flying at an optimum fuel burn altitude.   Data collected by the DRVSM Work Group indicates that NAS Customers are flying at higher (and more fuel efficient) altitudes and are spending more time and distance at those optimum altitudes than prior to DRVSM.  

OPERATIONAL FLEXIBILITY:  Air traffic flexibility has been improved with the implementation of DRVSM.  Surveys and flight data indicate many operational improvements have been achieved; for example:

· Miles-in-trail restrictions have been reduced

· Monitor Alert Parameters have been raised to increase capacity

· Severe weather operations have been simplified as new altitudes are available for topping or deviating around weather 

· Many Letter of Agreement (LOA) restrictions between facilities have been reduced

· En route holding has been simplified and has less impact to departure traffic

· Operational errors have been reduced in DRVSM airspace

Despite the significant achievements outlined in the paragraphs above and detailed in Section II of this document, the DRVSM Work Group feels much more can and should be done to complete the realization of benefits from DRVSM implementation.  Basically, what is needed is a coordinated, system-wide review of DRVSM best practices, high altitude airspace design, letter of agreement restrictions, and Monitor Alert Parameter (MAP) values and practices.  These reviews and realignments should be conducted by a national team led by Traffic Flow Management, with support from HAR/NAR and local facilities as needed.  See Section III for open questions and recommendations.  

CONCLUSION:  DRVSM implementation was well planned and well executed.  The major objectives of fuel cost reduction and increased operational flexibility have been achieved.  
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Benefits Analysis and Report for DRVSM
I.  Introduction

Background 
In January 2005, as a part of its National Airspace System Operational Evolution Plan (NAS OEP), the FAA implemented DRVSM in the airspace of the lower 48 States of the United States, Alaska, Gulf of Mexico and Atlantic High Offshore Airspace (including Houston and Miami Oceanic airspace) and the San Juan Flight Information Region (FIR).    
Traffic Flow Management (TFM) played a key role in the implementation and monitoring of DRVSM and its impact on the NAS.  In preparation for DRVSM, a Collaborative Decision Making (CDM) DRVSM Work Group (WG) was tasked to develop TFM plans and strategies to maximize value-added benefits for the implementation of DRVSM.  The Work Group produced a Traffic Management Officer (TMO) Checklist to aid in the implementation process.  The Group also produced a  “TFM Plan for DRVSM” to describe the benefits, risks and plans for DRVSM implementation from a TFM point of view.  Most of the WG’s objectives related to the implementation were completed prior to or in concert with the implementation.  The final goal outlined in the Plan document was to develop plans to “increase efficiency and maximize enroute flexibility.”
  This goal required some follow-on analysis to determine if efficiency and flexibility were achieved.  

Scope and Authority  
As mentioned above, the DRVSM Work Group produced a “TFM Plan for DRVSM”.  Subsequent to the implementation of DRVSM, the same Group was tasked by the CDM Steering Group (CSG) and the S2K committee to conduct a post-implementation analysis and summarize benefits outlined in that Plan.  This document is offered to address that tasking.  

This DRVSM results analysis was conducted as a part-time, initial effort that bases its findings on sample operational data pulled from PDARS (Performance Data Analysis and Reporting System) from parts of February and March, 2005, and TMO observations for the period of February through June 2005.  It does not, therefore, constitute a full or final report.  

The document does not attempt to convert the sampled flight information (altitudes, number of aircraft, miles, minutes, etc.) into financial results as this would vary for each operator, nor does it intend to be the “final word” on results achieved from the implementation of DRVSM.
DRVSM  Analysis and Metrics Methodology

The WG used PDARS to gather DRVSM data and to measure DRVSM benefits and impacts.  PDARS was designed to allow local FAA facilities to collect and process local data and provide measures for traffic at individual facilities, and is well-suited for this type of analysis (see TFM Plan for DRVSM for more details).

Measurements of NAS operations before and after DRVSM were tracked to check for expected DRVSM benefits such as: 
· Fuel savings as a result of flying closer to optimum altitudes and for longer periods of time
· Added operational flexibility for air traffic management

The following steps to collect data and provide metrics related to DRVSM results have been put in place:  

· Installed Performance Data Analysis and Reporting System (PDARS) in all enroute facilities to facilitate metrics tracking.  

· Collected DRVSM Baseline data from 28 days prior to implementation at the FAA’s 20 Air Route Traffic Control Center (ARTCC) facilities.  

· The baseline data was compared to data collected during a 28-day period after DRVSM implementation 

· The pre-DRVSM dates were selected to avoid atypical behaviors in the data primarily characterized by an increase in operations during the holiday season (November and December).  Likewise, the post-DRVSM dates were chosen to minimize aberrations in the dataset due to the DRVSM implementation.  (See the Table below for specific dates.)
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The DRVSM WG collected data for a representative cross-section of City Pairs as follows:

· These sample City Pairs were determined by reviewing counts and by defining a cross section of east-west and north-south flights of 500 miles or more 

· FAA and NAS Customer members of the DRVSM Work Group agreed that this set of city pairs was a reasonable and representative sample for analysis of DRVSM results in the NAS
· Established DRVSM daily report format with ATAC Corp., the FAA’s contract vendor for PDARS

· NOTE:  PDARS systems and templates are in place and are repeatable for continuous follow-on DRVSM analysis

· ATAC Corp., the PDARS Vendor, provided a preliminary impact analysis report to ATO-P
 

· The DRVSM WG conducted a survey of ARTCC TMOs to obtain both anecdotal and measurable feedback on DRVSM value-added benefits

· Aligned analysis results and discussions in this Report to FAA’s 2005 Flight Plan, specifically to the Greater Capacity and International Leadership Goals.
  DRVSM is also listed as a part of the solution set for the “Enroute Congestion” Problem Area in the FAA’s Operational Evolution Plan (OEP).
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II.   DRVSM Results

Introduction

This Section of the document reviews results from the following specifically expected benefit areas outlined in the “TFM Plan” document produced by the DRVSM WG in DEC2004.
  

1. Optimize Altitudes and Routes for Presently Restricted Flows

2. Reevaluate MIT Restrictions

3. Reduce ATC Reroutes during Severe Weather

4. Evaluate MAP Criteria and related FAA 7210.3 sections

5. Authorize Non-RVSM Compliant Aircraft in DRVSM Airspace

6. Collaborate with National Airspace Redesign

1.  Optimize Altitudes and Routes for Presently Restricted Flows

Background

The altitude structure above FL290 has been limited by 50 percent of its capacity
 for the life of the jet age.  DRVSM provides opportunities for optimizing the altitudes flown.  Six new altitudes (even Flight Levels 300 to 400) are now available to increase air traffic flexibility and permit more flights to fly closer to their optimum altitudes for increased fuel savings and performance benefits.
Planned Benefit Objective

The capability to operate at a more fuel efficient altitude has been identified as a primary benefit of DRVSM.  DRVSM will make six more altitudes available in the most fuel efficient range, and thus allow more aircraft to operate at optimum fuel-burn cruise levels. 
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To illustrate the importance of flying closer to the optimum altitude, consider Table 1 below from Boeing, which shows fuel burn penalty in percentage for each altitude above/below optimum.  
Table 1:  Fuel Burn Percentage Off Optimum Altitude

DRVSM also offers the air traffic control community more flexibility for vertically separating crossing or conflicting enroute flows.  

Achieved Benefits

Baseline snapshots of pre-DRVSM altitude limitations and average Flight Levels are compared to metrics gathered after the DRVSM implementation.  Figure 1 shows one of the immediate results of DRVSM implementation; traffic has dispersed more evenly over the most fuel-efficient altitudes in DRVSM airspace.  It also suggests the potential efficiency benefits as traffic counts at the peak pre-DRVSM altitudes have now been reduced and spread over more choices (notice the reductions at FL 310, 330, 350, 370).  
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Figure 1:  DRVSM Flight Level Distribution (one month before vs. one month after) 
Table 2 presents a summary of the average flight level increase for the flights in the 12 city pair sample the WG reviewed.  An average increase of about 400 feet per flight found in our analysis indicates a significant fuel savings opportunity for NAS Customers. A review of BADA tables shows approximately eight pounds of fuel saved every minute per 1,000 feet closer to the optimum altitude. 
  With a 400 foot average increase in cruising altitude, we can therefore extrapolate that every flight in DRVSM airspace (about 22,000 flights per day) is saving approximately three pounds of fuel per minute at DRVSM cruise altitudes.  

	AVG Flight Level

Before DRVSM
	Average FL

After DRVSM
	Difference

	346.5
	350.3
	380 feet

average increase


Table 2: Average FL Before and After DRVSM for 12 city pair sample

Table 3 below shows the average time flights are in RVSM airspace for the selected city pairs studied and the amount of time spent in those RVSM altitudes.  What the chart indicates is that NAS Customer flights are spending more time and distance at DRVSM altitudes (again, more fuel efficient altitudes).  They are achieving their desired altitudes sooner, and they are remaining at those altitudes for a longer time. Using the same BADA data, two and a half minutes longer at desired RVSM altitudes would mean 20 to 25 additional pounds of fuel saved for each flight.
  In short, more time and distance at optimum altitudes will lead to reduced flight cost.
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Table 3:  Time and Distance at DRVSM Altitudes for selected city pairs

In addition to these fuel efficiency gains described above, FAA Traffic Management Officers (TMOs) also report the following route/altitude operational benefits achieved for traffic flow management:

· An immediate benefit from DRVSM airspace implementation was more efficient enroute holding.  

· This is attributable to additional altitudes for high altitude holding patterns, which eliminated or minimized the need for holding farther away from destination and thus reduced the impact to other facilities and traffic flows. 

· Air Traffic Control Centers also reported that it is easier to hold without blocking departure flows

· Proviced additional capacity for off-shore non-radar sectors and MAP values raised immediately for Gulf of Mexico flights.

· Less vectoring to achieve separation, spacing or climb/descent requirements.

2.  Re-Evaluate Mile-in-Trail Restrictions
Background

Of all the tools utilized by Traffic Management to mitigate enroute congestion, MIT restrictions are among the most common and most costly to the NAS and its customers. Use of MIT restrictions can provide predictability and manageability to traffic flows through chronically congested sectors, but they are not without their consequences.  For example, MIT restrictions contribute to expanded block times, increased taxi times, and increased fuel burn for the customers.  MIT restrictions often contribute to airport gridlock and reportable delays in the NAS. 

Planned Benefit Objective

Potential MIT benefits and impacts will be monitored and measured across the NAS.  

Achieved Benefits

Miles-In-Trail (MIT) restrictions are generally airport driven, and therefore significant reductions due to RVSM are difficult to precisely determine.  However, in those cases where Monitor Alert Parameters (MAPs) have been increased, MIT can often be reduced.  TMO survey data indicates that five ARTCCS and six airports have reported reducing traffic management initiatives (including MIT) as a result of DRVSM implementation. 
  Other facilities are currently in the process of reviewing possible reductions as well. 

Specific examples include:
· Daily MIT restrictions for IAH departures via J29/J101 were reduced

· Some MITs for DTW and CLE were eliminated

· ATL departure MITs were reduced 32%

· CLT departure MITs were reduced 29%

· ATL arrival MITs have been reduced during visual conditions

Further monitoring and assessment of NAS MITs are ongoing and should continue.
3.  Reduce ATC Reroutes during Severe Weather

Background

Enroute congestion during severe weather events results in reroutes and other traffic management initiatives (TMIs) to move aircraft around weather and impacted sectors.  These reroutes have a second order impact that creates a ripple effect on adjacent sectors. Some reroutes are tactical in nature, with little opportunity for planning, and aircraft may be moved long distances off their preferred trajectories because of the limited availability of altitudes.  These reroutes result in increased fuel burn, increased time en route, diversions and missed passenger connections.  

Ground stops and ground delay programs are additional impacts caused by severe weather that may be implemented to prevent saturation at specific altitudes. 

Planned Benefit Objective

The additional DRVSM altitudes will give controllers more options to clear more aircraft through their sectors at altitudes not impacted by weather.  For example, more altitudes will be available for topping weather and to accommodate aircraft deviating around weather.  The net result should be less delay in support of Severe Weather Avoidance Procedures (SWAP) and reduced numbers and lengths of reroutes.

Case studies and anecdotal analysis of severe weather events in the 2005 timeframe may provide useful measures of DRVSM benefits or new DRVSM-based processes to improve severe weather event handling.   Specific severe weather events in the spring and summer of 2005 might be analyzed using PDARS and compared to similar events of 2004.  

· Filed versus flown times and miles could be compared with the results available by the Fall of 2005.

· Also, total delay figures with DRVSM in place could be compared to pre-DRVSM delay times.  This may require a multi-year metrics program to smooth out individual yearly anomalies/differences and look for trends.

Achieved Benefits 

In general, measurement of any improvement related to severe weather programs will be extremely difficult.  There are too many other variables that cannot be statistically isolated, and these severe weather events are therefore already very difficult to evaluate.   

At the time of the preparation of this report (July 2005), it is too early to make any accurate determinations of achieved benefits related to reroutes during weather events.  Most of the evidence of benefits at this time is anecdotal; for example:

· As indicated previously, some improvements in enroute holding capabilities help with weather related delays.  

· Facilities also report much less vectoring of aircraft, which should evidence itself when aircraft are deviating for weather.

· During Hurricane Dennis storms of July 2005, additional RVSM altitudes allowed more aircraft to top the weather.

· And finally, one facility reported a specific weather deviation incident where 29 aircraft were handled cleanly in a complex high altitude sector during a weather event involving a mix of deviating flights and a normal arrival/departure rush.  This successful operation was reported as directly attributable to the new RVSM altitudes available.
4.  Evaluate MAP Criteria and FAA Order 7210.3

Background

The Monitor Alert Parameter (MAP) Program is the only current method for evaluating enroute sector capacity.  While the current MAP concept is somewhat limited, it is the primary tool used to evaluate and adjust sector workload.  The MAP sector number is also used to identify a constrained sector and dictate that action (possibly a TMI) will be implemented to manage the volume.  The MAP program is based mainly on average sector flying time and has been in existence for over 10 years without change.  With the anticipated reduction in high-altitude sector complexity due to additional RVSM altitudes, this program needs to be adjusted to reflect the availability of six additional altitudes.

Planned Benefit Objective

The benefits in the upward adjustment of MAP values will reflect a true increase in system capacity as many current TMIs are implemented based on MAP values.
This benefit directly ties to the FAA “Capacity” goal in the OEP and Flight Plan.

Achieved Benefits

· RVSM Survey of TMOs indicate at least 26 sectors across NAS have increased MAPs as a result of DRVSM implementation

· PDARS data from the study period (28 days before vs. 28 days after implementation) shows average DRVSM sector MAP exceeds per day greatly increased after DRVSM implementation.  See Table 4 below.
· NAS-wide:  28,629 exceeds to 47,350; up 67%.  212.6 hours to 351.1 hours; up 65%

· The number of MAP exceeds in DRVSM sectors has increased NAS-wide because these sectors were able to accommodate more aircraft without implementing TMIs to control sector volume.  This indicates a direct correlation between DRVSM and increased capacity.
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Table 4:  Daily Average MAP Exceeds Across DRVSM sectors in the NAS

· It is also important to note that the increase in capacity (i.e., increased MAP values and MAP exceeds) has been achieved while enhancing the level of safety in the National Airspace System.
· “In the five months following the launch of DRVSM, total operational errors in that airspace were down 22 percent compared to the same time last year. Category A and B errors [more serious errors] decreased by more than 38 percent. Pretty astounding.” 

· Note:  Ties to FAA Flight Plan Objective 7: Enhance the Safety of FAA’s Air Traffic System

5.  Authorize Non-RVSM Compliant Aircraft in DRVSM Airspace

Background

In accordance with the Final Rule, RVSM in Domestic United States Airspace,
 and FAA policy, accommodation of non-RVSM compliant aircraft operations in DRVSM airspace will be limited to certain authorized operators for whom exceptions may be approved based upon traffic and safety considerations:   

· Lifeguard flights, military aircraft operations, aircraft certification and development flights, foreign state aircraft, and aircraft climbing through DRVSM flight levels airspace to FL 430 and above

Upon DRVSM implementation, the opportunity should exist to maximize utilization of domestic RVSM airspace by customers operating both DRVSM compliant and authorized non-compliant aircraft to the extent practicable based upon traffic and safety considerations.  

Planned Benefit Objectives

Create a realistic, effective policy for non-compliant aircraft in DRVSM airspace to safely and efficiently accommodate a maximum number of authorized non-compliant aircraft operations.  

An effective exception procedure will also provide for accommodation of “non-compliant U.S. military operation within RVSM airspace, considering the national security and defense responsibilities.”
  
Achieved Benefits 

A Procedure for handling authorized non-compliant aircraft operations was completed prior to implementation.  

The task of handling non-RVSM aircraft in DRVSM airspace was less onerous than originally expected.  As of 12 May 2005, the pre-coordination process for non-RVSM equipped aircraft was terminated.  Military flights are using a pure “file and fly” process for requesting exceptions when they deem it necessary, or are filing for special consideration (“Storm” Flight Program defined in April 2005). 
  

6.  Collaboration with National Airspace Redesign (NAR)

Background

The maximization of benefits from DRVSM will depend in the long run on optimization of airspace design to take advantage of the new available altitudes.  Initial efforts of redesigning airspace to facilitate the implementation of DRVSM were made in 2004 (prior to implementation), and were primarily limited to adjustments of sector stratification.  These actions were taken in order to accommodate the increase in traffic loads with the new additional altitudes based upon projected traffic.  Continued review and adjustment of airspace, traffic flows, sector strata, airways, etc. are necessary for the full realization of benefits resulting from DRVSM implementation. 

Planned Benefit Objective
In order to fully realize the benefits of added capacity, a DRVSM Post-Implementation airspace review is necessary.  The vehicle for high altitude stratum airspace changes as well as the integration of specific High Altitude Redesign (HAR) initiatives is a collaborative effort of facility HAR/NAR teams, Airspace Offices and Traffic Management personnel.  The resulting restructuring of airspace should produce both capacity and efficiency benefits.  

Achieved Benefit 

According to the survey of TMOs, "NAS-wide, 24 LOA altitude restrictions have been raised, and 16 additional altitude restrictions are under review." 
  These additional changes have not yet been implemented.  By virtue of the authority given to the HAR Program Office, any formal airspace changes must be made by Facility HAR Teams with input from and negotiation with local Airspace and Traffic Management entities. 
As of this date, no known formal post-DRVSM implementation airspace review has been conducted other than this follow-up review by TMOs.

III.  Open Items and Recommendations

As mentioned earlier, the analysis summarized in this report was conducted as a part-time, collateral effort by the members of the DRVSM WG, and covers only results in the first half of 2005.  By definition, therefore, the analysis can only be considered an initial, cursory summary of results.  The WG realizes that more detailed and follow-up activities relative to DRVSM benefits are necessary.  Specifically, the DRVSM WG recommends the following:  

Open Items and Recommendations:

1. Monitor Alert Parameters 
The FAA needs to further explore how “system capacity” can be measured more accurately, especially with the advent of new systems and tools such as URET (User Request Evaluation Tool) and DRVSM.    The Work Group therefore strongly recommends the implementation of a National program to review and manage the Monitor Alert process within the FAA.   Such a program should be led by ATO-R (Traffic Flow Management) with assistance from ATO-E (En Route).
2. High Altitude Redesign (HAR)/ National Airspace Redesign (NAR)
For maximum benefit to be realized from DRVSM implementation, appropriate adjustment of airspace, sector boundaries, crossing restrictions, stratums and shelves must be considered.  As specified in various Letters of Agreement (LOAs), many altitude restrictions or crossing requirements have existed between FAA facilities for years.  Some LOA adjustments were made prior to DRVSM implementation to accommodate new sector altitude stratifications (i.e., not necessarily to generate possible increased efficiency or capacity).  Now that DRVSM implementation is complete and some stability/understanding of the new operation has been achieved, many more LOA adjustments of facility and sector boundaries/stratums/shelves and crossing requirements should be possible to enhance capacity and efficiency of the NAS and enable Customers to realize greater cost savings and benefits
· A NAS-wide airspace evaluation of how to best exploit/organize altitude stratifications in light of RVSM should be undertaken.  Questions such as the following need to be addressed:  
   - 
How much standardization is necessary or possible?
   - 
Are there obvious altitude flow breaks or data chunks that we can use 
 
to enhance benefits?

3. Performance Data Analysis and Reporting System (PDARS) 
To fully utilize PDARS to increase the opportunity for enhanced analysis capabilities PDARS should be integrated with the other TFM tools (i.e, NTML, ETMS, weather data, etc.).   

4. Severe Weather Benefits 
As part of the end of season review, the WG recommends: 

· Review/sharing of lessons learned regarding the use of  increased altitude capacity for severe weather events 

· Consider increased use of new altitudes for “topping” weather 


5. Other Recommendations  
· Further monitoring of MIT use after RVSM implementation 

· Continued RVSM data gathering/analysis

· Data collection and analysis regarding DRVSM results should be continued by the appropriate FAA offices  

IV.  Appendices

Appendix A:  Related Documents and References

FAA Order 7210.3, Facility Operation and Administration, Part 5. Traffic Management System,  Chapter 17. Traffic Management National, Center, and Terminal

Reduced Vertical Separation Minimum in the Domestic United States Airspace; Final Rule.  Federal Register / Vol. 68, No. 207 / Monday, October 27, 2003 / Rules and Regulations.  [Sometimes abbreviated as Final Rule in this document.]

FAA Operational Evolution Plan. V7.0, En Route Congestion; ER-3: Reduced Vertical Separation.  

FAA Flight Plan, 2005 – 2009 

TFM Plan for DRVSM – A DRVSM Work Group Report, Dec 2004

DRVSM Impact Analysis, June 15, 2005 – A Working Paper on DRVSM Analysis Results from ATAC, Inc.

DRVSM Results Survey of TMOs, June 2005

Memorandum of Understanding between DOD and FAA regarding accommodation of non-approved military aircraft, dated December 12, 2001 

Apr 05 Edition: FAA Notice GEN04009 (Operational Policy/Procedures For RVSM In the Domestic US, Alaska, Offshore Airspace and the San Juan FIR; paragraph j (Policy/Procedures for Accommodation of Non-RVSM Aircraft).
BADA (Base of Aircraft Data) Version 3.6 (2004) Performance Summary Tables
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� TFM Plan for DRVSM, DEC2004,  p. 2


� TFM Plan for DRVSM, Section 6.


� DRVSM Impact Analysis, June 15, 2005  –  A Working Paper on DRVSM Analysis Results from ATAC, Inc.


� DRVSM Results Survey of TMOs, May - June 2005


� Federal Aviation Flight Plan 2005 – 2009 


� FAA Operational Evolution Plan, v 7.0, � HYPERLINK "http://www.faa.gov/programs/oep/v7/smart%20sheets/enrt-3%20reduce%20vertical%20separation-RVSM.htm" �ENRT-3: Reduced Vertical Separation (DVRSM)� 


� TFM Plan for DRVSM


� That is, potential capacity, based on the assumption that vertical separation standards above FL290 could be reduced to those that apply to operations at or below FL290.


� Source:  Base of Aircraft Data (BADA) version 3.6 average for B738, A319, A320 at FL350 vs. FL330 used as a simplistic example.  


BADA (Base of Aircraft DAta) is an aircraft performance database. BADA is maintained and developed by the EUROCONTROL Experimental Centre (EEC) in Brétigny, France.  The main application of BADA is trajectory simulation and prediction within the domain of ATM (Air Traffic Management).


� Souce: BADA 3.6 average for same three types at FLs 290 - 390. BADA revisions are scheduled annually. Its current version (BADA 3.6) provides a set of ASCII files containing performance and operating procedure data for 295 different aircraft types.


� DRVSM Results Survey of TMOs, May-June 2005


� DRVSM Results Survey of TMOs, May-June 2005


� Russ Chew briefing, 20 July 2005,  as part of DRVSM employee ceremonies held across the country at 21 Air Route Traffic Control Centers, the San Juan CERAP, High Desert TRACON, the Technical Center, and the Command Center. 


� Final Rule, RVSM in Domestic United States Airspace


� Memorandum of Understanding between the DoD and FAA dated December 12, 2001


� � HYPERLINK "http://www.faa.gov/ats/ato/150_docs/GEN04009_Webpage_Posted.doc" �14 Apr 05 Edition: FAA Notice GEN04009 (Operational Policy/Procedures For RVSM In the Domestic US, Alaska, Offshore Airspace and the San Juan FIR;  paragraph j (Policy/Procedures for Accommodation of Non-RVSM Aircraft))� 


� DRVSM Results Survey of TMOs, May-June 2005
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		OFF OPTIMUM CHART =%

		OFF OPTIMUM				FUEL MILEAGE PENALTY

		CONDITION				777-200		757-300		737-800

		2000 ABOVE				2%		2%		1%

		1000 ABOVE				1%		1%		0.5%

		OPTIMUM ALTITUDE				0%		0%		0%

		1000 BELOW				0.5%		0.5%		0.5%

		2000 BELOW				1%		1%		1%

		4000 BELOW				3%		3%		4%

		10000 BELOW				12%		12%		12%
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