Reply to FAA Docket No. FAA-2007-29305; Notice No. 07-15, RIN 2120-AI92.  Automatic Dependent Surveillance – Broadcast (ADS-B) Out performance requirements to support Air Traffic Control (ATC) service 

Summary:  The FAA ADS-B Out NPRM has multiple faulty premises, conclusions, assertions and fails to show a valid benefit to the general aviation (GA) community for a potentially very costly avionics mandate.  

One essential aspect of this proposal appears to be to reduce FAA operating and maintenance costs by shifting the cost of implementing a potentially viable technical solution onto National Air Space (NAS) users.  While it may prove beneficial to commercial airline traffic, this NPRM does not show any credible evidence that it will mitigate the the real cause of commercial traffic delays and that is inadequate number of runways, the hub and spoke system (and weather impacts), airline scheduling practices and large scale transition to smaller aircraft such as CRJs to replace aircraft that carry more passengers.

This proposal fails to apply a common sense evaluation to the airspace regions that would require ADS-B Out.  By simply using the Mode C transponder regions, it renders the area above 10,000 feet MSL and Class C unusable to hundreds of thousands of GA aircraft when application of this NPRM to those areas is unwarranted.

This proposal makes an assertion about the fatality reduction during the Alaska Capstone project and fails to make an intelligent estimate of accident and/or fatality reduction in the CONUS.  Since that was not done or presented in this document, my estimate (analysis presented later) is that it will have no or insignificant improvement for the GA community.

The benefit data presented in the Aerospace document, “ADS-B Benefits Enabled from Improved En Route Conflict Probe Performance” requires a Congressionally mandated peer review to ensure that GPS enabled cost savings are not duplicated to justify multiple FAA programs and are not lost in other negative cost factors such as airline generated delays, inadequate infrastructure, passenger shoe removal requirements, etc.

Finally, it will be postulated that this proposal and associated reduction in primary radars may actually reduce aviation safety.

A.  ADS-B touted as a means to solve flight delays with no justification:

This NPRM uses the possible reduced en route separation as implicit proof that it will solve traffic congestion.  “Without ADS-B, the increase in demand could result in increased congestion and the denial of ATC service to some users of the NAS (NPRM para II.A, page 56951).”   “Therefore, this rulemaking is expected to help achieve a level of surveillance accuracy that would support reducing aircraft separation standards.  ADS-B is an essential component of the NextGen platform and is necessary to achieve a level of capacity in the NAS commensurate with future growth (NPRM para IV. A., page 56952)”.  “This proposed rule embraces a new approach to surveillance that can lead to greater and more efficient utilization of airspace (NPRM page 56966).”

This NPRM fails to prove that a decrease in en route separation will lessen flight delays.  It is commonly believed within the general public that significant reasons for flight delays are the hub and spoke system, weather, inadequate number of runways and possibly gate facilities, scheduling practices and the significant replacment of larger aircraft (737 class) with regional jets that carry far fewer passengers per aircraft.

In AOPA Pilot, October 2007, page 14, under More than 3,000 people set Delta straight, the following comment is made reference flight delays:  “.....GA is somehow responsible for traffic delays.   Here’s the truth:  Most airline delays are because of the airlines’ own scheduling practices and weather.  So says the Department of Transportation.”

Per the 15 Oct 2007 Avweb Flash  (http://www.avweb.com/eletter/archives/avflash/978-full.html#196374) 

Secretary of Transportation Mary Peters appears to accept that general aviation is not to blame for flight delays at major airports and says her department will impose scheduling restrictions on airlines, if necessary, improve on-time records.  As part of their campaign to create a user-fee system for FAA services, the airlines have alleged that general aviation traffic is largely to blame for airline delays but Peters doesn’t mention little airplanes in her release. She notes that in the 18 months ending in August, airlines boosted the number of scheduled flights into JFK by 41 percent and the number of arrivals being delayed by more than an hour went up 114 percent. The airport’s overall on-time record dropped to 59 percent.  The associated DOT press release is at: http://www.dot.gov/affairs/dot10907.htm
Therefore, even if ADS-B does somehow contribute to lessening traffic delays it is primarly a benefit to the airlines and not the GA community.

B.   Questionable Cost-Benefit Justification.

The Aerospace study, “ADS-B Benefits Enabled from Improved En Route Conflict Probe Performance”, 27 August 2007 appears to be a major source for asserting a positive cost-benefit outcome from this NPRM.  Per Figure 5-1, page 27, the study used a time savings of 13 seconds for Eliminated Vectors and 39 seconds for Remaining Vectors.  This is then used to determine Crew and Maintenance Savings, Fuel Savings, and Passenger Value of Time (PVT) Savings.

Reference Paragraph 6, page 29, “For PVT savings, a single number ($1,978) was used for each flight hour saved. This number is based on factors including aircraft seating capacity, load factors, and flight hours; and has been previously derived and applied to other FAA programs.”

It is not the intent of this response to question the technical validity of the time savings calculated however the validity of the associated cost savings is open to challenge.

Stating that using PVT is acceptable because it has been done before is flawed because assuming that previous uses were valid and thus is valid in this case is not defendable.  My best recollection of the cost-benefit data used to justify the Wide Area Augmentation System (WAAS) attributed one billion dollars in PVT due to direct routing from satellite navigation.  This was about 30 seconds per trip.  

The idea that a 30 second reduction in airborne trip time was useful was laughable then and is now.  Look at the entire trip timing and other factors overwhelm any possible 30 second savings.  I heard that people were advised to arrive at airports TWO HOURS before their trip for Thanksgiving travel.  Does the FAA want to go public and say that travelers will save 30 seconds (or 13 or 39 seconds due to ADS-B) during the airborne portion and then suggest that it is useable?

What about the lengthy delays in getting to the runway to take-off?

What about other delays in arriving at the airport?

What about having to remove and put shoes back on?  That takes a minute or two and wipes out any PVT savings from WAAS or ADS-B.

What about having to wait 20-30 minutes to get luggage?

Similarly, the cost savings attributed to fuel and crew and maintenance factors is probably unrealistic for the same reasons used to negate passenger value of time savings.
My suggestion is that Congress mandate a peer review of this proposal’s cost-benefit data and put everything in perspective.  Identify the real system choke points and delay factors.  My guess is that the time savings calculated from ADS-B is lost in the myriad of other factors causing delays.   

C.   GA growth forecasts are not supportable.

The NPRM states:  “The FAA’s forecasts project a doubling in U.S. airline passenger traffic by 2025.  The forecasts also show strong growth for general aviation, especially with the advent of very light jets.  By the end of this decade as many as 400-500 of these small jets could join the fleet each year.  With the new small jets and other growth, the active general aviation fleet is projected to grow from 230,000 aircraft today to 275,000 aircraft in 2020.”  (Reference NPRM, page 56949)

While these numbers may be used to suggest that GA will contribute to traffic delays, even if the numbers are correct, it is incorrect to call those aircraft “active.”  Flight activity at my airport and others queried in a non-scientific poll suggests that GA is in a decline.  100LL consumption may be the best indicator of GA flight activity.  The following chart shows that 100LL deliveries are in an obvious decline.  This supports anecdotal observations at airports such as mine that flight activity is hardly in a growth mode.
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In the December 2007 AOPA Pilot, page 16, in the article titled “House hearing sheds more light on airline delays,” Rep Jerry Costello (D-Ill), chairman of the aviation subcommittee, stated “The decline in total operations [11 percent since 2000] has been driven largely by a 17-percent decline in general aviation operations, contrary to what the airlines would have us believe.”

General aviation is not in a growth mode and factors such as rising fuel prices point to a reduction.

D.
No demonstrated safety improvement for GA aircraft.

ADS-B is often suggested as being a means to dramatically lower accidents and fatalities.  This is mentioned in the NPRM in paragraph VI. A, page 56961:

“According to FAA accident statistics compiled by the MITRE Corporation, the Capstone safety program reduced the aircraft fatal accident rates for Alaska part 135 operators equipped with Capstone avionics by 45%. While this accident reduction is not solely attributable to ADS-B, the ADS-B information in the flight deck did provide increase pilot awareness of surrounding traffic and directly contributed to the accident rate reduction.” 

While I am not an expert on the Capstone project, it seems obvious that it cannot be used as a basis for defining its possible benefits to the GA community in the lower 48 states.  The Capstone project was conducted around Bethel Alaska using commercial (Part 135) aircraft.  They were given the equivalent of ADS-B In and Out and a multifunction flight display.  With this avionics suite they received GPS, terrain awareness and weather.  This area, unique conditions and pilot factors make it difficult or impossible to directly apply safety improvements from Capstone to the lower 48 states.  In addition, they had the entire ADS-B In functionality which is not covered by this ADS-B Out NPRM  

According to the FAA Capstone Program, Phase II Baseline Report, Southeast Alaska, April 2003, page 11, the areas where Capstone was expected to see benefits are as follows:

Capstone Relevant Causes

1. Weather: Accidents where the availability of weather information was a factor.

2. CFIT: Controlled Flight into Terrain (or Water) accidents

3. TCF: CFIT accidents that occur on approach or departure.

4. Map: Accidents where the pilot did not know aircraft’s location

5. Midair: Midair Collisions between aircraft.

6. Runway: Collisions between aircraft on the ground or water.

My projection of how ADS-B may reduce GA accidents and fatalities in the lower 48 by Capstone relevant cause follows:

1. Weather: Accidents where the availability of weather information was a factor.

Estimated improvement for GA in the lower 48:  This NPRM only mandates ADS-B Out therefore unless a GA pilot also equips with ADS-B In and a suitable display, the oft quoted “free weather” will not be available.  Currently the Garmin 496 provides excellent weather capability if the pilot needs that capability and is willing to pay the monthly fee.  Thus no expected safety benefit is projected from the ADS-B Out NPRM.

\

2. CFIT: Controlled Flight into Terrain (or Water) accidents

Estimated improvement for GA in the lower 48: This NPRM only mandates ADS-B Out therefore unless a GA pilot also equips with ADS-B In and a suitable display, terrain awareness will not be available.  Thus no expected safety benefit is projected.  In addition, this capability is already commonly available on Garmin handhelds, the Garmin 430/530 series and other glass cockpit systems.

3. TCF: CFIT accidents that occur on approach or departure.

Estimated improvement for GA in the lower 48: This NPRM only mandates ADS-B Out therefore unless a GA pilot also equips with ADS-B In and a suitable display, terrain awareness will not be available.  Thus no expected safety benefit is projected from mandating ADS-B Out in the GA community.

4. Map: Accidents where the pilot did not know aircraft’s location

Estimated improvement for GA in the lower 48: This NPRM only mandates ADS-B Out therefore unless a GA pilot also equips with ADS-B In and a suitable display, GPS functionality will not be available.  Thus no expected safety benefit is projected.  However, the widespread use of GPS receivers with mapping capability should already provide any possible benefit that ADS-B is capable of providing.

5. Midair: Midair Collisions between aircraft.

Estimated improvement for GA in the lower 48: This NPRM only mandates ADS-B Out therefore unless a GA pilot also equips with ADS-B In and a suitable display, aircraft to aircraft position reporting and uplinked TIS-B information will not be available.  The increased accuracy of GPS derived position and velocity information as seen by ATC is also not likely to benefit most pilots who choose to not partake of traffic advisory services by ATC.  If most GA midairs occur near an airport the widespread equipage of ADS-B without the ability to receive aircraft generated position info and simultaneous TIS-B info is of no value.  Thus the ADS-B Out NPRM is not expected to provide a quantifiable and justifiable safety benefit.

6. Runway: Collisions between aircraft on the ground or water.

Estimated improvement for GA in the lower 48: This NPRM only mandates ADS-B Out therefore unless a GA pilot also equips with ADS-B In and a suitable display, traffic information will not be available.  Thus no expected safety benefit is projected.  Pilots of GA aircraft should be using their eyes to see and avoid other aircraft on the ground.

The obvious conclusion is that whatever the cost of ADS-B Out there is zero to insignificant safety improvement for the GA community.  

E.  Costly Avionics to Meet this Mandate.

Page 56963 of the NPRM shows that the range of equipment and installation costs for GA aircraft range from $4,326 to $17,283.  On page 56967 , it is stated that:  “On the low end, the dollar value may represent a software upgrade or OEM option change. On the high end, the dollar value may represent a new installation of upgraded transponder systems necessary to assure accuracy, reliability and safety.”

The Garmin GDL 90 ADS-B unit had a suggested retail price of $7,995 in 2006 but still requires a suitable display for received ADS-B In information.  With display and installation this is probably over $10,000.

Thus this NPRM is attempting to mandate very costly ADS-B Out avionics for which the GA pilot will get minimal to no benefit.  No rationale person could make a credible argument that this would meet a reasonable cost-benefit analysis.  Almost all benefits mentioned throughout this NPRM are geared towards the airline sector and the FAA.

F.
Unacceptable airspace requirements for ADS-B Out
This NPRM requires the mandated equipage of ADS-B Out for GA aircraft in the following airspaces:

§91.225 Automatic Dependent Surveillance-Broadcast (ADS-B) Out equipment and use. 
(a) After January 1, 2020, and unless otherwise authorized by ATC, no person may operate an aircraft below Flight Level 240 (FL240) and in airspace described in paragraph (b) of this section unless the aircraft is equipped with ADS-B Out equipment that: 

(1) Meets the performance requirements in TSO-C166a (1090ES), or later version; or 

(2) Meets TSO-C154b (UAT), or later version; and 

(3) Meets the requirements in part 91, Appendix H; 

(b) Airspace: 

(1) Class A airspace below FL240; 

(2) Class B and Class C airspace areas; 

(3) All aircraft in all airspace within 30 nautical miles of an airport listed in appendix D, section 1 of this part from the surface upward to 10,000 feet MSL; 

(4) All aircraft in all airspace above the ceiling and within the lateral boundaries of a Class B or Class C airspace area designated for an airport upward to 10,000 feet MSL. 

(c) After January 1, 2020, and unless otherwise authorized by ATC, no person may operate an aircraft at or above FL240 unless the aircraft is equipped with ADS-B Out equipment 

(Reference:  NPRM page 56971 also Paragraph IV.C.2 on page 56958)

The airspace requirements are not defendable.  It is essentially a reflection of current Mode C transponder requirements without any apparent evaluation of the negative impact upon the GA community.  Specific rationale for the negative impact of each stated airspace mandate are as follows:


1)  Class A airspace below FL240:   

It is obvious that this NPRM is designed to facilitate commercial aircraft (airline) flow.  The stated in trail spacing reduction applies mainly, if not almost exclusively, to airlines and other high flying aircraft.  GA aircraft are mostly confined by performance issues to below 18,000’ however my RV-6A is capable of flying in the lower flight level regions.     

The Columbia 400 has a service ceiling of FL250 (reference: http://www.flycolumbia.com/Columbia_Aircraft/Columbia/Aircraft/Comparisons/).   The Adam A700 service ceiling is 41,000 feet (reference: http://www.adamaircraft.com/specifications700.asp).   Several Mooney models have service ceilings in the 20,000 – 25,000 feet range (Reference: http://www.mooney.com/aircraft/overview-of-aircraft.html)..    

Most of these aircraft are not going to require the close in trail distances envisioned by the NPRM and thus should not be required to equip with ADS-B Out to access the lower regions of Class A airspace.  This NPRM does not present any credible safety or economic benefit for the GA community to justify the cost.  Thus the aviation community needs to address the proper cutoff within Class A airspace at which ADS-B Out would be required.   Lacking adequate info other than presented here, I will offer that it is only required above FL250.


2) Class B and Class C airspace areas:   

While I have yet to land at an airport surrounded by Class B airspace, I do on occasion fly through the Denver Class B.  Those times present no impact to operations at Denver and the GA community should not be required to equip with ADS-B Out for such limited use of Class B airspace.   I do however frequently land at an airport surrounded by Class C airspace.  It cannot be proven that my landing at this airport has any impact on traffic flow or safety.  Thus mandating ADS-B equipage to fly through/into Class C airspace has not been shown by this NPRM to provide any credible economic or safety benefit to any NAS user group.   Therefore, the proposal to mandate ADS-B Out for GA aircraft to transit/enter Class B or C airspace must be removed.

3) All aircraft in all airspace within 30 nautical miles of an airport listed in appendix D, section 1 of this part from the surface upward to 10,000 feet MSL 

Once again the broad proposed ADS-B Out equipage mandate based upon the Mode C transponder requirements reveals how the poorly thought out the airspace requirements will adversely impact the GA community with no quantifed economic or safety benefit.  Consider the current 30 NM Mode C ring around the Denver airport.  Most aircraft at Front Range (FTG), Centennial (APA), Jeffco (BJC), Boulder (1V5), Vance Brand (2V2), plus several other smaller airports would have to equip with costly ADS-B Out when there has been no proven significant economic or safety benefits resulting from that equipage.  

Similarly airports around Dallas-Ft Worth include Addsion (ADS), Ft Worth Alliance (AFW), Ft Worth Spinks (FWS), Denton (DTO) and many more.  This same scenario can be seen around most if not all Class B protected airports.

Because there has been no proven economic or safety benefit to the GA community much less any quantifiable benefit to the airports supported by the Class B 30 NM ring, this airspace requirement for ADS-B equippage must be eliminated.


4) All aircraft in all airspace above the ceiling and within the lateral boundaries of a Class B or Class C airspace area designated for an airport upward to 10,000 feet MSL.

This requirment is a disguised extension of Class B or C airspace which effectively raises the ceiling for any GA aircraft not equipped with ADS-B Out.  As with the other airspace requirements, there is no economic or safety benefit proven for the GA community .  If said Class B or C ceilings need to be raised, follow approved procedures for making such changes.  In the meantine, delete this airspace requirement for mandatory ADS-B equipage.
5) Similar to § 91.215, proposed § 91.225 would require that aircraft meet ADS-B Out performance requirements to operate in ... Class E airspace areas at and above 10,000 ft MSL over the 48 contiguous United States and the District of Columbia. (Reference NPRM Paragraph IV.C.2, page 56958):     

Just as there is no proven justification for requiring ADS-B Out in the lower levels of Class A airspace, if this airspace requirement is approved then it will have severe negative impact on GA flight operations.  Examples are below:


1)  It will be impossible to fly to most mountain destinations on anything close to direct routing from areas east of the Rockies.  A flight from the Colorado Springs area to Creede, Leadville, Salida, etc, can require 12,500 feet crossings with adequate but minimal terrain separation.  


2)  Westerly winds can result in significant turbulence over mountain ranges and higher crossing altitudes may mitigate the impact of the turbulence and potential negative results from downdrafts.  This can require cruise altitudes in excess of 14,500 feet.


3)  On long cross countries over the mountains, safety in the event of engine problems is greatly increased by flying at 15,500 feet and higher.  This becomes impossible with this provision of mandatory ADS-B Out equipage.


4)  My normal cruise altitude on even short cross countries to the east is 11,500 feet and 10,500 or 12,500 feet to the west.  Longer cross countries to the east will be as high at 17,500 feet.  

Overall, this is yet another example of where mandatory ADS-B Out equipage based upon Mode C transponder airspace applicability is not justified by proven economic or safety benefit to any NAS user and actually severely degrades operational utilty of the NAS to the GA community.  There is no defendable justification given why GA aircraft cannot operate in an ADS-B world using current Mode C transponders.    Delete this proposed ADS-B Out airspace requirement.

F.  Invalid Assumption of TIS-B Termination

“Traffic Information Service-Broadcast (TIS-B). (deleted text) TIS-B would be available during the transition period and until all affected aircraft are equipped for ADS-B Out.  Once all aircraft are equipped to meet ADS-B Out performance requirements, TIS-B would be decommissioned as it would no longer be necessary since aircraft would receive traffic information through ADS-B.” (Reference NPRM para V.B, page 56960)

The idea that TIS-B would ever be decommissioned is unrealistic.  There is no reasonable secenario where all aircraft would be equipped with ADS-B Out.  If this NPRM process is open-minded, the mandate for most GA aircraft will be eliminated since it has been proven already that it imposes an onerous cost on GA aircraft owners for little or no benefit.  Then there are the areas that will not require ADS-B equipage.  

For example, over Meadow Lake airport I could fly up to 9,999’ and not need ADS-B Out yet that altitude places me ABOVE incoming commercial traffic to Colorado Springs (COS).   Imagine an ADS-B Out world where a non-equipped aircraft collides with a Boeing 737 over Meadow Lake airport.  It is far safer to retain transponders and primary radar at COS than live in a fantasy world where the position of every aircraft is "assumed” to be known when it is not.  

This has real life proof as demonstrated by a near miss between my aircraft and what was probably a CRJ over Meadow Lake several years ago.  I had removed my transponder to be repaired and was flying over Meadow Lake in the 9000 – 9500’ MSL altitude range and was not talking to Colorado Springs approach.  I was traveling west over the airport then turned north to remain clear of Class C airspace.  I “sensed” something and when I looked to the east saw landing lights coming right at me at a range that was not much more than a mile or two.  The aircraft carying unknown number of passengers passed behind me.  Given that it was close to sunset it is unlikely that the pilots of that aircraft saw me while I was in front of them.

G.  The current FAA plan may compromise safety

In the FAA press release on this subject, “FAA Wants Aircraft Equipped for Satellite-Based Navigation by 2020”, Release No. A0C 17-07, October 2, 2007, http://www.faa.gov/news/press_releases/news_story.cfm?newsId=9632 

“Aviation must take the big step into the next generation of technology,” said Acting FAA Administrator Bobby Sturgell. “It's safer and more accurate. Satellite technology is here to stay.”

“The ten-fold increase in the accuracy of satellite signals may eventually allow air traffic controllers to reduce separation standards between aircraft, significantly increasing the number of aircraft that can be safely managed in the nation’s skies.”

The comment about “It's safer and more accurate.” is nothing more than undocumented salesmanship and a sound bite.  Being more accurate does nothing for the GA pilot and even in the FAA press release is not guaranteed to reduce aircraft separation.  

Even if en route separation is reduced, it has not been proven that the real system choke points will handle this possible increased capacity.

The 13 November 2007 near miss of two regional jets in the Indiana area (http://www.msnbc.msn.com/id/21819032/) may become more common if separation standards are reduced.  It is conceivable that by reducing vertical and horizontal separation requirements with ADS-B that events like this will provide less time for aircraft systems to identify the error with a resultant increase in near misses and possible mid-air collisions.

Any reduction in primary radars, whether to secondary surveillance radar (SSR) and/or ADS components, is a reduction in safety in my opinion as a VFR GA pilot.  SSR reportedly do not pick up GA aircraft not using a Mode C transponder.  Hence, air traffic control loses important traffic information whenever a primary radar is eliminated. 

A recent example of this demonstrates the safety reduction when primary radar coverage is reduced.  Several weeks ago I was flying back to Colorado from Kitty Hawk using flight following.  Another pilot using flight following made an animated call to ATC about another aircraft that “got his attention.”  While not a near-collision according to that pilot it apparently was close enough that the pilot using flight following was concerned.  The ensuing discussion revealed that ATC did not “see” the other aircraft and in that area only SSR coverage was available.  

Thus rather than reduce primary radar coverage the FAA should change its approach to one that maximizes the ability to track uncooperative aircraft below Class A airspace (18,000’ MSL) and not use cost reduction as its primary goal.

Conclusion:  This NPRM is fatally flawed and requires massive rework before it is resumbitted.  The entire concept of ADS-B and how it relates to primary radars needs to be re-examined before the FAA goes down a path that reduces safety in the holy grail to cut its operating costs.

Ron Lee

14255 Seminole Ln

Peyton CO 80831

Ronlee@pcisys.net
719-683-3701

21 November 2007

� EMBED Unknown  ���








PAGE  
11

[image: image2.wmf]Avg daily 100LL delivery (1000 gallons/day)   

Source:  http://tonto.eia.doe.gov/dnav/pet/hist/a403600001M.htm

0.0

50.0

100.0

150.0

200.0

250.0

300.0

350.0

400.0

450.0

1980

1985

1990

1995

2000

2005

2010

2015

2020

NOTE:  The straight line from years 2007 to 2014 is

merely a trendline based upon the previous twelve

years.  This should not be interpreted as a prediction

that 100LL useage will drop to ZERO.

_1253473405.xls
Chart1

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001

		2002

		2003

		2004

		2005

		2006



418.5

316.5

281.3

251.7

193

225.9

206.8

207

204.8

210.6

207.8

222.9

212.4

169.3

167.6

154

148.1

166.1

122.7

110.1

121.8

98.5

106.1

88.6



Sheet1

		

		1983		418.5				General Aviation Fuel Usage

		1984		316.5				Thousands Of Gallons Per Day

		1985		281.3				Actual

		1986		251.7				Source:  http://tonto.eia.doe.gov/dnav/pet/hist/a403600001M.htm

		1987		193.0

		1988		225.9

		1989		206.8

		1990		207.0

		1991		204.8

		1992		210.6

		1993		207.8

		1994		222.9

		1995		212.4

		1996		169.3

		1997		167.6

		1998		154.0

		1999		148.1

		2000		166.1

		2001		122.7

		2002		110.1

		2003		121.8

		2004		98.5

		2005		106.1

		2006		88.6





Chart2

		1983

		1984

		1985

		1986

		1987

		1988

		1989

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001

		2002

		2003

		2004

		2005

		2006

		2007

		2008

		2009

		2010

		2011

		2012

		2013

		2014



Avg daily 100LL deliveries (K gallons)

Avg daily 100LL delivery (1000 gallons/day)   
Source:  http://tonto.eia.doe.gov/dnav/pet/hist/a403600001M.htm

418.5

316.5

281.3

251.7

193

225.9

206.8

207

204.8

210.6

207.8

222.9

212.4

169.3

167.6

154

148.1

166.1

122.7

110.1

121.8

98.5

106.1

88.6

72.893115942

63.3508985507

53.8086811594

44.2664637681

34.7242463768

25.1820289855

15.6398115942

6.0975942029



Sheet2

		

		1983		418.5				General Aviation Fuel Usage

		1984		316.5				Thousands Of Gallons Per Day

		1985		281.3				Predicted - 2007-2014

		1986		251.7				Source:  http://tonto.eia.doe.gov/dnav/pet/hist/a403600001M.htm

		1987		193.0

		1988		225.9

		1989		206.8

		1990		207.0

		1991		204.8

		1992		210.6

		1993		207.8

		1994		222.9

		1995		212.4

		1996		169.3

		1997		167.6

		1998		154.0

		1999		148.1

		2000		166.1

		2001		122.7

		2002		110.1

		2003		121.8

		2004		98.5

		2005		106.1

		2006		88.6

		2007		72.9

		2008		63.4

		2009		53.8

		2010		44.3

		2011		34.7

		2012		25.2

		2013		15.6

		2014		6.1





Chart3

		1990

		1991

		1992

		1993

		1994

		1995

		1996

		1997

		1998

		1999

		2000

		2001

		2002

		2003

		2004

		2005

		2006

		2007

		2008

		2009

		2010

		2011

		2012

		2013

		2014

		2015

		2016



207

204.8

210.6

207.8

222.9

212.4

169.3

167.6

154

148.1

166.1

122.7

110.1

121.8

98.5

106.1

88.6

82.9889705882

74.4426470588

65.8963235294

57.35

48.8036764706

40.2573529412

31.7110294118

23.1647058824

14.618382353

6.0720588236



Sheet3
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NOTE:  The straight line from years 2007 to 2014 is



merely a trendline based upon the previous twelve



years.  This should not be interpreted as a prediction



that 100LL useage will drop to ZERO.
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