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PREFACE 

The Office of Transportation Programs, Conservation and Solar Energy, 
Department of Energy sponsored this technica1 program to identify fuel 
inefficient FAA regulations and procedures and to assess their impact 
on fuel conservation in the air transportation system. This work was 
performed by Systems Control, Inc. (Vt), Champlain Technoloay Industries, 
Division under contract number DE-AP01-79CS50066.001. y ' · 

The DOE technical monitor for this study ·was Mr. Robert L. Bowles. 
The project manager providing technical assistance for this study was 
Mr. Richard J. Adams of CTI. The principle author·of this document 
was Mr. John B. McKinley of CTI. 

The scope of the tasks performed during this study included a 
comprehensive review of the Federal Aviation· Regulations (FARs), an 
in-depth literature review of aviation fuel conservation docume~ts 
published since 197~~ and data collection activities which involved 
surveying the Federal Aviation Administration (FAA) and the Air 
Transport Association of America (ATA). This study•s period of 
performance. was limited to four calendar months. Due to this short 
period of performance, no new analytical data was produced. However, 
the results presented in this document represent the most current data 
available from the sources utilized. 

An important contribution to this effqrt was provided by the 
FAA, Office of Environment and Energy, and by the ATA, Office of 
Air Navigation/Traffic Control. These offices provided pertinent 
and timely conservation information included in this document. 

Finally,_sincere thanks is extent~d to Ms. ~.M. Fournier, who 
performed the arduous task of typing and retyping, and to Mr. B.W. 

·Richards for his engineering graphic support and data ·presentation 
necessary to produce this document. 
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1.0 EXCUTIVE SUMMARY 

This study carefully examined the impact of the Federal Aviation 
Regulations (FARs) on fuel conservation in the a·ir transportation 
system. To date there exist over 89 identifiable fuel conservation 
program and resea~ch areas. Thi~ report, the product of a four month 
study, has attempted to identify operational constraints in the areas 
of FARs and Air Traffic Control (ATC)., w.h:ich .hinder furthe.r fuel savings 

-in any·of the 89 program and research areas~ · 

The nature of this investigation presents an update of analyses 
from previous Federal Aviation ·Administration, Department of Energy (DOE) 
and National Aeronautics and Space Administration· ptlblications from 
a DOE viewpoint. The short duration and cost constraints of this study 
did not.allow an assessment of safety, social or any of the broader 
impacts of the regulations. However, this study was not intended to 
solve all of the regulatory problems. Rather, this was a cursory review 
of the FARs intended to pinpoint those fuel 11 inefficient 11 regulations 
which could be changed to improve the overall fuel conservation effort 
in the air transportaiton industry. The program and research areas 
identified as being negatively impacted by FARs were analyzed to 
quantify the fuel savings available through revision or removal of 
those constraints. A recommended .list of new R&D initiatives are 
proposed in order to improve fuel efficiency of the FARs in the air 
transport~tion industry. 

1.1 PROGRAM PURPOSE AND OBJECTIVES 

The purpose of this report is to-present a prioritized set of 
research tasks to enhance the fuel efficient regulatory environment in 
the air transportat1on .system, through FAA evaluation and revisi?n.of 
appropriate fuel inefficient FARs and ATC procedures. More spec1f1cally, 
this purpose addresses the following objectives: 

1) To identify those fuel' inefficient FARs and ATC procedures, 

2) To assess potential fuel savings through removing or 
revising appropriate FARs and/or procedures, and 

. 3) To investigate current fuel conservation pr.ogram and' 
research areas impacted by FARs and ATC procedures, 
identifying current work performed and by whom. 

1.2 METHOD OF APPROACH 

The sequential steps describing the method of approach used for 
this study are presented as a flow diagram in Figure 1.1. The many 
program elements can be summarized in four major steps. The first . 
step required a comprehensive review of the existing FARs to determ1ne 
which regulations impacted fuel consumption: These FARs were ~hen 

' categorized into the following seven opera~1onal areas: (1) fl1ght t~st 
programs, (2) environmental control~ (3) a1rcraft fuel supply, (4) a1r-

1-1 
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craft speed and flight altitude, (5) airspace ~nd air traffic control, 
(6) aircraft equipment and (7) Grew member qualification. These seven 
categories are consistent with previous FAA efforts (see reference 4). 

Following this categorization, the FARs were then evaluated against 
elimination ·criteria, shown in Table 1.1, developed to eliminate any FARs 
which did not significantly impact fuel consumption. The remaining FARs 
were considered to have a potential negativ~_jmpact on fuel consumption 
and further analyzed in order to determine which FARs have a direct 
negative impact on fuel consumption or fuel conservation program and 
research areas. 

Table 1.1 ELIMINATION CRITERIA APPLIED TO 
116 FUEL IMPACT FARs 

Elimination triteria. 

1. FARs of necessity which can 
not be changed for reasons 
of safety · 

2. Offers no significant 
additional savings 

3. Do not constrain any fuel 
conservation program or 
research areas · 

Remarks 

Defines those FARs requiring necessary 
engine testing and airborne equipment 
for safety considerations even though 
extra fuel is burned. 

These FARs were generally in the areas 
of flight test program regulations, 
aircraft equipment certification, and 
crew member qualification criteria. 

Evaluated against the list of 89 fuel 
conservation program and research areas. 

The second step involved an in-depth literature review of more 
than 60 documents publi~hed since 197~ and related to aircraft fuel 
savings potential. Special emphasis· was placed on a review of 23 
documents published since 1976, for the purpose of obtaining post-fuel 
crisis data on airline and agency fuel conservation programs. From the 
combined results of this literature review and the data collection 
activities (discussed subsequently), i list of 89 identifiable fuel 
conservation program and research areas,shown in Table 1.2,was formed. 

The third step entailed collecting data through a survey of the 
'FAA and the Air Transport Association of America (ATA). The purpose 
of this step was to obtain current (1978/1979) quantitative data on 
the FAA's purposed energy conservation program areas from both the 
user and the FAA viewpoints. This was necessary since the literature 
review was not able to fulfill this requirement. The results of this 
survey was useful in determining the status level and purview for each 
of the impacted program and research areas. 

The ·fourth and final step was to identify and c.ategorize those FARs 
and procedures which negatively impact fuel conservation program and 
research areas. This step involved correlating the FARs determined to have 
a potential negative impact with the 89 program and research areas. Through 
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Table 1.2 LIST OF 89 CURRENT FUEL CONSERVATION 
PROGRAM AND RESEARCH AREAS 

I. Fuel Mvisory Departure (FAD)/Cate Holding 

2. Improve and Increase Utilization of Quota/Flow 

3. P,-ofile Descent Procec!ur-es 

46. Airport Surface Traffic Control. Airport Surface 
Detection Eq~ipment-3 (~SDE-3) 

47. Airport Fog Dispersal System 

4. High Altitude and Optir.~um Speed Holdinc; Procedures 
48

' 
Improve Airport Pavement 

Increase usage of Enrcute Linear Holding 

6. Jnterr.11tten!. Use of High Density Procedures 

7. Assi~r:in;1 :.!Jtir.:ur:J Cruise Alti:~des hhan Possible 

~- Increased litilization of Direct Area rla'ligation 
Routes (R:l!W) 

49. Optimum Descent Procedures 

50, Joint-Use of Restricted Areas 

51. Advanced Aircraft Techr.ology 

·SZ. On-Board Perfonnance Computer"S 

53. Lighter-Than-Air (ll~) Vehicles 

9. Revised Standard Instrument Departures {SlOs) and 54. Minimize Cir·cuitous Routings 
Standard Temioal Area Routes (ST:\Rs) 

10. Reducing Vertical Separation Requirements Above 
rJ i~ht l'l!'vt!l Z90 

11. Removing 250 Knot Sp .. d Limit Below 10.000 Feet 
in Terminal Control ~reas (TC~) 

12. Passenger Weight Adjustment for Fuel Reserve 
Calculations 

1~. Rela){ed :;oise .O.baterneut Procedures 

15. Increased Ap~l ication of Keep-Err.-High Procedures 

16. Curfew R~laxation 

17. Reduced Separat;ion for Instrument Flight Rules 
(IFR) Puallel Runways Within 4300 Feet 

18. ",lake VORTEX Class Sequencing 

19. Wake VO?.TEX Avoidance System (WVASI 

20. Use of ~nnrt ier:'ll')r('ry R:unwe.ys Durinq Airport 
Construe t i on/:1a in tena nc e 

21. Pr:ovide Addition:1l Snow/Ice Re:i!Ova!· Equipr.1ent 

22. Construct Snor~ General A•Jiatlon Rumtays at 
Large nu~ Ai rpo~ts 

21. Air Traffic Controller Training and Awarene~s 
of Fuel Conse:rva tion Proced~r-t-s 

24. Reduce Reserved Airspace 

25. Increase the Number of lnstrt.~ment Landing Syster.'l 
( ILS) Installations 

26. Increased Use of Flight Simulators 

27. Capt~c1ty P.eStrair.t 

28. R:eseating Existing Aircraft 

29. Reduce Fuel Tankering 

30. Optimum Cruise Speed 

31. Discrete Address Beacon System/Airport Traffic 
Advisory and Resolution Service (DABS/ATARS) 

. 32. Upgraded Third Generation Air Traffic Control 
(UG3RD) . 

.n. Mir:r(IW~ve Landir'lg Sy5tem (r·1LS) 

J4. Uelayed-Fiap. High Speed Approach 

35. [nternatjonaJ Air Transportation Association 
(I AlAI HI~" 5~~~~ 'Appf6och 

36. Reduced Flap Approach 

37. Reduced F~.:el Reser·v~s 

38. Optimi..zed Takooff .snd Cli~:~t. Pr-o<:~~ur~' 

39. Two-Segrr.er.t Approaches 

"0. Reduce Airport lighting 

41. Efficiency on a Coar.:ercial ~ir Carrier" 
Prograrr. 

.;z. Expanded Terr:ii na 1 Centro l Area· (TCA) 

43. Loca 1 Flow Traffic Nanagement (LFTM) 

44. Si::~ultanc{'la.i ld!"•di:1go; on fnt~rsecting 
Runways 

4:;. Simu I tdneous Arriva Is/Departures" on 
f n tersec t i ng Rlinways 

55. Opt iml ze Runway/T a~tway Usage 

~b. Minimize Fuel Uump1ng 

57. Visual Confirmation System (VICOIII 

58. Color Runway Approach l il)hts 

59. Vortex Alleviation Technology 

60. AutniMted Termi11l'!l Si!'.-·Jit.:e {ATSj 

61. Ternlinal lnformcttion Processing (Pnter {7!Pc.) 

62. Automated Enroute ATC (~ERA i 

63. Cockpit Display of Traffic Information (CDTI) 

· 64. Aviation AutoJP.ated Weather Ob~e,.vation System 
(AV-AWOS) . 

65. Automated Low Cost ~eather Observation Syst~n; 
(ALWOS) 

66. Cruise Speed Control (Nonitoring within :.OJ 
Mach) 

67. Crulst! Tlu-u~a s~tthlg (Monitoring Mach/.(nljiOI!' 
P,-essure Ratio· Mismatch) 

68. Reduced Engine Bleed (Air.Conditioning .. Pressurizetion. 
Anti -Surge) 

69. Frequent Trim Control Adjustment 

70. Reduce Non·Revenue Flying 

71. RP.duc:e Aircraft Operating Empty Weight (ServicP lt£>ms .. 
Portable Water. etc.) 

72. Careful Monitoring of Fuel Used by Specific Aircraf_t 
Engines and Crews 

73. Replacement/Retrofitting of Older Aircraft 

74. Increase Pilot Traininq and Proficiency in Fue1 Efficient 
Prnr:~tturP.Ii. 

75. Removing or Reducing Aircraft fxterior Paint 

76. Eliminate Unnecessary Auxiliary Power Unit (APU) Usage 

77. Tax1 on Fewer Engines 

78. Load to Aft Center of Gravity 

7g. Improve Taxi Equipment/Facilities (Towing Aircraft) 

00. U;e ~f Mobile Lounge> 

81. Computer Flight Planning 

A?. ln-Fl iyl•l R•dearance 

83. One Stop vs. Non Stop 

84. Increased flumber of Alte,·ndle Airports 

86. Instrument Calibration 

87. Engine Thrust Specific Fuel Consumption (TSFC) 
Recovery 

DU. Engine Idle Fuel Flow 

89. More Frequent Maintenance and Cleaning 

1--------------------'----~.-~ . ., .. ---· 
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this cor~~lation, those program areas·and FARs which had negligible 
effects were eliminated from further review. This correlation pr.ocess 

· identi.fied the negative impact FARs with the program areas they impacted. 
This led to th~ assessment of potehtial fuel .savings attainable through 
th.e appropriate revision of FARs and ATC procEiures. 

1.3 SUMMARY OF RESULTS AND CONCLUSIONS 
. . 

Through the steps and procedures described above and shown in 
.figure 1.2, 10 fuel conservaU1on program and research areas were 
determined to be negatively impacted by 23 FARs. Figure 1.2 
illustrates the numerical inventory of FARs and program areas retained 
for each step of the current program to arrive at the conclusions. 
Table 1.3 correlates the 23 FARs and the 10 program and research areas 
they negatively impact. 

Three Elimination I 116 Fuel Consumption Eliminated 
Criteria Impact rARs In ___,..... 81 FARs And 

Seven Operational Two Operational 
'- Categories Categories 

Correlation Of The 35 Potential Eliminated 47 
89 Fuel Conservation Negative Impact Program And 
Program And Research I FARs Identified Research Areas 

Areas 

Evaluation Of The 35 Potential Eliminated 12 
Remaining 42 Negative Impact Potential Negative 

Program And Research FARs Impacting FARs and 32 
Areas 42 Program And Program And 

Research Areas Research Areas 

23 Negative Impact FARs 
Impacting 

10 Program And Research Areas 

Figure 1.2 SEQUE~TIAL FLOW DIAGRA~ ACCJUNTI~G FOR THE FARs 
AND THE PROGRAM AND.RESEARCH ARtAS, ELIMINATED AND 
REMAINING . . 
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Table 1.3 NEGATIVE IMPACT FARs 

FARs BY AREAS BY 
OPERATIONAL CATEGORY PROGRAM AND RESEARCH AREAS IMPACTED NUMBER 

(lOTotal) 

ENVIRONMENTAL CONTROL 

36 Appendix C Relaxed Noise Abatement Procedures 1 
91.87 Relaxed Noise Abatement Procedures 1 

AIRCRAFT FUEL SUPPLY 

91.23 Reduce Fuel Reserves 2 
91.207 Reduce Fuel Reserves 2 

121.198 Revising Current Overweight Landing 3 
121.198 Minimize Fuel Dumping Limitations A 
121.639 Reduce Fuel Reserves 2 
121.641 Reduce Fuel Reserves 2 
121.643 Reduce Fuel Res1:1rves 2 
121.645 Reduce Fuel Reserves 2 
135. ~7 Reduce Fu~) Reserves 2 

-····- •*•'""' -
lHIKRAFT SP!iliD AND FLIGHT ALTITUDE 

91.70 Profile Descent Procedures 5 
91.70 Removing 250 knot Speed Limit Below 

10,000 feet in Terminal Control Areas 6 
91.70 Optimized Takeoff and Climb Procedures 7 
95.8001 Increase Utilization of Direct Area 

Navigation· Routes 8 
... ... 

AIRSPACE A~u AfL 

71.121 Increase Utilization of Direct Area 
Navigation Routes 8 

91.90 Removing 250 knot Speed Limit Below 
91.90 10,000 f~et in Term1nal Control Areas 6 

Optimize Takeoff and Climb Procedures 7 
91.123 Increased Utilization of Direct Area 

Navigation Routes 8 
93.123 Intermittent Use of High Density 

Prut:edures 9 
121.93 Increased Utilization of Direct Area 

Navigation Routes 8 
121.95 Increased Utilization of Direct Area 

Navigation R9utes 8 
121.103 Incrii&ed Utilization of Direct Ar·ea 

Navigation Routes 8 
121.113 Increased Utilization of Direct Area 

Navigation Routes 8 
121.115 Tncreased Utiliiition of Di~eet Ar~o 

Navigation Routes 8 
121.121 Increased Utilization of Direct Area 

Navigation Routes 8 

CREW MEHBE~.Jl!J.~}JICATlONS 

121.442 Increased Use of Flight Simul ator.s 10 

The assessment of benefits through rev1s1on of appropriate FARs 
re~resents the most current data avail~ble. In gathering data for this 
report, it was discovered that very little data was available for fuel 
conservation program and research areas which have been implemented or 
demonstrated within the past three yenrs. This is due to the fact 
that no comprehensive quantitative assessment has been made to determine 
actual (not estimated or potential) fuel saved to date on a system-wide 
basis for each fuel conservation program and research area. This is 
because the FAA•s fuel conservation effort is comprised of a very large 
number of related or- overlapping program and research areas which have 

1-6 



not yet been fully implemented. Further complicating the fuel 
conservation assessment effort is the fact that fuel savin~s 
realized by individual airlines is dependent upon fleet mix, 
route structure and load factor considerations_!_ Traditionally, 
data of this type is obtained from individual airlines for their 
particular routes and airports. Data of this nature is usually 
collected centrally by the ATA from the airlines on a voluntary 
basis. For these reasons· it was not possible to combine this data 
for each user into a comprehensive system-wide assessment at this 
time. 

Both the FAA and ATA were asked to provide recent quantitative 
data relative to the FAA•s proposed energy conservation program areas 
under review. Their responses are reproduced in Appendices A and B. 
Using this recent FAA and ATA data in conjunction with the literature 
survey, Table 1.4 was compiled. It should be noted that all of the 
fuel savings data presented in Table 1:4 is based on projected or 
potential .. estimates .. by DOE, FAA or the Nattonal Aeronautics and Space 
Administration (NASA) as indicated .. The DOE estimates in Table 1.4 are 
from reference 2. The FAA estimates are based on potential benefits 
projected for the years 1977 through 1990 in reference 3. The NASA 
estimates are from reference 13. 

The potential improvement in fuel efficiency cumulatively by the 
year 1990, from the FAA•s proposed energy conservation program, is 
estimated to be 32_percent or about 3~ billion gallons of fuel [6]. 

As seen in Table 1.4, the estimated fuel benefits for each program 
area are specified for three agencies: the DOE, FAA and NASA. Data 
for each program area· by each agency was not available. It is i'mportant 
to note that the 11 dashes 11 by program areas represent those which offer 
the largest fuel savings. The asterisks represent those program areas 
where current empirical data is available for validation and verification 
of the -1979 estimates, either from specific demonstrations by the FAA 
and/or individual airlines or from internal unpublished reports of 
dedicated FAA/NASA programs. 

Together with the information provided in Table 1.4, and through 
further analysis of the 10 program and research areas, an assessment 
of the potential fuel benefits available through revision of appropriate 
FARs was determined. This assessment is shown in Table 1.5, and is 
representative of the most current data available. From this table it is 
apparent that the program area offerering.the largest fuel savings is 
that of Increased Utilization of Direct Area Navigation Routes, followed 
by Profile Descent Procedures, Relaxed Noise Abatement Procedures and 
Increased Use of Flight Simulators. It is also important to note that 
the asterisks in Table 1.5, represerit program and research areas which 
might yield a fuel savings based on previous studies, but the magnitude 
has not yet been determined. The estimates shown in the present study 
column of Table 1.5 are from references 2 and 3. 
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Table 1.4 ASSESSMENT OF ESTIMATED FUEL SAVINGS FOR THE 
PROPOSED FAA ENERGY CONSERVATION PROGRAM AREAS 

DOE ESTIMATE [2] FAA ESTIMATE [3] 
.TOTAL (%) AVAILABLE (%) '79 (%) '90 

I. ATC PflOGIWI AREA 
f-.--· 

* Fuel Advisory Departure 0.0 1. 70 1. 70 
* Flow Control Automation 1.7 0.33 1.65 
* Wake Vortex Avoidance Systems - 0.36 1.00 

-* Area Navigation 3.5 0.80 1.60 
Discrete Address Beacon System/ - 0.0 0.10 
Automated Traffic Advisory and 
Resolution Service 

Post-Upgraded Third Generation - 0.0 0.30 
Air Traffic Control 

Mf.;rowavo Landing !:yltC!ilo - 0.0 0.20 

II. ~IRPORTS PROGRAM AREA 

Airport Surface Traffic Control - 0.0 0.10 
Fog Dispersal Systems - 0.02 0.10 
Snow-Ice Removal Equipment - 0.13 0.13 

III. AIRCRAFT OPERATIONS AREA 

* Capacity Restraint - 0:70 o. 70 
* Reseat Existing Aircraft - 0.40 0.40 
* Simulators •0.0 0.10 0.10 

Load to Aft Center of Gravity - 0.20' 0.20 
Reduce Fuel Tankering 0.2-0.4 0.30 0.30 . 

* Taxi on Fewer Engin~s 0.4(1.0·3.0) 0.20 0.20 
* Climb-Procedures in Terminal 0.5 0.16 0.16 

Control Al"ea3 
-* Optimum D~scent Z.6 3,0 0.!!0 i!.~u _ .. Optimum Cruise Speed 2.0 0.70 0.70 
* Optimum Altitude Small 0.56 0.~5 

IV. AiRCRAFT TECHNOLOGY PROGRAM AREA 

New Near-Term Aircraft - 0.0 '11.40 
W.inglets -· 0.93 l. IY 
Active Controls - 0.0 1.20 

-* On-Board Performance Computers 3.0 0.51 2.14 
Lighter Than Air Cargo Vehicles -- 0.10 0.57 
l~rge Air Cargo Transports - 0.0 0.30 

NASA[ll] 
TOTAL (%) 
AVAILABLE 

--
---

-
-

---

-
-

----
----

15.0 
5.0 
5.0 
----

/NOTE/ • flepresents program areas lihere current (lg79) data is ·available for ful"ther verification 
and validation. . . . 

- Repres~nt program areas where large fuel savinq~ !Ire ntrre.ntly nvail~blo 
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Table 1.5 PRESENT STUDY ESTIMAT~ OF·FUEL SAVINGS FOR THE TEN 
PROGRAM AND RESEARCH AREAS NEGATIVELY IMPACTED BY FARs 

PROGRAM AND RESEARCH AREAS 

1. Relaxed Noise Abatement Procedures 

2. Reduce Fuel Reserves 

3. Revise Current Overweight 
Landing Limitations 

4. Minimize Fuel Dumpings 
5. Profile Descent Procedures 
6. Remoying 250 knot Speed Limit 

Below 10,000 feet in Terminal 
Control Areas 

7. Optimized Takeoff and Climb 
Procedures 

8. Increase Utilization of Direct· 
Area Navigatiqn Routes 

9. Intermi.ttent Use· of High Density 
Procedures 

10. Increase Use of Flight Simulators 

PRESENT STUDY ESTIMATE NEGATIVE IMPACT 
TOTAL (%) AVAILABLE FARs. 

1.0 to 3.0 

0.2 to 0.4 

* 

* 
2 .o to- 2. 5 

0.4 

0.5 

3.5 

'* 

1.9 (1979) 

36 Appendix C, 
91.87 

91.23, 91.207, 
121.639, 121.641, 
121 . 643, 121 . 645' 
135.99 

121.198 

121.198 

91-.70 

91 .·70, 91 . 90 

91. 70, 91.90 

71.121' 91.123, 
95.8001, 121.93, 
121.95, 121.103, 
121.113, 121..115, 
121.121 

93,123. 

121.442 

/NOTE/* These r.rcas 11inht 'field a fuel su.vinCls bscd on previous 
studies but the magnitude has not yet been determined. 

It is not p9ssible to combine the potential savings numbers shown 
in Table 1.5 in a linear fashion due to the interdependency of many of 
these programs. In part:i cul ar, certain options such as Optimized Takeoff . 
and Climb Procedures (no. 7 in, Table 1.5) are not achievable without 
also removing the 250 Knot Speed Limit below 10,000 feet (no. 6) and 
Relaxing Noise Abatement Procedures (no. 1). Due to these specific 
relationships and the interdependency of several of the other elements 
in Table 1.5, the total fuel savings attainable from the program and 
research areas of Table 1.5 was estimated to be 7-10 percent. 

1.4 RECOMMENDATIONS 

Two generic types of recommended actions are presented. First, a 
proposed series of broad/joint effqrt interagency programs is suggested 
in order to improve fuel efficiency in 'the·air transportation industry. 



These programs are necessary to attack fuel inefficiencies on a system­
wide basis and to allow a free interchange of information between various 
regulatory groups. Second, a simple list of specific new R&D initiatives 
is provided. This list was developed from the detailed analysis of the 
impact of the current regulatory environment on the on-going research 
and on the aviation user•s ability to sav·e additional fuel. 

Genera 1 Interagency Conservation Actions 

1. A comprehensive program to remove or relax current regulatory 
constraints to fuel efficient operations should be organized, 
formulated and coordinated with the FAA, the air carriers, and 
the DOE .. 

2. Discussions should be continued and increased and a coordination 
plan developed to insure the necessary free exchange of knowledge 
and motivation for fuel efficient operations between flight crews 
and air traffic control personnel. 

3. A fuel usage/savings monitor program should be developed. This 
program should be structured to assess the annual or semi-annual 
fuel efficiency status of the air transportation industry and to 
maintain current coordination with on-going research as far as 
identifying areas of new potential savings are concerned. 

Specific Actions To Improve Energy Conservation· 

1. Examine the safety and societal impact of redrafting the fuel 
ineffici.ent FARs in a manner consistent with current air transportation 
fuel conservation efforts. 

2. Analyze and develop integrated fuel efficient/low ndise afrival 
and departure procedures. 

3. Develop and implement a program to monitor and document the impact 
of extra add-on fuel reserves. 

4. Investigate the impact and feasibility of liberalizing overweight 
landing limitations. 

5. Develop and implement a program to monitor and quantify the amount 
of fuel dumped attributable to emergencies, extra add-on fuel 
reserves and meteorological condit~ons. 

6. Develop technology guidelines and an implementation schedule to 
facilitate the revision of FARs to permit operations with 1000 foot 
vertical separation above Flight L~vel 290. 

7. Evaluate improved profile descent procedures which integrate 
removal of the 250 knot speed limit and separation of general 
aviation aircraft where possible. 
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8. Support the adoption of the 300-350 knot speeds for those departing 
aircraft and airports where it is feasible and estimate total fuel · 
savings impact. 

9. Develop a program to asses~-the amount of fuel consumed at select 
high density traffic airports through vectoring and holding aircraft 
that are constrained by inefficient use of hfgh density procedures .. 

10. Establish the maximum amount of additional fuel savings achievable 
with increased simulator usage for each aircraft type. Provide this 
data to ·the FAA with recommerrdati"(}rls for implementing more simulator 
time where applicable. 

11. Assess the actual savings demonstrated to date due to the partially 
implemented Area Navigation direct routing capability. Develop and 
coordinate an ·approach to Area Navigation implementation that might 
lead to a fu-ll realization of the 10.4 billion gallon cumulative 
savings available_through this option by the year 2000. 
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2.0 INTRODUCTION 

This report is the result of a four month concentrated study to 
formulate a comprehensive list of FARs and ATC procedures which impact 
aviation fuel consumption and conservation programs. A major effort of 
this program was·to assess the air transportation industry•s fuel 
conservation program status and purview. This type of i.nformation 
should serve to update knowledge of both on-going programs and programs 
currently under development which are impacted by the FARs. 

2.1 PURPOSE 

The purpose of this report is to present a prioritized set of 
research tasks aimed toward a more fuel efficient regulatory environment 
in the air transportation system, through the revision of appropriate 
fuel inefficient FARs and ATC procedures. More sp,ecifi cally, this 
purpose addresses the following three tasks: (1) to identify those fuel 
inefficient FARs and ATC procedures; (2) to assess potential fuel savin9s 
through removing or revising appropriate FARs and/or procedures; and (3} 
to investigate current fuel .~onservati'on program and research areas 

· impacted by FARs ·and ATC procedures~ identifying current work performed, 
the performing agency and any new or revised research efforts that are 
required. ·· 

2, 2 OBJECTIVES 

Accomplishment of the above purpose was achieved by satisfying the 
three specific program objectives below: · 

1) To document those FAA regulations and ATC procedures 
which impact fuel conservation, 

2) To estimate a range of energy savings attainable by 
eliminating ATC constraints and/or revising appropriate 
regulations, and 

3) To select and develop i!ppropr"iate research tasks and 
programs which .would make the regulatory environment 
in which the airline industry operates more fuel 
effic.ient. 

2. 3 BACKGROUND 

The oil embargo and Federal fuel allocations of 1973 and 1974 prompted 
the development of many fuel conservation techniques by all aviation user 
and. organizational groups. To date there exist over 89 identifiable fuel 
co~servation program and research areas [1 ;2 ,3]. There ·also currently 
ex1st operational constraints which hinder further fuel savings in many 
of these .Program areas. 
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Congress entered into the energy conservation debate in 1975, enacting 
the Energy Policy and Conservation Act, Section 382(a)(2). This act 
required Federal regulatory agencies, including the FAA, to report to 
Congress the content and feasibility of proposed program and research 
areas which offered a minimum additional savings of 10 percent reduction 
in annual energy consumption from the amount of energy consumed in 1972. 

Dwindling fuel supplies and rising fuel prices caused the airlines 
to adopt voluntary fuel efficiency procedures. These efficiency improve­
ments were also achieved par~ly as a result of changes in airline policy 
and procedural changes implemented in the cockpit. Such measures as 
reductions in cruise s.peed, close management of fuel loads (reserves), 
avoidance of unnecessary fuel tankering, selective elimination of low 
load-factor routes, reduction of ground delays and more frequent 
maintenance were responsible for much of the demonstrated savings. Some 
airlines voluntarily initiated some of these measures ev~n prior to the 
October 1973 oil embar~o and the resulting fuel allocations imposed 
during the ensuing shortage in 1974. 

The FAA enacted a fuel conservation program in parallel with these 
airline efforts. The program was implemented in 1973 wit.h a projected 
fuel savings of some 20,000 barrels per day. This savings was to be 
achieved by significant improvements in ground and airborne airr.raft 
hand"l ing procedures to be implemented by ATC .· Such programs as Fuel 
Advisory Departures/Gates Holding, Air Traffic Flow-Control Procedures, 
tinear Enroute Holding and Terminal Holding at Higher Altitudes, Profile 
Descents anq the Airport Quota System, were the primary el e.ments of the 
FAA fuel conservation effort. 

The April 1976 FAA Report to Congress, required by Section 382(a)(2) 
of the Energy Policy and Conservation Act, showed that implementation of 
changes in aircraft operational procedures could produce significant 
measurable savings in the amount of fuel consumed by th61 Nation•'s 
counnen:ial a1r transportation industry. Between the years of 1972 and 
1974, air carr1ers demonstrated an improvement of 4.5 percent in 
total fuel consumed. The FAA attributed this srtvings to improved 
airborne operating procedures enacted within the present ATC system 
constraints. However, a large portion of this improvement was due 
to the enactment of Federal fuel allocation policies which led to 
higher load factors and reductions in the operation of fuel inefficient 
aircraft. Lack of a monitoring progr~m prevented any direct measurement 
of the specific impact of improved procedure~. 

Currently, problems exist with both the aifline a~d the FAA 
conservation initiatives. In an August 1977 report to Congress by the 
General Accounting Office (GAO), both the airlines and the FAA were 
criticized for not doing more to conserve fuel. Although this criticism 
was timely and based on a current assessment by the GAO of the latest 
task force study on dela,Ys and load factors in current airline operations, 
it did not represent a detailed, comprehensive research stud.Y of what 
had actually been accomplished in the fuel conservation area by either 
the airlines or the FAA•s programs. 
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A study performed by Systems Control, Inc. (Vt) for the Federal· 
Energy· Administration (now a part of the Department of Energy (DOE)) 
did, in·fact, indicate that there are many diverse barriers to the achieve­
ment of further fuel conservation by the air carriers. These barriers 

·consist primarily of operating limitations imposed by the FARs and the 
current ATC System. The results of this study showed that approximately 
three-fourths of the remaining fuel conservation measur~s in the area of 
flight operations were constrained by FAA regulations and ATC procedures. 
In the areas ofground operations and flight planning, approximately twti­
thirds of the remaining fuel conservation programs were similarly affected. 

Because of the impact of these operational constraints and regulations 
on potential fuel savings, it was the opinion of a large number of 
airlines that no addition a 1 fuel savings caul d be demo'nstrated without 
substantial procedural changes in the current ATC System and/or selected 
changes in the FARs. This may or may not be true; however, it has been 
shown [1 ,2;5] that these constraints do negatively impact available 
conservation options. 

2.4 METHOD OF APPROACH 

As an overview this approach had four major steps. The first step 
required a comprehensive review of the existing FARs and ATC procedures 
to determine which ~egulations impacted fuel consumption. Secondly, 
an in-depth review of literature published since 1973 and related to 
aircraft fuel savings potential was conducted. Special emphasis was 
placed on a review of literature published since 1976, for the purpose 
of obtaining post-fuel crisis data on airline fuel conservation programs. 
The third step involved surveying the FAA and ATA with regard to the 
status of current FAA/ATC/airline fuel conservation progra~ areas. The 
fourth and final step was to categorize those FARs and ATC procedures 
which negatively impact fuel conservation program and research areas. 
Once identified, ATC procedures and FAR revisions which might improve 
fuel conservation efforts were evaluated and considered for recommendation. 
Shown in Figure 2.1 is a flow diagram illustrating the method of approach 
for the research activities described above. 

2.4.1 FARs And Literature Review 

An in-depth review of the FARs was conducted at·the beginning of the 
project. It was determined that 116 FARs impact fuel consumption. An 
FAR was defined as impacting fuel consumption if the regulation resulted 
in the use .of fuel, whether for testing, training, safety or otherwise. 
These 116 FARs {similarily identified in Reference 4) were categor1zed 
into the following seven operational areas: (1) flight test programs, 
(2) environmenta1 control, (3)-.aircraft fuel supply, (4) aircraft speed 
and flight altitude, (5) ~irspace and air traffic control, (6) aircraft 
equipment and {7) crew member qualification. 

Following this categorizati"on, the FARs were then evaluated against 
criteria developed to eliminate.any FARs which do not significantly 
impact fuel consumption. These remaining FARs were considered to have 
a potential negative impact on fuel consumption and were analyzed in 
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Figure 2.1 RELATIONSHIP BETWEEN DATA SOURCES, 
METHOD OF APPROACH AND CONCLUSIONS . 
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order to determine which FARs have a direct negative impact on fuel 
. consumption and ·fuel conservation program and research areas. Deliniation 
of the elimination criteria and the method of ·approach use.d to determine 
t~e FARs having a negative fmpact on fuel consumption is discussed in 
Section 2.4. 3. 

A thorough review .of the more than 60 documents published between 
1973 and 1976, led to an ·intensive study of 23 documenh published between 
1976 and 1979 (Tables 2.1 and 2.2). The large majority of these reports 
were cost/benefit forecast analyses or offer similar postulated data. 
The intent .of the review was to gather current (1978/1979) qualitative 
and quantitative data, in addition to status, purvie~ and constraints 
for the current fuel conservation program and research areas. Tables 
2.1 and 2.2 present a detailed list of studie~ which were more heavily 
relied on and quoted frequently in the current DOE study. These lists 
show the most recent post-fuel crisis studies of both the DOE, DOT/FAA, 
and related studies. Reports whi.ch were particularly useful in compiling 
a comprehensive list of current fuel conservation program and research 
areas are so designated by an asterisk. 

DATE 

5/79 

10/78 

5/77 

3/77 

l/77 

7/76 

6/76 

Table 2.1 POST-FUEL CRISIS DOE STUDIES 

REFERENCE AUTHOR ~FFIL~TIO~ ---

Potential of Noncapital Methods and Their Ellis, Dygert, Peat, Marwick, 
Implementation to Reduce Congestion and et. a l. Mitchell & Co. 
Save Energy at Major U .. S. Airports 

Examination of Commercial Aviation Operational Covey & Mascetti The Aerospace 
~nergy Conservation Strategies • Corporation 

Implementation of the Energy Policy and Bmtles & Pont · Federal Energy 
Conservation Act Administration 

Fuel Effiiient Activities of Aircraft and Air Adams Systems Control, 
Carriers • Inc. (Vt) 

A.lternati ve Scenarios for Federal Trans porta- Friedlaender & MIT 
tion Policy Simpson 

Baseline Energy Forecasts and Analysis of Anon Urban Systems 
Alternative Strategies for Airline Fuel Research and 
Conservation .. Engineering . 

Cost/Benefit Tradeoffs for Reducing the Energy Gobetz & United Technology 
· Consumption of Commercial Air Transportation LeShane Hesearch Center 

. . . . *Reports wh1ch were part1cularly useful 1n comp1l1ng a l1st of 
current fuel conservation program and research areas. 
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Table 2.2 POST-FUEL CRISIS DOT/FAA AND RELATED STUDIES 

DATE REFERENCE SOURCE 

3/79 New Er:tgineering and Development Initiatives·- For FAA by User/Aviation 
Policy and Technology Choicos (Vol I & II) • Industry Representatives 

1/79 Federal Register, Vol. 44, No. 3, Proposed FAA 
Rules for Terminal Airspace 

11/78 A Proposed Aviation Energy Conservation FAft. Office of Aviation Pol icy 
Program for the National Aviation System 
(Vol. I-IV) • 

5/78 Aviation Energy Conservation • FAA. Office of Aviation Policy 

3/78 Consultative Planning Conference New FAA 
E & D Initiatives -- Pol icy and 
Tec.hnoloyy Cllulces 

2/78 Dynamic Simulation of Fuel Conservation FAA/Nation Aviation Faci 1 ities 
Procedures Using Denver Colorado's Experimental Center (NAFEC) 
Stapleton Airport as the Test 
Geography 

1/78 . Airport Surface Detection Equipment FAA Sys tern Research and 
(ASOE-3), Project Plan Development se,·vlct! 

g/]7 FAA Aviation Forecasts Fiscal Tasks FAA Office of Aviation Policy 
1978-1989 

R/77 Fffnrti v':l 'uo 1 ConiHirYot; on Pi'O!ji'Uiii:i Oener c1 At..t..UUIILIIIy Uf 1 IC~ 
J Could Save Millions of Gallon~ nf 

Aviation Fuel 

6/77 Benefit Analysis of the Automated Flow OOT Transportation Systems 
Control Function of the Air Traffic Certter 
Control Systems Corrrnand Center 

1/77 Policy Analy~ic:; of thP Upgraded Third FM Office of Aviotion Policy 
Generation Air Traffic Control System 

1/77 Draft Order 7110.72A, Local flow Air Traffic Service 
Traffic ManagemPnt 

11/76 Report to Congress by the Federal FAA Office of Aviation Policy 
Energy Administration on the Energy 
Efficiency of Agency Regulations 

g/76 Cost/Benefits and Implementation FAA 
of the Wake Vortex Avoidance 
System (WVAS) ·and Vortex Advisory 
System (VAS) 

6/7G flow ConLr·ul Procedures FAA Air Tra.ffic Service 

q/76 Oeport to Cot,91'.::ll b)' Lhe retlercl ~AA Inter~erV1te <nergy lask force II 
. Aviation Administration on Proposed Programs 

for Aviation Energy Savings 

-
*Reports which were particularly useful in compiling 

a list of current fuel conservation program and 
research areas. 

2.4.2 Data Collection Activity 

Since the literature review could not provide the current {1978/1979) 
quantitative data necessary to .ful fi 11 the requirements of this project, 
the FAA and the ATA were surveyed. Each organization was presented 
with a 1 i st of prop.osed energy conservation program areas which was 
obtained from the FAA's proposal for the National Airspace System [3]. 
Accompanying the list shown in Table 2.3, was a request for qualitative 
~-quantitative data, project status and data reporting plans. 

The results of.the data collection task and the literature review 
were combined to form the list of 89 fue.l conservation program and 
r·esearch areas shown in Table 2.4. This list was incorporated in the 
elimination criteria, and also used in determining the FARs that have 
a negative impact on fuel coriservation program a~d research areas. 
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Table 2.3 The Proposed FAA Energy Conservation 
Program Areas [3] · 

I. FAA AIR TRAFFIC CONTROL SUBPROGRAM 

Fuel .Advisory Departure • Discrete Address Beacon System/ 
Automated Traffic Advisory and 
Resolution Service 

Flow Control Automation • Post-Upgraded Third Generation 
Air Traffic Control 

Wake Vortex Avoidance Systems • Microwave Landing System 
Area Navigation 

II. AI~PORTS SUBPROGRAM 

Airport Surface Traffic Control • Snow-Ice Removal Equipment 
Fog Dispersal Systems 

III. AIRCRAFT OPERATORS AND MANAGEMENT SUBPROGRAM 

Capacity Restraint • Taxi on Fewer Engines 
Reseat Existing Aircraft • Climb Procedures in Terminal 

Control Areas 
Simulators • Optimum Descent 
Load to Aft Center of Gravity • Optimum Cruise Speed 
Reduce Fuel Tankering · • Optimum Altitude 

IV. AIRCRAFT TECHNOLOGY SUBPROGRAM 

New Near Term Aircraft • On-Board Performance Computers 
Wing lets • Lighter Than Air Cargo Vehicles 
Active Controls •• Large Air Cargo Transports 

, 
! 

! 
I 
I 
I 
t 
I 
I 
I 
I 
1 

I 
i 

' 

---·-
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Table 2.4 LIST OF 89 CURRENT FUEL CONSERVATION 
PRO.GRAM AND RESEARCH AREAS 

l. Fuel Advisory Departure (FAD)/Gate Holding 

2. Improve and Increase Utilization of Quota/Flow 

3. Profile Descent Procedures 

4. High Altitude and Optimum Speed Holding Procedures 

5. Increase Usage of Enroute linear Holding 

6. Intermittent Use of High Density Procedures 

7. Assigning Optimum Cruise Altitudes ~lhen Possible 

8. Increased UtilizatiOn of Direct Area Navigation 
Routes ( RNAV) 

9. Revised Standard Instrument Departures (SIOs) and 
Standard Terminal Area Routes (STl\Rs) 

10. Reducing· Vertical Sep<~ration RequirementS Above 
F 1 i 9h t Leve 1 290 

ll. Removing 250 Knot Speed Limit Below 10,000 Feet 
in Terminal Control Areas (TCA) 

12. Passenger Weight Adjustment for Fue 1 Reserve 
Calculations 

13. Rev1S i ng Curr~nt Ovt:!r loleight Landing l imitations 

14. Relaxed l~uise Abatement Procedures 

1~. Increased Application of Keep-l:.m-High !Jrocedures 

16. ·curfew Relaxation 

17. ,Reduced Separation for Instrument Flight Rules 
(IFR) Parallel.Runwa.vs Within 4300 Feet 

18. Wake VORTEX Class Sequencing 

19. Wake VORTEX Avoidance System (WVAS) 

20. Lise of Short Ternorcry R.unwt'ys 1Jurin9 Airport 
Cuu~ L1 UL L lun/11eluteu.:~lll.:~ 

21. Provide Additional Snow/lee Removal Equipment 

22. Construct Short General Aviation Runways at 
Large Hub Airports 

23. Air Traffic Controller Training and Awareness 
of Fuel Conservation Procedures 

24. Reduce Reserved Airspace 

25. Increase the Number of Instrument landing System 
(!LS) l~st?llations 

26. Increased Use of Flight Simulators 

27. Capacity Restraint 

28. Reseating Existing Aircraft 

29. Reduce ·Fuel Tankering 

30. Optimum Cruise Speed 

31. Discrete Address Beacon System/Airport Traffic 
Advisory and Resolution Service (DABS/ATARS) 

32. Upgraded Third Generation Air Traffic Control 
(UGJRD) 

~~- Ml('rowt~ve LanOiri!) ~yHPm (r·11.!\J 

34. Delayed-Flap, High Speed Approach 

35. International Air Transportation Association 
(lATA) High Speed Approach 

36. Reduced Flap Approach 

3B. Optimized Takeoff and Climb Procedures 

39. Two-Segment Approaches 

40. Reduce Airport Lighting 

41. Efficiency on a Commercial Air Currier 
P_rn!Jrtlm 

42. Expanded Terminal Control Area (TCA) 

43. Local Flow Traffic Management (LFTM) 

44. Simultaneous Landings on Intersecting 
Runways 

45. Simultaneous Arrivals/Departures on 
Intersecting Runways 

46. 

47. 

48. 

Airport Surface Traffic Control, Airport Surface 
Detection Equipment-3 (ASDE-3) 

Airport Fog Dispersal System 

Improve Airport Pavement 

4g, Optimum Descent Procedures 

50. Joint-Use of Restricted Areas 

51. Advanced Aircraft Technology 

52. On-Board Performance Computers 

53. Lighter-Than-Air' (LTA) Vehicles 

54. Minimize Circuitous Routings 

55. Optimize Runway/Taxiway Usage 

56. Minimize Fuel Dumping 

57. Visual Confirmation System (VICON) 

58. Color Runway Approach lights· 

59. Vortex Alleviation Technology 

bO. Automated lerminal S"v1c~ (ATS) 

61. Terminal Information Processlng (;enter tIll-'~! 

62. Automated lnroute AI( (AERA) 

63. Cockpit Oisplay of Traffic Information (CDTI) 

64. J'.viation Automated Weather Observation System 
(AV-AWOS) 

65. Automated Low Cost Weather Observation System 
( ALWOS) 

66. 'cruise Speed Control {Monitoring within :.01 
Moe h) 

67. C.ru1se Thrust Seltiny (Munitofing Mech/(ngine 
Pressure Ratio Mismatch) 

68. Reduced Engine Bleed (Air Conditioning, Pressurization. 
Anti-Surge) 

69. Frequent Trim Control Adjustment 

70. Reduce Non·Revenue Flying 

71. RPdur.e Aircraft Operatin9 Empt.Y Weight {Service lt~ms. 
Portable Water, etc.) 

72. Careful Monitoring of Fuel Used by ~peci11C A1fcraTt 
Engines and Crews 

73. Replacement/~etrofitting of Older Aircraft 

74. Increase Pllot Training and Prot1c1enty 1r'l 1-Uel ETTicienL 
Procedure~ 

75. Removing or Reducing Aii-craft Exterior Paint 

76. E 1 imina te Unnecessary 1\uxi I i ary Power uo1t ( APU) llsay~ 

77. Taxi on Fewer Engines 

78. Load to Aft Center of Gr~vi ty 

'79. Improve Taxi Equipment/Facilities (Towing Aircratt) 

80. U!i:D of ,M.;"~h~l~ I nung~c; 

Bl. Computer Flight Planniny 

82 .• ·rn-Fl ight Reclearance 

BJ. une Stop vs. Non Stop 

04. ·Inc1·ca,~d ~lumbor.of 1\ltornHP .Qirrorts 

SS. Aerodyn;:tmir.: r.leanl iness 

86. Instrument Calibration 

87. Engine lhrust Spec1f1c Fuel Cur~~umption (T5FC) 
Recovery 

R8. Engine Idle Fuel Flow 

89. More Frequent Maintenance and Cleaning 
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2.4.3 Relationship Of FARs, On-Going Program And Research Areas 

As discussed in Section 2.4, 116 FARs were identified which impact 
fuel consumption. FARs were defined as impacting fuel consumption if 
the re~ulation.or procedures used to comply with the regulation had a 
potent1al for 1ncreased fuel conservation. Not all of the 116 FARs 
impacted fuel consumption significantly; therefore, it was necessary 
to establish elimination criteria so as to exclude these FARs from 
further review. Table 2.5 below describes the elimination criteria 
which were appljed ta each of the. 116 FARS. 

Table 2.5 ELIMINATION CRITERIA APPLIED TO 
116 FUEL- mPACT FARs 

ELIMINATION CRITERIA 

1.. FARs of necessity which can 
not be changed for reasons 
of safety 

2. Offers no significant 
additional savings 

3. Do not constrain any fuel 
conservation program or 
research areas. 

REMARKS 

Defines those FARs ·requiring necessary 
engine testing and airborne equipment 
for safety considerations even though 
extra fuel is burned. 

These FARs were generally in the areas 
of flight test program regulations, 
aircraft equipment certification, and 
crew member qualification criteria. 

Evaluated against the list of 89 fuel 
conservation program and research areas. 

The rema1n1ng FARs not eliminated were found to have a potential 
negative .fuel consumption impact: These were next evaluated relative 
to the 89 program and research areas. Each program ~rea was aligned with 
the FAR(s) ~hat it.impacted. This step eliminated any program areas not 
impacted by the FARs. It was also necessary to determine the degree to 
which each program area was impacted, if at all, by the FARs. FARs 
found to hav~ a significa~t impact on program and research areas were 
defined as negative fuel impact FARs. the remaining FARs were no longer 
considered in the study. Section 3.3 describes each one of the program 
and research areas negatively impacted by FARs and discusses the· 
operational constraints present in each. 

2.5 ORGANIZATION OF REPORT 

Section 1.0 presents the executive summary identifying the 
program objectives and results. Section 2.0 presents a program 
overview of the purpose and objectives of this study and provides 
background material relating to the impact and improvement attributable 
to the Congress, the Airlines, and FAA fuel e1'ficiency programs. 
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Section 2.0 also describes the method of approach used to arrived 
at the results and co~clusions. Specific fuel inefficient FARs and 
ATC procedures are identified and discussed in Sectiori 3.0. Also 
enumerated in Section 3.0 is ·a description of fuel conservation 
program and research areas presently constrained by FARs and ATC 
procedures. Section 4.0 provides a list of conclusions developed 
from the primary results determined in Section 3.0. Section 5.0 
prioritizes a list of recommended potential FAA/DOE research and 
development_programs for future consideratio~. Appendices ·A and B 
pro vi de copies of the respons~s of the FAA and the Air Transport 
Association of America (ATA) obtained during the data collection 
task. A detailed list of the fuel impact FARs is provided in 
Appendix C. Appendix D privides a copy of the January T, 1977, 
FAA RNAV Policy Statement. . 
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3.0 DISCUSSION OF RESULTS 

The purpose of this section is to present a detailed discussion of 
the analyses used to support the conclusions and recommendations in 
Section 4.0 and 5.0 Section 3.1 discusses those FARs impacting fuel 
consumptirin. Section 3.2 examines those FARs which impact fuel consump­
tion in ~elation to the fuel conservation program and research areas. 
Section 3.3 provides a description of each FAR fuel impacted pr.ogram 
and research area, including benefits and constraints encountered. 
Figure 3.1 identifies the major points of the subsequent discussions 
with a brief comment while diagraming the method of approach used for 
this study. 

3.1 FARs IMPACTING FUEL CONSUMPTION 

A comprehensive review of the .. FARs revealed that at least 116 FARs 
have a stated or implied impact on fuel consumption. A list.of these 
FARs taken from the table of contents of the FARs, is provided in 
Appendix C. This listing permits a division of these FARs into seven 
fuel conservation operational categories. These operational categories 
were suggested in the November 1976, FAA report to Congress [4]. Shown 
in Table 3.1 are the seven FAA operational categories and the FARs by 
number. Each operational category represents an FAR category requiring 
activities which directly or indirectly result in increased fuel consump-
tion. · 

3.1.1 Evaluation Criteria 

There are many qualitative and quantitative reasons for the impact 
these FARs have on fuel consumption. However, for the purpose of this 
study it is necessary to isolate those FARs that have a potential negative 
impact on fuel consumption. The followi~g criteria'were develbped to 
eliminate any of the 116 FARs that did ~at significantly·impact fuel 
consumption or could not be changed due to safety considerations. 

l) 

2) 

FARs of necessity which cannot be changed for reasons of 
safety -- defines those FARs regarding necessary engine and 
airframe certification. Also included are those FARs 
describing necessary equipment which must accompany an 
aircraft in flight. Such equipment falls into the categories 
of navigation instrumentation, communication equipment, and 
passenger/crew.safety equipment. Both activities result 
in increased fuel consumption, but are considered necessary 
to ensure safety in flight. 

Offers no significant additional savings -- defines thbse 
FARs which generally fall in the program cntP.gories of · 
flight test program regulations, aircraft equipment, and 
crew member qualification. More specifically, this criteria 
applies to those FARs where fuel conservation program or 
resea~ch areas had previously demonstrated that further 
FAR revisions offered no add~tional significant fuel savings. 
An example· is the size and weight of aircraft navigation 
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Federal Aviation 
Regulations 

Review 

Literature 
Review 

Data Collection 
Activity 

116 Fue 1 Impact 
FARs in 7 Categories 

, , 
Applied Elimination ..... ----------1 89 Program and 

Criteria Research Areas 

F.l TMINATEI1 
35 Potentia 1 Neqati ve ··~ 81 FARs 

Impact FARs in 
5 Categories ••• ,.... 2 Cat.egori es 

t ELIMINATED 

35 FARs Carre 1 a ted With '-····,.... 47 Program and 
89 Program and Research Areas Research Areas 

I if 

35 FARs Evaluated With ····,....12 FARs 
42 Program and Research Areas ···• 32 Program and 

'--------,. ..................... ____ _. Research Areas 

23 Negative Impact FARs 
10 Program and Research Areas 

10 Program and Research Areas 
Desr.ribed nnd AssP.ssed 

I 

Conclusia'ns and 
Recommendations 

Figure 3.1 FLOW DIAGRAM OF METHOD OF APPROACH IDENTIFYING 
MAJOR STEPS AND RESULTS FOR EACH STEP 
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Table3.1 FARs WHICH IMPACT FUEL CONSUMPTION 

Operational FARs Number 
categories "Examined of FARS 

1. Flight Test Programs 21.33' .· 21.35' 21. 81, 21.83, 12 
21.127' 21.128, 21.221, 
21.223' 21.225' 91.93' 91 
Appendix A, 121.163 

2. Environmental Control 36.1, 36.203, 36 Appendix A, 12 
C, 91.55' 91;87' 91 Appendix 
B, SFAR No. 27 Sec. 15, 17, 
19, 21, 25 

3. Aircraft Fuel Supply 9L23, 91.207' 121.198, 8. 
121.639' 121.641, 121.643, 
121.645, 135.97 

4. Aircraft Speed and 91.70' 91.116, 95.13, 95.15, 6 
Flight Altitude 95.17' 95.8001, 

• 5. Airspace and Air 71:121. 71.123' 71.151, 18. 
Traffic Control 71.193. 91.89, 91.90' 

91. 95, 91.97' 91.123, 93.123, 
121.93' 121.95; 121:103, 
121.113' 121.115. 121.121, 
121.125' 121.127 -

-

6. Aircraft Equipment 91.33' 91.35' 91.52 .• 91. 90, 36 
91.187' 91.189' 91.191, 
91.193' 91 Appendix A, 
121.305, 121.307, 121.309, 
121.310, 12l.318, 121.319, 
121.321' 121.323' 121.325' 
121.327, 121.329' 121.331' 
121.333' 121.337' 121.339, 
121.340, 121.341, 121.343, 
121.345, 121.347, 121.349, 
121.351, 121.353, 121.357' 

·i 121.359' 121.360, 121.581 

7. Crew Membe.L bl.55, 61.57' 61. 5.8' 61.65, 24 
Qualification 61.67, 61.69·, 61.109' 61.129, 

61.131. 61.135. 61.155' 
61.165, 121.425' 121.43.4' 
1·21. 439' 121.440, 121.441, 
121.442, 121.443, 121.447, 
1.35:121; [j5 :123·; · f35 .125; 141 
141.35 

.... .,. ~ 
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equipment. Early navigation equipment and computers were 
bulky and heavy. Significant reduction in weight and size 
has been achieved in addition to useful inte~face equipment 
(i.e., weather radar) entering the cockpit. It is believed 
that no significant additional savings ~an be attained 
through aircraft navigatibn eq~i~merit iji~ension reduction, 
at least in the near future [4]. Specified hours of training 
and experience have been established for crew member qualifi­
cations in order to meet the rigorous standards of safety. 
Reduction of these hours could not be significant enough to 
save additional fuel at the expense of safety. Simulator 
flight hours in lieu of actual aircraft time has become the 
common alternative and has been exploited to a large extent. 

3) Do not cons t ra"i·n any fue 1 consgr.Y..a..J ion program or research 
area -- defines those .FARs .that are not a constraint to 
fuef conservati·on when evaluated against the list of 89 
progrum and research areas. 

Application of the evaluation criteria result~ in the elimination 
of 81 of the 116 FARs. The thirty~five remaining FARs are considered 
to have a potential negative impa~t on fuel consumption. Tables3.2 
through 3.8 categorize the 116 FARs by the seven operational areas 
described previously. Each table provides a list of FARs by number, 
the elimination criteria applied when appropriate, and comments where 
necessary for clarity. Examination of the tables shows two FARs in the 
category of Environmental Control, eight in Aircraft Fuel ·Supply, six in 
Aircraft Speed and F]ight Altitude, 18 in Airspace and ATC, and one in 

• 

Crew Member Qualification have potential negative impact on fuel consumption. 
The direct negative impact of these FARs. c·annot be quantitatively determined 
with actual data, except in regard to the operational constraints they place 
on fuel conservation program ~nd research areas. Another point is that the 
degree of impact by each FAR is-likely to vary. This aspect will be explained 
thoroughly in Sections 3.2 ·and 3.3· It should also be noted that two 
operational ~ategories, Fl~ght Test Programs and Aircraft Equipment, were 
eliminated fro~ further consideration since no significant potential 
negative impact on fuel consumption was determined. 

Table 3.2 ELIMINATION CRITERIA APPLIED TO FARs 
RELATED TO FLIGHT TEST PROGRAMS 

.... ~ .. ~ ...... 
FARs ELIMINATION CRITERIA ELIMINATED COI'I4ENTS 

1 2 3 yes no 

21.33 / I •' flcgards 1 n5PII': t1 ~'" ~m1 tP.! t! 
21.35 I I I Flight test compliances , 
21.81 I I i Class I type certification 
21.83 I I I Class II type certification 
21.127 I I I Aircr·aft flight tests 
21.128 I I I Aircraft engine tests 
21.221 I I I Class I airworthiness certification 
21.223 I / I Class II airworthiness certification 
21.225 I I I Provisional airworthiness certification 
91.93 I I I Flight test areas 
91 . Appendix A 

I~ 
I I Category II instrument & equipment 

performance criteria 
121.163 I I Aircraft proving tests 
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Table 3.3 ELIMINATION CRITERIA APPLIED TO FARs 
RELATED TO ENVIRONMENTAL CONTROLS 

.FARs ELIMINATION CRITERIA ELIMINATED - COMMENTS 

36.1 
36.203 
36 Appendix A 

36 Appendix C 

91.55 
91.87 
91 Appendix B 
SFAR No.27, 

Sec. 15 · 

Sec. 17 
sec: 19 
Sec. 21 
Sec. 25 

Table 3.4 

1 2 3 yes no 

I I I Applicability of noise standards 
I I I Validity of noise measurement results 
I I I Noise certification test & measurement 

conditions 
I Noise Jevels for subsonic transport & 

turbojet aircraft 
I I I Civil aircraft sonic boom 

I Noise abatement runway system 
I I I Authorization to exceed Mach 1 

I I I Fuel venting & exhaust emission type 
certification 

I I I Supplemental or amendment to Sec. 15 
I I I Airworthiness approval tags 
I I ) I Airworthiness approval certificates 
I I I Operation of approved en~ines 

ELIMINATION CRITERIA APPLIED TO FARs 
RELATED TO AIRCRAFT FUEL SUPPLY 

FARs ELIMINATION CRITERIA ELIMINATED COMMENTS 

1 2 3 yes no 

91.23 I Fuel requirements for Instrument 

91.207 I 
Flight Rules flight conditions 

Visual Fliqht Ru1es fuel reouire-
ments 

121.198 I Increased zero fuel landing weights 
121.639 I Domestic dir carrier fuel require-

ments 
121.641 I International Flag air carrier 

. fuel requirements 
121.643- I Supp 1 ementa 1 air carrier fuel 

requirements · 
121.645 I Fuel supply for turbine air carriers 
135.97• I I Visual Flight Rules fuel supply 

......... 
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Table 3.5 ELIMINATION CRITERIA APPLIED TO FARs 
REGARDING AIRCRAFT SPEED AND .fLIGHT ALTITUDE 

FARs ELIMINATION CRITERIA ELIMINATED COMMENTS 

1 

91.70 
91.116 

95.13 

g5.15 

95.17 

95.8001 

Table 3.6 

2 .3 yes no 

,t Aircraft speed restrictions 
,t Instrument Flight Rules approach 

and departure minimums 
,t Designated eastern U.S. mountainous 

areas ' 
,t Designated western U.S. mountainous 

areas 
,t D~si(jrlated Alaskan mountainou~ 

areas 
,t Instrument Flight Rules route 

altitudes and intersections 

ELIMINATION CRITERIA APPLIED TO FARs 
REGARDING AIRSPACE AND ATC 

FARs ELIMINATION CRITERIA ELIMINATED COMMENTS 

1 2 '3 yes no 

71.121 ,t Designation of Very High 

71.123 ,t 

Frequency Omnidirectional 
Range Federal Airways 

Domestic Very H1gh Frequency 
Omnidirectional Range Federal 

I 
Airways 

71. 151 Restricted areas 
71. 193 ,t Positive control areas 
91.89 ,t Operation at airports without 

control towers 
9l.90 ,t Terminal control areas 
91.95 ,t llestr1C::ted and proh1b I ted ar·eas. 
91.97 ' ,t Positive control airspace and 

91. 123 ,t 
route ~eqmen~s 

Course to be f1own 
93.123 ,t High density traffic airports 

l?.l,q3 ,t Air carrier route approval 
121.95 I Route width 
12L 103 ,t Enroute naviqation facilities 
121.113 ·,t Air Cal"1"1er area and ruult! . 

requirements 
121.115 ,t Route width 
12,..121 ,t Enroute navigation facilities 
121.125 ,t Flight following system 
121.127 - ,t Flight following system 

requirements 
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Table 3.7 

-· 

FARs 

91.33 

91.35 
91.52 
91.90 

91.187 
, 

91.18 9 
91.191 
91.193 

91 Appendix A 

121.305 
121.307 
121.309 
121.310 
121.318 

121.319 
121.321 
121.323 

-
121.325 

121.327 

121.329 

121.331 

121.333 

121.337 

121.339 

121.340 
121.341 

121.343 
121.345 
121.347 

121.349 

> 
121.351 
121.353 

121.357 

121.359 
121.360 

' 
121.581 

ELIMINATION CRITERIA APPLIED TO FARs 
REGARDING AIRCRAFT EQUIPMENT 

.... "-······ ·--- ~-··· . - ·-·· ··-

ELIMINATION CRITERIA ELIMINATED COMMENTS 

1 2 3 yes no 

I I I Civil aircraft instrument & 
equipment requirements 

I I I Flight & cockpit voice recorders 
I I I Emergency locator transmitters 
I I I Terminal Control Area aircraft 

operating equipment 
I I I Night Visual Flight Rules 

equipment 
I I I Overwater survival equipment 
I I I Overwater radio equipment 
I ;; I Emergency equipment 
I I I I Category II instrument & 
I 

equipment performance criteria 
I I Flight & navigational equipment 

I I I Engine instruments 
I· I I Emergency equipment 
I I I Additional emergency equipment 
I I I Public address and interphone 

system 
I I I Crew member interphone system 
I I I Shoulder harness 
I I I Instruments & equipment for 

night operations 
I I -I Instrument Flight Rules instruments 

& equipment 
I I ,I Supplemental oxygen for · 

reciprocating engi~e aircraft 
I I I Supplemental oxygen for turbine 

engine aircraft 
I I I Supplemental oxygen for pressurized 

reciprocating engine aircraft 
I I I Supplemertal oxygen for emergency 

descent 
;I I I Protective breathi~g equipment 

for flight crew 
I / I Extended overwater operating 

equipment 
I I I Emergency fl'oatation equipment 
I I I Equipment for operation in 

icing conditions 
I I I Flight recorders 
I I I Radio equipment 
I ,I ,I Visual Flight Rules radio equip-

ment for navigation by pilotage 
,I I I Visual Flight Rules or Instrument 

Flight Rules r~dio eqvipment for 
navigation not by pilotage 

I ,I I Extended overwater radio equipment 
I I I Air carrier equipment for operation 

over uninhabited terrain 
,I I I Airborne weather radar equipment 

requirements 
,I . I ,I Cockpit voice recorders 
I I ,I Ground proximity warning-glide 

slope deviation alerting system 
I I ,I Air carriers forward observer's 

seat 
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Table 3.8 ELIMINATION CRITERIA APPLIED TO FARs 
REGARDING CREW MEMBER QUALIFICATION 

FARs ELIMINATION CRITERIA ELIMINATED COMMENTS 

1 2 3 yes no 

61.55 I I I Second in command qualifications 

61.57 I I I 
for large airplanes 

Recent flight experience for pilot 
in colllllilnd 

61,58 I I I Pilot in colllllilnd proficiency check 
61.65 I I I Instrument rating requirements 
61.67 I I I Category II pilot authorization 

61.69 I I I 
requirements 

Glider towing experienc$ 
61.109 I I I Airplane rating and aeronautical 

61.129 I I I 
experience 

Airplane rating and aeronautical 

61.131 I I I 
experience 

Rotorcraft rating and aeronautical 

61. 135 I I I 
experience 

Airshi~.rating and aeronautical 

61.155 I I I 
exper1ence 

Airplane rating and aeronautical 

I I 
experience 

61.165 I Additional category ratings 
121.425 I I I Initial transition and upgrade 

I I I 
flight training for pilots 

121.434 Operating experience 
121.439 I I I Recent experience for pilot 

121.440 I I I 
qualification 

Line checks 
121.441 I I I Pilot proficiency checks 
121.442 I Use of flight simulators 
121.443 I I I Pilot in command qualifications for 

domestic air carriers 
121.447 I I I Pilot route and airport qualifications 

I I I 
for particular trips 

135.121 Pilot in command qualifications 

I I I 
for night flight· 

135.123 Pilot in command qualifications for 
. carrying passengers under Visual 

Flight Rules over-the-top 
135.125 I I I Pilot in command qualifications 

I I I 
for Instrument Flight Rules f"light 

141.35 . Clli ef ins tructnr qu1111 fica ti ons 

3.1.2 Description Of Potentially Negative Fuel Impact FARs 

In order to gain a thorough understanding of the 35 FARs determined 
to have a potentially negativ·e fuel impact on conservation program and 
research. areas, a description of each FAR in the five remaining operational 
categories is presented. This will assist the reader during the discussion 
of ~he potential negative impact FARs' relationship to th~ 89 conservation 
proqram and research areas, as well as the determination of the direct 
neg~tive fuel impact FARs presented in Section 3.2. 
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A. FARs RELATED TO ENVIRONMENTAL CONTROL 

FAR Part Subpart Section 

36 Appendix C 5 

91 B 87 

Description 

Defines acceptable noise levels 
of Effective Preceived Noise 
(measured in decibels) per maximum 
aircraft weight categories. 
Benefits available through relaxation 
of certification noise limits for 
transport category and turbo~et 
powered airalanes and throu~ relaxing 
the retuire number of flig t test 
hoursor newer more fuel eff1c1ent 
aircraft. 

Applies to the use of noise abate­
ment runway system operation where 
a runway use program exists. ATC 
currently assigns a pilot the poise 
abatement runway if deemed necessary, 
which often requires circuitous 
routing and increased fuel consumption. 
Benefits available from fewer circu­
ltous rout1n s for newer uieter 
a1rcra t an poss1 ly t rough a plan­
ned revision of the runway use ~ro­
gram coord1nated with local aut or1ty 
as fleet m1x changes. 

B. FARs RELATED TO AIRCRAFT FUEL SUPPLY 

FAR Part Subpart Section 

91 A 23 

91 D 207 

121 198 

121 u 639 

Description 

Delineates fuel requirements for 
flight in Instrument Meteorological 
Conditions. The flight must be 
able t~ complete its trip to the 
first intended airport, fly from 
that airport t~ its alternate, 
and fly thereafter for 45 minutes 
at normal cruise. Benefits real­
ized in more determinate planning 
of the alternate a1rport. 

Concerns Visual Flight Rules fuel 
requirements. Flight to the in­
tended airport must have sufficient 
fuel, considering weather, to 
arrive at the intended airport 
and fly thereafter for 30 minutes. 
Benefits achievable in improved 
t1mely weather br1ef1ngs to. 
aircraft. 

Describes increased zero fuel and 
landing weights for transport 
cargo'service compliance. Permits 
certain aircraft to exceed by 5% 
their zero fuel weight with a 
correspond1ng 1ncrease 1rt landing 
weight. Benefits gained with 
relaxed requ1rements would be 
real1zed 1n less fuel dump1ngs. 

Describes fuel supply requirements 
for domestic air carriers. The 
aircraft must have sufficient 
fuel to arrive at the intended 
airport, to fly from that airport 
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FAR Part Subpart 

121 u 

121 u 

121 u 

c 

Section 

641 

643 

645 

97 

Description 

to the most .distant alternate 
airport, and thereafter, fly for 
45 minutes. Benefits available 
in more discrete plann~ng of the 
alternate a~rports. 

Describes fuel supply requirements 
for international flag air carriers 
The aircraft must have sufficient 
fuel to fly to the intended air­
port, to fly to the most distant 
alternate airport, and thereafter, 
fly for 30 minutes plus 15% of 
the total flight time or 90 min­
utes at normal cruise, which ever 
is less. Benefits available 
through imeroved weather ~nformation 
and select~ve alternate a~rport 
planning. 

Des~ribes fuel requirements for 
nonturbine supplemental a~r 
C.il"t'lei' 5 dihl l:.u•umc t L.idl U!Je! a Lurs. 
Considering weather conditions, 
an aircraft must have sufficient 
fuel to fly to the intended air­
port, to fly from there to the 
most distant alternate airport, 
and thereafter, fly for 45 min­
utes at normal cruise. Benefits 
same as above. 

Describes fuel requirements for 
tur-bin-e-- sup.plementaL.air... .. ca_rr_i~_:r:!5 .. 
and commercial operators. Con­
sidering weather, the aircraft 
must have sufficient fuel to fly 
to the intended airport, and 
thereafter, fly for 10% of the 
total time required to return to 
the departure airport. Benefits 
same a·s above. 

Visual Flight Rules fuel supply 
requirements state that an air­
craft must have sufficient fuel 
to fly to the intended airport, 
and thcrcaft-:,1·, tiJ fly fut JO 
minutes during the day and one 
hour at night, at normal cruise. 
Benefits same as ab_o_~e_._ 

C. PARs RELATI'!D TO AIRCRAFT SPEED AND HlGHT ALTl'l'UDE 

FAR Pact Subpart 5e~.:tiun 

91 B 70, 

Description 

Aircraft are restricted from 
operation below 10,000 feet . 
Mean S$a Level at an indicated 
airspeed of more than 250 knots. 
Within an airport traffic area, 
no reciprocating engine aircraft 
may be operated more than 156 
knots, no turbine-power aircrart 
more than ZOO knots. Benefits 
are achieved through increasing 
the s~eed limit below 10,000 feet 
Mean ea Level for arr~val and 
departure traffic when appropriate. 
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FAR Pa·rt Subpart 

91 B 

95 B 

95 B 

95 B 

95 D 

Section 

116 

15 

17 

8001 

Description 

Describes takeoff and landing 
minimums under Instrument Flight 
Rules for civil and military air­
por_ts ,_and J;he __ us.~ gf _Rui)._WaY. Visu..l:ll 

.Range and Automatic Radio Direction 
Finding Equipment prodedures. 
Further reduction of minimums 
through the M1crowave Land1ng 
System is under develdpment, 
promising benefits. 

Desc r i.b.e.s_ de s_igna_t_eg _ ea_? t~!!_ U: S. 
mountainous areas for Instrument 
Flight Rules- altitudes. Benefits 
achievable through the increased 
use of non-Very High Frequency 
Omnidirectional Ran~e area naviga­
t1on systems to avo1d c1rcu1tous 
low altitude routing in mounta1nous 
areas. 

Describes designated western U.S. 
mountainous areas. Benefits are 
the same as above. 

Describes designated Alaska moun­
tainous areas. Benefits are the 
same as above. 

This section describes Instrument 
Flight Rules altitudes and inter­
sections. Benefits available 
through increased use of area 
nav1gation routes and equ1pment. 

D. FARs RELATED TO AIRSPACE AND AIR TRAFFIC CONTROL 

FAR Part Subpart Section 

71 c 121 

71 c 1.23 

71 D 151 

71 H 193 

Description 

Describes designation of Very 
High Freque·ncy Omnidirectional 
Range Federal airways and Very 
High Frequency Omnidirectional 
Range Tactical Air Navigation 
facilities. Be~efits achievable 
through the use of more approved 
area nav1gat1on routes. 

Designates domestic Very High 
Frequency Omn-idirectional Range 
Federal airways and Very High 
Frequency Omnidirectional Range 
Tactical Air Navigation fa.cilities. 
Benefits same as above. 

Delineates the restricted areas 
within the continental control 
area. Reduction of the number 
of restr1cted areas has already 
prov1ded large benefits. A further 
!'elluctivn may Lt: pus::.ilJlt:. 

Designation of positive control 
areas. This FAR imtacts direct 
area navigation wh1 e operat1ng 
uncier V1sual Fhght Rul"es. 



FAR Part Subpart Section 

91 B 89 

91 B 90 

91 B 95· 

91 B 1)7 

91 B 123 

93 K 123 

121 E 93 

121 E 95 

121 E 103 

121 F 113 

121 F 115 

This section describes operation 
in Group I, II, and III terminal 
contrril areas. Benefits achievable 
through revision of th1s FAR to 
accommodate optimum approach and 
departure procedures. 

Concerns .operation in restricted 
and prohibited areas. Large 
benefits have already been achieved 
through s1gn1f1cant reduct1ons 
and revis1ons. 

Defines operation of aircraft 
within positive control areas 
and route segments. This FAR 
jmpa~ts dir~ct ar~a nav1gat1nn 
routing while operat1ng under 
Visual Flight Rules. 

This section concerns operation 
withiij controlled airspace under 
Instrument Flight Rules, along 
Federal airways or other routes. 
BeneffL5 availaLle thruugh area 
nav1gat1on def1ned routes. 

This section designates high 
density traffic airports and 
their limited hourly number of 
allocated Instrument Flight Rules 
operations. This FAR impacts 
many current pro~ram and research 
areas wh1ch coul 1mprove Instru­
ment Flight Rules a1rport capacity. 

Designates requirements for 
international flag and domestic 
a1r carr1ers seek1ng a route 
approval. Benefits achievable 
if more area nav1gat1on route 
a~signs wnulrl h~ en~aurag~rl. 

Designated route width require­
ments for approval of routes. 
Also :impacts area navigation. 

Designates enroute navigational 
faeility requirement3 for r~utc5 
approved for domestic and inter­
national flag air carriers. Also 
impactsencouragement of area 
nav1iat1on des1g:ned routes. 

Supplemental or commercial air 
carrier route and area approval 
requirements. Impacts arc the 
same as other route alproval . 
requ1rements prev1ous y d1scribed. 

Describes route width determination 
considerations. Benefits recei~able 
through encouragement of area 
navigation route de~1gns. 
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FAR Part Subpart 

121 F 

121 F 

121 F 

Section 

12) 

! 

125 

127 

Description 

Describes supplemental or commercial 
air carrier enroute navigational 
facility requirements for route 
approval. B·enefi ts a-vailable 
through encouraged area navigation 
route design. 

Designates requirements for route 
approval in accordance with flight 
following system (Air Traffic 
Control Radar) locations for 
supplemental or commercial air 
carriers. Benefits available 
through many research programs 
under development. , 

Defines requirements for supple­
men,tal or commercial operators 
using a flight following system 
(Air Traffic Control Radar). 
Benefits forecasted for improved 
and advanced flight following 
systems under development. 

E. · FARs RELATED TO CREW MEMBER QUALIFICATION 

121 0 442 Defines requirements for use of 
a flight simulator to acquire 
additional approved flight time. 
Fli~ht simulators are presently 
use a significant amount. However, 
the FAA and Airline Transportation 
Association o.f America feel that 
additional benefits still remain 
In more extensive use of the 
simulators if this FAR is relaxed 
appropnate1y. 

These ~~scriptions indicate two things. First, it is observed that 
many FARs may impact the same conservation program or research area 
(i.e., area navigation, fuel reserves, ett.). And secondly, the degree 
of impact each FAR has on each program and research area is likely to 
vary in significance. 

3. 2 RELATIONSHIP OF FARs TO CONSERVATION PROGRAM AND RESEARCH AREAS - . . ' , 

Thi~ section arialyses th~ 89 1dentifiable fuel conservation program 
and research. areas and establishes th.eir relationship to the 35 FARs 
determined to have a potential negative impact on these program and 
research areas.· - · · 

3.2.1 ·Fuel Conservation Program And Research Areas Identification 

Shown in Table 3.9 is a list of the 89 fuel conservation program 
and research. areas with an assigned status level. The status level 
-co-l-umn- i-s .sub_divided into six other columns identified as Implemented, 
Under Development, InactiVe, -unknown-s Other and _P_urvi ew. Also provided 
in the tab 1 e is a 1 egend of descriptors. The symbol i.e. aes-cri·ptors-defi.ne 
an action or degree of action for the first five columns. The numberic 
descriptors define the source of responsibility for action in the purview 
columms. 
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Table 3.9 

!~!PLIED 

PARTIALLY 

FUEl CONSER~ATION PnOGR/\M AND RESEARCH 
AREAS I.JITH STATUS LEVEL 

I 
.... 
;... 

!!:!" 
I FAA ~ 

2 - AI!! TRAFFIC CONBOL .':J 

STATUS LI'Vf:l. 

X AUTOMAT ION TE•:HN IQUES UNDER DEVELOPMENT 

NOT A P~ESEMT CONSIDERATION 

~ ~ 
3 AIRLINE 1-. l'J f:: :-
4 AIRPORT MAMAGE~IENT G "' i:: §" 

~ ~ (J 2.· 
5 ADVANCED TECHNOWGY (NA~A l __, <:> ;! ~ 

,-----~--------------------------------~------------~~~~~~~~~~~~~~-------7/.~ -~ ~ 
·>: 
.~ 

PROGRAM A:>ID RESEARCH Af..EAS 

1. FUEL ,\OVISORY DEPARTURE (FAD)/GATE IIOLDING 

2. IMPRO'/E AND INCREASE UT!LlZP.TION OF QUOTA/FLOW 

3. PROFI~E DESCENT PROCEDURES 

4. HiGH ALTITUDE A.~D OPTIMUM SPEED IIOLD!NG PROCEDURE-S 

5. INCREASE USAGE OF ENROUTE LINEAR HOLDING 

• 6. INTERI~ITTENT USE OF HIGH DE~'SITY PROCEDURES 

7. ASSIGWING OPT:MIJM CRUISE ALTITUDES WilEN POSSIBLE 

l 8. INCREASED UTIL!lATION OF DIF.S::T AREA NAVIGATION (RNAV) ROUTES 

9. REVISED STANDARJ INSTRUI~ENT DEPARTURES (SIDs) AND STANDARD TERMINAL AREA ROUTES (STARs) 

10. REDUCD/G VERTICAL SEPARATIO~ REQUIREMENTS ABOVE FLIGHT LEVEL 190 

11. REMOVING 250 KNOT SPEED LIMIT BELOW 10,000 FEET IN TERMINAL CONTROL AREAS (TCAs) 

!2. PASSENGER NEiGHT ADJUSniENT FJR FUEL RESERVE CALCULATIONS 

.. 3. REVISI~G CURRENT OVER \VEIGHT LANDING LOIITATIONS 

:.4. RELAXED NOISE ABATEMENT P~.OCEJURES 

~5. INCREASED APPLICATION OF KEEP'-EM-HIGH PROCEDURES 

!6. CURFEW RELAXATION 

.7. REDUCE SEPARATION FOR IIISTRUt.EIIT FLIGI!T RULsS (IFR) PARALLEL RUNWAYS WITHIN 431111 FEET. 

.. 8. WAKE VORTEX CLASS SEQUENCII\G 

~9. WAKE I':JRTEX AVOIDANCE SYSTEMS. (WVAS) 

!0. USE OF SHORT TEMPORARY RUN\\'AY5 OUR I NG AIRPORT CONSTRUCTION/MAINTENANCE 

!1. PROVIDE ADDITIONAL SNOW/ICE R.::MQVAL EQUIPMENT 

!2. CONSTR'JCT SHORT GENERAL AVIATION RUNWAYS AT LARGE f!~UB AIRPORTS 

!3. AIR TRAFFIC CON':'ROLLER TRAINI"~G AND AWARENESS OF FUEL CONSERVI\TION PROCEDURES 

!4. REDUCE RESER\'ED AIRSPACE 

:5. INCREA-SE THE) NUMBER OF INSTRU~ENT LANDING SYSTEM ~ILS) INSTALLATIONS 

' ;·6. INCREASED USE OF FLIGHT SIMULUORS 

;7. CAPACITY RESTRAINT _ 

;s. RESEATING EXISTING AIRCRAFT 

;9. REDUCE FUEL TANKER lNG 

·~o. ·OPTIMUP~ CRUISE SPEED 

~1. DISCRETE ADDRESS BEACON SYSTEII/AIRPORT TRAFFIC ADVISORY AND RESOLUTION SERVICE (DABS/J.TARS) 

~2'. UPGRACED THIRD GENERATION AIR TRAFFIC CONTROL (UG3RD ATC) 

~3. z.IICROWAVE LANDING SYSTEM (MLS) 

~4. DELAYED-FLAP, HIGH SPEED APPROACH 

~5. INTERNATIONAL AIR TRANSFORTAf :ON ASSOCIA!JON HI Gil SPEED APPRO).CH 

~6. REDUCED FLAP APPROACH 

~7. REDUCED FUEL RESERVES 

38. OPTIMIZED TAKEOFF AND CLIMB PtOCEDURES 

l9. TWO-SEGMENT APPROACHES 

40. REDUCE AIRPORT LIGIITING 

~1. EFFICIENCY ON A COMMERCIAL All CA~RIE~ PROGRAM 

12. EXPANDED TERMINAL CONTROL AREA (TCA) 

13. LOCAL FLOW TRAFFIC MANAGEM:SNT (LFTM) 

H. ;IMULHNEOUS LANDINGS ON INTEF.SE.CTING RUNWAYS 

45. 3H1ULHNEOUS A:l.RIVALS/DEPARTUF.ES' ON INTERSECTING RUNiVAYS 

~5 .. URPORT SURFACE TRA~FIC CONTilCL, AIRPORT SURFACE DETECTION EQLIIPMENT-3 (ASDE-3) 

~' .• \IRPORT FOG DISPERSAL SYSTEM 

4~. iMPROVE AIRPORT PAVEMENT 

4'l. OPTIMUM DESCENT PROCEDURES 

5•J. JOINT-USE OF RESTRICTED AREAS 

5~. "DVANCEO AIRCRAFT TECHNOLOGY 

5=. ON- BOARD PERFORMANCE COMPUTERS 

5;, · -IGHTER- THAI\ - AIR (LTP.) VEHiCLES 

5•. NINIMEE CIRCUITOUS ROUTINGS 

5S. OPTIMIZE RUNWA)'/TAXIWAY USAGE 

5~. ~INIMIZE FUEL DU!4PING 

57. \'ISUAL CONFIRMAT.ION SYSTEM (VI:ON) 

5!,. COLOR RUNWAY APPROACH LIGHTS 

~S. \ORTEX. ALLEVIATION TECHNOLOGY 

f.C. flUTOMAT8il TER!•II:>IAL SERVICE (AT5) 

EJ. 'I!ER:·IINAG I?'lFOI\.V.ATION PROCESS IN> CENTER (TIPS) 

62. PUTOMATED ENROUTE ATC (AERA) 

E'·· COCKPIT DISPLAY OF TRAFFIC INBRMATION (CDTI) 

~- AVIATICN AUTO¥.ATED WEATHER OBSoRVATION SYSTEM (AV-AWOS) 

65. A'UTOMATED LOW COST WEATHER OBS:oRVATION SYSTEM (ALWOS) 

66. CRUISE SPEED CONTROL (MONITORBG WITHIN ±. 01 MACH) 

6i. CRUISE TiBUST SETTING (M0NITOReKG MACH ENGINE PRESSU:I.E RATIO IHSi-IATCH) 

69:. R!:mJCI:!l ENGINE BLEEO (AIR COND·:rratHNG, P:tESSURIZATION, ANTI-SURGE) 

69. FREQUE;-rr TRii~ COKTROL ADJUSfHE:lT 

70. REDUCE NON-~EVENUE FLYING 

71. REDUCE AIRCRAFT OPERATING E~PT- WEIGHT (SERVICE ITEMS, PORTABLE WATER, ETC.) 

72. C"II.REFUL MONITORING OF FUEL U$3~ BY SPECIFIC AIRCRAFT ENGINES AND CREWS 

73-. REPLACEr-lENT/RETROFITTING OF OLIIER AIRCRAFT 

7~. INCREASE PILOT TRAINING AND PROFICIENCY IN FUEL EFFJCIENT PROCEDURES 

7S. REMOVING OR REDUCING AIRCRAFT EXTERIOR PAINT 

7f>. ELIMINATE UNNECESSARY AUXILI.U':" POWER UNIT (APU) 

77-. T!\XI ON FEWER ENGINES 

73. LJAD TO AFT CENTER OF GRAVITY 

79-.. IotPROVE TAXI EQUTPMENT/FACIL!T:ES (TOWING AIRCRAFT) 

80. U5E OF Jo!OBILE LOUNGES 

81- CJMPUTER FLIGHT PLANNING 

BZ- I.~-FLIG:iT RECLE.~RANCE 

83. o:~E STOP VS NON-STOP 

84. I :oiCREASEO NUMBER OF ALTERNATE .e. I RPORTS 

85. AERODYNAMIC CLEANLINESS 

86. INSTRUMENT CALIBRATION 

87. ENGINE THRUST SPECIFIC FUEL CO~SUMPTION (T5FC) RECOVERY 

88. EwGINE IDLE FUEL FLOW 

89. MORE FREQUENT MAINTENANCE AND CLEANING 

I 

I 

I 

I 

I 
I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 
I 

"I 

I 

I 

I 

I 

I 

I 
I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

·I 
I 

I 

I 

I 

I 

I 

I 

X I 

X I 

* 1 '~. ~ 
• 2 

• 1 '~ 

2 

2,5 

* 1 f 2 '·' 
• I 

I , 5 

I , ~ 

1 '~ 
I 

t I'~ . 

t I '~ 
1 

X I , 5 

X I, 5 

I 1 .~ 

I '~ 

I I'~ 

* I , 2 
t I,~ 

* I '~ 
1. 3 

* 1 '~ 

* 3 
• 1 

I 

I 

1 

1. 3 

1. 3 

1. 3 

I 1 

t 1 

t 2. 3 
• 4 

3 

1 

• 1 

• 1 

• 1 

1 

1 

1 

1 

1 

1.5 
• 3 

1 
• 2 

1. 2 
• 1 

1 
1,4 

5 

1 

1 

1 

1,5 

1 

1 

• 3 

3 

3 

3 
• 3 

3 

3 

3 

3 

• 3 

3 

3 
• 3 

t 4 

t 4 

X 2 ,.3 
• 2 

t 3 

* 1 'l 
3 

3 

3,5 
• 3 

3 



As seen in the first·column,_ 49 program and ~esearch areas have 
been implemented. Of these 49 areas,·only 19 have been implemented 
to the fullest extent practical, 27 are only partially implemented, 
two have additional plans for automation, and one is no longer being 
considered a fuel conservation option. · 

, 

Shown in the second column of Table 3.9, there are 24 areas under 
development. Of the remaining program and research areas, seven are 
inactive, four are undetermined and eight (including one area already 
implemented) are no longer being considered as fuel conservation options. 

The purview column of Table· 3.9, defines the .source of responsibility 
or action for each of the 89 fuel conservation program and research.areas. 
This column identifies five major sources:· the FAA, Air Traffic Control, 
Airlines, Airport Management, and Advanced Techology of NASA. Much of 
this information was collected from the FAA and ATA during the· data · 
collection task of this study .. ·Tal:lle ·J,9 shows that 28 program and 
research areas are solely under the purview of the FAA, 10 solely for 
the Air Traffic Control, 22 solely for the Airlines, 3 solely for Airport 
Management and 1 solely for Advanced Technology under NASA. However, in 
many cases, the-responsibility sour.ces identified in the purview column 

. are jointly shared, often including the FAA. Examining the table reveals 
that 29 program and research areas are jointly shared, of which 26 involve 
the FAA. An example -is the area of Profile Descent Procedures, number 
three. ·In this case~ the FAA is responsible for developing profile 
descent routes for appropriate -airports and for training air traffic 

·controllers on the use of these procedures; the Air Traffic Control 
system is responsible for the consistent a~d efficient use of these 
procedures; and the airlines are responsible for providing the necessary 
equipment in their aircraft and the training of their pilots in equipment 
use and route procedures, who in turn, are responsible for requesting 
these approach procedures. 

3.2.2 The FAA and.ATA Data Response Summary · 

This section provides a brief discussion and summary of the 
data collected from the FAA and ATA, presented in Appendices 
A and B, respectively. This data was requE!sted_ from the FAA and 
ATA in order to gain current (1979) qualitative and quantitative 
data on the FAA's proposed energy conservation program areas for 
the National Airspace System [3], previously shown in Table 2.3. 
Although the information collected was useful and pertinent, neither 
response provided a comprehensive system-wide assessment of the 
current (1979) full conservation program impact. 

Table 3.10 provides a summary of the FAA and ATA information 
gath.et·ed for each of the FAA • s proposed co_nservati on program areas, 

·as well .as any additional areas in~luded in the response~ .. Under· 
both of the response columns the f1rst three subcolumns 1nd1cate 
th~ status level of the program areas, and the remaining two sub­
columns indicate the sourc·e of responsibility for action (FAA or other). 
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Where information is available from both the FAA and ATA, there is no 
apparent disagreement. However, the detailed discussions provided in 
Appendices A and B show disagreement as to the degree of progress being 
made toward full system-wide implementation for program are.as such as 
Fuel Advisory Departure, Wake Vortex Avoidance Systems, Area Navigation, 
Airport Surface Traffic Control, Climb Procedures in TCAs, Optimum 
Descent, and Optimum Altitude. Note that the FAA responded to all 31 
of the program areas in some manner, and the ATA responded to 24 for 
which it had pertinent information. The AT~, in addition to.the information 
in Table 3.10, provided other useful information regarding potential FAA 
and airline actions toward fuel efficiency in the Air Traffic Control system, 
shown in Appendix B. A summary listing of the potentjal FAA/airline actions 
are shown in Table 3.11, many of which are also included in Table 3.10. 

Table3.10 SUMMARY OF THE FAA AND ATA VIEWPOINTS OF THE 
FAA's PROPOSED ENERGY CONSERVATION PROGRAM AREAS . . 

FAA PROPOSED ENERGY 
CONSERVATION PROGRAM AREAS 

AND OTHER PROGRAM AREAS 

I. FAA AIR TRAFFIC CONTROL PROGRAM AREA 

Fuel Advisory Departure 
f"low Control Automation 
Wake Vortex Avoidance System 
!\rea Navigation 
Expanded Terminal Control Area 
Local Flow Traffic Management 
Standard Instrument Departure/ 
Standard Terminal Arrival Routes 

Discrete Address Beacon System/ 
Airport Traffic Advisory and 
Resolution Service 

Microwave L~ndinq Svstem 
Gate Hold Proc~dures 
Simultaneous Landings on 

Intersecting Runways 
Simultaneous Arrival and 
Departures on Intersecting 
Runways 

I II. AIRPORTS PROGRAM AREAS 

Aircart Surf~r.E' Tr~ffir rontrrJl 
Fog Dispersal System 
Snow-Ice Removal Equipment 
Airport Pavements 

III. AIRCRAFT OPERATORS PROGRAM AREAS 

Capacity Restraint 
Reseating Existing Aircraft 
Simulators 
Reduce Fuel Tankering 
Taxi on Fewer Engines 
Climb Procedures in Termi na 1 
Control Areas 

Optimum De~ccnt 
Optimum Cruise Speed 
Optimum Altitude 

IV. AIRCRAFT TECHQLOGY PROGRAM AREAS 

New Near Term Aircraft 
Wing lets 
Act1ve Controls 
On-Board Performance Computers 
Lighter-Than-Air Cargo Vehicles 
Large Air Cargo Transports 

TOTAL (31 Program Areas) 

NOTE: The FAA responded to 31 program areas. 
The ATA responded to 24 program areas. 

3-16 

FAA RESPONSE ~- ATA RESPONSE 
' 

I X 
I X • 
I X 

I X 
I X 

I X 
I X 

X 

X I 
I 

I I 
l 

l 
I 
I 

I 
I 
I 

X 

X 

X 

X 

X 
X 
X 
X 

~~ ,, 
X ~ 
X X 
X 

• X fl 
IX 
X "\' :t ,, ,. 

a:: ..... 
~ ~ 
z: z: 
:::> 

I 
I 

I 

l 
X 
X 
X 
X 

X 

·I X 
I X 
I X 

I 

I 

~, 

I 

X 

X 
A 
X 
X 

l 
X 

X 

X 
X 

X 
X 

X 

X 
X 
X 
X 
X 
X 

11 j1 3 21 1 o ~ 7 6 jz 14 14 



Table 3.11 POTENTIAL FAA/AIRLINE .ACTIONS TO MAXIMIZE FUEL 
CONSERVATION IN THE AIR TRAFFIC CONTROL SYSTEM 

1. Reemphasize to air traffic controllers the importance of fuel 
conservation. 

2. Make maximum effort to clear flights at the altitudes requested. 
3. Make maximum use of established fuel conservation descent procedures. 
4. Assure use of existing gatehold procedures. 
5. Minimize circuitous routings. 
6. Apply high-density traffic procedures only when needed. 
7. Minimize adverse effect of airspace reservations. 
8. Better information on expected arrival. delays. 
9. Implement optimized runway/taxiway usage based on analytical and 

simulation results. 
10. Implementation of additional facilities and improvement of availability 

of aids and services. 
11. Implementation of the wake vortex detection system. 
12. Local flow control procedure~. 

13. Improvement of Airport Surface Detection Equipment. 
14. Expedite FAA action on the airlines request for 1,000 foot vertical 

separation above flight level 290: 
15. Improvements in handling receipt and i ssuapce of Internati-onal 

Civil Aviation Organization (ICAO) teletype filed flight plans. 
16. Revised routings and ATC flight plans. 
17. Direct routes should be allowed to be planned and filed before 

departures. 
18. ·Descent speeds are too hiqh. 
19. Eliminate 250 speed restriction to 1000 feet on climb-out. 
20. Minimum fuel descent. 
21. Careful spacing on approach so as to avoid go-arounds. 
22. Reduce the required separation between parallel runways for independent 

approaches. 
23. More use of simulators in lieu of training flight. 
24. Minimize fuel dumping. 
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In summary of Table 3.10, of the 31 program areas that the FAA responded 
to, .11 are implemented, seven are under development, three are inactive 
and the remaining 10 had no status information. Twenty-one of the 31 
program areas are under FAA purview and ·10 are under other purview (i.e., 
airline, NASA). As for-tne· ATA, 24 program areas were responded to, 
seven of which are implemented, six are under development, two are 
inactive and nine had no status level. Fourteen of the 24 program areas 
are identified as being under the FAA purview and 14 under other purview 
(four program areas are identified as having joint purview). 

3.2.3 Identification of Negative Impact FARs 

As an aid in followi.ng the subsequent discussion, Figure 3.2 
illustrates a sequential diagram accounting for the FARs and the 
program and research areas eliminated and remaining. 

Through a correlation of thP. ~5 pntP.ntial ne~ative impact FARs 
with the 89 fuel conservation pr.ogram and research areas; a list of 
program areas impacted by the 35 FARs was derived. This list is 
pr&i&nt&d in Table 3.12, and 5tructured to show the program·ciihl 
research areas that each of the 35 FARs impac·t. The program areas 
are referenced by number to Table 3.9 · A total of 42 program and 
research .. areas are impacted by the 35 potential negative impact FARs. 
The remaining "47 program and research areas were elimi-nated form further 
review. Two points are readily seen in Table 3.12. One- is that most of 
the· FARs ·impact more· than one program and research area, and secondly, 
many of the FARs impact some of ·the same ·program and research areas.. This 
second point is illustrated by the· 18 FARs which impact the program 
area of 11 1ncreased Utilization of Direct Area Navigation Routes .. 
(number eight). · · · . . 

Further analysis of the information provided in Table 3.12, 
reveals that each of the 35 FARs does not have the same degree of 
impact on the associated program areas(s). FARs with a low degree of 
impact on its respective program areas(s) were those FARs that did 
not offer a significant fuel savings benefit if revised or removed. 
Example~ arc F/\R Parts 95.13, 9G.l!J and 95.17. Edl:h uf these · 
FARs, if revised or removed to accommodate increased utilization of 
direct area navigation routes, .would not presently provide a signifi-
cant fuel savings. This is primarily due to the fact that these FARs 
designate U.S. and Alaskan mountainous areas for Instrument Flight Rules 
altitudes, which at the present time do not'affect a significant number 
of traffic. Through-this type of analysis. 12 FARs and 32 program and 
research areas were eliminated from further review, as shown by the boxes 
in Table 3.12. Additionally, it was determined that many of the research 
areas, 1f implemented, would require only a routine FAR change. An 
example is the research area of Microwave Land1ng Systems (numbe}' 33). rr 
implemented, such FAR Parts as 121.95, would simply be revised to allow 
smaller route spacing in order to achieve the full fuel savings . 
benefits of Microwave Landing Systems. As a result, those research 
areas requiring only minor FAR changes if implemented, were excluded 
from rul'Lher r·ev·iew. Through th1s analysis, 23 FAHs were determined 
to have a significant negative impact on ·10 program and research areas. 
The list of negative impact FARs and the program and research areas they 
impact are shown in Table 3:13 and discussed in Section 3.3. 
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Three Elimination 
a 116 Fuel Consumption 

Criteria · . Impact FARs In. a 

Seven Operational ... 
Categories 

, r 

Correlatiori Of The 35 Potential 
89 Fuel Conservation a Negative Impact -Program And Research FARs Identified 

Areas 

- ' 
-

Evaluation Of The 35· Potential 
Remaining 42 .~ Negative Impact 

Program And Research FARs Impacting 
- -· Areas· 42 Program And 

Research Areas . 

' 
, r 

23 Negative Impact FARs 
Impacting 

10 Program And Research Areas 

. . 

Figure 3.2 SEQUENTIAL FLOW DIAGRAM ACCOUNTING 
FOR THE FARs AND THE PROGRAM AND 
RESEARCH AREAS, ELIMINATED AND 
REMAINING 
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Table3.12 FUEL CONSERVATION PROGRAM AND RESEARCH AREAS 
IMPACTED BY THE POTENTIALLY NEGATIVE FUEL IMPACT FARs 

FARs by Opera tiona 1 Program and Research Area Impacted 
Category (Reference by Number, Table 5.9) 

ENVIRONMENTAL CONTROL 

36 Appendix C 14 
91.87 ~14~16 134 1 35 1 36,38,43,49,~ 

AIRCRAFT FUEL SUPPLY 

91.23 37~· 
91.207. 37 

121.198 13,~ 
121.639 37 ~ 84 
121.641 37 ~4 
121.643 37 ~4 
121.645 37 ~4 
135.97 37 ~ 

AIRCRAFT SPEED AND FLIGHT 
ALTITUDE 

91.70 w~38J42.43.49l. 
91. 116 33 
95.13 . 8 . 
95.15 8 
95.17 

~ 95.8001 
-·-·-

AIRSPACE AND ATC 

~ ~ 8, 
2 

71.151 
71.19 3,11 34 35 36 38 42.54] 

~ fn i2 134 135 136 142 142J 38 

~ ~-7 
3 

93 .. 123 ,~1.17 .18,19,21,22,31.~2.33,34.~5.36 ~I 
~A, ?,41,44,4~.4~.47,4R,49,,,,~1.62,63 8~ 

121.93 ~.9 
121.95 8 9,33 
121.103 8 . ., 
121.113 8 9 
121.115 8 9,33 . 
121.121 8 

fi[illJ rr .2.8.62 
7 2 8 62 

-•·-• .-·. o•or -· CKI:W MEMBER QUAL·IFICATION 
121.442 26 . 

/NOTE/ The boxed FARs and Program and Research Areas 
repr·esent those wh1 ch· were excluded form further 
review due to their low level i~pact if either 
the FAR was revised or the program area i~plenented. 
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Table 3.13 NEGATIVE IMPACT FARs 

FARs BY AREAS BY 
OPERATIONAL. CATEGORY PROGRAM AND RESEARCH AREAS IMPACTED NUMBER . . 

110 Totall 

ENVIRONMENTAL CONTROL 

36 Appendb C Relaxed Noise Abatement Procedures 1 
91.87 Relaxed Noise Abatement Procedures 1 

AIRCRAFT FUEL SUPPLY 

91.23 Red~ce fuel Reserves 2 
91.207 .. Reduce Fuel Reserves 2 

121.198 Revising Current Overweight Landing 3 
121.198 Minimize Fuel Dumping Limitations 4 
121.639 Reduce Fuel Reserves 2 
121.641 Reduce Fuel Reserves ·2 
121.643 Reduce Fuel Reserves 2 
121.645 Reduce Fuel Reserves 2 
135.97 Reduce Fuel Reserves 2 

AIRCRAFT SPEED AND FLIGHT ALTITUDE 

91.70 Profile Descent Procedures 5 
91.70 Removing 250 knot Speed Limit Below 

'10,000 feet 1n Terminal Control Areas 6 
91.70 Optimized Takeoff and Climb Procedures 7 
95.8001 Increase Utilization of Direct Area 

Navigation Routes 8 

AIRSPACE'AND ATC 

71.121 Increase Utilization of Direct Area 
Navigation Routes 8 

91.90 Removing 250 knot Speed Limit_Below 
10,000 feet in Terminal Control Areas 6 

91.90 Optimize Takeoff and Climb Procedures 7 
91.123 Increased Utilization of Direct Area 

Navigation Routes 8 
93.123 Intermittent Use of High Density 

Procedures 9 
121.93 Increased Utilization of Direct Area 

Navigation Routes 8 
121.95 Incr·eased Utili z:ation of Direct Area 

Navigation Routes 8 
121.103 Increased Utilization of Direct Area 

Navigation Routes 8 
121.113 Increased Utilization of Direct Area 

Navigation Routes 8 
121.115 Increased Utilization of Direct Area 

Navigation Routes 8 
121.121 Increased Utilization of Direct Area 

Navigation Routes · · 8 

CREW MEMBER QUALIFICATIONS 

121.442 Increased Use of Flight Simulators 10 
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3.3 FAR IMPACT PROGR~M DESCRIPTIONS A~D STATUS 

This section provides descriptions of the 10 program and research 
areas which are negatively impacted by 23 FARs. The assessment of 
benefits through revision of appropriate FARs represents the most current 
data available. In -gathering data for this report, it was discovered 
that very little data is available for fuel conservation program and 
research areas which have been implemented or demonstrated within the __ _ 
past three years. 

This is due to the fact that-·no comprehensive quantitative assessment 
has been made to determine actual {not estimated or potential) fuel saved 
to date on a·system~ide basis for each fuel conservation program and 
research area. This is·because the FAA's fuel conservation effort is 
comprised of a very large number or related or overlapping program and 
research areas ·which have not yet been fully implemented. Further 
complicating the fuel conservation assessment effort is the fact that 
fuel savings ·realized by individual airlines is dependent upon fleet 
mix, route structure and load factor considerations. Traditionally, 
data of this type is obtained from individual airlines for their particular 
routes and airports. Data of this nature is usually collected centrally 
by the ATA from the airlines on a voluntary basis. For these reasons, 
it was not possible to combine this data for each user into a comprehensive 
system-wide assessment at this time. 

Both the FAA and the ATA were asked to provide recent quantitative 
data relative to the FAA's proposed energy conservation program areas 
under review. Their responses are reproduced in Appendices A and s~ 
Using this· recent FAA and ATA data in conjunction with the literature 
survey, Table 3.14 was compiled. It should be noted that all of the· 
fuel savings data presented in Table 3.14 is based on projecteq or 
potential "estimates" by DOE, FAA or NASA, as indicated. ThP. OOF. 
estimates are from reference 2. The FAA estimates are basP.rl on potential 
benefits projected for the years 1977 through 1990 in reference 3. The 
NASA estimates are from reference 13. / 

As see.ll-in Table 3.14, the estimated fuel benefits for each program 
area are specified for three agencies: the DOE. FAA and NASA. Data 
for each program area by each agP.ncy was not available. It is important 
to note that the "dashes" by program areas represent those which offer 
the largest fuel savings. The asterisks represent those program areas 
where current data is available for validation and verification of the 
1979 estimates; either from specific demonstration activitiei or program 
areas partially implemented. For example, the program area of optimum 
descent in category III is estimated to be offering a total available 
fuel savings of 2.5% to 3.0% by the DOE, and an achievable fuel savings 
of 0.6% for 1979, by the FAA.· In addition to fuel savings, a benefit 
in relaxed noise abatement procedures could be realized because of a 
lowered perceived noise level inherent to this program area. Optimum 
descent procedures have been implemented at Denver and Atlanta, and 
repeatedly de·monstrated at airports such as Chicago/O'Hare, Kansas City, 
Dallas/Ft. Worth, Houston and others. Therefore, the asterisk next to 
this program area, indicates that current {1979) data should be avail­
able in order to properly assess recent fuel savings. 
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Table. 3.14 1978/1979 ASSESSMENT OF ESTIMATED FUEL SAVINGS FOR THE 
PROPOSED FAA ENERGY·CONSERVATION PROGRAM AREAS . 

" 
DOE ESTIMATE [2] FAA ESTIMATE [3] NASA[l 3] 
TOTAL (S) AVAILABLE (S) '79 (S) '90 TOTAL (S) 

I. ATC PROGIW1 AREA AVAILABLE 

* Fuel, Advisory Departure 0.0 1. 70 1.70 -
• Flow Control Automation 1.7 o:33 1.65 -
* Wake Vortex Avoidance Systems - 0.36 1.00 -

-* Area Navigation 3.5 0.80 1.60 -
Discrete Address Beacon System/ - 0.0 0.10 -
Automated Traffic Advisory and 
Resolution Service 

Pndellflgrarfgrf Thirrl r..,n.,r~ti'.'!'! - o.o 0.30 
Air Traffic Control 

Microwave landing System - 0.0 0.20 -

II. AIRPORTS PROGRAM AREA 

Airport Surface Traffic Control - 0.0 0.10 -
Fog Dispersal Systems - 0.02 0.10 -
Snow-Ice Removal Equipment . - 0.13 0.13 -

III. AIRCRAFT OPERATIONS AREA 

* Capacity Restraint - 0.70 ·0.70 -
• Re.seat Existing Aircraft - 0.40 0.40 -
• Simulators =o.o 0.10 0.10 -

Load to Aft Center of Gravity - 0.20 0.20 -
Reduce Fuel Tankering 0.2-0.4 0.30 0.30 -

* Taxi on Fewer Engines 0.4(1.0-3.0) 0.20 0.20 -
•· Climb Procedures in Terminal 0.5 0.16 0.16 -

Control Areas 
-* Optimum Descent 2.5-3.0 0.60 2.40 --· Optimum Cruise Speed 2.0 0.70 0.70 -
• Optimum Altitude Small 0.56 0.65 -

' 
IV. AIRCRAFT TECHNOLOGY PROGRAM AREA 

New Near-Term Aircraft - 0.0 11.40 15.0 
Wing lets - 0.93 2.19 5.0 
Active Controls - o.o 1.20 5.0 -· On-Board Performance Computers 3.0 0.51 2.14 -
Lighter Than Air Cargo Vehicles - 0.10 0.57 -
Large Air Cargo Transports - 0.0 0.30 -

/NOTE/ • Represents program areas 11here current (1979). data is available for further verification 
and validation. . 

- Represent program areas where large .fuel savings are avaf lab le. 
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It is al.So significant to note in Table 3.14·, category IV; that 
NASA's total (%) available estimates are not as conservative as the 
FAA's (%) estimates for 1990. This is due to the fact that NASA's 
estimates go beyond the year.J990. The largest of these estimates is 
for the program area of "New Near- Term Aircraft". This program area 
includes the sum total of fuel benefits available through the fuel 
conservation program areas of advanced turbofan engines, winglets, 
supercritical airfoils, active controls and composite materials, 
amounting to 11.40% by 1990, for the FAA, and 15.0% total for NASA. 

An assessment of fuel savings for the 10 program and research areas 
negatively impacted by the 23 FARs is shown in Table 3 .. 15. The Total (%) 
Available colu.mn represents estimates from DOE and FAA studies, as 
well as those documented in this report (Present Study Estimate column). 
The program areas with "dashes" define areas where larg~ fuel sav.ings . 
are available, such as profile descent procedures. Program areas with 
asterisks define areas where current {1979) data should be available in 
order to determine more accurately the fuel savings benefit achieved 
and the total· amount available. It should be noted that when the Present 
Stu.dy Estimate agrees with the DOE Estimate, the DOE offered a more 
recent updated forecast than the FAA. Where no estimate is presented 
in the table, no estimate has been determined on a fully implemented 
basis ·for that program area, nor was it possible to determine a valid 
estimate· with· the 1 imited data sample available. · 

A discussion of the areas of purview and status, documented or 
potential benefits and operational constraints are included in the 
subsequent descriptions _of the programs negatively impacted by FARs. 

3.3.1 Relaxed Noise Abatement Procedures Description 

To date relaxed noise abatement procedures have not been 
considered as a fuel conservation option. The FAA has recommended 
standardized noise abatement procedures for turbojet.;.powered airplanes 
with a maximum certified takeoff weight over 75,000 pounds [6]. These 
procedures when compared to pre-noise abatement procedures have been 
shown to be fuel conservative and are very similar to the ATA's recommended 
noise abatement takeoff procedures. The ATA's procedures demonstrated 
by American Airlines documented a 0.8% savings of total fuel burned 
for their DC-10 fleet per year, using reduced thrust and flap retraction 
schedules. Through similar procedures, Northwest Airlines saved 0.8% 
of total fuel consumption per year for their DC-10 fleet [2]. 

Noise abatement procedures involving noise a:oa·tement·routings, 
run·way use programs and curfews have been fuel inefficient and deterrent 
to any benefits incurred through takeoff procedures. Noise abatement 
routings, runway use programs and curfews are imposed at the discretion 
of the airport operator subject to FAA approval, except for Washington 
National and Dulles International where they are directly imposed by 
the FAA. It would be expected that curfews should reduce the number 
of flights and increase passenger load factors. Both of these result 
in fuel efficiency benefits. Unfortunately, these benefits are outweighed 
by the undersirable effect curfews have by decreasing airport usage and 
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Table 3.15 Assessment Of Fuel Savings For The Ten Negatively 
Impacted Program And Research Areas By FARs. 

-

PROGRAM AND RESEARCH AREAS DOE ESTIMATE (2] FAA ESTI~ATE (J] 
TOTAL (%) AVAILABLE TOTAL (%) AVAILABLE 

Relaxed Noise Abatement Procedures 0.8 (fqr isolated cases)t -
Reduce Fuel Reserves '0. 2 to 0.4 0.3 

Revise Current Overweight - -
Landing Limitations 

Mi~imize Fuel Dumpin£s - -
Profile Descent Procedures 2.0 to 2.5 2 .. 4 
Removing 250 knot Speed Limit 0.4 -
Below 10,000 feet ir Terminal I 

Control Areas 
Optimized Takeoff ano Climb 0.5 0.16 
Procedures 

Increase Utilization of Direct 3.5 1.60 
Area Navigation Routes 

Intermittent Use of High Density - -
Procedures 

Increase Use of Flight Simulators 0.0 0 10 . 

PRESENT STUDY ESTIMATE 
TOTAL (%) AVAILABLE 

l .0 to 3.0 tt 
0.2 'to 0.4 

--

--
2.0 to 2.5 

0.4 

0.5' 

3.5 . 
--

1.9(1979) 
---------- -----

/NOTE! tBased on individual airline demonstrations. 

ttincludes integrated benefits from quieter more fuel efficient aircraft, pr9bable changes 
in fleet mix and so~e of the benefits derived from areas 5 and 7. 

-Represents program areas where large fuel savings are available. 

*Represents program areas .where current (1979) data is available for further verL'ication 
and validation. 



capacity. Where night curfews exist prohibiting all operations, it 
would not be uncommon ·for a pilot to increase his air_spee~ to a .fuel 
ineffient high cruise Mach in order to arrive on time. When a night 
curfew Hmfts operations to a noise abatement runway, excessive holding 
of arrival aircraft often results, causing a fuel penalty. Current, 
special aircraft noise abatement r6uting procedures at Los Angeles 
International Airport between midnight and 6:30 a.m. result in approx­
imately 60 percent of arrival aircraft holding in the terminal area 
prior to landing to accemmodate th.e.safeexpedition of departing aircraft [2]. 

Potential benefits have been projected for-Los Angeles International 
and Seattle-Tacoma Airport through relaxed noise abatement routing 
procedures. For these two airports, projected annual savings amounts 
to 0. 8% of their tota 1 fue 1 consumed or 7. 6 and 3. 3 mi 11 ion ga 11 ons of 
fuel, respectively [2]. Since no consistent noise abatement- ·procedures, 
runway use programs or curfews have been implemented system-wide~the 
total impact of relaxed noise abatement procedures is difficult ·to 
estimate. Consequently, there is no current estimate of the total 
conservation benefits available through revised abiltement takeoff procedures, 
routings, runw~y use programs and curfews. 

The largest operational constraint is the public's desire for reduced 
noise level at airports.· ·This-constraint has had a deterrent effect on 
airport capacity, particularly when curfews are involved [5]. To 
increase airport capacity to the optimal level, as is the desire of the 
FAA and airport management_, wi 11 a 1 so increase airport noise 1 eve 1 . 
Moving airports further from cities and other airport expansion·solutions 
have been suggested to make increased noise and increased airport capacity 
compatible. However, th.isis difficult to implement in view of rising 
land cost, increased demand for land utilization and environmental 
constraints. Due to the complexity and multifaceted aspect of this 
problem, solution attempts to date have not considered the fuel 
c.on~er·vat'iou aspe(;ts. WHh the advent of' newer, quieter a1rcraft, 
today•s noise leveJs may be maintained while relaxing current noise 
abatement takeoff, routing and curfew procedures to take advantage of 

. th.ese quieter aircraft (and for changing aircraft mix), thereby saving 
additional fuel. It would therefore be advantageous for the FAA and 
airport operators to initiate a coordinated review of the runway use 
program and·review the fuel impact of FAR Part 91.87 as the newer, 
quieter aircraft increase in operation. · 

3.3.2 Reduce Fuel Reserves 

FARs .91.23,. 121.639t 121.641, _121.643, 1-21.645 and 135.97, a11 
pertaining to .required fuel reserves·, .impact the· area· of reduced 
fuel reserves. The FAA has established·guidelines for determining 
fuel load requirements depending orr oper~ttng conditions (air carrier, 
weather.conditions, etc.). FAA fuel reserve requirements fall into 
five catcgori es [1]. 

1) Enroute reserves (international flights only) 
2) Alternate fuel requirements 
3) Reserve requirements at alternate airport 
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4) Extra add-on reserves (non-FAA) 

a) by company requirements 
b) by dispatcher 
c) by pilot-in-command 

· 5) Approach fuel (for destination and alternate if required·) 

Adding on these reserves without a considerable amount of discretion 
leads to hauling thousands of pounds of unnecessary fuel. 

Benefits achievable through reduced fuel reserves are dependent 
on the magnitude of reserve reduction. Accordinq to Alaska Airline~ 
who has ·investigated reduced reserves, .they have documented a 6 to 35 
percent penalty per flight for carrying excess fuel [2] .. Although 
the system-wide fuel savings potential for reducing fuel reserves 
has not been determined, it is believed to be similar to the related 
program area of Reduce Fuel Tankering, offering about 0.2 to 0.4 percent 
fuel savings through 1990. . 

.A study performed by the Airline Pilots Association [2] evidenced an 
attitude of reluctance by aircraft captains toward reducing fuel reserves 
Pilot. reluctance is determined to be the primary constraint toward 
reduced fuel reserves, even with pilot education and compu~er programming 
of flight schedules. In addition~ the FARs associated with fuel reserves 
are not explicit in regulations concerning .. extra add-on fuel reserve .. 
limitations. · 

3.3.3 Revise Current Overweight Landing Limitations 

FAR Part 121.198 orovides for those occurrences or events that 
result from in-flight problems or failures, that would. require an airc.raft 
to land prior to the intended destination or alternate. In such an 
event, unburned fuel may be required to be dumped to comply with FAA 
regulations and manufacturer specified maximum landing weight. This 
FAR allows for certain a·ircraft to exceed their certified zero fuel 
weight by about five percent, thereby increasing allowable landing weight. 

. . 

There are no current published reports documenting fuel savings 
through overweight landing~. However, several airlines have developed 
procedures for checking the landing charts.for the maximuffi allowable 
landing weight and. compliance with FAA regulations. Revising current 
overweight landing limitations allowing aircraft to land heavier could, 
in some instances, mean the difference between one-stop and non-stop 
flights, where one-stop flights offer additional fuel savings. 

3.3.4 Minimize Fuel Dumping 

Fuel dumping results when an aircraft arrives and cannot land at 
its destination because it is overweight with excessive fuel. Other 
th.an having to land immediately after departure, arriving at an airport 
overweight usually results from either carrying excessive fuel reserves 



or from having very favorable winds. It should be noted that fuel 
dumping ts riot done on a routine basis~ However, minimizing fuel· 
dumping is directly related to aircraft overweight landing limitations, 
and thus, impacted by FAR Part 121 .198. · 

Although there are no current published reports documenting fuel 
savings through minimizing dumping, the Air Transport Association 
of America has determined that fn 1972, 10 airlines dumped over 1.4 
million gallons of jet fuel. Recent sampling of some ATA member airlines 
discloses that fuel dumping has been greatly reduced. It is not known 
the extent to which emergency conditions, excessive fuel reserves or 
favorable winds have in causing these aircraft to be overweight for · 
landing. However, much fuel may be saved through revising FAR Part 121.198 
without compromising safety to allow aircraft to land overweight. 

3.3.5 Profile Descent Procedures 

Profile descent procedures as certified by the FAA are designed 
to optimize an aircraftis·descent .froin flight-altitude. A typical 
profile descent consists of a power off descent at 3,000 to 4,000 feet 
per minute to 10,000 feet .. At this point the aircraft is slowed to 
cross a waypoint 30 miles from the runway at 250 knots. From here. 
further speed and altitude reductions are imposed to accommodate radar 
vectoring and glide slope interception. 

Benefits achieved through profile descent procedures have been 
thoroughly demonstrated and doc~mented at Denver, Chicago/O'Hare, 
Dallas/Ft. Worth, Kansas City, and other airports. The National Aviation 
Facilities Experimental Center/FAA simulation performed for the Denver 
Stapleton Airport demonstrated a 13.6 percent reduction in the amount 
of fuel consumed, compared to standard Very High Frequency Omnidirectional 
Range (VOR) route structures and Air Traffic Control (ATC) radar vectors 
fur a 8727. When h1gh speed fuel efficient descents of 250 knots below 
10,000 feet were tested, a fuel saving of 18.2 percent over standard VOR 
andATC procedures was demonstrated [7]. AnothP.r study h;:~c; "hown that 
three dimensional profile descents could improve fuel economy by 11.6 
to 13.1 percent over conventional descent procedures [5]. However, the 
potential fuel savings on a fully implemented system wide basis is 
est1mated to be 2.0 to 2.5 percent through 1990 [2]. · 

lhere are. no. FARs which deal specifica11y with profile descents. 
Howev~r, current ATC procedures (vectoring, holding, etc.) and the lack 
of ·system-wide implementation ·of profile descent procedures cause a 
large negati'Je potential impact on .ah·l"i11~ ruel conservation efforts. 
One regulatory constraint to profile descent procedures is the 250 knot 
speed limit below 10,000 feet, as. designated in FAR Part 9l. 70. This 
is discussed in the following paragraph . 
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3-.3.6 Removing the 250 Kno:t Speed Limit Below 10,000 Feet in 
Terminal Control Areas · · 

Restricting aircraft below 10,000 feet in Terminal Control Areas 
to a maximum speed of 250 knots and in uncontrolled airspace to a 
maximum speed of 200 knots, constrains aircraft from operating at 
optimum speeds during flight phases of approach and departure. The 
largest potential benefit is probably during the departure flight phase. 
Optimum speed departures have been shown to offer fewer conflict and 
often decrease congestion and controller workload. It has been noted 
that high speed approach procedures such as profile descent, in some 
cases,_ result in terminal arrival airspace congestion, requiring additional 
vectoring and holding procedures. However, this congestion a~d vectoring 
may be alleviated with implementation of automated metering and spacing 
ATC software, 40 area navigation or· other advanced ATC techniques. The. 
potential total fuel savings for removing the 250 knot speed limit in 
Terminal Control Areas was determined to be about 0.4% [2]. 

This program·area has been constrained by FAR Parts 91.70 and 
91.90. However, the recent FAA Notice of Proposed Rule Making (NPRM) 
concerning expanded Terminal Control Area proposes eliminating the 
250 knot speed limit and adopting a 300 to 350 knot speed limit for 
certain departing aircraft. This would enhance the fuel efficiency 
of terminal area operations considerably. 

3.3. 7 Optimized Takeoff and. Climb Procedures 

There are fuel benefits attributable to reduced thrust takeoff 
procedures fn increased engine life and Thrust Specific Fuel Consumption 
(TSFC) related benefits. These procedures, however, are inefficient 
for climb. Fuel used for takeoff and climb varies with weight, 
temperature and wind conditions. Fuel differences between typic'al low 
and high speed schedules, depending on aircraft type and takeoff gross 
weight, could result in a 100 to 500 pound fuel savings [1]. Optimal 
does not always mean high speed. For example, the 8727 high speed 
schedule of 340/0.80 (Knots Indicated Air Speed/Mach) is more fuel 
efficient for takeoff weights above 280,000 pounds, and less fuel 
efficient for lesser weights under International Standard Atmosphere 
(ISA) conditions. On the 8727, the low speed schedule of 280/0.70 is 
more fuel efficient than the high speed schedule [2]. 

Fu~l savings available through optimized takeoff and climb 
procedures was estimated to be n.5% [2]. 

· In the case of high speed. efficient climb schedule aircraft, 
FAR Parts 91.70 and 91.90 have contrained aircraft to a maximum of 
250 knots 1n Terrn·inal Control Areas and 200 knots in uncontrolled 
airspace as discussed in paragraph 3.3.6. To date no comprehensjve 
analysis of integrated fuel ~fficient takeoff and climb procedures 
has been documented. 
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3.3.8 Increased Utilization of Direct Area Navigation Routes 

Area navigation routes gen~rally define a straight line or great circle 
path between two airports or points of intersection·. A recent FAA report 
projects the impact of A.rea Navigation on the total aviation conservation 
programs• Revenue Ton Miles per Gallon to be 1.45 percent in 1980 [3]. · 
The potential fuel conservation due to implementing area navigation on 
a system wi~e basis exceeds 10.4 billion gallons of fuel cumulatively 
by the year 2000 [9] or about 3.5 percent by 1984 [2]. 

FAR constraints wh.ich impact Area Navigation include Parts 71.121; 
91.123; 95.8001; 121.93; 121.95; 121.103; 121.113; 121.115 and 121.121; 
all of which pertain to airway route requirements arid route approval. 
The airlines have been reluctant to install Area Navigation equipment 
i.n all aircraft because the FAA has done little to p·romote a system.:.:wide 
Area Navigation implementation pro~ram s1nce 1977. ThP FAA issued the 
RNAV Po11cy !:ltateme,.nt 1n January 1977 (see AppPndix D). This polfcy 
statemen.f -delineated steps to 11 facilitate RNAV use within the existing 
air traffic. control environment .. (.Appendix ··D) •... One of these steps was 
to .. undertake a long-range effo·rt to develop a .master enroute and terminal 
RNAV route design and transition plan ... There is nothing in FAR Part 91.123 
that prohibiti the filing of direct Area Navigation rou~es nor prevents 

. ATC from assigning.such .routes c;l~ily. But neither is there an FAA approved 
RNAV route structure or transition plan to facilitate the utilization 
of direct routes ensuring that the large potential'for fuel conservation 
(10.4 billion gallons of fuel by the year 2000) can be achieved. 

3. 3. 9 Intermittent Use of High Density Procedur~s 

Th.e Air Traffic Control facilities implemented fuel efficient 
procedures before the full impact of fuel shortages wa5 rcul i zed [2]. 
The benefits derived from these r•~les and procedures (FAR 93.123) are 
undeniable. These procedures included optimum holding, priority clearance, 
linear holding, flow control and gate holding. However, the last three 
procedures mentioned could provide further fuel savings through ATC 
automation techniques not presently available at most airports. 

H1gh density procedurP.s are used most frequently ilt high density 
traffic airports with large peak hourly operations, such as Atlanta, 
Chicago/0 1 Hare, John F. Kennedy, Denver and others. These procedures· 
allow controllers to utilize the fuel conservative techniques mentioned 
above in order to descrease excessive vectoring and holding situations 
in high· density terminal areas associated with peak hourly queues, or 
adverse airport conditions. Nevertheless, if high density procedures 
are used continually through non peak-hour periods, the fuel benefit is 
lost due to controllers allowing IFR aircraft to remain enroute longer 
than necessary and restricting VFR aircraft to special routing procedures 
necessary only during peak conditions. The FARs do not adequately · 
specify how to turn· the use of high density procedures on or off. The 
fuel benefits available through more efficient use of high density 
procedures should be determined·. 
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3. 3.10 · Increased Use of Flight Simulators 

A recent survey revealed that more than 70 modern fl.ight simulators 
were owned and operated by 18 -U.S. airlines [11]. American Airlines 
estimates that the U.S. scheduled airlines will save more than 204 mil-
lion_gallons of fuel through the use of flight simulators for training 
requ1rements during 1979 [11]. This will account for about 1.9 percent 
of total fuel consumed during 1979. 

· United Airlines and NASA Ames have just recently completed experiments. 
justifying total landing maneuver transition training through flight 
simulators for both 727 and DC-10 aircraft. FAA approval ·has been 
received ~nd crew members are being trained [12]. 

The airlines hav~ also expressed interest in total pilot training 
.through flight simulators. This will no doubt save millions of gallons 
-of fuel and the impact on FAR Part 121.442 is clear, requiring much 
change. Before further FAR revision is submitted, careful investigation 
and scrutiny of test data and conditions should be performed. 

3.3.11 Summary 
' 

This· current study was a limited four month ·effort- aimed at· 
investigating the FARs solely from a fuel conservation viewpoint. 
Obviously', changes to these broad regulations cannot be done without 
considering safety, environmental and the air transportation industry 
impact .. For this reason, the current results and recommendations are 
formulated to prov.ide a first step in directing and developing more 
efficient and fuel conservative procedures in each area found .to be 
fuel inefficient. The motivation for performing this cursory review 
was the fact that although there is ongoing Research and Development 
(R&D) in many of the important fuel c·onservation areas, this R&D has 
not produced any major system-wide implementation programs in the 
area of fuel conservation since the initial fuel ~mbargo. For example, 
area navigation research was underway since 1971, with only isolated 
routes certified. The advantages of profile descents have been studied 
and demonstrated since 1974 at several terminal areas. From a fuel 
conservation viewpoint, the already elapsed time and lack of system­
wide implementation in these and other areas is undeniably wasteful. 
By reviewing the FARs and identifying areas of inefficiency, an 
alternative means to continued-R&D has·been identified in several 
areas which would provide additional fuel conservation in the air 
transportation industry. 
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. 4.0 RESULTS AND CONCLUSIONS. 

This study has carefully e~amined the impact of the Federal Aviation 
Regulations on fuel conservation in the air transportation system. One 
hundred sixteen FARs were examined of which 35 FARs were categorized into 
five regulatory areas which could be co-rrelated with on-going fuel 
conservation research program areas. Subsequent to this categorization, 
89 research program areas were i denti fi ed and an.aJyzed. for status and 
purview. ·When the 35 FARs were correl~ted with the 89 fuel conservation 
areas, 42 program and research areas were identified as being impacted. 
Once again; ·an ass~~~ment was made uf the FARs needing further research 
and which research and program areas would be affected. This analysis 
provided a list of 10 proposed or ongoing research and program areas 

· which could not be fully implemented without further analysis and 
revision of 23 FARs. These 10 program and r.esearch areas were described 
in detail and recommendations for a future course of action to facilitate 
the maximum savings of fuel were formulated. The~e recommendations are 
summarized in Section 5.0 

The results and conclusion-s described above explicitly satisfy 
objectives 1 and 3 of this study. It was not possible to obtain the 
type of recent empirical data necessary to estimate a range of energy 
savings still available· by reducing Air Traffic Control constraints or 
revising appropriate regulations. There were two reasons for this. 
First, the response provided by the FAA and the Air Transport 
Association of America (Appendices-A and B), although very timely and 
comprehensive, did not contain specific empirical data for the many 
programs currently underway. Second, the extremely short period of 
performance (4 months) of this study did not allow for an independent 
research and data collection effort in the large number of programs. 
It is still felt that current (1979) data exists and could ultimately 
be obtained for many of the programs. However, this would be a much 
larger and more time consuming research effor-t than-originally estimated. 
The energy savings data presented in this report is representative of 
the most recent data available in published reports. 

Presented in Table 4.1 is a list of the 10 program and research 
areas and the fuel savings estimate for each. This additional savings 
is available through revision of the FARs by which they are impacted. 
These estimates were determined based on the information provided in 
Table 3.14 and through further analysis of the 10 program and research 
areas. From this table it is appar~nt that the program area offering 
the largest fuel savings is that of Increased Utilization of Direct 
Area Navigation Routes, followed by Profile Descent Procedures, Relaxed 
Noise Abatement Procedures and Increased Use of FlighLSimulators. It 
is also important to note that the asterisks in Table 4.1 represent 
program and research areas which might.yield a fuel savings based on. 
previous studies, but the magri·-itude has not ~teL been determined. The 
estimates shown in the present study column of Table 4.1 are from 
references 2 and 3. 

It is not possible to combine the potential savings numbers shown 
in Table 4.1 in a linear fashion due to the interdependency of many of 
these programs. In particular, certain options such as Optimized Takeoff ~ 
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and Climb Procedures (no. 7 in Table 4.1) are not achievable without 
also removing the 250 Knot Speed Limit below 10,000 feet (no. 6) and 
Relaxing Noise Abatement Procedures (no. 1). Due to these specific· 
relati~nships and the interdependency of several of the other elements 
in Table 4. 1, the total fuel savings attainable from the program and 
research areas of Table 4.1 was estimated to be 7 to 10 percent. 

• 

Table 4.1 PRESENT STUDY ESTIMATE OF FUEL SAVINGS FOR THE TEN 
PROGRAM AND RESEARCH AREAS NEGATIVELY IMPACTED BY FARs 

1. 

2. 

. 
.L 

4. 

5. 

6. 

I. 

8. 

9. 

10. 

PROGRAM AND RESEARCH AREAS PRESENT STUDY ESTIMATE ·NEGATIVE IMPACT 
TOTAL {%.) AVAILABLE FARs 

-~-·-
... ............ . ~···· ·- ·········~-

Relaxed Noise Abatement Procedures 1.0 to 3.0 36 Appendix C, 
91 .87 

' 
Reduce Fuel Reserves 0.2 to 0.4 91.23, 91.207, 

121.639, 121.641' 
121.643, 121.645, 
135.99 

' 
Revise Current Overweight * 121.198 
Landing Limitations . 

Minimize Fuel Dumpings * 121.198 

Profile Descent Procedures 2.0 to 2.5 91.70 

Removing 250 knot Speed Limit 0.4 91.70' 91.90 
Below 10,000 feet in Terminal 
Control Areas 

Opt1m1zea Takeoff and Climb .0.5 . 91. 70. 91.90 
Procedures 

Increase Utilization of Direct 3.5 71.121, 91.123, 
Area Navigation Routes 95.8001. 121.93; 

121.95, 121.1 OJ, 
121.113, 121.115, 
121.121 

Intermittent Use of High npnsity * 93.123 
Procedures 

Increase Use of Flight .Simulators 1. 9 ( 1979) 121.442 

/NOTE/ * These areas might yield a fuel Sd.v·iuys based on previous 
studies but the magnitude has not yet been determined • 
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5.0 RECOMMENDATIONS 

. This section summarizes two generic types of recommended actions. 
First,- a proposed series of broadfjoi nt effort interagency programs 
is suggested in org~ to improve fuel efficiency in the air transportation 
industry.·. These programs are necessary t.o attack fuel inefficiencies· 
on a system-wide basis and. to allow a free interchange of information 
between various regulatory groups. Second, a simple list of specific 
new R&D initiatives is provided. Jrus_list was developed from the 
detailed analysis of the impact of the current regulatory environment 
on the ongoing research and on the aviation user's ability to save 
addition a 1 fu·e 1 . 

General Interagency Conservation Actions 

1. A comprehensive program to removE or relax current regulatory 
constraints to fuel efficient operations should be organized, 
formulated and coordinated with the FAA,.the air carriers, and 
the DOE. The purpose of this program would be to pr~pare a 
ranked list of the fuel impact of the energy inefficient 
regulations ident1fied in this study. Based on the potential 
fuel. savings impact, an outline wou:l'd be prepared discussing 
appropriite courses of action for eliminating or reducing each 
regulation'.s impact an~ __ pr~_viding the necessary time t~ble and 
manpower to achieve the desired goal. Program~-of th1s type are 
already underway within the FAA. What is needed is a renewed 
emphasis based on the national goal of energy conservation and a 
reduced implementation time frame including the proper follow-up 
by responsible individuals in all agencies and industry. 

2. Discussions should be continued and increased and a coordination 
plan developed to insure the necessary free exchange of knowledge 
and motivation for fuel efficient operations between flight crews 
and air traffic control personnel. The air carriers, the Air 
Transport Association of American, the FAA and the DOE should 
examine the necessary priorities and exTs.fing working channels to 
improve the program in this area, since it is the underlying 
foundation upon which further improvements must be based. 

3. A fuel usage/savings monitor program should be developed. This 
program should be structured to assess the annual or semi-annual 
fuel efficiency status of the air transportation industry and to 
maintain current coordination with on-going research as far as 
identifying areas of new. potential savings are concerned. This 
program, ideally, would be a cooperative FAA/DOE effort. In lieu 
of a cooperative effort, the DOE should e~tablish an independent 
monitoring capabi 1 ity in order to maintain current knowle'dge of 
the status of the real world fuel consumption picture. 

Specific Actions. To Improve Energy Conservation 

Th.e specific action items described below were determined to offer 
significant near term fuel savings. The sum of the fuel conservation 
benefits available from these ~ctions, if fully implemented, is estimated 
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to be seven to 10 percent of total fuel consumed through the year 1990. 
It is recommended that the DOE and FAA consider the fuel conservation 
potential of the actions rec6mmended. Performance of these tasks would, 
of course, be determined and delegated by the FAA. However, cooperation 
is necessary from the airlines, air traffic control, the Air Transport 
Association of America, the DOE and the FAA, in order for the fuel savings 
to be experienced in an expeditious manner. 

1. Examine the safety and societal impact of redrafting the fuel inef­
ficient FARs in a manner consistent with current air transportation 
fuel conservation efforts. 

2. Analyze and develop integrated fuel efficient/low noise arrival 
and departure procedures. 

3. ·Develop and implement a program to monitor and document the impact 
of extra add-on fuel rese~ves. 

4. Investigate the impact and feasibility of liberalizing overweight 
landing limitations. 

5. Oevelop and implement a program to monitor aDd quantify the amount 
of fuel dumped attributable to emergencies. extra add-on fuel 
reserves and favorable wind conditions. 

6. Develop technology guidelines and an implementation schedule to 
facilitate the revision of FARs to permit operations with 1000 foot 
vertical separation above flight level 290. 

7. Evaluate improved profile descent procedures which inteqrate 
removal of the 250 knot speed limit and separation of g~neral 
aviation aircraft where possible. 

8. Suppd~t the adoption of the 300-350 knot speeds for those departing 
aircraft and airports where it is feasible and estimate total fuel 
savings impact. 

9. Develop a program to asses~ the amount of fuel consumed through 
vectoring and holding aircraft that are constrained by inefficient 
usc of high density procedures. 

10. Establish the maximum amount of additional fuel savings achievable 
with increased simulator usage for each aircraft type. Provide this 
data to the FAA with reconunendations for implementing more simulator 

'timr where applicable. · 

11. ·Assess the actual savings demonstrated to date due to the partially 
·implemented RNAV direct routing capability. Develop and coordinate 
an approach to RNAV implementation that might lead to a full 
realization of the 10.4 billion gallon cumulat1ve sav1ngs available 
through this option by the year- 2000. 
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APPENDIX A 
FEDERAL AVIATION ADMINISTRATION .LISTING 
OF ENERGY CONSERVATION PROGRAM STATUS 



I. FAA ATC SUBPROGRAN 

FAD - Implemented 

Fuel Advisory Departure (FAD) procedures .are designed primarily as 
a fuel savings effort during extended periods of arrival dela.ys in 
excess of one hour into the O'Hare Airport·. It is a current and 
on-going program that was used on more than 15 separate occasions 

. during the past winter. Some optional changes and enhancements to 
the program areplanned. Additionally, as soon as possible and 
after coordination with i~dustry, the procedures will be expanded 
to include several other delay prone airports within the National 
Airspace System. 

F~ow Control ·Automation - Under Development 

See report II FAA-RD-76-204, Benefit Analysis of the Automated Flow 
Control Function of the Air Traffic Control Systems Command Center, 
June 1977, enclosed • 

. The Central Flow Control software development effort was started in 
April of 1977. The primary purpose of this effort is to convert 
the automated flow control function from a lease time-share computer 
to an FAA owned IBM 9020A computer located in Jacksonville, Florida. 
Additional benefits include an increased accuracy in simulation and 
estimation resulting from the addition of real-time inputs to the 
static Official Airline Guide (OAG)' data base. The improved flow 
control function is undergoing shakedown tests, and is scheduled 
for commissioning in September 1979. 

Wake ·Vortex Advisory_System. - Under Development 

See report fr SS-223-U9-20,.Evaluation of the Costs and Benefits of 
Installing the Vortex Advisory System at Selected U.S. Airports, 
July 1977, by Louis A. Fusates, TSc.· 

See report entitled Cost/Benefits and Implementation of the Wake 
Vortex Avoidance System (WVAS) and Vortex Advisory System (VAS), 
September 1976, enclosed. 

RNAV - Implemented 

See RNAV Policy Statement as published in the Federal Register, 
Volume 42; No. 9- Thursday, January 13, 1977, enclosed. 

See report II FAA-RD-·77-22, Systems Integration:· RNAV and. the 
Upgraded Third Generation System, December 1976, enclosed. 
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See re.port II FAA-RD-76-196, Implementation of Area Navigation in 
the NAS: An Assessment of RNAV Task Force Concepts and Payoffs.­
December 1976. 

For- in.forincition coti:tact: Pa.til ~ich,· .. Am>~no-;. 426-8605. 

Expanded Terminal Control Area (TCA) Program - Under Development 

This option was not a part of the proposed program as outlined in 
the FAA's report; the fuel· impact is not clear at this time. 
Nevertheless, see the enclos~d relevant. pages (1326-1333) of NPRM 
78-19 for a description of this program, Federal Register, Vol. 44, 
No. 3, Thursday, January 4, 1979. 

Local Flow Traffic Manageni~E!. (.LF:~·~ - Impletneqted 

See th~ enclosed description of the program and the draft order 
simplifying procedures which have been circulated t-n FAA facilit.ies 
and the industry for comment. 

Standard Instrument Departure/Standard Terminal Arrival (SID/STAR). -
Implemented 

It is the policy of the FAA's Air Traffic Service to permit pilots 
to climb or descend in the most fuel efficient manner whenever 
operational circumstances permit. To facilitate development of 
optimum departure and arrival procedures wheri unrestricted climb­
outs or descents are not possible, FAA Orders 7100.8 and 7100.9 set 
Iurth specific criteria for the development of SID and STAR pro­
cedures to reduce the need for pilot/controller communication and 
circuitous r.outing in busy terminal areas. The SID ·and STAR programs 
are 1nterrelated with the FAA's Local Flow Traffic Management 
Program and help to structure the flow of air traffic for the 
benefit of all air traffic system users. 

·pABS/ATARS - Under Development 

See report IJ FAA-AVf!-77-3, Policy Analysis of the Upgraded Third 
Generation Air Traffic Control System, enclosed. 

MLS - Under Development 

Report fi·.FAA-EM-Jb-13, Analysis of the Requirements for, and the 
Benefits. and Cost of the National }IT.S, not available for public 
release at this time. 

For ~nformation contact: Paul Rich, ARD-730, 426-8605. 
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Gate Hold Procedures - Implemented 

Gate Hofd procedures for departing aircraft are used whenever 
ground delays are expected to exceed five minutes. The objective 
of this program is to achieve five minutes or less of departure 
delay after engine start and taxiing time. Prcicedurely, prior 
to starting en~ines, pilots contact ground conirol/clearance 
delivery to receive ·an engine start time based on anticipated 
departure delays, thereby minimizing engine run time. 

Simultaneous Landings on Intersecting Runways - Implemented 

FAA Order 7110 •. 65A describes procedures for s.imultaneous landings 
on intersecting runways to reduce arrival delay factors for inbound 
~d.rcraft and save fuel. By segregating arrivals based cin aircraft 
group and runway distance criteria, required aircraft spacing is 
decreased ~inimizing arrival delay. 

Simultaneous Arrival/Departures on Intersecting Runways - Implemented 

Simultaneous arrival/departures on intersecting·runways, outlined 
jn FAA Order 7110.75A, are also based on aircraft group and runway 
distanc.e criteria. Effective use of this procedure at many major 
terminals saves fuel by minimizing delay to departing aircraft which 
would otherwise have to wait for an arrival to land. 

II. AIRPORTS SUBPROGRAM 

ASTC - Under Development ---- . 

The ASDE-3 portion of the Airport Surface Traffic Control program 
will undergo a demonstration at NAFEC from 10/79 thru 2/80. See 
report II FAA-RD-78-12,. A:lT)E-3 Project Plan, January 1978~ enclosed. 

I . 

For information contact: Don Saunders, ARD-122, 426-~34?.. 

Fog Dispersal System - inaccive 

. This option provides only minimal results. thus far and requires a 
very large expenditure by airport operators. To date, airport 
operators are reluctant to pursue this program • 

. Snow-Ice Removal Equipment - Inac.ti.ve 

See report D FAA-RD-75-139~ Heating Systems for Airport Pavement, 
1975 - available from Herman Daulerio, ARD-420, 426-3687·. 

Although the study has shown that this option is cost beneficial 
over a 20-year time period, airport operators are reluctant to make· 
the nece"ssary large investment to implement this program. 
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Airport Pavements 

See. report # FAA-RD-73-205-I, Non-destructive Vibratory Testing of · 
Airport·Pavements,' September 1975. 

See report # FAA-RD-76-83, Non-destructive Evaluation of Civil 
Airport Pavement - Frequency Sweep Method, September 1976. 

See report # FAA-RD-78-58, Recycling of Asphaltic Concrete Air 
Field Pavement - a Laboratory Study, May 1979. 

For information contact: Carl Schulten, ARD-430, 426-9396 •.. 

III. AIRCRAFT OPERATORS SUBPROGRAM 

Capacity Restraint and Reseat Existing Aircraft 

These fall within the purview of airline management. In all 
probability, the Airline ·Deregulation Act of 1978 will result in 
greater efficiency of aircraft utilization and substitution in the 
long run. 

Simulators Implemented 

Current FARs allow simulator training to replace actual training 
flights to a large extent.· The FAA is considering issuing a Notice 
of Proposed Rule Making to permit expanded training, checking and 
certification of flight crew members in advanced training simulators. 
With higher percentages ot training being accomplished in simulators 
instead of the aircraft, in-flight training could be reduced. The 
reduction of training flights·are eztimatcd to achieve significant 
f1.1F:'l savings while providing higher levels of flight safety. An 
information poll of U.S. air carriers has shown that 32,000,000 
gallons of fuel could be saved annually during the near-term if the 
prupm;ed rules are implemented. Total industry savings of over 
65,000,000 gallo?s per year may result as the goal of total simulation 
is achieved. 

Reduce Fuel Tankering and Taxi on Fewer Engines 

These options fall within the purview of the aircraft operators, 
hO\Jever, trade journals indicate that educational programs emphasize 
the fuel covingc inherent in adopting these procedures. 

Climb Procedures in TCAs - Under Development 

NPR}1 78-19 proposes an increase in the climb speed limit within 
TCAs, see enclosed page 1332. 
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Optimum Descent - Implemented 

The fuei-efficient descent is a part of the Local Flow Traffic 
Management Program which is already implemented. ·There are, 
however, constraint~ to using the optimum descent in some areas 
because of the highly complex and congested nature of the terminal 
area. 

Optimum Cruise Speed - Implemented 

It is the policy of the FAA's Air Traffic Service to.permit the 
pilot to select the speed of the aircraft whenever operational 
circumstances permit. This operational philosophy is readily 
apparent in all of the applicable instructions and guidance it 
provides for air traffic control specialists. 

Air traffic control normally uses speed control to space aircraft 
•s an alternative to vectors around traffic, or spacing obtained 
through delays produced by flow control restrictions or the use of 
holding patterns. As a general rule, ATC speed control is used 
sparingly.in the departure environment, rarely in the en route 
environment, and mostly in the arrival environment. 

Optimum Altitude - Implemented 

It is the policy of the FAA's Air Traffic Service to permit de­
parture aircraft to climb restriction-free to the requested en 
route altitude, then, in the arrival phase, to permit a restriction­
free descent for landing. It must be remembered, however, that the 
successful implementation of this operational philosophy is subject 
to the constraints of other air traffic. 

At major hub locatio.ns, such as New ,York or Chicago, traffic 
"bridging" and "tunneling" are the norm and this frequently requires 
"st~p climbs" for departures and "step descents" for arrivals 
d~ring all but the least busy periods. As a general rule, hm11ever, 
the great majority.of flights are assigned the requested en route 
altitude. 

IV. AIRCRAFT TECHNOLOGY SUBPROGRAM 

All of the options in this subprogram are outside the purview of 
the FAA; however, the FAA has an Inter-Agency Agreement with NASA 
to evaluate active controls. 

For information contact: J.B. McC9llough, ARD-530, 426-3290. 
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JU N 1 1 f979 · 

SUBJECT:· Proposed Revision of Order 7110.72, Local Flow Tr~ffic 
Management 

I. BACKG?.O~J'ND. 

The enclosed DRAFT_Order 7110.72A, is a proposed revision to 
Order 7110.72, Local Flow Traffic Management. A rev1s1on to 
this order is necessary-because of the obsolescense of the 
existing order as· it relates to the implementation schedule·. 
of Local Flow procedures~ The temporary moratorium levied_on 
further implementation of these procedures in early 1978 resulted 
in misunderstandings and generated a dampening effect on the 
progra". This proposed order does not contain a timetable as 
before but direct~_air trarrl~ facilities to implement the pro­
cedure for all airports where P.i9h performanr.P turbine-powered 
aircraft operate. In other words, it.is more positive in direction. 
It is also important to understand that the main-thrust of this 

· procedure is that the air traffic control syste~ is developing a 
means which will provi~e pilots the opportunity topoperate-their 
aircraft in a fuel efficient manner. 

The purpose of t~is proposed revision.then, is to provide guidance 
·to air traffic facilities for establishing a procedure to enhance 
safety, conserve aviation fuel, and reduce the impact of aircraft 
noise on local co~~unities. Conservation of·aviation fuel has been 
of concern for some time but ~s now one of the highest in priority. 
This order contains three equally important ingredients to achieve_ 
a substantial reduction in fuel burn from cruise altitude to the 
ground. They are: (l) locally designed procedures permitting an 
uninterrupted descent from the highest possible altitude over the 
shortc~t po~~ible flight pdth to the runway, (2) proper application· 
of the procedures by the contr.oller, and (3) the_ pilot taking · 
advantage of this environment cr~ate~ to save fuel. 

Accomplishment of these goals is not an easy task. Some-of the 
factors ar~t conflicting traffic flows, metering techniques, pilot/ 
c::vntroller education, and negotiations betwe-en facilities. In spite 
of these .. and other. P.roblems, from what ha!'> hPPn h•arned so fa', 
compromise, hard work, and dedication in this program c~n overcome 
most of the obstacles. The re~ultant dividends in aviation fuel 
savings will be signi~icant. 

Whether one believes the energy crunch is real or not, there is 
one tning that you have to believe and that is the rapidly' 
increasing cost of fuel.· The FAA is in the business to foster 
aviation and to provide a service to the users of the National 
Airspace System. The Local Flow Traffic Management program is 
an excellent tool to provide this service as well as conserve 
energy. Controller and pilot education and dedication ate 

A-6 



2 

par~.ount to the success of this effort. · This can only be 
acco~plished through the diligent and sustained support and 
efforts· of the FAA Regional Offices, facility Jr,anagers, and 
user organizations. 

II. PROPOSAL. 

(See enclosed.). 

This order is intended to support national interest as a means to· 
reduce energy consumption. We would appreciate your constructiv~ 
co~~ents by July 13, 1979. If you have any questions, please contact 
Gene A. Barlow, AAT~320.3, telephone 202/426-8532. · 

/) . ~ . 

--y;, r;tA-
taAVID E. HODGE 
Acting Chief, Terminal Operations 

and Procedures Branch, AAT-320 
ATC Operations and Procedures Division 
Air Traffic Service 

Enclosure 
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Enclosure 

ORDER DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

DRAFT 

SUBJ: LOCAL FLOW TRAFFIC Mo\NAGEMENT .... 

7110. 72A 

1. PURPOSE. This Order provides guidance for establishing a procedure 
which enhances safety,. conserves aviation fuel, and reduces the impact of 
aircraft noise on local communities.· 

2. DISTRIBUTION. This Order is distributed to selected offices in 
Washington and f<.egional Headquarters, Area Offices, National Aviation 
Facilities Experimental Center, the Aeronautic::~} Center, all Air Traffic 

f Field Offices and Facilit~es, General .Aviation .and Air Ca:rrier Distr.ict 
Offices, all Regional Flight Inspection and Procedures Staffs, Flight 
Inspection National Field Offices, Flight Inspection :field Offic:t:E>, o:~nn 

interested aviation public. · 

3. CANCELLATION. Order 7!10. 72 dated 11/15/76. Order 7110.73 
dated 2/28/77. 

4. BACKGROUND. Fuel conservation procedures have been employed by 
ATC facilities even before fuel resources became a national issue of 
critical concern. As the fuei situation grew more severP., the- Air Traffic 
Service took a systems approach to dP.vP.loping additional measures to 
further reduce airborne fuel consu.mption. This approach employed 
techniques and experiences acquired in several facili.ties throueh rP.viF>Pn · 
ATC procedures designed to accommodate a more fuel effective operation 
of aircraft during the arrival phase of flight. This concept was subsequently 
named the Local Flow Tra!Hc ManagemP.nt Pro~rarn to emphaoi~c the 
necessity o! managing the traffic flow with full consideration given to all 
related responsibilities. This program, established in late 1976, has proven 
to. be an effective tool for significantly. reducing aircraft ·fuel c;;on~_-umption'. . 
Additional benefits are de.rived in the area of noise relief by minimizine 
low altitude maneuvering of arrival aircraft. This also permits departure 
aircraft to climb to higher altitudes sooner as arrivals are operating at 
higher altitudes at the crossover point. This in turn enhances safety by 
reducing exposure time between controlled aircraft and uncontrolled aircraft 
at the lower altitudes in and around the terminal environment. Distribution 
of arrival delays are more equitable as a result of the metering techniques 
associated with this program. 

Distribution: Initiated By: 
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The success of the Local Flow Traffic Management Program lies in the 
metering of traffic into the terminal environment at a optimum airport 
acceptance rate along with the rnaximwn application of fuel efficient descent 
and approach procedures from cruising altitude/flight level to the approach 
gate. The procedure is designed to absorb any necessary delays at or 
beyond the metering fixes using altitudes at Flight Level 200 and above. 
These delays may be absorbed by vectoring, speed adjustments, or holding:. 

The efficiency of a specific location's procedures and handling of the traffic 
is directly related to the efforts expended by the facility and can be meas­
ured by the elapsed time from the beginning of the optimwn descent to the 
runway. For example, at a sea level airport, an indicator of a good Local 
Flow Traffic Management performance would be an elapsed time of 17 
minutes from F L 240 to the runway with about 8. 5 minutes of that time 
from 10,000 feet to the runway. A further necessary measurement is the 
comparison of airport acceptance before and after·implementation. Tradi­
tionally, it has been determined that, after a brief period of experience 
and the ac~ievement of a high level of proficiency, the acceptance rate is 
unchanged after implementation. 

It should be emphasized that this effort requires a system's approach to 
air traffic rna_nagement; i.e., the total involvement of every facility whose 
airspace is involved. The design and effectiveness of this program · 
should not be limited by such ·constraints as airspace (sector/facility) 
boundaries. If the goals and benefits envisioned in this order are to be 
achieved, a positive attitude and, in som·e instances, a willingness to 
change our thinking regarding olci methods, including interfacility 
cooperation, is essential. 

In summation, the Local Flow Traffic Management Program has proven to·:: 
be one of the most beneficial as it relates to fuel conservation and further 
implementation will result in a meaningful savings of aviation fuel for 
years to ·come. The degree of success attained at ea·ch location is directly 
related to the commitrpent by the responsible air traffic personneL 

5. ACTION. 

a. Air .1·oute traffic control centers and air traffic terminal f~ cilities 
shall develop Local Flow Traffic Management procedures for all airports 
where high-performance turbine-powered aircraft operate. These pro­
cedures shall be developed to provide for maximum use of fuel efficient 
descents from cruising altitude /flight level to the approach ·gate and, as a 
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'tninimum, substantially reduce !lying time at altitudes below 10, 000 feet 
·above airport elevation (AAE). While total implementation systemwide . 
is the goal, it is recognized that one or more particular arrival routes 
at some locations may require a major effort. Facilities are encouraged 
to move ahead and establish procedures for the remaining routes and 
implement in phases as necessary. In other words, our efforts are to 
conserve as much fuel as soon as we can. · 

·b. Development of the control procedure to accommodate fuel 
efficient descents is based on an a.ltitude loss !rom 250 to 350 feet per 

'nautical mile from cruising altitude·/flight level:~ To the extent possible, 
authorize. desc;ent at pilot'& discretion in accordance '?lith 7110.65-233. d. 
The procedure terminates at that p.oint when level flight is nP.r.e~$ary for 
the pilot to st~bilize his final approach. This will normally be accomp­
lbhcd just prior to i:ut~n::~vtion of the glidP. slope i'rorn beneath, reaching 
the approach gate, or to a minimum altitude specified for the initial or 
intermediate approach segment of .a nonprecision instrument approach. 
(See Appendix L ) 

c.· Control procedures from·lO, 000 AAE shall be developed to: 

(1) Provide the shortest practical route !rom the metering fi~ to 
the runway, based on the altitude loss prescribed in 5. b. 

(2) Eliminate holding and excessive vectoring. 

(3) Minimize the assignment o! speeds below 210 knots. 

(4) Avoid ro~tine level !light except a.s required for: 

(a) Speed adjustments. 

(b) Stabilization !or glide slc;>pe or .final approach eour.~:~e 
interception. 

(c) Simultaneous "turn-ons" to parallel approac:'h••· · 

d. Departure control procedures shall be developed -to allow for 
unrestricted ~limbs to the extent possible while ensuring maximum 
compatibility with the fuel efficient descent procedures. 
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e. The following exceptions to the Local Flow T ra!fic Manage;ment 
. Program may be initiated as appropriate: 

(1) The minimwn altitude for profile des.cents specified in 5. a does 
· J.lOt apply to aircraft that file or request to operate below 10, 000 AAE; i.e., 
"short haul" or tower en route flights. However, controlprocedures shall 
be implemented which will provide these aircraft level flight to a point 
where descent can be a!!ected in accordance with ·the altitude loss specified 
in 5. b. Additionally, these aircr~!t shall be included in all metering efforts·· 
to the maximwn extent possible.<, . . 

(2) The provisions of this order are not applicable tl; military air 
. traffic facilities unless. they are notified by their re~pective headquarters . 
. However, letters of agreement with military organizations that provide 

· approach control services to civil aircraft may include a clause to reflect 
the appropriate requirements of paragraph 5 of this order. 

f. Facilities shall establish an analysis and metering program as 
follows: 

(1) Analysis - Prior to implementing metering, each facility shall 
· compile aircraft movement dat~ to .facilitate a comprehensive analysis 

involving the accurate measurement of aircraft flying time from point-to.:. 
point along the arrival route from the center boundary or outer holding fix, 
over the metering fix to the landing runway. These data shall be carefully 
studied to establish optimum times between these po.ints. Of critical 
importance is the determination of the optimum time/distance track from 
the metering fix .to the runway for each approach configuration during 
moderate to heavy traffic conditions. ·considerations must also be given to 
the impact of satellite airport operations with respect to the primary airport .• - · 
This analysis will require a cooperative effort on the part of the cente·rs and · f 
the affected terminal facilities. 

· (2) Metering - Procedures shall be developed tc;> monitor the . 
arrlval flow to determin.e when the volume of aircraft approaches airp9rt 
capacity. Traffic shall then be metered so as not to exceed thiscapacity. 
When delays are imposed, the priority of landing tihall be based on the 
calculated time of arrival {CTA} for each aircraft. CTAs shall be cal­
culated based on the estimated time of arrival at the metering !ix plus the 
estimated flying time to the runway. These times shall then be adjusted to 
resolve simultaneous demands at the airport and to e.stablish the time that 
an arrival aircraft will be required to cross the metering fix. 

A-ll 
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7110. 72A 

(a) Each facility shall, as required, establish operating 
positions which will be responsible for monitoring and metering the !low of 
traffic to and from affected airports. Establishment of these positions 
shall be subject to regional review and approval. 

(b) Procedures shall ensure that the metering position be 
supplied with information on all conditions which affect the terminal 
acceptance rate. This information is not limited to changes in runway, 
airport conditions, or weather but also includes, among other things, 
demands placed on the IFR runways by VFR. tower en route &nd inte1·.nall~· 
generated IFR traffic landing at the impacted· or a "<"tellite airport, 
Metering techniques, therefore, shall ensure that all airc,ra!t operatine 
Within the system received equitable distribution of delays .. 

(c) Delay absorbing techniques .(holding, speed control, and 
vectoring) shall be used to provide intervals between succeeding arrival 
aircraft which will allow for only the most· expedition~ r01.ltes to be flown 
from the metering fix to the runway at optimum system speeds. Holding~ 
should be accomplished at or above FL 200, and whenever possible, prior 
to the metering .fix. In any case, holding shall be above 10,000 feet AAE 
except for aircraft that file for lower altitudes as noted in 5. e(l). 

g. r:.~cUity chiefs_ shall p,..m.•ide appropriate training foi· pt!rsonnel SO·· 

that they fully understand the intent and procedural application. of the Local 
Flow Traffic Management P~ogram. They f';h<~ll also expend every effo1·t 
to inform users of the prog r<~m intent and :lppliee.tion. This effort should 
be directed at a pilo.t education program. · 

h. Suitable notices and charts shall be published depicting areas of 
concentrated high-performance aircraft flow (except in TCAs)for the 
information and use of VFR pilots. (See Appendix 2.) 'This in!or.rna.tion 
shall be disseminated locally with the widest possible publicity. (See 
Appendixes 2 and 3.) 

I 

i. New or revised procedure.s shall be coordinated as fnllows,: 

(1) Flight Inspection Field Offices (FIFOs). Coordination shall ·be 
accomplished with the responsible FIFO to e"nsure that new or revised 
procedures meet flight inspection requirements and are compatible with 

-·"instrwnent approach procedures. 
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(2) ~_vlation user groups and other interested parties. 
shallbe complt.ted sufficiently in advance of implementation (at 
days) to permit adequate time for input and familiarization. 

Coordination 
least 45 

{3) ~ja cent facilities and regions to ensure ope ration~l 
compatibilit'L: ln some cases, it may not be feasible to establish metering 
or holding fixe~ within the arrival center's airspace. Problems that aris.e 
because of a fh c.:ility' s boundaries that impact adjacent facilities and/ or 
regions shall h~ reconciled a~ the regional level. 

{4) T t- rminal and en route· facilities shall establish a monitoring 
and evaluati;;--t>rogram to ensure continuing improvement in Local Flow 
Traffic Managt'lment procedures. 

j. The procedure cont~ined in Order 7ll0. 22B, 11Arrival and Departure 
Handling of High-Performance Aircraft" althou'gh superseded by this o.rder 
shall remain in effect until the provisions of this order are implemented at 
that terminal. · 

. k. Region, shall submit a report to AAT-300 semiannually listing 
alphabetically All airports at which the procedures in this order have bee~, 
implemented along withan assessment of their effectiveness and any 
recommended changes t'o the national directive. These reports are due in. 
January and July of each year. 

6. DEFINITIONS. 

a. Fuel Efficient Descent. A. reduced power descent from cruising 
altitude/level to interception of a glide slope or to a minimum altitude 
specified for the initial or intermediate approach segment of a nonprecision 
instrument approach. The procedural development for this descent is based 
on an altitude h'lss of from 250 to 300 feet per nautical mile, .and normally 
terminates at the approach gate or whe·re the glide slope of other appropriate 
minimum altitude is intercepted. (See Appendix 1.) · 

b. Meterir!&_. A method of regulating, as necessary, the IFR arrival 
traffic !low inh'~ a terminal area at a rate commensurate with, but not in 
excess of, a predetermined terminal acceptance rate. 

c. Metering Fix. A fix along an established arrival route from over 
which aircraft ,,.ill be metered prior to entering ·termin~l airspace. 
Normally, this !ix would b~ located in the center arrival sector adjacent 
to terminal airt>pace. 
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d. Hh:h~Per!ormance Tu·rbine-Powered Aircra·!t. All turbojet 
aircraft and any turboprop weighing more than·lz, 500 poWlds. 

RICHARD L. FAILOR 
Director, Air Traffic Service 
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APPENDIX 3. 

SAMPLE LETTER TO AIRMEN 

DEPARTMENT OF TRANSPORTATION 
FEDERALAVIATION A_DMINISTRATION 

(NAME OF FACILITY) 
. (CITY, STATE) 

.ISSUED: (DATE) EFFECTIVJ!:: (DATE) 

(NAME OF F AGILITY) LETTER TO AIRMEN NUMBER ( ). 

SUBJECT: (SUBJECT OF LETTER) 

CANCELLATION: .(DATE- NOT TO EXCEED 24 MO~THS) 

A (revised)/(new) procedure will be started at (place namel on (date). A 
cooperative effort on the part of all pilots will help to improve the degree 
of safety in the terminal environment. Furthermore, this prog·ram is 
designed to pr-ovide noise r.~lief to our airport neighbors and conserve fuel. 

Near midair collision studies have indicated that the most hazardous mix of 
of controlled and uncontrolled aircraft- occurs in the terminal areas. The 
(revised)/(new) procedure is intended to reduc~, as much 'as possible, the 
exposure of high-performance airplanes to uncontrolled aircraft. To the . 
extent possible, inbound IFR aircraft will be kept al:>ove (altitude MSL) ·. 
Until a normal rate of descent can be started which termin~tes in a landing. . . 

This will n~rmally involve maintaining (altitude MSL) (procedural descrip-
tion o! fuel efficient descent). 

The proce.dure has been established for insirument approaches, but should 
work equally well for aircraft operating VFR. Normally, the high-perform­
ance airplanes will follow these prescribed flight paths, and if the uncon­
trolled aircraft avoid these areas as much as pos6ible, exposure will be 
reduced. Reduction of exposure should improve safety, which is the primary 
concern of all of us. We solicit your cooperation in making these procedures 
.work so that total effectiveness may be realized. 

(NOTE: Facility chiefs should attach a map of their local areas depicting 
normal IFR arrival routes where high-performance aircr.a!t will be making 
profile descents .to the final approach.course.) 

(SIGNATURE) 
(NAME OF FACILITY CHIEF) 
CHIEF • (NAME OF F AGILITY) 

. ' 

' I 
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LOCAL-FLOw TRAFFiC MANAGE~ST 

The Federal Aviatio~-A~~i~jstration (FAA) has worked both at the national 

and local levels to-redesign certain ~ir traffic proced~res and practices 

in an effort to conserve aviation fuel. Though our methods are procedurally 

effective. some were not fuel efficient. This situation was very evident 

in the busier terminal areas where prolonged low-altitude holding and 

w~u~uvering of turbifi~-pOwered aircraft occurrAd. 

With the assist~nce of representatives fr0m pilot and inductry groups, a 

program was introduced which was intended to minimize arrival fuel burn. 

This program is called· Local-Flow Traffic Management (LFTM). The LFTM 

program employed techniques and experiences acquired in several. facilities 

through procedurql application of fuel ·efficient descents and metering . . 

concepts~ Sinc~_implementation, it ha~ proven to be an effe~tive tool 

for significantly re~ucing ~ircraft fuel consumption based on some reports 

from use~s. For example. one major airline conducted an analysis of their 

arrival operations at O'Hare Airport: to determine the impact of this program 

on fuel burn. They saved an impressive 25.7 percent.in fuel burn over a 

3-month period.· They commented that the rate of fuel burn. was reduced by 

a more efficient use of throttles·during this period which could be 

attributed to a continuing und~rst~nding and education in the teehniques 

of optimu~ descent profile for pilot and controllers. 
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The success of the LFtM program lies in the metering of traffic into. the 

terminal environme~t at a specific airport acceptance rate cocmensurate 

~it~ capacity with the maximum application of fuel efficient descents 

and approach procedures from cruising altitude/flight level to the approach 

gate. The procedure is designed to absorb any necessary delays at or 

beyond the metering fixes using.altitudes at flight levei 200 and above-

rather than at low altitudes. These delays may b~ absorbed by vectoring~ 

speed adjustments, or holding. Distribution of delays are more equitable 

as a result of these techniques. · 

Additional benefits are derived in.the area of noise relief by minimizing 

low altitude maneuvering of arrival aircraft. This also permits departure 
~ . ·.•· 

aircraft to initialay ciimb to higher altitudes at the crossover point. 

This in turn enhances safety by reducing exposure time between controlled 

aircraft·and uncontrolled aircraft at the lower altitudes in and around 

the terminal environment. 

The first LFTM programs were implemented at the Atlanta and Denver Airpoi.t 

on February 24, 1977. These two locations along with five others published 

charted procedures to supplement the LFT!-i program. From the beginnin~, 

these charted procedures were controversial, consequently; further 

proliferation of them were di~couraged. Subsequently, several of the 

original seven locations have or are in the.process of cancelling the 

charted procedures. Cancellation of the rema.i.ning. charts have been 

encourag,ed. 
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· Today, there are. approximlltely 230 airports throughout the nation where 

the environme:1t for fuel efficient descents ari! available and used.· 

Our goal is to implement the LFIM pr.ograQ to the maximum exte~t possible 

at all airports that serve high-performa:lce turbine-powered .aircraft. 
) 



13:6 
T'l:1ua:JJA1. AulsPACS 

Concurrent With :he issuance of thi.s 
notice concerning enroute a.irspace. 
the FAA :S developing additional pro­
posals to r~uce the probability of 
hazardous tn.f!lc :on!licts invol\-mg 
the mix ot controlle-d and uncontrolled 
airc:nJt in !.he terminal ~mironment. 
These suppleme:uary propos:W will 
build on the controlled visual ~ht 
co~pts pro~ herein. and would 
raise the c:eillnD ot the existina termi­
nal control areas to 1%.500 teet <and. in 
the two heavy a1r tra.Ulc a.reu men· 
UO!lied above. 10.000 t~>. 

This would be a loeieal extension of 
many :years ot pilot p&rt1.dpattoo Jn 
tenDiD&1 radar .sepe.ra.tJoQ programs. 
In 1.962. IUCh a ~ was lnitlated 
at At!Mhl to solve commun1cat1ons 
wortioad problems and assist to atr: 
eraft sequ~. Tbb was foUowe.i by 
a.siDWar ~ at K.erced Air Force 
Base, Call!ornia. Jn 1965. This service 
wa.s eractua1lY extended untU 1970, 
when the. National Terminal ·Radar 
Procram tnltiated a maJor ex;MUlSion 
ot ATC separation servtee !oUowiDC 
the 1968 Near Midair Colllsion Report 
(discussed below>. Beein.niDe with the 
TRSA at Nashvtlle. a total of 86 
TRSAs covering 10~ &Jrports were es­
tablished.under thst program. the ~ 
being tbe Peoria TRSA lD 19'78.. The 
t970 National Ra.dar Program a1ao IDJ. 
t.lated the TCA concept lnvol~ man­
datorY ATC control of VFR <and IFR.> 
aircr:!.ft. ~ wttb· the Atlanta 
TCA lD 1970 and ending Wltb the 
Xansas C!ty TCA in 19'15, 21 TCAa 
covering ~ ~rta bave been lmple. 
mented by regulation. In addition. the 
ceWng of the Atlanta TCA was r.used 
to 12.500 feet In 1975 to provtde addi­
tiona.l protect!on tor I!Zt'ivtna and de­
P~ aircraft. 

The controlled visual- flldlt procram 
carries tbJs history forward by e:r..­
pandfng the terminal ~ace ;~ro~ 
ed by ATC separadon. New Group n 
Terminal Control Area propaals a.re 
bemg developed tor the foUowinc " 
airport.,: 

~.N.Y. 
AlbuquerQue 
AIU:borace 
Bal.Umore 
Blrminctlam 
Buttalo 
Oar lotte 
CIDcrm&tl 
Colllmllus. Obio 

J)aJ'U)D 
DesMoiDes 
Du.Ua 
EIPuo 
ron Lauderdale 
BartforO-WIDclsor 

LocU 
HooohllU 
IMtan•poU. 

PKOPOSED RULfS 

Jaetaonvwe 
lt&huJw 
Lthue 
LoWS\'IUe 
:Mt'mptu.s 
~U11rau&:e6 
~UI'IVIUe 
~or!olk 
Ok..la.hom& CitY 
Oma.ha 
Ori..J.ndo 
Pb.oemx 
Portland. Orecon 
Ra.lel&b·Ourh.am 

Reno 
Roehesur. N.Y. 
Sacnmeoto 
S&lt~eCity 
San Antonio 
SaDDi~o 
SanJuan 
Spobne 
S:vnc..se 

. Tampa 
Tucson 
1'u1sa 
West Palm Beach 

GaoUP m TCAs NOT NJZDD 

Because of tbe expanded use oC 
Group II TCAs and T'RSA.s. It is be­
Ueve<l that the Group m TC.A.$ u a 
d&sa would not be needed. Whlle there 
are DO Group m TCAs In eldsteoce. 
the eu.rreot rules provide tor their is­
suance If they are needed. A. proposal 
to de!ete all references to Group m 
TCAs was circulated Jn 19'16 <see 
Notice 78-20, 41 PR 46875, October 26, 
lt'T6>. However. to obtain a more cur· 
rent and detailec1 publlc re:sponse on 
this question as a part of the exteosfve 
inaesse Jn the number of Group n 
Term..lnal Control Areas. the matter ot 
deletinl all references to "Group m" 
TCAa Is proposed again to th.is n.ottce. 
The reason for the pro~ e!Jmin&. 
tioo of the Group m TCA concept iS 
tbat. u ~ issued 1D 1970, tbe 
Group m TCA rules permit aJrcra.tt to 
etth.er be lD tw«>W&Y rad1o communi.cs.­
tion with A.TC or be equipped with a 

· tnnlpi)Dder and altitude encoder. 
This would . authorize properly 
equipped a1rtratt to tnms1t tbe TCA 
wtt.hout communJca.tion with ATC. In. 
vtew of the tncrease 1D aJ.rcntt oper­
ations to d&te Jn termi.nal airspace., 
md those expected In the future, the 
PAA believes that adeQuate ATC COD· 
trol of the '"mix'• of controlled and un­
controned aircraft requires. as a mini· 
mum. that each aJ.rcraft In the TCA 
receive and comply With ATC lnstruc· 
ttoos. This capabilitY would be assured 
In the " new ()roup II TCA& that are 
proPQSed. U those new TCAa. are es­
tabliShed. It appears that aadltional 
TeAs in which a pilot m.Q elect not to 
communicate, 1f altitude l'e\)Orttng 
equipment Is used. <e.c. the Grolip m 
concept).- would aerve DO uaeful pur­
pose. 

TJD TDxl:JrAl. ADlsPAC:Z COLUSIOB 
PoL&&lLU. 

ID addition to the e:r;perlence to en· 
rou~ ~ace. the P AA e:r;pertence 
since the establishment of mandatory 
TCAII r.od voluntarY Terminal Radar 
Service Areas <'l'RSA.!> lndlcates that. 
In oerm1nal atrspace u well. the ab-
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aence of ATC control of VFR aircraft 
Interferes With the abilitY of tbe ATC 
system to assure s~ara.tion !or all :W'· 
space users. A comparison of periods 
before and after tbe esta.bli..s.bment of 
termi.n&l control areas and tenninai 
radar ser'\;ce areas i.s bstructi\•e. In 
1968, the FAA cooduc:ted an extensl\'e 
study oC the near midair collision 
ba.zard in U.S. airsp&ce. Tbe results of 
this study were publisJ:led lD the "Near 
KJdair Coll.LsJon Report of 1968," July, 
1968. A m.a.Joc porUoD ot the report 
was devoted to the collision potential 
Jn term.tnaJ a.trspece. For the year 1968 
(which preceded the establishment of 
ter.nm.aJ control aree.s>. the report 
con.cJ.uded that. tor the airpon:s now 
served by terminal cootrol areas. there 
were m tnddents repol'ted aa wbaz. 
ardous" to ~t. In. respoase to that 
study. since 19'10. 21 term.iDal control 
area.s were e.stabli&b.ed. For the i1sca1 
:years 19'1S. 19'76, and 197'7, tbere·w.ere 
a. total ot 64 reported near mid.atr coW· 
atoas in these tenn.lnal control areas. 
For comparison PQ1l)O&eS, this trans­
lates Into a.n average ot approxima.teiy 
20 reported. lnciden~ per year, under 
the TCA requirements. Jn contrast 
with 271 Incidents Cor the year 1968. 
Here &pin. It should be noted that 
these tieures are not cooclwstve indica­
tors of the absolute numbers of lnci· 
dents. but are viewed aa pointing 
toward the crtt:ica1 re.latioQshJp be­
tween the a.bseDce ot positive control 
ot all a1rcratt and the UkeUhood of 
ba:r.anlous traUlc cont11c:ts Jn term.iDa.1 
aJrspace. 

Rlam.AroaT Colta.US!Olf 

Where the mass transport ot passen­
lel'S by a.t.r c:srriers Is · involved. and 
coo.siden!d 1D relation to the "biehest 
poaible" s&!ety level lntended tor air 
carrters. the P AA believes that the 
presence of controlled and uncon­
trolled a1rcn.ft. in the same airspace. 
must be Umited bY reeuJ,ation at the 
" additional airport locations re!ernd 
to above, and in the airspace ·between 
tbe ceWngs of existinc TCAs and the 
lowered Ooot of the cvntineotAl posi­
tive control area. The detailed. local­
ized impacta and scope of each new 
TCA., and of the raising of tbe current 
TCA celllna:s, will be addressed 1D later 
rule-making act10ll5 tovolving each lo­
cation. However, b3.sed on the experi­
ence con.cemJ.ng the ~ TC.As. 
the F_U coocludes that extension ot 
positive conuol to the ad.d.ltion.sJ loca­
Uona would provide an effective me&.DS 
of further reducing the risk of midair 
collision. 

S'aJoaaT OF SAJ'I:rT BzitU"Its 

For several years the P AA. has been 
coosiderine means of extendlna ATC 



ser\'lces to VF'R pilo~ without unduly 
UmJting VFR operation. During this 
period. the !actors !.nvoj;·ed in near 
midaJr collisions have recel\·ed inten· 
sive re\iew. The conclusions o! thlS 
r"e\iew all point in one dlrection: an or­
derly. ~u.itable. and ex~ensi•:e expan­
sion o! ;:>ositive control!ed a.lr.r;)ace ;s 
necessary to acllle\"e a silr.ll!"ic:a.nt re­
duct!on o! the midair collision poten­
tial in the enroute a.nd termma.l enn­
ronments and to assure that ATC sel'\'· 
lees in"OW 'With the projected gTowth o! 
air commerce. Implementation o! CVP 
aa proposed in this notice would sig­
ni!icantly expand the. benefits o! the 
collJsion a\"oida.nce capability that aJ. 
ready exists in rround based and air· 
borne equ.ipment.-and would provide a 
much broader basis tor tncorpo~ 
improved collision avoidance eqUip­
ment. at a later date. 

Am CuR.TT.Il :Pusuc:u liiiiJfJIPI'fG 

Scheduled air c:arrier p~neer en­
planements reacbed the 280 milliog 
mark l.n 1978. The establishment o! 
Terminal Control Area.s at. the 44 a.ddi· 
tion&l airports listed &bove would 
raise, to 87%. the percentage o! all en­
planed scheduled air carrier PMSeil· 
rers. In the United States, thD.t receive 
the full benefits o! mand&tory positive 
control In terminal a.trspa.ce. This 1s in 
contrast with the current figure, for 
the 21 existing TC.o\5, wbich is 62%. 
The FAA also plans to supplement 
this action with the es+..abllshment of 
80 new terminal radar service areas 
<'rn.S.As>. A TRSA 13 a designated 
area. around an airport. In which par­
ticipating VFR &i.rcrai~ are. 1t they- re­
quest, provided separation from IFR 
a.irera!t and other pa.rrtC'i p&ting VFR 
aircraft. Some of the existing TRSA.s 
would be canverted to TCAs. At the 
conclusion of this expansion of TC.A 
and TRSA airsllace. the total pen:ent­
a.ge of enplaned air ~er tlA&Ynf'I!Tll 
receiving "either mandatory <TCA> or 
voluntary <T.RSA> separation protec­
tion 'lliiil be approlO.ln&tely 97~" aa 
rom-pared with 98'1. <which Includes 
62~ in TCA.s and 27% ... 1D TRSAs> in 
the t'Ul'Teut ATC 515tem. 

These figures mark a ~or shift In 
eail)llA.sts toward T'CAs <up !rom 62'!'0 
to 87% c! enplaned scheduled air cu­
rier pa.sse!Il.iUS) and away !rom 
TRSAs <down from 27% to 10% of en­
planed passeiUCen;>. ·Thi_., ~hould tur­
tber increase the overall sa.!etY fur. 
n.Wled by the CVF PT01mUI1. Consider­
Ing the statut.ory mandate to ~k the 
Nhiehest degree ot satetY'' for passen­
g-ers 1n pubilc &ir t.:ra.IlSPOrta.Uon. t.h.1s 
expa.nslon o! termtnal and enroute air­
space woUld ~ an impoTULnt !actor In 
a.liS\li1ng" thnt the ATC system COiltin· 
ues to keep pace with the projetted 
s:rowt.h in air can1er passenger enplau­
ement&. For the years 1977-1989. tbese 
en~entlC are fCJZ"eC24t to iDc:reue 

PROPOSED RULES 

by 8000 <from :32.1 to -118..& mU!ion) 
1'I11e source o! the !ore-:asts in this 
notice is" a study entitled F A.-I A t·ia tion 
Foreca.s~: Filcr:z.l Years !Si8-19S!J, Sep. 
tember. 1977. This stud~ is in :he rules · 
docket). 

COlllMan:R AIRU~E P.\SSE:'IC!J\ 
Bcn:F:-rs 
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Ocn:.RAL A\"IATtoN Br:m:rtTS 

The proposed termmal and enrot 
propcsais m t~:s not.ce would beneiit 
the l!'er.eral anauon ;:-a.s.senger :n a 
manner closeiy l)araileiL,g the bene· 
tl:S accr.Jin~ to :ur earner and com­
muter pa.s.sengers. It ;.s ;.mposstble to 
.,reciseiy predict :t.e ai.r,)ort ~e pat· 
tem ct ousme~s. pri\'ate. and sport atr· 

. In J.ddlt!on to the substc.ntW !n- craft because they are not tied to anr 
er~e in tennin&l a.irst=ace protection sc!ledule and ha\·e as a primary vaiue 
for air carrier passengers that o;~.·ould. !n"eat flexibility of operation. HoQ.·ever. 
be afforded cy the planned TCA.s and many general a\·iatlon airera.!t 1..1.0e ;he 
TP..sAs. major safety bene!Jts woUld airports th.at are used by air carriers 
also result for c:oi:l.l::uter airline pas- u.d commuters. These aircraft of~en 
~rs.. Using 1977 figures <wruch I~ serve as an im;lortaDt link between t!l<! 
the last set of complete comouter &irlines a."ld their ultimate market. 
traUie data>. the addit!on o! the 44 The FAA supports this "bridge" func­
new··TCAs and 80 new TR.S.:U Caz::d the Uon Clf general aviarJon within th~ 
conversion of some of the existing total puollc air transportation IY:Jtem 
TRSAa to TC • .Uf woUld ra..l5e ~e and ~ ~0 romudP~d. in thfie PI'Q · 
number ot enr>ianed commuter passen- posaJs. the large and vttal role ot ren­
aenJ lll"'t«tcd t:..y ATe separation ca- eral a\'la.t1on outside of public air 
pabillty trom 3.619,550 <In the ensting tran.sD<>rtation. 
'I'CA.s and TRS.As> to 4,332,637 <after General aviatton aircrnft comprise 
the proposed TeAs and TRSAs come 98.7"-'o Of the total number of aircraft 
Into e!fectJ. Within this total Increase in the U.S. ct\"U alrcraft fleet. During 
of 19.7'7o. the number of enplaned 1977, approximately 185.000 a.cth·e air­
commuter airl.tne passengers protected cra!t <out ot a total general aviation 
b.Y the ina.ndatory TCA requirements fleet of 212.735 aircraft> operated ap­
would be lnc:reased from 2.667,99.2 to proximately 35.8 milllon how-s of 
3,446.147. This means that, based only nlght time. This constituted a 5.6% in· 
on 1977 commuter da.t.a. the pl.a.n.ned crease over the total !light hours for 
TCA actions would result in a 29•2% 1976 <33.9 million>. The 1977 FAA 
increase 1n the number of enplaned Foreeast Indicates a ln"OWth rate of 
commuter airllne p~ers protected 5.5% per year thro~gh. 1982. wtth a 
by TC . .\ separation procedures. In rel&- slower ln"Owth truUDta.med thro_ugh 
Uon. to the total number oi enplaned · 1989.· ·Thls -is expected to result m a 
commuter airline pa.ssengers 1n the 63% tncn:ase In numbers of general 
contiguous 48 States <6 937 549 > this aviation ~t !rom 1977 to 1989 <_up 

. • • • . - to 29-4,000 aircraft>. The hours !lovm 
achieves an increase, In protected pas- by this expanding general aviation air­
senge;:s. trom 38...5% to 49.7%. When cra.tt fleet are forecast to ln"O"R 64% be­
co~bmed With the new TRSA actions. tween 1977 and 1989. The composition 
this ~ n.,es to 62.5% of all com- ot thi3 !leet is expected to shitt r.ov.ard 
muter ~P.Ianement.s. It should be more fully well equipped single engine 
no~ that these ~1res a~pear to be airplanes, m\!ltiengtne airplanes. and 
qwte conaervative for two reasons. turbine powered a.in:l":l.!t as the sophis­
Pirst. they !1.1'~ .bued on 1977 d~t.~. tica.don of genel:"l!J aviation increases. 
whereas. the projected ilOwth o! com- For example. by 1'989. multiengine air­
muter airllne opera.t.ion is e~ted to cratt-which are already generaJJy 
place ma.IlY more pa.ss~el'3 m the well equipped wtth avionics-are ex­
protected airspace. <The September, pected to eomprise 18.5"'o of the gener-
1977, FAA Forecast. d.lc;cussed above, a1 aYiatton .neet campared with 1"1.-i% 
lndicate.s thAt. betwee!l 1970 and 1977, in 1977. These airc"aft will be able to 
commuter PMKDRer enpla.nemem:~ to- bendlt dln~ctly !rom t.ne E!X':'ll.fided 
c:re:1.5ed troc 4 million to 7 million. ATC service contemplated under the 
wbich 1s an average of more than 8% CVF concept. In the H. additional 
each· year. Commuter e.nplanement.s TCAa. 80 additional TRS.As. a.nd low­
are expected to reacl1 14 .. 5 million by ered ;x>s1tive cont.""Ol area. the propos-
19M, wn.teh il" an tncreaae of 123% Iilii In t.h.1s noute woUld substantially 
from 1977.) In addition. the cited tlJr· Increase the ability of the ATC system 
ures are eenera.lly !or the primary air- to oi!er tull separation protection to 
poru only, IL!ld do not show enplane· an e:rpal)cii.ng general a.nauon commu­
menta at certain l\irpon.s, !Deluded in nity that is already investing heavily 
TCAs and 'l'RSAs. that 11.re not the prf. 1D a.irborne avionk:s in order to tap 
mAr,v a1rport around which the TCA Into this svstem. 
or 'TRSA ia designed. The proposals ln 
t.h.1s notice could, tn summan-. be in· 
5trumental1D lncreaainlr the -,....lume of 
commuter atrllne p.aSSI'.ngel'3 that re­
ceive the full bene11ta eC the ATC 
~ In t.erm1nAl a..lrspace. 
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RJ:ctTLU'oaY Co~tcx.vsxo~t 

In summery, the ra.i.sL"lg o! TC.A cell· 
ln~ to a Iowe!"e1:1 PCA floor ot 12.500 
feet <IO,OOG feet tn the Western Ste­
liDd Eutenr Step) wtll lloiSliUre that SCI 
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vation protection is nailable. to mil­
lions of passengers. in the terminal 
a."1d enroute phases of night. T~IS 
bene!!t will be signliicant ior alT earn­
er. comm\!ter a1rl:.ne. ar:.d ~teneral 3.\'i· 
ation operat;ons. T~e FAA concludes 
that thJ..s const~utes a needed and .:;'(;b· 
stantial ;ncrea.Se ;n the abilitr of ATC 
and a.irt:n.ft operators. a;orkL."1g to­
gether. to further reduce the remain­
in&' nsk of lllld.air collis1on. Howe\·er, 
the FAA ;ntends to achieve this bene­
tit in • manner that is rt>spor.si\'e to. 
and accounts for. the potential costs 
and relAted impacts of the CYF ;>ro· 
eram on the a\iation community. The 
renera.l aviation segment of that com­
munity-particularly the c:1&s3 of per· 
aonally owned ~ht aircra.!t-15 the 
most cost sensiti>e user group. This is 
discussed below. 

CoSTS Alf'D Orm:a !KPACTS: RZQUJ:ST 
roa Pmn.Ic CoKKD"TS 

While the FAA Is committed to the 
improvement oC the ATC system 
wherver possible, tt Is also concerned 
with the i.mpacts oC it regulations on 
aJ.f airspace users. and will assess the 
need for eXl)&Dded air tra.Uic controi 
ap,inst the. reauJ.atory lmpa.ct3 of 
"s~" the airspace in which air· 
cra!t that are not subject to a.1r tra!flc 
control may operate-freely in a ''mix" 
with aircraft that a.re S\lbJect to air 
traffic controL Full- public partlcipa· 
tlon ln the development of PAA regu. 
lations concerning this ''mix'' oC con· 
trolled and uncontrolled air tnLlC1c is 
essential to solutions that a.re both eC­
fecUve and equitable. With respect to 
the enroute CVP proposals in this 
notice, public comment is requested 
herein. With respea to the !orthcom· 
~ TCA proposals. a.s a.1ready noted. 
commenl.:i concerning the impactS of 
those actions will be Invited Cor each 
loca.tion. 

Some· questions have ~n received 
fro~ the publlc concerning whether 
the v1Jtoro\l$ pursuit of sa!et? obJec· 
Uves might result In the excluaion or 
a.ircra!t !rom cert&in airspace merely 
because the a.ircra!t are "small" t'r 
cla.s&itif'd by purpose of use. such aa 
"l't'Ilenl avU.ti.on." Such exclustoDuy 
eJaulf!ca-t1on baa no part in the con­
trolled riau&l ID&ht c:oocept proposed 
here. While the sa.tecy objec:Uves db­
c:aaed above re!lec:t an P AA emnmit­
ment and CoDal"eSSional mandate. the 
intent 1s to minimize the COita on &11 
uaen.. whereVer pocs;i.bJ..e. COD&i&Unt 
with the s.AfetJ' obJoctives.. All Hi"• 
m.eots of avia.tion are rtt:wed M lnte­
cral and mutually sup~ element& 
of & healthy and gro~ D&t1onal &vi• 
at.J.on antem. Tbe Imposition oC a c:oA 
1a intended to be reW.ed .ale.ly to tlle 
need to continue to a.aure the m;. .J" 

~ Ieveli ot sa.Cety. It 11 not related 
to any intent to exclude or- burden a 
~ aircr"a.tt e1Ua ber:alae ol. 1ta 

PROPOSED RULES 

nussion. In particular. in dealing with 
a n~et comprised of 98.'icr.'o eenera.l &VI· 
at:on aircn.!t l.lld L:i% :Ur earner air­
craft. much attention has been direct­
ed to the impacts o! the CV'F' concept 
on :he ger.eral a\·iation fleet. 

"!"he FAA recogm.zes •he impacts of 
these proposals. particularly in :he 
new terminal control :u-eas. For e:oc:u:n­
ple. a May, 19i6. study entitled "Anal· 
yn.s o/ !he Impact of Tenninal Control 
Area < TCA l impl~entation on Gener­
al A Vta!ion Actir:ty," which investi· 
gated the probable e!!ect o! selected 
TCA development on genera.l aviation 
operations. conclud~s that- . 

The p~nce ot a TCA at a J.arwe hub air· 
pon is accom;:~&nied by a mart.ed shift 1n 
the type ot &eneraJ aviation a.irt:n!t U5W 
the Prim&rT TCA airpOrt. TIU& Shllt 1s to­
wanill the more sophisticated.. more eX"Pen· 
stve. pr1m&rily buain~ ortented. IW"cratt.. 

On the other hand. that study also 
contained conclusions S\lggestiog that 
certain other categories oC impact may 
be held to a low leveL It states that 
the establishment o! a TCA "does not 
appear to dramatically a.Uect the total 
number of airport operations attribut­
able to renenll aviation aircraft," and 
that ·•expand.lng a TCA either upward 
or horizontally would have little etfeet 
on general aviation it reasonable VFR 
alternatives are retained." This study 
is 1n the doc:Jtet for publlc review. 

Ax EvoLUTIOl'AllY P1toczss 

In order to ensure that the 44 pro­
posed new TC.As. and the raised ceil­
in.g3 of the e.xUting TCAs. are a.ccom­
pll&hed In a manner responsive to the . 
problems raised at each loca.tfon. the 
Public will be Invited to p&rtidpate in 
the development of es.ch of the new 
TCA actions. Tbe con.figuration ot a 
TCA Ca.n b.ave ImPacts on the airports, 
other than the primary TCA airport, 
that may underlie the TCA or be In­
cluded in it.. Therefore. the concerns 
of airport oPerators. z.s well as those 
or aJrcratt operators. will be tully con­
lddel"''!'Ci 1u each Teo\ a.otion. It 1s bl!-o 
lie'i"ed. t.h&t. With the same close par­
t1dpat1on of the avt.att.on community 
th.!t.l; cbar&.cterized the development of 
the e~ TC.Aa following the 1968 
Near Mld&1r Col.l.1sion Report. the pro­
Js:ted addition ot the new TeAs. some 
·or W1:11ch would be oat&:r'OWths of es;1st­
tnc TRSAa. · can be accompllshed as a 
los1ca.l. equitable evolut1on of the ear­
lier~ 

PILOT Pu::at:IPA%%011 

It la ~to note thAt. 1n the 
80 · ex1sdnir 'I"RSAs. wbicll are com­
pletely volunt&ry. approximately 92'\'0 
ot all VPR ani:v&Ls and approximately 
84':'. of all VFR ~artures elected to 
part1.cipate. t.hAt I.a. stay i.n·communi· 
cation with the ..,propria~ A:I'C far 
dllty e.nd t1lll8 "'St.&ce III" radar .Mr'Y• 
ice. <&ace m nw:tar ~ .tn'l'61"'na 
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radar sequencing and separation serv· 
ice. to pro\'lde separation between par· 
ticipating VFR atrcratt and all IFR 
airc:-ait operatinlt in the TRSA. J Thi.> 
high participation rate remion:es 
FAA ·s broader experience md1caung 
that a high pro!t'sstonal concern 
exlSts. within all segments o! :he an· 
at!on commuruty, that 3\'ailable :>a!ely 
aids be used 11:henever possibie. The 
expansion o! TCA and TRSA :I.U"SPace 
under the CVF program is e:cpected to 
involve a high degTee of pilot support 
similar to that indicated by the large 
percentage of VFR pilots who now \'Ol· 
untarily participate in Staee In radar. 
service. 

In addition to the question ot pilot 
accepta.nce. the FAA requests public 
comment on the economic impa.cts of 
the overall CVP concept in· terms of 
eQuipment required. The lowered floor 
of the continental positive control 
area would. as d.i.scussed a.bove, require 
the same equipment a.s a Group I TCA 
Cor all operations at and above 12.500 
feet < 10.000 feet ln the areiLS described 
as the "Eastern Step" and "Western 
Step">. This requires a.n operable VOR 
or TACAN receiver. two-way radio ca­
pable ot comamnicatfng on the TCA 
freQuencies. e. 4096 Code Transponder. 
and Mode C &ltitude reporttng equip­
ment. These equipment requirements 
would be applicable, except Cor the 
Mode C capability and <in t.be Umited 
cue speeilied 1n § 91.:XXb><2><ill» tran· 
sponder,in the new Group II TeAs. 

With respect to a.ir1:n.it that are DOW 

opera~ abov~ 12.500 feet. the CVF 
com::ept sbould aot b.ave &ddftional 
equipment cost lmpact.,s. since § 91.24 
already requires those aircnL!t tQ have 
t.ram;ponders and Mode C :U.titude re­
po~ equipment. and a1rcratt 
ba~ ·that rela.tively soph.Lsti.cated 
equipment may be eXl)eeted to have 
the less sophist;1cated equipment 
<VOR/TACAN and two-way ra.dio> 
proposed un~ the CVP concept.. 

With respect to a!rcnL!t oper&tions 
tn- the band. betWeen i.O.OOO !eet a.nd 
12.500 feet. probable equipment cost 
impacts "are more dil!1cult to assess. 
primarily because the PAA. to ml!li­
mb:e unnecesaary rule mo!dnl[ is re­
luctarit to require ·;rpa pilots or air· 
craft owners to periodlcaJJ.y submit re­
portS on a1rcntt u.ia4re or ln5talled 
equipment.. 

However, in l.SITT, under an extensive 
but voluntary repordnc Prottram.. a 
substantial number' of repora were 
submitted. Because of the limitations 
of any S&mPl.lnc Proeesa. the results 
must be considered to be approximate. 
The studY lA. De'lert.heleSs. conserva· 
tive on the low side and 15 u.setul In 
that lt Ooes" not ~ the 
portiOn of the a-enera.1 avia.tion neet 
thAt rema1na to be equipped wi.th full 
aY10D1cs <and that could, t..ll.en!ton. be 
moe;e beavfl7 Jm.pac::.ed bT the CVP 
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concept). The report indicated that. classes. the. additional equipment eoat3 
for t..'le leLSt soph.Jsticated airera.lt. ol the proposals in this notice abould 
that is. smcte engme atr.Uanes ~~~ be mjnjmal. 

·!ewer than 4 seat.s. 39.5'\ :29.403 air· M.uro?ACT'Olliifo TJI..f::Nl)s 
planes> bad no commurucations capa-
bility whatsoever. Of the a,in)ianes It also appe:li'S that normal aJreratt 
ba\~ some eommunations equ1p- production and mar.ltetin& patteinS 
ment. 55.2~ <41.1::6> had 36~ cbannel Will &ra.duaUy reduce the proportion 
eom..a:unications capability, and 39.8t0 of tbe ceneral anadon a.eet that is 
(29,650) had at least 100 c.bannel VOR most sens1t1••e to avionics costa. For 
capability <the lea.st sOPhisticated elta.DlPle. in 1977. sin&le eneine piston 
VOR equipment surveyed>. 'l":'amPOn· &IJ'cnLtt accounteci for 81% of the ren· 
ders and encoders were Car more eral aviation fleet. By 1989, this per­
acarce. however. WJth approximately c:entare is tono.st to drop to 7'7.5%. 
10.6% of the IJrl)J.anes (2.877> bartoK while multieneine aJrcratt are forecast 
transponders m4 LO"!"., b&vina en- to represeJlt lt~ of the tleet J.a 1989, 
coders. In this class. therefore. onl7 ~ with ·ll.K m l!J'M. The 
1~ of the airplanes. oat of those sam- _J.m .f.l£\1res for reneral artat.ion abJ.p. 
pled woulcf be able to operate above ments <cUscu.ssed &Dove> confirm that. 
the 10.000.foot portion of the lowered while total shipmenta tn.crea.sed trom 
PCA floor. U the r:\'7 concept is 13.7'9 in 1968 to 16.824 in 1977, the 
adopted as proposed. and 10.6,_ could shipments of sinde enrtne airplanes 
operate in the ~w Group n TCAs. with less than 4 seata declined from 
Por this least expmstve cJ.aaa of a.ir· 4,.507 <1968> to 3,379 <1 .. 9Tf). Durinc 
c:ratt, it appears that an extensive this period. the abJ.pment of l.arger 
tleet wide in~estment in a\ionics may sinele ~e airplanes increased from 
be needed for these &il'Planes to par· 8,9'72 to 10.478 and mult1eneine air· 
ticip&te in the new TCA.s. It is les5 plane &hipments increased tram 2.270 
clear bow the 10.000-foot PCA floor. to 2.767. ~ f1aures aunest that 
de!~ the Eastern Step and West· time is on the sid.e of a relatively prob­
ern Step. would U!ect these a.ircra!t. Jem-free transition to CVF by the ex­
The critical factor i.s the importance pan~ ~reneral aviation tleet. 
of operations above 10.000 feet to the However. the PAA reeoiiJ,.lzeS that 
opent.tors" of these aircraft. The P AA these o~erall tleet t1a'urea do not 
requests publlc input con~ the answer the concern of the private air­
extent to w.bJcb. trus c:laaa of a.ircratt. cn.tt owner who ·has not invested in 
uses the airspace above 10.000 teet. avionics. an.d tor whom the costs of 
While nearly all of these &1rcra.tt b&ve personal atrcratt ownersilip are &1· 
the theoretical performance capability rea.dy a 5Uhatant1a1 burden. With 
ot doing so. 1t may be that the lone reP.rd to the tort.h.cominc tennma1 
c:llm.b periods involved !or these ma- a1rspa.ce propoaa.Ls. comments tram 
tively low per!orm.a.n.ce aircra.ft. as this oimer/opera.t.Or grou., wtl1 be in· 
mmpared wtt.h the tuel ranee of these vtteci. Wlth respect to the en route 
aircratt. and\ their usage <such as · prol)Oa8ls in this nottce. these opera­
flight instrUction. &iricult~ oper- tors are requested to submJt. to the 
&tion. etc.>. eUectivel.y keep the air· rules docket. their responses to the 
cn.tt out ot the higher altitudes j,Q anY following queu.tona: 
case. 1. u the aircratt I.S operated abOve 

The next tn.crement in a.ircn.t't eo1rt 10.000 .te9.'t, wb.at Ia the IIJnlnl.R type, 
and complexity <ie. the Jump to the how mach time Ia spent above 10.000 
single enDr1e ainlla.ne with 4 or more teet. and. wt1a.t. Ia the- purpose o! t.hLs 
seats> appesrs. !rom this 1977 volun- b..ieb. altitude operadon~· 
tar)' da.t&. to also involve a maJor leap 2. What b- the lte%l=t"8.1 leoeratlhic 
tn avionu:s investment. Nearly 70~ of area of the opera.don above 19.000 
the airc:rll.tt in this erouP t67,719 air- feet? Specific comment on the ef!ect 
c:n.!t> wue reported u ba~ 360 of the bounda.ric:& o£ tb.e Er.atem and 
channel communtcauona equipment. Western 10,()()().loot Stepa Ia request. 
4'7.{5"'0 <.a.S65) hu U.leut 100 chan- ed. . 

Jtzrvmo!IIIZift'.u. co~ 

With. res;»ect to the ~ ot the 

Del VOR capa.bWtY. arid 70.~ CA..97S> 
were transponder eq~ 1'h1a ciA&a -wu a.t.u much more ~i'Y equipped 
wtth encoders. wt t.b. :o.scr. ( :O.lla) 
being so equipped. A.& a.trc:ntt com­
plexity and expenae inc:resaed beyond 
tJ:W point into tb~t mult:t~e pt.ston. 
turboprop, and turbo.!« cl&sses.. the in· 
ddence of &OO~ic:ated an.onics ~ 
m.&l"'kedly, acc:ordin.£' to the study. Por 
enmpl.e. ~ o( tile twtn ~e tur· 
boproo aJ.rtll.&n.ta v11.ll ~ aeats or lea 
<2.~ ~eat. were eqwpped with 
both ~ Uld encoder. Por 
these IDOL'e- sopbladcwted a1rc:'t.lt 

-floor of the cont:tnental pomttve con. 
trol &re& to a.500 feet~. md 
10,000 feet in the E:n.stern Step and 
Western Step, and the ra.i.smc ot the 
~ TCA cei.Un&:B to meet this lOW'· 
ered FCA. tloor. tbe P AA bas deter· 
mined that the E:iCILie. ~ emia­
~ and fuel COIUnimPdon etfect& 
would no; J.Q.volve a QIP'tct.:an~ .lmpact 
011 the QU&l.ltT of the haman cm?tron­
mant. Th1a 1.& tnJe siDolt none of tbeM 
pnJpOGed nWt ~ ~ .qnw. 
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c:antly alter the flight paths or oper· 
ation.a.J cha.ractenst1cs ol au"Cra.lt at 
the lower altitude at which ool.Se could 
be a factor. '.such as ~he z.soo 
"buffer" between the PCA floor 
hfrh. mowltainous terrau11. and no 
change 1S contemplaLed that would 
a!feet, in anr s1&nificant •a:ay, the 
emissions charactenstit:s or the total 
emissions generated by, airc:-a!t oper­
a.tine in the en ro~te or terminal air· 
space. While the total {light time of 
cerwn nonparticipat~ aircratt may 
be m~ by circumnavigating the 
TCA&. this factor can be kept to :1 
minimum throurh tl".e use of mmi· 
mum-dl.stan.ce bypa.u ·airwaya and 
VPR routes. and ATC accommodation 
of eJrcra!t. in the TCA. wort:load per· 
mita. This is :1l.so true of the tllght 
rulC3 propo51!d LLl t 91.111 sin~ :he are 
not intended to materially affect the 
basts operation characteristics or 
.Qlght paths o! &trt:r.L!t. The proposed 
relaxation of the speed restriction io 
§91.'70 would permit departing tl1J'bo;. 
Jet a1rcraft. under certain conditi·ons. 
to leave a noise sensitive airport envi­
ronment more quickly. in compliance 
wtt.b noise abatement procedures. and 
at &trspeeds that are more efficient 
from a fuel COD.Sel"V1Ltlon standpoint. 
Certain fuel consumption increues 
m&7 be expected to result from the 

. Jolninlr ot the TCA cellines· ·With the 
lowered tloor of the continental posi­
Uve control area.. These· impacts and 
relaUd costa would occur because non· 
particip~ Vli'R airc:r'att would be 
required to circamn.&vipte the TCA 
aDd could no loncer cwerfly ft. Howev­
er. u wu stated abo\re reprd.ln~ emis­
siOns l.mpacts, the P A.A has deter­
mtned that these increa.ses can be kept 
to a oorWcnWcant level tb.roU&h the 
we ot tuel-e!ficient bypass a.irW&}'iJ, 

VFR routes permitttn.c the shOl'te:st 
poatble cibta.nce around the TCA. and 
.I.TC BOCOmmO'iadon of a.ili:ralt where 
worEload pennits and where author­
l:l;ed by I 91.24.. 'l"he ind.tvtdWLL. environ­
mental impacts of the 4-4 new TCA.s 
that are planned will ~ a.d.d.nssed in 
the rule-makin~ process tor each o! 
tho atfected aJ.rpon uea.s.. 

0un..nnt or~~ 

. The extensive~ or tM)IIit1ve 
cantrolled &.irspace. u c11scusaed in 
de1.a11 ~w. Ia PPO~ tn order to 
ensure all aJ.rspacc users the utmost ll'l 
rate. uneventful air tn.nsportAtion. · r.c 
order to a.:mist comm.entei"S tn responu-

-lna to the request for View3. d.a.ta. anc. 
&r"B'WDents on the appllc:ation of th•: 
controlled. vi.lru.Al tligot concept, ~he 
followtD.tr ouWne o! the proposed rules 
·ta turnahed.. However, a full under­
:;•.NlcHnr of thes proposah req~ " 
cl.oee· reuling o! the dratt ~tory 

·l&nguace turaiahed below. Un.lesa -·'­
erwil» £tat..."-d. &ll altitude re!~ 
Meaa Sea I...illlrtl (.MSL). 

l'lllllliAl u.m&, VOL 44. 100. s--tHUaDAY', J,DSUArt -. !fJ'9 
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DEFTh"mOHS-FAR :?.UIT ! 

To ('DSUre ronsistency 'Jn-:o:-een t:Oe 
>ic re(UiatorJ .ie:·:.r.mor.s .n :?:l.rt 1 
c1 the cor:.cPpt o! rontrc:!~j \-:.s~al 

;1;ght. ar.d to co~:. :ie!ic1er.cu:s :n 
that pan, the !ollo'li.Lr.l ame~~ents 
are ;.:-opoSc!d (see ~ l.!.l: 

1. The de!in.:tion oi "ron:roil~ all"· 
sace ·• would be t-roadened to ~:.ti· 
c:illy mdude ··:>OSitl\"1! rontr'!)l are:l.S." 
This con-ects a lo~ stand~ om:ssion 
in this de!init~on. 

!!. A new deiinitlon. describing "Con­
troll~ Vlsual Flight" would be ILdded.. 
This .states that CVF is the ooeration 
oi an &iro'"&tt under VPR "tn designat­
ed pos1t1ve control airspace.~ Note 
that CVR is not a third kind of tl.ldit 
other than VPR or IPR. It la ~ a 
hYbrid. Rather, It would be defined as 
VPR 1n d~ted a.trsl)ace b.anng an 
aJn:ratt separated by ATC. TbereiOTe. 
all of the VFR proVlSions of the ~­
al Aviadon Regula.tions would apply, 
1n addition to any 5Pecial rules app.U.. 

· cable in the designated airspace. 
3. Also correct.lng an omission, a 

' det1nit1on of ''positive controlled .air· 
space" would be added malr log it clear 
that all aJrspace in wllic."l "positive 

· control" cas now detin~ in § l.l> Is ex­
ercised by ATC Is ·~it!\'e controlled 

· airspace." Together '\Sith the new defi· 
· Ditton of "controlled V1SU&l .fliJht" csee 

above>. this makes It clear that ATC 
separation of eac!l 2..1:teraft from all 
other aircr3!t. VFR and IFR. is l:nber· 
ect 1n the CVP concept. This is .In ad­
dition to the pilot's duty to see and 
avoid other a1rn'att speci!ied b:l 
t 91.6'7, and the pilot's PrimarY ~ 
sihWty for fllght safety stated tD 
f 91.3<a>. 

AmsPd PaoPos.wo-P.mr '11 

& stated above, "eontrolled visual 
~t" would be detl:ned a.a VFR oper­
ations in "designated positive CXJDoo 
trolled airspace.'' The proposed 
amendments to Put. '71 would detine 
the areas of positive ecmtroDed a.i!'­
spa.ce Within which c:ompliance wtt.b 
the CVP rul~ would be required.. Re­
lated amendments would &15o be- made 
to ~rve a cocsi&tent &..~a.ce stnle· 
ture. These proposals are a.s follows: 

1. The maJor ch.anres would be the 
amendment of 171.193 to lower· the 
contblental pos1Uve control area 
<PCA> noor from lS.COO feet to 12..508 
teet <10,000 feet In the Ea5tem ~ 
and wacem Step). and the ameDd· 
ment of Subpart Jt nJ.siDa TCA air· 
spa.ee to~ the lowered PCA .floor. 
Tb!s revision of Subpart K would. aa 
ln the Past. be ac:ccnnpl.ished by addl· 
tional aJ.rspa.ce actions ta1lo~ the 
raiwd airspace ot each TCA to the 
conditions at each locatJon. Aa staSoed 
above. publle comment wtll be &Duc.b.t 

mlntmi'U" the adverse tmpa.cta QD 
.rt1cipa.tinc and nonpartldpAUQ& w. 

craft. SecUon n.u would tJm a 

PIOPOSED RULES 

a.mendr-<1 to !'eGect thu rens1~n of 
Subpart K. ln a.dd!tion. J4 new TC.\s, 
t\t locaticns listed abo,·e. •\·culd be 
added i.:>llo•o\".r.g !lotice :Lnd ;Jut.hc pro· 
cedure ill\'Ohing S~.:bpar. K. Wi~!'l th:s 
acuon. there wcuJd be :1.J need !or 
MG:-oup L.""I TCAs ... :m1 •~at category 
'Qo'O:.lld be !"'e:noved !rom ~ 71. ~:. These 
c.ha.zlses. wht;n ccmoined ~-:o.n ~;:e loll:­
e.."Ul• ot the ?CA iloor. woU.:d ;;>roVide 
!or a conti.cuous protecti\'e enveiope 
of airsp::.ce, free ol unknown Y'FR :rat­
fie, for climbing, cruismg, 1nd descend­
iDe high performaDCe :Urcratt. When 
combined With the operating rule pro­
posals in Part 91 <discUssed below), 
these a.t..rSPace cllai::J.ges would ass:.u-e 
the availahillty ot po.siti~e control Cor 
an tn.!nc. VFR and IFR. from takeoU 
to lazvilna between locaticns sen-ed by 
TCAs. The lowertne oi t.he PCA floor. 
as proposed.. would not apply to tbe 
Alaskan postive control area, The fac· 
tons allectma &li"Cl'&it cperations in 
AJ.a.sJta are not addresaed in trus 
notice.. 

2. Under tbe current rules, the eonti­
nental control area extends upward in­
de!lnite.ly from a.soo feet and the 
positive control areas term.in.ate at 
60.000 feet. There is no need for the 
airspace ol the continental eontrol 
area to be superimposed on t!le air­
space of the continental posith·e con­
a-a~ a.rea. To eliminate this redundan· 
ey 1n the interest of a simpler alr.ipace 
.strU.c:ttire. f 71.9 would be amended 
<except tn A.l.a.ska> to raise the floor at 
the eontfnm'-" I control area to coin· 
cide with the ~ oi the continental 
pos!ttve control area. w!W:h 15 60.000 
feet.~ le\'el 600). 

3.. Coatz'Ol zon.es. under f 71.11, now 
extelXI upward to the base of the con­
ttnentaJ · ~~ area. However, as 
statecl.above. the bale of the continen· 
tal conU'Ol ·aroea would be moved up 
uam 14.500 feu t.o fll&bt.level600 <see 
above>. 't'here is no need to extend 
cantrol ::ones ~ throu~tb the·PCA a.i.r­
space. For this reason. and to further 
simplifY the :Urs\)ace structure. § 'll.ll 
would be ·amended to provide that con­
trol 2IODe5 tsmin&te at lO.iJOO feet 
KSI. cor 3,000 feet above the el"a.­
Uoa ot tbe a..il1)ort, whicbever is 
hi&herl. 

~G .um EQUUMDi Rvu:s­
PA&%'91 

'The ~ of the operat.!nc and 
eqUipment proposala in th.ia . notice is 
to proVide the CODdit1ons under which 
tbe "Controlled V1sual FU~ht" concept 
can be efiect.tvely and Jointly imple­
mented by ATC and by pUota. These 
propouJa an! u follows: . 

The maJor eq1H pment and opera tina 
rules implementin8 the CVF concept 
would be eoma.lned in a .new § 9l.llL 
These rules. which would apply 1n &d­
dWoo co all ocbet VFR provisions. 
have cme IOU ta commarr The e!leo-
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::ve a.1:d continuous furnis.!:ling of ATC 
sen'lces to FVR operauons at and 
above the !loor oi ~he continental 
positive control area. These proposals. 
'll.'iuc!l an oelie\·ea r.o =e the !lli.CllDum 
n~ded to fwl:; rl'a.llze tlle bene!its of 
an ATC controlled e:;·.,ronrr.cnt for 
VFR-:r:li.nea pilo~s. are reiaxed ve:-· 
sions of the rules ap~lic3.ole :o ~ op­
er:~.oons Ul :he positn:e controi area. 
They ha\·e C;een des1gned ~i~!l :.be re­
sponsibilities oi v"FR pilots in mind. 
and include the followmg: 

Cl> Either a VFR or IFR fliiht plan 
would be required Oe!ore enterin~ the 
positive contrOlled airsPace <that ;.s. 
be!ore c:l.tmbina to or above tbe floor 
of the continental· positive control 
are&>. As dJscussed below. '.hiS wo'.lld 
not cba.zure t..l::.e fll&ht ~ requ.ire­
menta applicahle to :t:::i?"R a!rcra!t but 
would permit cancelb.o.1on of tbe IFR 
fll&ht pian at any tt::le be!ore or a..~ 
entering t..l::.e PCA below 18.000 .teet. tf. 
t.be CVP rules in § 91.111 au complied 
wtt.h and tbe aira"a!t is operated in 
coml)lla.nce with v1suaJ ~bt rules. 

<2> VFR pilota would be prohibited 
tram ente~ the PCA without ATC 
authonzatton and without at least the 
equipment required for Group I TeAs. 
This includes tr:msl)onders a.Od Mode 
C eneOders as well as tbe navtp.tionaJ 
and communications eapabllities re­
quired in f 91.90. Consistent With this 
equipment requirement, § 91.!4{b)(4) 
would be amended to apply the en 
route tran,cn)Onder and Y:ode C re­
quirement to a.trcraft "above the floor 
o1 the c:ontmental posit.tve control 
area. .. 

<3> To ensure t.he continued ~ 
Ucm ~illties o1 ATC while a VPR 
aircratt is under ATC contrOL new· 
§ 91.111 woa.ld require tha.t VFR air· 
c:ratt <a> comply With ATC clearances 
and iDstrUctions. (b) adVise .AXC i1 
visual fllaht . rules cumot be main­
tained. (C) maintain & CDDt!nUOUS radio 
wateh. and !d) report to .ATC the loss 
oi navtp.tional capability. A simple 
rule for dep&rtmg from the positi~e 
control area followin~ two-way radio 
fail~ is also proposed. The intent of 
these proposals is to tailor the new re­
quirements to t.he skill level of VFR 
pilots who now work ef!ectt\'ely With 
ATC In terminal control area&. These 
aldlls would include the &bWty to m 
make altitude chances rmd fly any 
radar vectors as£1gned by the control· 
ler to mn.inta.tn positiVe separation; <li> 
file a .atgbt pian de.tintn&' the route of 
fl.lght ~ VOR &irways or. point-to­
point navigatjon with reference to 
navip.tiana! aids: and <W> I! so cleared 
by ATC. ny the fllltbt plan route a.s 
filed. ~t>ertence With VFR pilots now 
participating in TeA.! and TRSAs indi· 
cates tba.t these pilots have the skills 
to c:ornt~iY with these proposals. The 
PAA ""t)t!Miud t.hal the pt'OViaJons 
ot Ul.lll woul4 not.~ in azry 



v:ay, ~he. dut}' or pilots. under VFR. to 
plan a.nd execute their nights in !ull 
compliance w1th· alJ n.sua.l flight ~es. 
This inc.!udes the pilots' responsibility 
to avoid situations <such as '"VFR· 
over-the-top'' operations in wh1c.h a. 
nonin.sC"'UDlent rated palot finds hl!Il· 
self or herselt over a cloud iayer> re­
sulting in detenorating weather th~t 
may p~ude contmued VPR flight or 
safe de:sceot at the destination. In 
these cases. ATC's role and re.sponsJ· 
bility, under the CVP concept. v:ould 
be !imited t.o the issU&Dce o! clear­
ances and instructions~ requ~ by 
the VFR pilot. and se;>arat1on o! that 
&ircra!t trom other VFR and IFR air­
craft. 

C4> Current §91.75<a> provides that a 
pilot who h.u obtained an A TC clear· . 
a.nee may cancel an IPR m~t plan 1f 
~In VPR weather conditions 
··except in positive control· ~ace." 
There is no intent to prohibit cancella­
Uon of an IPR ~t plan !or I}""R air· 
cra.!t open.ti.ng in the same airspace as 
CVP opera.tioru. ·An IrR aircra.ft 
should be permitted to eance.ltts !IJ$ht 
plan a.nd proceed in t..he same manner 
as CVP airt:ratt in the pos1t~e control 
area below 18.000 feet. .Acco~ly, 
§9L75<a> would be amended to permit 
c:ancellation of an IFR fi!ght plan 
"'except In pOsitive control airspace .at 
and above 18.000 teet." It should be 
noted that this would not change 
other rules that ms.y limit the authori· 
ty of air carriers or other operators to 
cancel IPR !light plans. Nor would 
t.his proDOS&l &t!ect. in any way the. 
duty of operators who cbana'e !rom 
IFR to VFR alter entering the posltive 
~trol area to comply· w1th ATC 
cleara.n.ces and instructioru, even alter 
:1.%1 IPR flight plan is cancelled. The 
CVP rules would apply to these air· 
craft as well as to the other VFR air­
cra!t in that airspace. 

< 5 > Based on ~ence In furnisb.. 
~ ATC semce.s t9 b.i&.b. ~rformance 
ai.rc:'att that an departing trom 1Lir­
ports served by TCAA. the P AA h.a.s de­
t.esmined thac the current ~-knot 
speed l.lmit in ~ 91. 70< a'· that now ap­
plies below 10.000 feet. can be sate!Y 
relaxed tor cert&i.n ~ &frcrl.tt 
that are cllm.bl.ne wtthin a TCA.. Spe­
ei!1cally, once a hi&b. perfot"'D&ix:e air­
c:ratt h.a.s d~p&rted from the c.loR-in 
term.tna.l environment &nd b.u reached 
an altitude of 5.000 teet. the PA.A pro­
po&es to pennit speeds ~J"e&ter than 
250 lmot&. which would reduce the 
time ln wb.ich. the &ira'att Is held bacl.: 
in a mix wtt.h low a.ltitude C'a!f1c.. and 
would acbi~e Improved e!!idency 1n 
terms of ~ moved and !uel 
saved. Two alternative concepta are 
proposed !or public comment. Under 
one proposal. the 2SO-«Doc speed Um.it 
would si:mply be ellminated tor these 
c:llm.bin~ a.irC:ratt. tTD<iL'T the other &1-
terna.t1ve, a ll)ed!1c speed llmit be-

norosr:D IUUS 

tv:een 300 and 350 knots would be 
adopted. Under either con~pt. ATC 
would retam full ne:ub11ity to restnct 
the speed o! aircra!t where necessary 
for safety. This proposal does not in· 
elude arrivmg aircn!t smce they pres­
ent a !ar different traUic management 
and sepa.ra.tion problem by convennng, 
from the high speed en route struc­
ture. into.. the limited low altitude ter­
mi.n.a.l a.irst>a.ce (rather than diverging 
Into the en route environment.>. For 
these airl:ratt. excessive speed must be 
checked un!Iormlr. by regulation. to 
r.58.isc in i&!e :~eQ.uenctn~r. eificient a..1r 
trai!JC fioW, sector-to-aector hand ofb, 
el!ect1ve low IUtitude vectoring, &D.d 
ot.ber A TC ws.ks. t.ha.t are u.sociated 
wtth the ~ ptuue or ~he :n­
vol~ the wide ~ mix of di!!er­
ent &ircra.1't per!orme.nces pr~nt ·in 
the low altitude ~rmina.l enVironment. 

<6> Current§ 91.97<a> req\lir'n all a.ir­
cr.l!t In posiUve control areas to 
comply wttb specttied IFR require­
ments. illdudln.l; tbe nee"d !or an in· 
stnunent rattng. An exception for air· 
cra!t ooen.tin&' under the CVP provi· 
s.t.ons of §-9Llll 1.s proposed. This 
wot!ld achieve consistency between 

. § 91.97 and the new § 9-Llll. 
<'7> In order to avoid unnecessary 

penAlties on a cls..s5 of sport a\iatlon 
that has already achieved a hiah level 
of sa.Cety 1n operations up to the cur­
rent'noor of the posiUve control areas 
<18.000 !eet>, t.h.ese ProPo.sals would 
exciude glider operations; although a 
prior noti.fica.tion of ATC (by radio or 
telephone> would be reqnircd.. The 
modem competition sailpl.a.nes that 
ocerate ln these ~er altitudes are 
highly m.a:neuver&hle aJ.rcratt with ex­
cellent ~it visibility; Their oper­
ation trequenuy Involve$ almost con­
tinuous drcl1ng flight, which eXPOSeS 
the enUre bonzon to pilot vision. Be­
cause of the necessa.rfiy random mode 
ot operation of .soa..rttut QP«'3.t1oD&. the 
~ requJ.rement;s proposed herein are 
vtrtually lncoJ:llt)S.tible with soaring op­
erations in the high altitudes. The i.m­
po.sition of this kind o! imr;>act has not 
been justi!1ed in v1ew of the b.J.i'b 

·safety record ~l..L!lhed !or high alti­
tude il.\der operations. The equipment 
&Dod operat:ina rule PJ"'posed 1n 
H 9Llil and 1111.2-l{b) u amended. 
would conta.tn e~t1ona !M fUlders 
opera&.lo.lr be~ the noor ot conti­
nental positive control area < 10,000 
feet or U.!500 feet. aa appropriate) and 
18.000 feet. It is belie-ved that ,; re­
-quirement !or prior notification would 
provide ATC wtth a.n adeqUAte ba&i.s 
tor rou~ other a1rcratt around the 
~ ol)en.tions. 

<8> In view of the p~ to add 44 ,.ew TC.A.a. as dJ.scwlaed e.bove. there 
would be no need tor Group m TCAa 
u an &ddmnnw &lJ.nl,pace a.t.esory. Ac­
c::ordinaiJ', the I"~ b) wo~ 
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III" TC.A.s would ~ remo\·ed from 
U 9l.Z4 and 91.90. 

P.\RACJron: Jty!'ofl'S-PART 105 

As noted above., tire CVF concep 
intended to er.sure that ATC is aware 
o!. and can separate. ail t.ra!!lc Ill de~ 
i.gnated au-space. The FAA h.a.s become 
concerned that the presence o! un­
known jump a.ircra.!t. a.od the random 
dropping ot pa.rachut.l.st.S. may prevent 
full attainment o! eXJSting a.ircr'a!t 
separation capa.billtie.s 1.n positive con­
trolled airspace. Experience indicates 
that the vertical tn.)ectory. near tn­
vtsibWty, &od. lack of Dl2.I!euverabil.lty 
of free !all.lnc Jumpers mAke it .ex­
tremely di!tlcult for pilots to see and 
avoid them. For thill reaaon. this p~ 
posal. when combined with the low­
ered PC.A floor. wouJd a.!!ect pan.chut­
lsts in t.h.ree ways. First. the require­
ments in propaied § 91.111 would 
apply to the jump a.ircra!t ltseU. Sec· 
ondly. by lowen.n.. the floor o! the 
continental positive control area to 
12.500 !eet < 10.000 !ert in the Western 
Step and Eastern Step), the current 
provisiowf of § 105.21. includinc the re­
quirement tor a.o ATC authorization. 
and the information provisionS of 
§ 105.2.5, would apply to Jumps at and 
above that lowered noor. Finally, 
§ 105.21 would be amended to. extend 
these requirements downward into ter­
m.in.al .::ontrol areas. Comment& !rom 
the sport parachut~ community· an 
requested to assist the FAA in mini­
mizing the impact ot thia proposal on 
Jump operations. 

TJic PROPOSED~ 
.A.ccording)y, the Pe<ien&J Avi11tion 

A.d.ministrat.ion proposes to amend 
Parts 1. 71, 91. and 105 of th~ Federal 
Aviation Reau!atioxu (1-1 CFR Parts 1. 
71. 91, and 105> as follows: 

PMT 1-o6'INITIONS 

§ 1.1 (Ameadedl 

1. By amending § 1.1 by reVising the 
def1nit1on of "controlled airspace" by· 
ad~ the words "positive control· 
area." between the· wtX"Cb "control 
~ .. and the words "control zone," 

2.. By ~ § l.l to add the fol­
lowtng new detlnition follo~ the 
definition O! "COntrolled ·ain;pa,a:"; 
-·controlled vtswU !llg:ht' means the 
opera.tfon of an a.J.rcr&!t under VFR in 
dZ!!!i8l''ted positive controlled. air· 
space •• 

3. By amendln& § l.1 to add the !ol­
lowina definition followtna the de!ini· 
tlon of ''po&itive control": " 'Positive 
controlled &i.rspQce' means des1&n&ted 
airlJpace 1n which positive control is 
aerciaed.'' 
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4. Bl' an:encting ~ ':'1.9 to read as !ol· 
rs: 

1.9 ContiMnt.al Control Ana. 

The C"ntinental Control Area con· 
SlStS of the aJrscace ot the -18 contigu· 
ous States and the District of Colum· 
bia aoove flight le\·ei 600. and Al.a.s.ka 
above 14.500 f~t MSL. except-

(a> The .-\.I ask..a Pen.insul.a west of 
longitude 160'0o·oo .. W . .:. 

(b> The airspace less than 1,50() f~t 
above the .mrtace of the earth; and 

<c> Probiblt~ and rest.ncted are:lS. 
other tb.a.D restricted areas prescri.be<t 

. under Subpart D of this part. 
5. By amendin& the !irst two sen­

tences of f 71.11 to read a.s !ollo~ 

J ;1.11 CoacroJ -
The control zones listed in Subpart 

P or this part consist o! controlled air· 
space wbic.b extends upward !rom the 
surface of the eart..b.. Unless otherwise 
prescribed by the Ad::nin.istrator in 
Subpart F. control zones terminate at 
10.000 feet MSL. or 3.000 feet above 
the airport e!evatiori. whichever is 
higher. 

• • • • • 

§ ':1.1% (A.IMaded J 
IS. By amendin& § 71.12 by ad~ the 

followtng new second sentence after 
the words .. of this chapter": "Each 
term.inal contTOl area underlying the 
ccntinen tal_ positive control area listed 
1:1 Subpart H of this part contaiJ:ls air­
Qace termina.ting at the. base ot the 
cont.ineDtal positive control area. 
unless otherwise specified in subpart 
K.." The refer-ence to Group m Termi· 
na1 Control .Areas would be removed. 

Ncm: The ::1 '!'ermJ.naJ Cantl'ol Areu de­
tined Ln SUbpart K would be Lncih'iduall.y 
amended. in Laur &li'Space acuana. to nwe 
tbell' ceilin&3 :.o the lowered !loor ot the 
CODLtneot:l.l po.ltt?t! c:ootrel are&. This 
1rowd a.l.lo be tl"'1le o.f th~ 4-4 new TeA. t.'la.f. 
l.l'f: proposed ThO&e actions are DO' iDdQd. 
ed !n tb.;s notlce but would be tMe:n laUr 
under SUbpiU't K.. Subpart K is DOt ~ 
ll&hed :n t.'le Code of :l"eder.U Rec'Jktlmls 
but ill found LD t.he PEzlu.Al. Rstan~~ u 43 
PR 647. J&DUU7 3. 187&. 

1. By amen~ t 'lL193 by t"e\1sing 
the description of the cont1ne:Dtal 
positive control area to read u fol­
lows:. 

f n.t93 Dnipaioa .t Poadn Coalrol 
AftSL 

• • • • • 
CoJI'TDaliTAL Poau 1 c ' Coii'DoJ. Am:~. 

That &in;lace at and aboVe 11'00 feet 
KSL •exclud..ula t.h&t atrspace at and beiow 

00 teet ACiL>. UP 1.0 U\d tnc!ndtn1 ~t 
d 600. tnUun t.he ~ conu.uoaa SLaras 

__j the 0~ of Columbia 

PIOPOSED RUW 

Santa BartJe.ra lsJand. F'1.ral.lon Wa.nd. and 
t~e a1rspa.ce south ot La.t. :!5'o..·oo·· N': :~.nd 

the a.1npa.c~ a.t and a.oo\·~ 10.000 f~et :'dSL 
<ucJudi.ng ;.hat au-space at :l.lld ~low 2.500 
:e« AGLI. but ~Jo\\' 1:!.500 !~et :'dSL. :n 
the foiloVOUl.i .ul'as.: 

~ 1 l W~m S<~. Wlthm !JnP.S e:'ttending 
~ t..l. 39"15 OO"'N .. Lont( t:J"5l"OO""W .. 
VIa Lat. 39'15·oo-·:o< .. Lon~. 1:!1"00 OO"W .. Lat. 
J7'0J OO"S.. Long. ug·::9·oo·w.. :...u. 
36'33"00"S.. Luna. 119"l4"00""W.. La.t. 
35"H"OO .. S.. Lo~. l18'i:!.OO"W.. Lat. 
34'56·oo .. s.. Lona. us·::t·oo··w.. Lat. 
34'5l"OO"S~ Lon&. ll8'H"OO"W~ La.t. 
34"48'00'~~ I.Dna-. 118'05"45-w.. Lat. 
34·~·oo .. s ~ Lon&. ua·oo·oo--w ~ Lat. 
3.3·~·oo"s.. Lon&. uoz::·oo -w.. Lat. 
33':a-Jo·-s.. Lona. 115'4.2'10"W.. Lat. 
33'23"40''N~ Lon1. 115'33':!0"W.. Lat. 
s:rst·OO"N .• Lona-. us·:s·ww~ i..ctersectlon 
ot :.be United St.ates/Mex.ic::lll border wtt.h 
Loa&. 115'23'00''W ~ thence via t!te United 
Stat.es/Mexk':1n border to !.at. J:r'll'JO"N .• 
~- 117'11'00-w .. t.h~ v1& a line t~ 
m1les from and J)IU'alleJ to t.he coaaUine to 
the pomt ot ~ excJu~ t.h.at air· 
space below 2.500 feet AGL. 

< :Zl .East.em Step. East of the M.lssi.ssippl 
RJvf!!' LDd east of a. line exun~ from La.t. 
4G'1no-N~ Lana. 94'20"30'W~ Vi& the 
H'20"'30"'W ~ line of IOil.lltUde to the United 
States/Canadian border. 

Non.-8ectkm 71.193 ia found in the ~ 
DtAL RxlftD only <43 FR 630, Ja.nuan 3. 
19'l8l. It ill not publl5bed in the Code of 
~en.l ResuWJons . 

PoUT 91-0t'OAT10NS AND EQUIPM£NT 

§ 91..:.& [A!M..oed J 
a. By :unenc:Una f 91.24<b> to-
<1> Provide an exception !rom the 

ATC Tra.nspaoder and Mode C aJti· 
tude reporting eq_uipment require­
ment. for persons oper:Ltin.g gilders 
~ve the ·.Door of the Continental 
Positive Control Area "up to; but not 
including. · 1a.ooo feet MSL" rather 
than "below the !loor of the positive 
control area" as stated 1n the current 
rule: &nd remove the reference to 
GrouP m TCAs in f 91.24<b><3>: acd 

<ID Delete the words "above 12..500 
feet • • • below 2500 feet AGL" in 
! 91...24CbK4> and... inlie.rt the 1110rds 
.. above the !loor of the continental 
;>osttive control .:~.rea" in pLace thereof. 

9. By am~ § 91.70 by revising 
the nus.h· ~..oh following para­
craP.b <b> to read u follows: 

f tl-... . AJreraft Speed. . 

• • • • • 
(b) ••• 

Paraera;lh <b> of this sec:tton does not 
apply to any operat1om within a Ter­
minal Control Area. Such operations 
aball oomply with ~h <a> ot 
th1a section except th&t.. in Termin&l 
Control Areas con~ the base of a 
posU.ive control area. c.llmbing w-c:ratt 
over 5,000 teet a.bave t.be airPort eleva­
tiao. t.hat ue cleared tor t.l.titudes 
abaft 10.000 feet M.SL vtthin the 
TC.4. IDa¥ exceed 250 Jmot& (288 
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M.P.H. l unless other>OLSe instructed by 
·ATC. (In the aJtemaUn•. the F.U pro· 
poses to specify a smgle speed !UI"..Jt. 
selected !rom bet.,.een 300 and 350 
knots. !or these climbing a.tre:-ait.J 

~ !.'1.'::> (.Amended I 
10. By amending ~ 9l.i5<a> by delet· 

in.& the second sentence and substitut· 
!ng for it the words ··Ho~·e\·er. except 
In pos.itl\'e controiled 3Jl'Space at and 
above 18.000 feet MSL. this pa..ragraph 
does not prohibit the pilot !rom can­
cell.lng an IFR !light plan i! the air­
c.'"3.tt is operated in BFR a;eather ::on· 
ditions in compliance wtth the vi.sua.l 
~ht rules in th.is part. iolclu~ the 
controlled visual lli.&"ht provisions o! 
§ 91.111. 

§91..91 (AllieD tied J 
11. By deleting § 91.9Q<c>. Group Ill 

Tenninal Control Ar~as.. 

§ 91..91 (Amended) 

12. By amend.ln& § 91.97ta> by revis­
Ing the Introductory clause <"Except 
• • • section."> to read a.s follows: 
''Except as provided in p~ph <b> 
of this sect.ion and in § 91.111. • • ... 

13. By adding the ne111 subJect head-
Ing "CONTROu..ED V!SU AL 
PLIGHT" immediately following 
J 91.109. 

a_ By adding the following new 
§91.111 !mmed.ia.teJy after the new 
subject hea.ding "CONTROLLED 
VISUAL FLIGHT" and lmmediately 
before the subject bea.ding "lNSTRU· 
MENT FLIGHT RULES'': 

§ 91.111 Coatroiled Via.&l FUpta. 

<a> Each person who operates an air­
cra!t <other than a gilder> under VPR 
in the continental positive control 
area designa.ted in Part 71 of this 
c~r. at below 18,000 teet MSL. 
ahall comply with this section in addi­
tion to the other V1sUa.l fliiht rules o! 
this part. 

<b> Each person who operates a 
dider in the coottnent&l posittt-e con­
trol area at and be!Gw 18.000 1~t M:SL 
shall notifY ATC prior to entering 
that airspace and turnish any 1nf orma­
tion requested by ..:l..TC to assure saie 
separation. 

<c> No pOot may operate an aircratt 
~ the continental positive con­
trol area under VPR unlesa-

<1> A VFR or 1FR ntght plan is liled 
In accordance With § 91.83 before en­
terins that airspAce; 

<2> ATC authori:zes the pUot to enter 
that airspace; and-

<3> The aircratt "1s equipped aa re­
. quired !or Group I Terminal Control 
Areas 1n § 91.90<a>. 

< d> Each pilot operating an aJreraft 
1n the continental. positive control 
r.rea under VFR sh.all-

<l> Comply with ATC clearances and 
IDstructioDa ill a.ccmdAnce with § 91. 'TS; 



PIOPOSED IULES 

1:!> Ad\'i.se ATC if ~ompllance with 
an· A TC clearance or instruction rna)' 
cause the O)ilot to \"iolate the \"isuaJ 
fihtht r.Jles of thu pa..""t: 

c 4 > In ~he event 01 two-way radio 
!allure. use the transponder code aes­
ignated tor ~uch failure. continu.e :o 
comply wJtP \'isual flight rules. and 
leave the c:onc!nental positive con~rol 
area as soon as possible: and 

<Sl Report immediately to ATC the 
loss of VCR or other naviptional ca­
l)&bility. 

• •· • • • 

PART 1~AIAOUTilUMPtNG 

15. By amending § 105.21 by amend· 
inc the section heading and paragraph 
(a) to read as follow:~! 

f los.JI Jumps 1ft. or into Po-iUve c:ontrol 
ueu or tft11UnaJ control areu. 

(a) No person may make a parachute 
Jump, and no pilot in command of an 
&ireraft may allow a parachute Jump 

to be made from that aircraft.. In or 
into a positive control area or termmaJ 
control area without. or in \'tolation 
of. an authorization LSSUed under this 
section. 

• • 
•Sea. 305.' 306. 107. 313Cal. ~01. and 1110. 
F~eral Anauon Act of 1958. as &mended 
<49 U.S.C. 1346. 1347. 13-18. 1354tal. 1421 and 
1522i: sec. 6Ccl. DeQanment ot -:'ransparta· 
tion Act <49 o.s.c. 1655CcJI; and a CFR 
ll.t5 and u.&n 
Non.-The"F~ral A\"iation Administra· 

Cioa has determUJ~ that this document In· 
• \"olves a pJ"'PC)&ed ~tlon wllich Is not 

coDifderecliO be sienific&Dt under the proce­
. dures &Dd c:rUelia prescrtbed by Executi\·e 
. Order· 12044 and Implemented by interim 

Dep&nment ot TnD.sporution ruidelines 
(43 F!t 9582:-M.Ueti-a. 1978). - ... 

Issued ln Wa."hln.non. D.C.. on Oe· 
cember 27. 1978. 

F"'wna.nf L. Ct7mmrGRAM. 
Ac:tino Direc!or. 

Air Tra.t/U: Sen•ice. 
CPR Doc. 71-36461 FU~·12-28-78: 1.1:38 aml 
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Federal Aviation Adm;nistration 

RNAV POLICY STATEMENT 
JMTR0Dt7CTJON 

The Federal Aviation Administration 
cFA.A> endorses the concept of area 
navigation CRNAVl and recognizes the 
benefits that RNAV offers to both the 
alrspace user and the national airspace 
system <NASI. This policy statement 
puts forth a h;o-part action plan 
designed to facilitate the use or RNAV 
Jn the national a.irspace system. The 
mandatory caniage of RNAV avionics 
In order to use the air traffic co:1trol sys-

. &em 1s not.' envisioned in the near future. 
BACKCRO'OND 

Early in 1972 a task force 1ns formed 
to make an indepth study of area naVi­
gation to determine tts potential-value 
in the national airspace system. The 
ta&k force was comprised or represent­
atives or commercial and general aVia­
tion groups, and the FAA. The findings, 
concepts developed, and recommenda­
tions of this group were published in a 
report tiUed "FAA/Industry RNAV Task 
Porce Report." · 

The task force report Issued In 
February 1973 1s a concept paper show­
ing ho\\' RNA V could be used 1n the sys­
tem. The RNAV task force made many 
assumptions, several of which required 
extensive R&D eftorts. The task force re­
port specified an action plan to imple­
D)ent. a charted route· and terminal s?·s­
tem design concept wblch would replace 
the VOR route structure \\itb a charted 
RNAV route system in an orderly !ash­
ton with ldentltlcatlon or specific areas 
which v.·ould need detailed attention. 

The user/public comments on the task 
force report did not re'lr·eal any slg­
nlflcant new facts or Issues that v.·ere 
not knov;n and considered by the task 
force. However. the com.mentors collec­
tively agree v.·ith the task force, ooncern­
tng the need for the findings to be thor­
oughly examined, studied and validated, 
pazticularly from the cost benefit aspect. 

Jn Aprll 1974, the FAA Issued Its area 
naVigation Interim policy statement 
which ~~ted in part that: "The agency 
wlll, therefore. proceed with the opern­
Uonal and the reseBl'ch and develop­
ment efforts necessary to validate .the 
concepts 1n the report and continue to 

NOTICES. 

plan for an orderly development and 
transition toward an RNAV-bascd sys­
tem. • • • The most lmport&nt of the 
lnJUal R&D tasks will be a comprehensive 
cost tbenefit analysis to determine user 
and' system pa)·otrs as a prerequisite to 
implementation or the. plan." 

Since then, &lgnltlcant research and 
development work has been accom­
plished. Th..ls work culmlnat~d 1n an 
assessment of RNAV Task Force concepts 
and payofts <RD-76-196 Implementation 
of Area Navigation in the National Air­
space System. December 1976.> lt con­
cludes that: "n1e results obt.'lined from 
economic and operational impact anal­
~sls. and from various supporting sys­
tem studies. indicate that the ll.dvantage.c; 
of area navlga Uon to both the users and 
the ATC system are sufficient to warrant 
implementation of the charted route and 
terminal area navigation concept, ·par­
ticularly when all users are RNAV 
equipped." This concept Is based on the 
task force recommendations, but modi­
ftes those recommendations to Insure 
that maximum benefits w1ll accrue to 
both the ATC system and the users. Al­
though addl'tional research and develop­
ment work ic; stUl required in some areas, 
implementation of the area navigation 
~oncept can proceed 1n parallel \\'lth 
these efforts. 

User responses to the recommended 
modification of the RNAV Task Force 
Concepts and to the RNAV Payoff Study 
were favorable. There was general agree­
ment that RNAV should not be made 
mandatory for participation In the ATC 
system at this time, but FAA should take 
positive steps to promote RNAV lmple­
ment.atlon in accordance with the modi­
fied concepts persented In this study. 

In addition to the studies showing the 
efficacy of RNAV, the number of aircraft 
wtLh RNAV capabllity Is Increasing. 
There is a growing immediate demand 
for routes and procedures which will 
allow users to obt.aln the advantages 
offered by their RNAV Bvlonlcs. 

POLICY STATEIIENr 

The FAA. under pubUc law BS-726, 
has the responslblllty for development 
and implementation of radio-navigation 
systems to meet the needs Cur a;afe and 
efficient navigation and traffic control or 
all ciVil and military aViation throughout 
the national aviation ustem. This policy 

as pubUshed in 

statement pertains only to a:rea n8\'l~a­
&.ion and 1s supplementary to overall FAA 
navigation policy. 

The FAA recognizes the advanta~:cs · 
;that RNAV offers to both the ATC ~'YS· 
tem user and operator. &.Dd will pur6ue 
a two-part program leading to the 1.1lti­
mate objective or an RNAV based air­
space structure. This structure wW be 
based on the modified RNAV task force 
enroute and terminal concepts. Imple­
mentation w1ll be oonslstent with the 
rate of user implementation of RNAV 
al1onlcs, but the mandatory carriage Clf 

RNAV avionics as a condition to partie­
Spate 1n the ATC system 1s not envisioned 
1n the near future. 

To be responsive to current &.Dd near­
term RNA v users, the FAA wW · deter­
mine RNAV user needs and take positive 
steps to !acllltate RNAV use within the 
existing air tramc control environment. 
Th1s wlll include: 
EllmJnatlng ea:.Latlng RNAV route& wblch do 

not respond t.o user requirements. 
Eat&bll5blng. on a case-by-case basis, B.NAV 

routes wlth the accompanrlng B.NAV tran­
B1t1on segment&, BJ!>s and STARs. 

Promoting the est.abll5bment or RNAV ap­
proaches at nonlnstrumented airports. 

EatabiLsbi~Yt a contlnulng progn.m to edu­
cate pllots, air tramc controllers, 1Ught 
~~ervtoe apeclaltsta and flight at.andards 
~lall.sta about B.NAV ane1lt.& capa.bWtles. 

Developing a national waypolnt aystem to 
tacUltate pUot selectlon of Cllrec:t routes. 

Development and promulgation of RNAV 
avlonlcs mtnlmum aelectton lrtandare1.s. 

Concurrently. the FAA wlU wu:lertake 
a tong-range effort to develop a JnaSter 
enroute and termlDal RNA V route design 
and transition plan to bridge the gap be­
tween today's structure and tbe future 
RNAV structure. Develo;Jment of the 
JnaSter RNA V design will require close 
and continuous coordination v.ith all air­
space users and ww Include an enyiron­
mental analysis. 
(Bees. 307(a) and Sl2(a) of the Federal Avta­
tlon Act of 1968 (f9 u.s.c. 1348(a) and 1353 
(a)) and Sectlon &(c) of the Department of 
Tn.nsportatlon Act (f9 U.S.C. 1655(c)) .) 

Issued 1n Wa.shington, D.C., on Janu­
ary 7, 1977. 

.JonN L. McLvoAs, 
Administrator. 

IFR Dot'.77-1227 Piled t-U-77;8:f5 amJ 

fiOElAL UGISTEI, VOL 42, NO. t-tHUISDAY, .JANU.UY U, 1977 
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APPEND!~ B 
AIR TRANSPORTATION ASSOCIATION OF AMERICA ASSESSMENT OF 

FAA PROGRAMS. RELATED TO FUEL CONSERVATION 



Air Transport Association 

Mr. John B. McKinley 
Systems Control, Inc. (Vt.) 

at a OF AMERICA 

1709 New York Avenue, N.W. 
Washington, D. C. 20006 
Phone (202) 872-4000 

September 5, 1979 

Champlain Technology Industries Division 
2326 s. Congress Avenuei Suite 2-A 
West Palm Beach, Florida 33406 

Dear Mr. McKinley: 

This is in reply to your letter of August 6, 1979 
in which you requested an ATA assessme~t of FAA programs re­
lated to fuel conservation. You are probably well. aware that 
the airlines have been vitally concerned with the problem and 
have taken many steps to control and reduce the amount of fuel 
used. In preparing our reply we asked for the views of various 
staff members to determine those areas in which FAA rules, 
regulations, and procedures had an adverse or beneficial effect 
on fuel use. Although our reply is not comprehensive, we be­
lieve that it covers a major portion of the p·rograms of concern 
to the airlines. It also covers most of the subprograms given 
in your checklist. We have generally followed your outline 
in presenting our staff views. Our specific comments are as 
follows: 

I. FAA ATC Subprogram 

Fuel Adviso~I Departure (FAD) 

Airlines are awaiting FAA Headquarters action to supply 
a revised draft of the FAD Order which is to include changes 
considered at an airline/FAA Critique in Chi.cago earlier· this 
year. According to ·FAA internal sources a revised draft was 
prepared for FAA in-house review two months ago. The most 
recent formal contact ·With Air Traffic Control Systems Command 
Center indicated that we can expect the revised draft to be 
provided "shortly" fqr airline review and comment •. Progress 
on this has been too slow. However, it should be remembered 
that airlines have not authorized FAD expansion to other 
terminals. 

As a result of FAA/airline discussions at an Air. 
Traffic Control Committee meeting in Denver, Mr. Failor, 
Director - Air Traffic Service, ~AA, has instructed the 
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ATCSCC Chief to get together with Flow Control Chiefs at 
five facilities to review the functions and responsibilities 
for such facilities in terms of ATCSCC. Mr. Failor directed 
that a definition of the responsibilities and functions of 
ATCSCC with regard to management of systems flow control be 
developed. The meeting with ATCSCC has been completed, and a 
briefing of AT-300 is scheduled for the last week in August. 
This Division is scheduled to meet with the Director of Air 
Traffic Service next week to determine the future roie of 
ATCSCC. Early reports indicate that a request for additional 
ATCSCC manpower is expected. 

Flow Control Automation 

FAA in-house automation efforts are proceeding essentially 
as scheduled with data now being exchanged b~tween the flow 
contr.ol computer at Jacksonville and related ATC fa.ci.li t.ies. 
Changes have been made in the first pha,se of the original 
program which now precludes the rejection of air carrier flight 
plans that do not contain an estimated time enroute (ETE}. 

Problems are currently being encountered between 
Jacksonville flow control computer and ATCSCC. The Data 
Terminal Equipments (DTE's} in ATCSCC are functioning; however, 
problems exist in the interface between DTE's and the Jacksonville 
computer. 

An additional.problem has appeared in the.DTE functional 
capability which resulted from a reported omission in the 
specifications by FAA. Reportedly, ATCSCC cannot store dat·~ 
received from the flow control computer for modification and 
direct re-transmission to the users. Additional hardware is 
required to achieve this. The required action is now under 
way with completion of contractor work sche.duled for 
September 30, 1979; and as the OTE interface is accepted, on 
line operations should be available in mid-October. As an 
interim fix, FAA plans to reassign teletype operations to 
the Jacksonville facility so that data cari be tran·smi tted 
directly to the airlines data distribution system. 

E'AA is awaiting a report on the airlines commitment 
to participate in the automated flow system data exchange. 
The ATA staff has advised the Chief of the Jacksonville 
Facility of airline responses to date. FAA P.Rt.imates that 
it will take at least six months to develop the airline­
Jacksonville interfaces once a full understanding has been 
reached. 

Wake Vortex Avoidance Systems 

The Wake Vortex Avoidance System no~ installed at 
O'Hare and awaiting operational use has the potential for 
significant fuel saving. This would be achieved by decreased 
spacing between aircraft. on final ap~roach. The decreased 
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spacing will have the effect·of increasing the airport 
capacity and will cut fuel-wasting delays during peak traffic 
periods. 

The· FAA has been extremely slo\'T in getting this program 
into operation. There have been numerous postponements over a 
period of several years. After approval was obtained by all 
FAA services concerned with the problem, further delays have 

·been encountered because of objections of the airline pilot 
group. Latest target date for start-up of operation is now 
January 1, 1980. There is a strong indication that FAA 
failed to properly educate and prepare the pilot group on 
the system, and that much of the objection is based upon lack 
of understanding of the way the system works. There is no 
assurance ·at- this time that the -targe-t -date will be met even 
though the system is ready for oper.ation and substantial fuel 
saving wil-l result when it is in use. 

Area Navigation (RNAV) 

FAA has completed action to finalize existing and 
modified RNAV routes. It has also established some new routes 
on an·"as required" basis. The general FAA approach ·to enroute 
RNAV applications appears to be based on "random routes" 
~ather than formalized RNAV route designations. Some terminal 
RNAV route requests from airlines have not been acted upon by 
FAA and are still pending. ·Airline attempts to have FAA pre­
pare a formal RNAV Master Plan have not been very successful·. 
FAA's reluctance appears to be based on the belief that random 
route usage is adequate. The limited RNAV implementation by 
airlines is a factor here, but there is little incentive for 
airlines to install airborne equipment until RNAV routes are 
available and a benefit can be realized • 

.t:xpanded TCA Program 

FAA's preliminary economic.assessment report £or the 
expanded TCA program indicates a loss in fuel efficiency will 
occur as a result of more regim~nted ATC practices. ATA be­
lieves that this loss of efficiency is minimal and is an 
acceptable penalty to pay for the increased margin of safety 
which results. However, each proposed TCA must be carefully 
analyzed on an individual basis to determine whether o~ not 
the traffic density and complexity warrants its establishment. 

II. Airports Subprogram 

Airport Surface Traffic Control (ASTC) 

It is obvious that a system of Airport Surface Traffic 
Control that will reduce ·aircraft congestion and allow the 
orderly flow of traffic will contribute to fuel conservation. 
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The extent of this fuel saving will vary widely between air­
ports and would depend upon the effectiveness of the control 
system. It would be difficult to make a meaningful estimate 
of the fuel saving from this source. Since the primary 
function of the system would be to increase safety, the fuel 
saving would in effect be a bonus. To have maximum effect on 
fuel saving, the system to be implemented should be effective 
even during the lowest minimums in use or under all visibility 
conditions. The airlines have been concerned about the slow 
pace in implementing an ASTC System. The current ASDE leaves 
much to be desired~ and ASDE III, although a welcome improve­
ment, still leaves open the question of aircraft identification. 
Airlines have repeatedly urged that the trilateration system 
known as Tower Automated Ground System (TAGS), which includes 
identification, be developed to a practical demonstration stage. 
This will allow a proper assessment to be made of the merits 
and disadvantages of the existing system in·comprir.ison with a 
developmental system so that a sound decision can be made as 
to a future corrt"s& of aotion. 

Fog Dispersal System 

Although there are several concepts of fog dispersal 
that appear to be worthy of test and evaluation, FAA efforts 
in this area are practically nil. Lack of progress in 
development of fog dispersal cannot be ascribed to inhibiting 
FAR's, but is more likely caused by lack of interest in the 
subject. In all fairness-it must be stated that most fog 
dispersal systems are fuel-intensive, and there is a question 
as to whether some of the systems will burri more fuel than 
they save. It would appear to us that such questions must 
be resolved in some detail before a sound assessment can be 
made of their value. 

Snow-Ice Removai 

The fuel shortage has curtailed use of petroleum­
derived anti-ictng and deicing chemicals. It has also caused 
airport operators to be more cautious in the use of. snow and 
ice ~emoval equipment. There is currently no accepted 
standard for runway and taxiway surface friction that can be 
used by airport operators as a guide to safe operation. Suah 
standards could help prevent waste in snow and ice removal when 
treatment is provided if.called for. Hiqh cost and lack of 
petroleum-derived anti-icing and deicing chemicals has caused 
an increase in the use of sand on runways and taxiways. This 
in turn has increased the occurrence of FOD damage to aircraft 
engines and for this reason should be discouraged. 

III. Aircraft Operators Subprogram 

Capacity Restraint 

Capacity restraints on airline aircraft are the result 
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of several factors. These include limitations of runway 
length, cabin interior configuration limitations based upon 
safety requirements, and hot weather operations. The first 
of these, runway length limitations, becomes a serious 
problem at some airports where it is necessary to limit the 
load carried during high temperature conditions. The obvious 
solution is to increase the runway length and to provide 

·aircraft with improve~ takeoff performance. Both of these 
are relatively long-term solutions and are inherently 
~xpensive. · 

The second capacity restraint item involves cabin 
configurations· that are required for fast evacuation in case 
of an emergency. In some cases this requires seats to be 
removed or additional aisle space, and a wider passage between 
seats in the vicinity of emergency exits. Each of these 
contributes to lower efficiency and fuel econ~my. 

The third item involving operations at high temperature 
is a common airline problem in which airline aircraft loads 
are limited because of reduced performance of the engines 
ouring high ambient temperature conditions. A solution to 
the problem is the same as in the.case of limited runway 
.length, higher performance characteristics and longer runways. 

Reseating Existing Aircraft 

Much attention has been paid to maximize the load 
carrying capacity of airline aircraft, and seating con­
figurations, density of seating have been the subject of 
intensive study to the point where there is little opportunity 
for further improvement. 

Simulators 

Considerable progress has been made in substituting 
simulator training .for training aircraft. 

For consideration to be given to legally substitute 
simulator time for aircraft time, there had to be demonstrations 
that training in the simulator could in fact be as ·effective as 
training in the aircraft~ This happened in a variety of way.s, 
but the primary changes in Federal Regulations came about·by 
means of exemptions to those regulations which then permitted 
demonstration of the effectiveness of training in simulators. 
These carefully controlled .exemptions were conducted under · 
close review of the FAA and demonstrated that not only could 
training be conducted as effectively in a simulator, but 
it could be more e~fective than training in the airplane. All 
of this has led to the current situation where, ·with_an 
approved simulator and visual system, there are only a few 
.traffic pattern maneuvers that must be demonstrated and rated 
.iri the actual aircraft for transition training. From an 
approximate trans! tion tr·aining in aircraft time of around 
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30 hours, airlines now report a fairly uniform requireme~t of 
only three to five hours of aircraft time. 

About 80 simulators are in service with u. s. airlines. 
In 1978, thes~ simulators saved about 280,.000 hours of air­
plane time and reduced training costs-abqut 123 million dollars. 
(The current ratio of airplane direct operating cost to 
simulator direct operating cost is 12 to 1.) 

It has been estimated that approximately 204 million 
gallons of fuel are saved each year through the industry's 
present use of flight simulators. 

The airlines and the FAA agree that complete training in 
a flight simulator without using a training airplane at all ic 
curr·ently feasible and desirable. Unresolved, however, are 
questions concerning the ci;~:cwnstancP.R 1.mder which t.ot.:J.l 
traini,ng through Ri.mnl;=tt.ion will be .:1pproved, and Lu what 
extent realism should he varied to bring abou-t;. that approval. 

Reduce Fuel Tankering 

The practice of fully loading an aircraft with fuel in 
locations where fuel is available has been useful during the 
recent critical shortages, and airlines are making extensive use 
of tankering procedures. ·Unfortunately, the to·tal savings in 
fuel are not as. great as might be expected because additional 
fuel is required to carry the extra load of the fuel being 
tankered; however, it is expected that the practice will con­
tinue and will contribute to the overall economy and re­
liability of operations. 

Taxi on Fewe.!.:. _:E;~.<ir.~~ 

Airlines started using this technique as an economy 
measure long before fuel shortages became critical, and it 
has become a fairly standard practice among airlines. It is 
doubt_ful that further economies can be gained in this area o 

Climb Procedures in TCA's 

Limiting climb performance to speeds of 250 knots or 
less is highly inefficient. While the imposition of a 2SO knots 
limitation may be considered necessary by some for safety 
reasons, the airline view is that this limitation in Positive 
Controlled Airspace is totally unwarranted. As· a first phase,. 
the removal of speed limit restrictions within TCA airspace for 
aircraft climb-out would offer a substantial decrease in fuel 
burn during this phase of flig.ht. 

Op·timum Descent 

Fuel conservation descent procedures have been imple­
mented at many locations. Assessment of these procedures 
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to date- have. iridicate.d that with proper application a sig­
nificant reduction in fuel burn can be realized. Procedures 
could be refined at most locations and should be implemented 
at more airports. · 

Optimum Cruise Speed 

Optimum cruise speeds have been adopted by most air­
lines where feasible. 

Optimum Altitude 

Long overdue FAA ~ction is needed to permit aircraft to 
operate at fuel optimum altitudes. First priority should be 
given to achieving 1,000 feet vertical separation at flight 
levels above 29,000 feet. There is a long history of FAA 
foot-dragging on this subject, and a fresh approach needs to 
be taken. Airline,s have studied the problem and are con­
vinced that there are no insurmountable technical .. problems. 

IV._Aircraft Technology Subprograms 

New Near Term Aircraft 

The fuel economies promised by airline aircraft now 
on order by airlines are significant and are well recognized 
as a major factor in the purchase of new aircraft. Improved 
higher efficiency engines, super-critical wings, and other 
advanced aeronautical concepts all contribute to this 
improved efficiency. The extent to which the airlines take 
advantage of the more efficient aircraft depends to a large 
extent on cost benefit factors. 

Wing lets 

Winglets are now being tested on airline type aircraft, 
and information should soon be available on the extent of 
irnproved.efficiencies resulting from their use. When this 
information is available, .airlines. can then consider cost . 

. benefit factors ·to determine whether installation is 
worthwhile. 

Active Controls 

Possible future use of active controls can result in 
reduced structural weight of airframes with resultant in­
creases in fuel efficiencies. There are still questions which 
must be answered before active controls can be considered 
sui table for airline operations. . These include vulnerabi_li ty 
of the electronic control system to damage from lightning 
strikes and other electrical transients, and the extent to 
which reliability of the electronic systems can be guaranteed. 
The concept of having the structural integrity of an aircraft 
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dependent upon electronic systems is a new one which must be 
carefu-l~y considered because of the safety implications. 

On-Board Performance Computers 

Airlines are already installing performance computers 
on the basis that fuel savings will result. Actuar experience 
in routine airline operations is still limited, but there is 
a promise of substantial improvement in fuel efficiency. 

Lighter Than Air (LTA) Cargo Vehicles 

Interest in lighter than air cargo vehicles as a 
potential means of fuel conservation is based upon the concept 
that the power plant can be used solely rnr propul~ion and 
does not have to provide ,lifting force for such air.craft. 
PL't:!~umablV, StUdies hilvP. het:>n made to chow that vehiult:! 
efficienciP.s nrP derivad from ouch an operaL.iuu. 

Although the elimination of the need for aerodynamic 
lift may· reduce the fuel requirement normally associated with 
keeping an aircraft aloft, there is a trade-off in that the 
large frontal area required for the lighter than air envelope 
will greatly increase drag and hence only slow speed operation 
would be feasible. It is quite possible that the concept 
might have advantages for certain special applications in­
volving short range transport of bulky materials such as 
loading large cargo aboard ships. The speed restriction, 
however, probably keeps the lighter than air craft in a 
highly specialized category. 

We do not see where FAA should. be involved in this 
typa of study. If research is to be done in this area, it 
should be conducted by NASA. 

Large Air ~!':!'.~~~ .. :.rransports 

Highly efficient large transport aircraft have been 
proposed which offer substantial fuel efficiencies. However, 
there appears to be no reason to single out cargo transports 
from other types, because the same technologies can apply to 
passahger and cargo aircraft. The present practice of 
cornbining_passengers and cargo appears to offer the greategt 
economy in fuel use because it effectively increases the load 
factor by taking advantage of Lhe reservoir of air cargo as 
a means of filling an aircraft to capacity. The use of 
aircraft dedicated exqlusively to cargo is only feasible on 
certain high-density routes, and it is unlikely that there 
would be any significant advantage from a fuel conservation 
standpoint. 
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Potential FAA/Airline Actions 
To Maximize Fuel Conservatibn in 

Air Traffic Control System 
May 10, 1979 

1) Reemphasize to air traffic controllers the importance 
of fuel conservation. There are indications that some air 
traffic controll~rs are not sufficiently aware of the urgency 
of conserving fuel and of the extra fuel consumed by certain 
ATC practices. FAA should continue to emphasize the importance 
of this point in briefing sessions and other communications. 

2) Make maximum effort to clear fli~hts at the altitudes · 
requested. Airlines are making a strong effort to assure flight 
planning to conserve fuel. Any deviation from optimum altitude 
obviously results in excessive fuel consumption. This should be 
reemphasized to controllers to assure that every effort i's made 
to clear flights at the requested altitudes. If other air traffic 
temporarily prevents clearance at the requested altitude, the 
request should be granted.as soon as the traffic situation permits. 

3) Make maximum use of established fuel conservation descent 
procedures. Airli~es have worked with FAA to assure that pilots 
be permitted, when practical, to descend at pi~ots' discretion. 
We believe it deserves continuing reemphasis in th~ light of its 
importance. 

4) Assure use of existing gatehold procedures. Fuel can be 
saved by absorbing departure delays at the loading gates before 
starting engines or, where gate space is at a premium, vacating 
the gate and holding at a point on the airport with engines shut 
down. These procedures should be encouraged and used whenever 
possible. 

5) Minimize circuitous routings. Some air traffic control 
centers do a better job than oLhers in avoiding circuitous 
routings. For example, some centers will volunteer "short cut" 
routings when traffic permits and others only do so on request. 
All controllers should be encouraged to volunteer such routings 
whenever traffic permits. 

6) ·Apply high-density traffic procedures only when needed. 
Many ATC procedures and practices are designed to facilitate 
contr.ol of traffic during peak traffic periods, and such pro­
cedures often require extra fuel and time. All facilities should 
be required to limit application of such procedures only to the 
periods when they are actually needed. 

; 
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7) Minimize adverse effect of airspace reservations. Although 
FAA has made progress over the past years in reducing the adverse 
effects of airspace reservations, they still cause extra fuel to 
be consumed. Further efforts should be made to try to reduce the 
adverse effects by cancelling or reducing the size of airspace 
reservations or expanding joint use. 

8) Better information on expected arrival delays. When good 
information on arrival delays is provided prior to entry into 
terminal areas, speed can be reduced to avoid extensive arrival 
holding and fuel can be saved. 

9) Implement optimized rum-.ay/taxh1a~ usage b~.~~c!. __ g!l_ __ analytica) 
and ~imulation results. Important information on optimized airport 
usage is emerging from analytical and simulation studies which are 
part of the joint FAA/indust~y ten-airport improvement effort. 
These efforts, particularly capacity and delay analysis to yield 
optimized airport usage, should be expedited and results 
put into practice. This will require allocation of resources by 
FAA, but the results are potentially valuable in fuel reduction 
and ATC delay reducti9n. 

10) Implementation of additional facilities and improvement of 
availability of a~ds and services. The 1974 FAA/MITRE Airport 
Capacity Study identified a senes of F & E improvements which \oJould 
improve the capacity of ten major airports and reduce delays by 
increasing operational availability-- both VFR and IFR. Much 
of this implementation_;_~ _under way -- the remainder should be 
expedited for completion as soon as possible. In addition, FAA 
efforts to re~lace less reliable equipment {such as tube type radar 
and ILS) with modern solid-state, high-reliability systems should be 
expedited. 

11) Implementation of the wake vortex detection syst~m. The 
vitally important FAA Research and Development program on wake 
vortex detection has resulted in the near-crnnpletion of a chain 
of wake vortex detection devices at Chicago O'Hare. Work should 
be expedited to complete the technical ~nd operational evaluation 
of the O'Hare system, and to bring it into operational use at the 
earliest possible d~te. Work should be started immediately 
to assure early implementation of similar systems at other major 
airport~. 

12) Local flow control procedures. Local flow control procedures 
such as those developed for Dallas/Ft. Worth International Airport 
should be adapted for use. at other major airports wherever practical. 

13) Improvement of Ai ,~port Surface Detec l'i on Eyu i pment. FAA 
has belatedly recogni·zed ·the importance of Airport Surface 
Detection Equipment and embarked on development of a modern 
airport surface detection radar and other surface guidance 
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and control technology programs. It is essential that this work 
proceed, but that in the meantime all possible improvements to 
existing ASDE systems be implemented to improve their usability and 
reliability. · 

14) Expedite FAA action on the airlines request for 1,000 foot 
vertical separation above FL 290. We recognize that this will be 
a longer term effort than many of our other suggestions, but it is 
an important way to permit mo~e aircraft to be cleared at optimum 
altitudes. 

15) Improvements in handlinq receipt and issuance of ICAO 
teletype filed flight~ wo1lld avoid delays that increase 
fuel usage by requiring high speed/high fuel consumption at lower 
FLs in order to meet curfew required arrival times. (NY frequently 
losing FPs and requiring flights to delay for clearance North 
Atlantic.) 

16) Thru revised routings and ATC flight plans a 33 1/3 reduction 
in reserve fuel required to meet the 10% reserve fuel might be 
realized~ (Whefe does the reduction to 5% in the FAR stand?) 

17) Direct routes should be allowed to be planned and filed 
before departures when conditions allow for such approvals Mhen 
enroute; otherwis~. a waste of fuel occurs as a result of carrying 
fuel to meet a pre-takeoff requirement only. (Reference 5 above). 

18) Desc~nt speeds are too high. Optimum descent speeds should 
be used. Why install performance computers if they cannot be used 
efficiently? 

19) Eliminate 250 speed restriction to 10000' on climb out. 

20) Minimum Fuel Descent. Generally speaking the so-called 11 Keep 
Them High 11 program has helped conserve fuel. We are still seeing 
cases where aircraft are being cleared to descend too soon and 
where crossing ~ltitudes are being assigned when not required by 
actual traffic. We believe there is room for improv~ment in this 
area. 

21) Careful spacinq on approach so as to avoid go-arounds. The 
amount of fuel consumed by a modern jet transport executing a missed 
approach is enormous. Controllers can a·ssist in avoiding this \<Jaste 
by very careful spacing of aircraft on firal approach.· 

22) Reduce the rc_qu ired separation betv;een pa ra.ll e 1 runways for 
independent ~roache.2_· FAA has initiated some action in this 
regard and anything more that can.be done would assist in 
reducing arrival delays and thus ronserve fuel. 
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23) More use of simulators in lieu of training flights. Considerable 
progress has been made in substituting simulator training fo~ train~ng 
flights. FAA consideration of additional airline proposals in this re-
gard should be expedited. · 

24) Minimize. fuel dumpirig. During 1972 ten airlines dumped over 
1.4 million gallons of jet fuel. We suggest that discussions between 
FAA ~nd airline representatives be scheduled as soon as possible to 
see if ways can be found to reduce fuel dumping without jeopardizing 
safety. 
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APPENDIX C 
LISTING OF FEDERAL·AVIATION 

REGULATIONS IMPACTING FUEL CONSERVATION 

NOTE: Boxed-in FARs represent those which 
impac~ fuel consumption · 
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PART 121 

Scctiol~ 

121.620 
121.631 

121.633 

121.635 

121.63'7 

121.639 
-121.64:1 

121.643 

·121.64:5 

121.64"7 
121.0-±9 

121.651 

121.652 
121.653 

121.655 
121.657 
121.659 

121.661 
121.663 

121.665 
121.66'7 

121.681 
121.683 
121.685 
121.681 
121.689 

121.691 
121.693 

Operation in icing .conditions ----------------------------­
Original dispatch or flight release, redispatch or amendment 

of dispatch or flight release _______________ _: ___________ _ 

Dispatch to and from provisional airp01ts: domestic air 

carriers -----------------------------------------------
Dispatch to and from refueling or provisional airports: flag 

air c~rriers ----------~--~-----------------------------­
Takeoffs from unlisted and alternate airports : domestic and 

flaa air carriers ----------------------------------------
Fuel supply: all operations: domestic air carriers ---------­
Fuel supply: nonturbine and turbo-propeller-powered air-

planes: flag air carriers -------------------------------­
Fu-el supply~ nonturbine and turbo-propeller-powered air­

planes; supplemental air carriers and commercial operators 
Fuel supply: turpine-engine-powered airplanes, other than 

t.urho rropP.llP.r: fhg and c:ueplemenbl air carriert: and 
commercial operators ---------------------------.. ---·---·-

Factors for computing fuel required ----------------------· 
Ta1.t!u.G.' a..nJ laHtlwg wt:mth~r minimums: VFR: dom~tk alr 

carriers ----------------- ----------~ ------__ -________ ---
Takeoff and landing weather minimums: IFR:· domestic and 

flag air carriers ---------------------------------------
Lnnding -weather minimums: IFR: all certificate holders ___ _ 
Takeoff and landi.-·1g- weather minimums·: IFR: supplemental 

air canier-s and commercial operators ------------------­
Applicability of reported weather minimums -------------­
Flight altitude rul~ ------------------------------------­
Initial approach altitude: domestic and, supplemental air 

carriers and commercial operators __ :_ ___________________ _ 
Initial apnroach altitude: flag air carriers ___________ .:_ ___ _ 
Respons-ibility _for dispatch release: domestic and flag air 

. carriers -----------------------------------------------
~ad naanifest -----------------~------------------------­
Flight plan·: VFR and IFR: supplemental air carriers and 

comnaercial operators ----------------------------------

Subpart V-Recorcb csnd Reports 

Applicability ------------------------------~------------­
Cr~wmsmber and dispatcher reco-rd --------------------·---­
Aircraft record: flag and domestic air carriers ----------- _ 
Dispatch release: flag and domestic air carriers __________ _:_ 
Flight release form: supplemental air carriers and com-

mercial operators -------------------------------------­
Load manifest: domestic and flag air carriers ------------­
Load manifest: supplemental air carder~ u.nd commP.rr.ial 

operators ------------------·---------------------------
121.695 Disposition of load manifest, dispatch release, and flight 

121.691 
plans: domestic and fl3.g air carriers -------------------­

Disposition of load manifest, flight release, ancl flight plans: 
supplemental air carrlers and cormu~rciul operator:; _____ _ 
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II 

Section 

135.72 
135.'73 
135.75 

135.77 

135.79 
135.81 

135.83 
135.85 
135.87 

la5..llil 
.L6::>.91 
.La5.llo 
· o::- 95 
135.97 
13?i5l9 
135.101 
130.103 
135.105 
135.107 
135.109 
135.J.ll 

1-fF>.l21 
f35.123 

135125 
135.12'7 
135.129 

135.131 
135.133 
13f>.l35 

PART 135 

Subpart C-Operoling Rules--Continued 

Second in command required in Category II operations _____ _ 
Second in corrunand required in IFR conditions------------­
Excep~ion to second-in-command requirement: limited lli'R 
conditions -------------------------------------------~---
Exception to second-in-corrunand requirement: approval of use 
of autopilot system -------------------------------------­
Autopilot: minimum altitudes for use ---------------------­
Briefmg of occupants: extended overwater operations and 
operations above 10,000 feet :MSL ------------------------­
Requirements for use of o~-ygen --------------------------­
Icing conditions:. operating limitations --------------------

. Night takeoff and landing carrying passengers: lighting and 
wind determination requir~ments -------------------------­
HP.li~o.rtP:r o.p.erat.inn!':: eme.rggncy lanQ.ing__.'\re.as __ =---=~=--~-- · 
VFR: minimum altitude!'l --------------------------------­
\[ li'.K :· TIStbtlity requirements ----------------------------­
VFR: helico ter mmd reference re tiirements -------------

Vl?E. oY.e.r-the-ton carrvm~.~ssen~ers: o~er::t-tin!!. liniltat19ns 
If~: operating l~m~tatiop.s -------------------------------
11:' .h: takeoft llmttatlOn;:; --------------------------------­
IFR: destination airport weather minimums --------------­
IFR: alternate airport requirements ---------------------­
IFR: alternate airport weather minimums ----------------­
IFR: takeoff, approach, and landing minimums ------------

Sub art D-Pilot QualiAc:at;on~ 

Pilot .. in-command qualifications: night flight --------------­
Pilot-in-command qualifications: canying passengers under 
VFR over-the-top ---------------------------------------

ilot-in-comman- c a ifi.ca.tio : iCYh _________ _ 
Second-in-command qualifications ------------------------·­
Pilot in command: small multiengine airplane; recent cxperi- · 
enca requirements ---------------------------------------­
Pnot in command: instrument check requirements ---------­
Pilot checks: grace provisions ------------·--·--------------­
Check pilot authorization: application and issue ------------

Subpart E-· -Aircraft end E-:j_uipment 
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6 
6-l 

7 
1 
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7 
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8 
8 
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9 
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10 

10 

10 

10 
10' 
11 
11 

135.141 Applicability ------------------------------------------- 11 
135.143 General requirements ------------------------------------ 11 
135.145 Performance requirements: aircraft operated over-the-top or 

in IFR conditions --------------------------------------- 12 
135.147 Performance requirements: land aircraft operated over water_ 12 
135.149 Dual controls required ----------------------------------- 12 
135.151 Equipment requirements: general -,------------------------ · 12 
~35.153 Equipment requirements: carrying passengers at night or un-

der VFR over-the-top conditions -------------------------- 12-J. 
135.155 Equipment requirements: airplanes carrying passengers under 

IFR ----------------------·------------------------------ 13 
135.151 Radio and na-rigation.al equipment: carrying passengers under 

VFR at night, over-the-top, or in a control :wne ------------ 13 
!J:-:15.159 Radio and navigational equipment: extended ovcnvater or 

IFR onerations ------------------------------------------ 14 
135.161 Firo e~tinQ·uishcrs: passen0o-er-carrying nircr:ift ------------- 14 

0 • • 

;'135.163 . Emergency eqmpment: overwater opemtwns --------------- 14: 
:135.165 Oxygen equipmeat. requirements---------------------------- 14 
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Introduction 

1JEPARTME~'T OF Tr..A.'\SPORTATION 
FEDERAL AVIATION ADNINISTRAIION 

RNA.V POLICY STATEMENT 

The Federal Aviation Administr~tion (FAA) endorses the concept of area 
navigation (RNAV) and recognizes'the benefits that lli~~V offers to both the 
airspace user and the national airspace system (NAS). This policy statc::ii~:lt 
puts forth a two-part action plan designed to facilita-te the use of P ..... ~V 
in the national airspace system. The ~ndatory carriage of ~~AV avionics 
in order to use the air traffic control system is not envisioned in the 
near future. 

Background 

Early in 197Z a task forc.e was fon::led to make an in depth study of area 
navigation to determine its potential value in the national airspace system. 
The task force -was comp-r:ised of representatives of commercial and general 
aviation groups» and ~he FAA. The findings, concepts developed, and 
recommendations of this group were published. in a report titled "FAA/Industry 
mrAV Task F C?~ce Report. 11 

Thr! t~sk force report issu~u in .~:·eoruary 1973 is a concept paper showing how 
RNAV could be used in the system.. The RNAV task force made many as~ui:lptions~ 
several of which required extensive P£D efforts. The task force report 
srecified a~ actjon plan to implement a charted r~~te and.tcnninal syste~ 
design concept which would replace the VOR route structure with a charted 
PJ~V route system in an orderly fashion lvith identification o.f specific 
areas which would nee9- detatled attention. 

The user/public comments on the task force report did not reve:1l any 
tdgnificant ne't.r facts or issues th;:~t -.:ere not lm~ and considered by the 
task force-. However, the co.:nnentors collectively 2.gree with the task force, 
concerning the need for the findings to be thoroughly examined, studied 
and validated~ particularly from the cost benefit aspect. 

In April 1974, the FAA issued its area navigation interim policy statement 
which ::,;tated in p·art that: "The agency will, therefore, proceed with the 
operational and the research and develop~ent efforts necessary to veli0~te 
the concepts in the report and continue to plan for an orderly development 
and tr2nsition toward an RNAV-based system. • • • Th~ most i~portant o£ the 
:fni. ti.al R&D tasks will be a cor:~.prehensive cost/benefit analysis to dete-:r.tine 
user and system payoffs 2s a prerequisite to imple=entation of thP- pl2n." 

Since then, sl.gnificant research and clevel:opment "W.::>rk has been 2cco~~lishe.d. 
This work culminated in an assessment of P~AV Task Force concepts a~d peyoffs 
(RD-76-196 Implementation of Area Navig2tion in the National Airspace Syst:e.n, 
Decee1ber 1976.) It concludes that: "The results obtained fro;n. economic 
and operational impact analysis, and from various supporting system 
studies~ indicate that the advantages of area oavigation to both the 
users and the ATC system are sufficient to warrant implernentarion o£ 
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the charted route and terminal area navigation concept, particularly 
when all users are Pu~AV equipped." This concep~ is based on the task 
force reco~endations, but modifi~s those reco~endations to insure that 
maximum benefits will accrue to both th2 AIC system and the us.ers .. 
Although additional research and develop:zlent -:-1ork is. still required in 
some areds~ implementation of the area navigation concept can proceed 1ft 
parallel with these effortso 

User responses to the recommended modification of the Ri~kV Task Force 
Concepts and to the· RNAV Payoff Study were favorable. there ·was general 
egreem~nt that RNAV should not be made~ndatory for participation in. the 
ATC system at this time, but FAA should take positive steps to promote 
RNAV implementation in accordance with the modified concepts presented in 
this study. 

In addl.tion to the studies showing th;:- pffi.r:H·y of RNAV ~ the nu:nba.r of 
aircraft with RL"{AV capability is increasing. There is· a grm-1ing :i.Jnlllediate 
demand for routes and proc;:edt.n:es llhi.ch 'W'ill ;:tll.nl.J 1JSP.T.'S to obt:ain the 
advantages offered by their RNAV avionics. 

,¥oli:cy Statement 

"i'he FAAs under public law 85-726, has the responsibility for development 
and ~mple~entation of radio-navigation systems to meet the needs for safe 
a~d efficient navigation and traffic control of all civil.and military 
aviation throughout the national aviation systen. 'This policy state~ent 
pertains only to area navigation and is supplementary to overall FAA 
navigation policy. 

"THe·FAA recognizes· the advantages that lli'AV 0tfe~s to both the ATC system 
user and operator, and ~ill pursue a two-part program leading to the 
ultimate objective of an fu~AV based airspace structure. This structu~e 
will be based on the modified RNAV task £orce enroute and terminal concepts. 
lmpler.tentation will be consistent 't..rith the rate of user irnpleoentation 
of RNAV.avionics~ b~t the mandatory carriage of &"{AV avionics as a condition 
to participate in the ATC system is not envisioned in the near future. 

To be respon~ive to curren,t and near-term RNAV users~ the FA!>, "ri..ll determin~ 
RNAV user needs and take positive steps to facilitate P~~AV use within the 
existing air traffic control environ:nent. This ~ril,l incluge; 

.. :Eliminating ex.isting IULI\V routes which do not respond to user 
requirements • 

• Establishing, on a case-by-case basis, ru:Av routes with the:: 
accompanying R.~AV tr·ansition segments, SIDs a:ud STARs • 

• Pro~oting the establishment of RKI\V approaches ~t ncn-. 
instrumented airports. 

D-2 



• Establishing a continuing prograc to educate pilots, air 
tr~ffic controller~, flight service specialists and flight 

.standards specialists about P~V and 'its capabilities • 

• Developing a national Yaypoint s~stem to facilitate pilot 
selection of direct routes. 

• Development and promulgation of P£AV avionics minimum 
perfo~auee standards. 

Se/ec-;!-/on 

Conc~rrently~ the FAA will undertake a ~eng-range effort to develop a 
master enroute and terminal RNAV route design and transition plan to 
bridge the gap between today.! s structu-re and the future RNAV structure. 
Developwent of the ~aster RNAV design. will require closa· and continuous 
coordination with all airspace. users and -will include an environmentill 
analysis. 

This policy statemant.is issued under the authority of Sections 307(a) 
and· 312(a) of the Federal Avi.ation Act of 1958 (l~9 U.S.C. 1348(a) 2nd. 
1353(a)) and Section 6(c) of the De:oartment of Transportation Act 
(49 UaS.C. 1655(c)). 

(\~~~\(_~ 
McLucas . 

1 
·dministrator 

Issued in Washington, D.-C., on JAN. 1 \971 
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