
AÜ-A039 808  BATTELLE COLUMBUS LABS  OHIO F/G 1/3 
GENERAL AVIATION DYNAMICS. AN EXTENSION OF THE COST IMPACT STUD—ETC(U) 
DEC 76 M A DUFFY» G L EIDEN» C W HAMILTON     D0T-FA7«»WA-3»»a5 

UNCLASSIFIED FAA-AVP-77-20-VOL-«t        NL 



I 0   us ^•   •*' 
==   K»   I-   12 2 — |" Haas 

I.I 
1 1.8 

125 11.4   inn 1.6 

MICROCOPY  RESOLUTION  TEST  CHART 

NATIONAL  BUREAU  OF  STANDARDS-1963-A 



•.v. > i^.ij.i.i •.»•iijwiiji.i.ui »iBwu.iu,"u!.' Hi i.uigiiiMiimnpiiipiHqipppipippimpp^ 
^*w""""11"   '"' •"Mi.»., m 

I i 
i 

1 00 1 © 
«i 00 
Bf o 
ml w o 
ii < 

REPORT NO. FJUULVP-77-20 DOT-FA imksm 

t/W 
GENERAL AVIATION DYNAMICS 

AN EXTENSION OF THE COST IMPACT STUDY TO INCLUDE 
DYNAMIC INTERACTIONS Mi THE FORECASTING 

OF GENERAL AVIATION ACTIVITY 

VOLUME IV. DATA BASE 

RP C 

APRIL »77 

FINAL REPORT 

I 

3 8 
UJ 

Pntnrad foe 

U.S. DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION AOMMISTRATION 

Office of Aviation Policy 
Aviation Forecast Branch 

Washington, D.C. 20591 



j.ii.ii.iM.JUi.ii *IIJW>WJ^IHIM.^I|J iiiuuu^.H.tfJJiiwijffm^WWWPi-   ,.u..i .ujuppü^lPW^ppWWW^Wiyf-.  )•'    iiuuiiiH.n  •Wim i  i    m  ,-,-. — -.,.. .. --•-,:-^r-—     -... 

*g 

The contents of this report reflect the 

views of Battelle'e Columbus Laboratories, 

which is responsible for the facts and the 

accuracy of the data presented herein. The 

contents do not necessarily reflect the 

official views or policy of the Department 

of Transportation. This report does not 

constitute a standard, specification, or 

regulation. 

«UM*"«"- 

11 
BItflMHl»/M*ll»'!ltTT •»• 



"t 
*n*ii^mmmmi*mm?>uw*.uyiwmwmi*vx>'.>Hti>i!\m*'*i*m.wi>»j.tyi IIWFB "I ——»>"* 'BW» IIWW'J*1"  "i     '•';».",•--• 

Technical Report Documentation Pago 

fa} general ^Aviation JDynamice   Jto Jfxtension of the 
Tost jmpact „Study to Jnclüde dynamic Inter- 
actions in €he forecasting of^eneral^Aviation 

' "tivity. Volume JV»    Data Base. ~ 

N 
*$ 

r-  w »/tl 
uffy,  G.  L./Eiden 

WTWflfWff^SffinrWFlTT 
^V.   J./br»flo H5 

ago I 
—•— 1 

Batteile 
Columbus Laboratories 
505 King Avenue 
Pft1iiiHhiiBf   Ohio 412Ü1 

^ 

12.   Sponsoring Agency Name and Address 

Department of Transportation 
Federal Aviation Administration 
Office of Aviation Policy 
Washington, P.C.  20591 

1.    Report No.       J<_.. I   it   G III   I    lit'  ii    n« lisieM'l GwrgoTj llsi | 

X"^>i ^^"*fltlö ond Subtitle    j_ X— *^=*^****"*M'*^^ STTtport Dot» 

December 31/   1976 
Performing Organisation Code 

61  Performing Organization Report No. 

10.   Work Unit No. (TRAIS) 

(/^/DOT-FA  74WA-3485 P 
^^^ "13.   TypeofKoport and Period Cover 

Final Report/ October 17 
1975 - DecAmhAr IT r 1Q7fi 

14.   Sponsoring Agency Cod« 

AVP-120 
15. ' imJiPH  I Hi i * 

, dY <$** /6~- &£ hüco 7J Z) 
16. Abstract 

This report/ in four volumes, presents the General Aviation Dynamics 
(GAD) model which was developed for the Federal Aviation Administration 
by Battelle's Columbus Laboratories.  The GAD model is a dynamic 
simulation model of the general aviation (GA) system and can be used 
to forecast GA activity, evaluate alternative policy actions, or 
perform sensitivity analyses.  It has three major sectors, depicting 
the most important state variables in the model; pilot supply, 
aircraft utilization, and aircraft demand. 

Essentially, the GAD model consists of a set of nonlinear, simultaneous) 
first order difference equations which explicitly describe the decision] 
policies followed by users of general aviation. The model is designed 
to be implemented through an interactive computer dialogue feature that 
quides the analyst through a series of procedures and analytical optionjs. 

The volumes included in this report are: 

Volume I 
Volume II 
Volume III 
Volume IV 

- Executive Summary* 
- Research Methodology • 
- Planning Guide] a.wd 
- Data Base , 

17.   Kay Words 

System Dynamics 
Simulation 
General Aviation Activity 

\ 

19.   Security Classil. (a' this raport) 

Unclassified 

18.   Distribution Statement 

Document is available to the public 
through the National Technical 
Information Service, Springfield, 
Virginia 22161 

20.   Security Classif. (of this paga) 

Unclassified 

21. No. of Poo.» 

86 

22.   Pric* 

Form DOT F 1700.7 (8-72) 

. . BJBTfllSjeaBJBJBjBj 

Reproduction of completed page authorised 

Yofefo 
•-II ill Iff'-'•"'•- -.•.»•^»If.t.... 



"«' III •'• wm ww HPHBPSPWMni..»••   . im...),, - WUJ>")»»,'H - I.J 

1 
TABLE OF CONTENTS 

Page 

CHAPTER 1. GENERAL AVIATION ACTIVITY  1 

Active Aircraft by Primary Use  1 

Estimated Annual Hours Flown by Actual use  7 

Average Aircraft Utilization Rates  7 

Aircraft Destroyed  25 

Estimated Net Aircraft Activations  30 

CHAPTER 2. COST DATA \ 46 

Fuel and Oil Costs ($/hour)   ........ 46 

Alrframe and Avionics Maintenance and Overhaul Cost ($/hour). . . 46 

Engine Maintenance and Overhaul ($/hour)  47 

Annualized Investment ($/year).  47 

Hull Insurance ($/year)  47 

Liability and Medical Insurance ($/year)  ........ 47 

Hangar, Storage and Tie Down ($/year)  47 

Federal Registration Fee and Weight Tax ($/year)  48 

CHAPTER 3. OPERATIONS .......   55 

Total Annual Operations   \ 55 

Towered Versus Nontowered Operations   55 

Total Annual Operations from Reference 1 (Millions)  56 

Air Taxi Operations  60 

Local Versus Itinerant Operations.   61 

Local Air Taxi Operations  62 

IFR Versus VFR Operations   62 

Percent of Total Operations by User Category. .   64 

Percent of Total Operations by Aircraft Type - . . . . . 64 

Annual Operations by Aircraft Type and User Category  64 

Hours/Operation by User Category/Aircraft Type Subsegment. . 67 

IFR and VFR Operations by Aircraft Type and User Category. . 72 

Local and Itinerant, Towered and Nontowered Operations 
by User Category/Aircraft Type     72 

CHAPTER 4.  SUPPLEMENTARY DATA  80 

Average Fuel Consumption Rate   80 

Price Deflator, GNP and DPI  80 

 -  iiiiMMMh 



RWirwqwijpPSW^iBP»^^ m,*iwwuViwK..w} • iwiKm>j±wiMnmfi.Lipiiißur.Vl*n. 

Table 4-1 - 4-5. 

Table 4-6 - 4-10. 

Table 4-11 - 4-15. 

Table 4-16 - 4-19. 

Table 4-20 - 4-23. 

Table 4-24 - 4-29. 

Table 4-30 - 4-32. 

Table 4-33. 

Table 4-34. 

Table 4-35. 

Table 4-36. 

Table 4-37. 

Table 4-38. 

Table 4-39. 

Table 4-40. 

Table 4-41 - 4-44. 

Table 4-45. 

Table 4-46 - 4-47. 

Table 4-48 - 4-49. 

Table 4-50. 

Table 4-51. 

Page 

! 

2-6 

15 - 19 
20 - 24 

31-34 
iring 1971 - 

TABLE OF CONTENTS 
(Continued) 

LIST OF TABLES 

Active Aircraft by Primary Use . . . 

Estimated Hours Flown by Actual Use. 

Average Annual Utilization Rates , . 

Derived Number of Aircraft Destroyed During 1971 - 
1974  

Estimated Net Aircraft Activations During CY 1971 - 
CY 1974 .  35-38 

Operating Costs for All Aircraft Types ....... 49-54 

Itinerant Aircraft Operations at Airports with . 
FAA Traffic Control Service 57-59 

Total Annual General Aviation Operations, Less 
Air Taxi     60 

Estimated Total Annual Air Taxi Operations .....    60 

Percentage of Local 6.A. Operations     61 

Local and Itinerant 6.A. Operations at Towered Plus 
Nontowered Airports     61 

IFR Aircraft Handled, IFR Departures, and Overs by 
User Category FAA Air Route Traffic Control Centers.    63 

IFR and VFR Operations at Towered Plus Nontowered 
Airports     62 

Percent of Operations by Aircraft Type for Each User 
Category ..........        65 

Estimated CY 1972 Total Annual Operations by Aircraft 
Type and User Category     66 

CY 1972 Annual Aircraft Hours/Operation 68-71 

IFR Aircraft Handled, IFR Departures, and Overs by 
User Category»FAA Air Route Traffic Control 
Centers.    73 

CY 1973 Percent of G. A. IFR and VFR/Air Taxi 
IFR and VFR Operations for each Aircraft Type 
and User Category  74-75 

CY 1973 Percent of Local and Itinerant Traffic at 
Towered/Nontowered Airports for each Aircraft Type 
and User Category 78-79 

Economic Data   82 

Economic Indices   83 

,.^.,^vw 
. .--*«•- 



""HH^HHHQBHM^HI^B^^KBHI^H^HI 

TABLE OF CONTENTS 
(Concluded) 

LIST OF FIGURES 

Figure 4-1 - 4-7.   Active Aircraft   

Figure 4-8 - 4-11.  Average Annual Aircraft Utilization Rates 

Figure 4-12 - 4-18. Aircraft Activation   

Fage 

8-14 

26 - 29 

39 - 45 

DISTRIBUTION:   W-l,   RPL-2,   ZMS-411 

.^^v.^i.W;.^^aatiMUM^aA^--^....^.,^-   ..   . iin'MM.rr 



T 

1 
FINAL REPORT 
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CHAPTER 1.  GENERAL AVIATION ACTIVITY 

Active Aircraft by Primary Use 

Tables 4-1 through 4-5 present AA(I,J), the number of active aircraft 

of type J within the primary use Category I* as of January 1, 1971 through 1975. 

These data have been obtained from various issues of the "FAA Statistical Handbook 

of Aviation". 

The FAA data are based upon information submitted by the owners on 

AC Form 8050-73, "Aircraft Registration Eligibility, Identification and Activity 

Report". As of January 1, 1971, the definition used for determining the active 

general aviation fleet was changed. Formerly, an active aircraft was one certifi- 

cated as eligible to fly. Now an active aircraft must have a current registration 

and have been flown during the previous calendar year. This change in definition 

makes it very difficult to conduct a consistent analysis with pre and post 1971 data. 

•Complete definitions of the aircraft types and user categories are given in 
Volume II. 
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Only those subsegments of user category/aircraft type which had a 

significant amount of activity are identified.  In particular, of the 49 possible 

subsegments (seven user categories times seven aircraft types) only 29 were 

considered significant. 

All activity within the "business" user category (i.e., aircraft and 

hours flown) corresponding to turboprop, turbojet, and turbine helicopter was 

added to the respective column of the "corporate" user category. On the other 

hand, all activity associated with "corporate" piston helicopter was added to 

the "business" category. All other insignificant activities were added to the 

respective column of the "other" user category. 

Figures 4-1 through 4-7 illustrate the trend for numbers of aircraft 

within each subsegment. 

Estimated Annual Hours Flown by Actual Use 

Tables 4-6 to 4-10 present HF(I,J),. the estimated total hours flown by 

all aircraft of type J reported to have primary use I during calendar years 1970 

through 1974. The 1974 data were estimated by Steve Vahovlch of AVP-120 using 

the results of a 6A activity survey conducted by the Bureau of Census. The other 

data were obtained from personal communications with Mr. George Thompson of the 

FAA, AMS-220. Unfortunately, it was not possible to reconstruct similar data for 

any years prior to 1970. All activity pertaining to the 20 deleted subsegments 

is re-distributed analogously to the active aircraft data. 

Average Aircraft Utilization Rates 

In determining the structure of the aircraft utilization sector, the 

main contention is that the annual utilization rates for any user category/air- 

craft type subsegment will vary about a nominal value.  Even within those user 

categories that provide a general aviation service (viz. aerial application, 

instructional, air taxi and rental) the number of active aircraft will vary 

such that a desired aircraft utilization rate will be achieved. Tables 4-11 

to 4-15 present average annual utilization rates for the period CY 1970 to 1974. 
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The average annual utilization rate is determined according to 

AUR(I.J) » Average annual utilization rate for 
aircraft type J within user Category I 

HR/Aircraft 
Yr 

AA(I,J) - Total number of active aircraft type J 
reported to have primary use in user 
Category I 

HF(I,J) 

AUR(I,J) 

Total actual hours flown by aircraft type 
J within user Category I 

HF (I,J) 
AA (l,j) 

Figures 4-8 to 4-11 more vividly display the trends in these data over time. 

Aircraft Destroyed 

No real data could be found which identified the number of active air- 

craft actually destroyed during the time period of Interest. However, from data 

presented in "Safety in General Aviation", it appears that the aircraft destruction 

rate is dependent only on the primary use of the aircraft and the number of hours 

flown.  The following destruction rates were derived from this report: 

User Category 
Aircraft Destroyed 
per 100,000 Flight 

Hours 

Business 

Corporate 

Personal 

Aerial Application 

Instructional 

Air Taxi 

Other 

3 

3 

7 

6 

3 

2 

7 

u „bauhuaau J 
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Applying these destruction rates to the annual hours flown data, 

results in the derived numbers of aircraft destroyed presented in Tables 

4-16 through 4-19. 

Estimated Net Aircraft Activations 

An estimate of the net number of aircraft activations during the 

year can be determined from the number of active aircraft outstanding in 

successive years and the number of aircraft destroyed. Functionally, 

AA(I,J)t - AA(I,J)t 1-DT(ADR(I,J)-AAR(I,J)) 

where DT is understood to be one year, ADR(I.J) is the aircraft destruction 

rate during that year (aircraft/year) and AAR(I.J) is the aircraft activation 

rate (aircraft/year). No distinguishment is made between new and used air- 

craft, nor whether activations are made through dealers or directly from 

other user categories. Furthermore, this does not indicate the actual number 

of transactions that occurred, only the net inflow or outflow from a particular 

user category/aircraft type subsegment. 

Estimates of net aircraft activations for calendar years 1971 through 

1974 are presented in Tables 4-20 through Tables 4-23. Figures 4-12 through 

Figures 4-18 indicate the behavior within each subsegment over time. 
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CHAPTER 2.  COST DATA 

Historical cost data associated with the ownership and operation of 

general aviation aircraft were extracted from reports published by Aviation Data 

Service, Inc.  The specific cost centers include: 

Variable Costs ($/hour) 

Fuel and Oil 
Airframe and Avionics Maintenance and Overhaul 
Engine Maintenance and Overhaul 

Fixed Costs ($/year) 

Annualized Investment 
Hull Insurance 
Medical and Liability Insurance 
Hangar, Storage, or Tie Down 
Federal Registration Fee and Weight Tax 
Miscellaneous 

Fuel and Oil Costs ($/hour) 

Fuel and oil cost per hour are based on the average consumption rate 

of 75 percent power. Airframe and engine manufacturers recommended fuel type 

were used for all calculations.  The dollar amounts presented in the cost tables, 

include state and federal fuel tax. 

Airframe and Avionics Maintenance 
And Overhaul Cost ($/hourT 

This cost center includes all labor and parts costs associated with 

scheduled and unscheduled airframe and avionics maintenance and overhaul. 

^^MHMÜ 
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Engine Maintenance and Overhaul ($/hour) 

Engine maintenance and overhaul includes costs for scheduled and 

unscheduled engine maintenance, overhaul, 100, 1000 and/or annual Inspections. 

Includes also midpoint and cycle costs for turbine engine. 

Annualised Investment ($/year) 

The purpose of the annualized investment cost center is to represent 

an annual dollar amount for the ownership cost of the aircraft itself. A 

straight line annualizing schedule applied to the aircraft's first year retail 

price, including 3 percent sales tax, has been used by ADS. 

Hull Insurance ($/year) 

Hull insurance cost is the annual premium paid to insure the aircraft 

against < .mage while in motion or at rest. A deductible amount is normally 

included. 

Liability and Medical Insurance ($/year) 

Liability insurance premiums are paid to insure the aircraft owner against 

damage to persons or property by reason of his operation of the aircraft. 

Hangar, Storage and Tie Down ($/year) 

Hangar, storage and tie down rates are averages from known regional 

hangar rates, parking fees, and manufacturer suggested rates. 

- — •_—_- 
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Federal Registration Fee and Weight Tax ($/year) 

The Federal registration fee and weight tax became effective July 1, 

1970. The rates are 

• Reciprocating powered aircraft - $25 plus $0.02 per 
pound for aircraft over 2,500 pounds gross weight. 

• Turbine powered aircraft - $25 plus $0,035 per pound 
gross weight. 

Operating costs for six aircraft types are given in Tables 4-24 through 4-29. 

All costs associated with aircraft type 2 (single-engine piston, aerial appli- 

cation) were assumed equal to aircraft type 3. 
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CHAPTER 3.  OPERATIONS 

Within any particular user category/aircraft type subsegment, the average 

trip time (or flying time per operation) should be relatively constant over time. 
(1 2) 

Using the results of two studies conducted for the FAA, '  estimates for the aver- 

age flying time per operation within each subsegment were derived.  Further estimates 

were made for dividing operations into local versus itinerant at both towered and 

non-towered airports, and into IFR versus VFR at all airports. These estimates 

are also based upon behavioral characteristics of each subsegment.  Therefore, 

although average flying times and the fraction of operations attributed to 

itinerant, IFR, etc. are assumed constant over time within a subsegment, the 

changing mix of operations is preserved by considering activity within subsegments. 

A detailed description of general aviation operations follows. 

Total Annual Operations 

Towered Versus Nontowered Operations 

Data presented in the Phase V Syscon   report were used to estimate total 

operations from known operations at towered airports. Although the data in Reference 

1 pertains to 48 states, it was assumed that the results could be applied to all 

50 states.  It appears that air taxi operations were not included under the heading 

of general aviation in this study. 

The method for determining total annual operations proceeds as follows: 

(1) Final Report: Nationwide, Regional and Statewide Estimates for General 
Aviation (G.A.) Activity at Nontowered Airports During CY 1972 (Revised) 
and CY 1974, Systems Consultants, Inc., 1975, Contract No. DOT-FA72WA2774. 

(2) Aviation Forecasts Fiscal Years 1975-1986, Federal Aviation Administration, 
September, 1974. 

  J 
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Total Annual Operations from Reference 1 (Millions) 

-£Y_ 

1972 

1974 

Tower 

36.964 

42.018 

Nontower 

78.470 

83.700 

Total 

115.434 

125.718 

Tower/Total 

0.320 

0.344 

(Number of Towers)CT 72 * 328 

(Number of Towers)CT 74* " 369 

- 0.014 /Tower \ 
'ä [TotalJ72t 

B •  *  (Number of Towers)72    74 * 4* 

I - 3.4 x 10"4 

(Tower \ m /TowerA + ^  j (# 
TotaV CYN     iTotaV Cy 72      B   f 

Towers) Q^^ -feO (# Towers)QY 72 Equation 
C4-1) 

The factor (50/48) adjusts the formula from a 48 state base to a 50 state 

base. 

Using Equation 4-1 together with data presented in Reference 2 on 

aircraft operations at airports with towers (Tables 4-30, 31 & 32) the total 

annual operations for the years CY 70 through CY 75 were evaluated. The results 

are presented in Table 4-33.  It was assumed that the number of towers listed 

in Table 4-30 represent end of year values.  The number of towers used in Equation 

4-1 represents start of year values and'adjustments were made accordingly. 

Throughout the analysis data were converted between fiscal year values and calen- 

dar year values using the following equations: 

*FYN + *FY (N + » 
CYN 

XCY (N " » + XCYN 

*    As of January,  1974. 

_*_ 
  • s= 
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TABLE 4-30. TOTAL ITINERANT AND LOCAL AIRCRAFT OPERATIONS 
AT AIRPORTS WITH FAA TRAFFIC CONTROL SERVICE 
(In millions) 

Number 
Fiscal of 
Year Total Itinerant Local Towers 

319 
1970 56.2 34.9 21.2 331 
1971 54.2 33.6 20.6 343 
1972 53.6 33.6 20.1 348 
1973 53.9 34.0 19.9 362 
1974 56.8 36.1 20.8 394 

1975* 61.6 38.1 23.6 427 

1976* 66.4 40.8 25.6 432 

1977* 69.4 42.6 26.8 437 

1978* /2.6 44.6 28.0 442 

1979* 75.5 46.4 29.1 447 

1980* 78.6 48.3 30.3 452 

1981* 86.1 52.0 34.1 457 

* Forecast. 

Note.--An aircraft operation is defined as an aircraft arrival at or 
a departure from an airport with FAA traffic control service. A 
local operation is performed by an aircraft that:  operates in the 
local traffic pattern or within sight of the tower; is known to be 
departing for or arriving from flight in local practice areas; or 
executes simulated instrument approaches or low passes at the airport, 
All aircraft arrivals and departures other than local (as defined 
above) are classified as itinerant operations. Detail may not add 
to total due to independent rounding. 

 i-—*•-- l  'IHHUMM 



•'" «'•"••'" • IW»^II IUI If. i •• • m  MU • •'. ...... I .i i II I, • .  ..I^WW^W^WWIIIIIIIIM.   ' 

58 

TABLE 4-31. ITINERANT AIRCRAFT. OPERATIONS AT 
AIRPORTS WITH FAA TRAFFIC CONTROL 
SERVICE (In millions) 

Fiscal Air Air General 
Year Tot."1 Carrier Taxi Aviation Military 

1970 34.9 10.8 
/.7 

20.9 1.5 
1971 33.6 10.1 20.2 1.5 
1972 33.6 9.7 2.0 20.4 1.5 
1973 34.0 9.8 2.1 20.6 1.5 
1974 36.1 9.5 2.4 22.9 1.3 

1975* 38.1 9.8 2.5 24.4 1.4 

1976* 40.8 10.3 2.6 26.5 1.4 

1977* 42.6 10.7 2.7 27.8 1.4 

1978* 44.6 11.2 2.9 29.1 1.4 

1979* 46.4 11.6 3.0 30.4 1.4 

1980* 48.3 12.0 3.1 31.8 1.4 

1981* 52.0 12.3 3.4 34.9 1.4 

* Forecast. 

Note.--See Table 11 for definition of itinerant operations. Detail may 
not add to total due to independent rounding. Air taxi included with 
general aviation prior to 1972. 

faMuMütftfÜ^H 
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TABLE 4-32. LOCAL AIRCRAFT OPERATIONS AT 
AIRPORTS WITH FAA TRAFFIC 
CONTROL SERVICE (In millions) 

Fiscal 
Year Total 

Cencral 
Aviation Military 

1970 
1971 
1972 
1973 
1974 

21.2 
20.6 
20.1 
19.9 
20.Q 

19.4 
18.6 
18.1 
18.1 
19.3 

1.9 
2.0 
2.0 
1.8 
1.5 

1975* 23.5 21.8 1.7 

1976* 25.6 23.9 1.7 

1977* 26.8 25.1 1.7 

1978* 28.0 26.3 1.7 

1979* 29.1 27.4 1.7 

1980* 30.3 28.6 1,7 

1981* 34.1 32.4 1.7 

* Forecast. 

Note.—Sec Table 11 for definition of local operations. 
Dei nil may not add to total due to Independent rounding. 
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TABLE 4-33.  TOTAL ANNUAL GENERAL AVIATION OPERATIONS, LESS AIR TAXI 

CT 
Towered 
Operations 

Number of 
Towers 

/Tower/] 
^Total/ 

Total 
Operations 

1970 39.55 325.0 0.3143 125.8 

1971 38.65 340.5 0.3196 120.9 

1972 38.60 345.5 0.3213 120.1 

1973 40.45 355.0 0.3245 124.6 

1974 43.20 378.0 0.3324 130.0 

Air Taxi Operations 

No data were found which relates air taxi operation at towered air- 

port to  those at nontowered airports.  Zt was assumed that the ratio 

of air taxi operations at towered and nontowered airports was the same as 

that for G.A, Using Equation 4-1 together with data on air taxi operations, 

performed at towered airports (Table 4-31), the total annual operations for the 

years CY 70 through CY 75 were estimated.  The results are presented in 

Table 4-34. 

TABLE 4-34.  ESTIMATED TOTAL ANNUAL AIR TAXI OPERATIONS 

CY 

Air Taxi 
Towered 

Operations 

(Tower A 
TotalJ G.A. 

Total 
Air Taxi 
Operations 

1970 1.75 
1971 1.90 
1972 2.05 
1973 2.25 
1974 2.60 

0.3143 5.57 
0.3196 5.94 
0.3213 6.38 
0.3245 6.93 
0.3324 7.82 

..->•• ..„„  •—_««—«. oHWMiHSlS^BH 
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Local Versus Itinerant Operations 

The percentage of local operations at towered and nontowered air- 

ports obtained from Reference 1 are reproduced in Table 4-35. 

TABLE 4-35.  PERCENTAGE OF LOCAL G.A. OPERATIONS 

CY 
Towered 
Airport 

Nontowered 
Airport 

Towered + 
Nontowered 

1972 

1974 

46.8 

44.9 

59.2 

58.6 

55.3 

54.7 

Reference 2 indicates that the percent of local operations at towered 

airports was 47.01 percent for CY 1972 and 45.73 percent for CY 1974. These 

percentages are close to those presented in Reference 1. The percentage of 

local operations at towered plus nontowered airports was calculated by the 

following formula based upon the data presented in Reference 1. 

X LocalCT(71 + N) - 55.6 - 3N 
where N is a time index. 

The local and itinerant operations for towered plus nontowered air- 

ports for CY 1970 through CY 1974 are listed in Table 4-36. 

TABLE 4-36. LOCAL AND ITINERANT G.A. OPERATIONS AT TOWERED PLUS 
NONTOWERED AIRPORTS (Millions) 

CY 
Total 

Operations 
Percent 
Local 

Local 
Operations 

Itinerant 
Operations 

1970 
1971 
1972 
1973 
1974 

125.8 
120.9 
120.1 
124.6 
130.0 

55.9 
55.6 
55.3 
55.0 
54.7 

70.3 
67.2 
66.4 
68.5 
71.1 

55.5 
53.7 
53.7 
56.1 
58.9 
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Local Air Taxi Operations 

In accordance wich Reference 2, local operations are excluded fron • 

the air taxi category. 

IFR Versus VFR Operations 

The number of G.A. and air taxi IFR operations at towered and non- 

towered airports was assumed to be equal to twice the number of IFR departures 

handled at FAA Air Route Traffic Control Centers as listed in Reference 2 

(see Table 4-37). The total IFR and VFR operations for G.A. and air taxi are 

listed in Table 4-38 for CY 1970 through CY 1974. 

TABLE 4-38. IFR AND VFR OPERATIONS AT TOWERED PLUS 
NONTOWERED AIRPORTS (Millions) 

CY IFR VFR 

1970 2.5 123.3 

1971 3.0 117.9 

1972 3.7 116.4 

1973 4.2 120.4 

1974 4.6 125.4 

G.A.  Air Taxi 
IFR        VFR 

0.6 4.97 

0.7 5.24 

0.8 5.58 

0.9 6.03 

1.1 6.72 
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Percent of Total Operations by User Category 

(3) 
Based upon a Civil Air Patrol (CAP) survey   of over 40,000 operations 

the percentage of G.A. operations (excluding air taxi) by user category was 

found to be as follows: 

Relative Percentage 
User Category of Operations 

Business 26.4 
Corporate 5.0 
Personal 37.0 
Aerial Applications .9 
Instructional 26.3 
Other 4.4 

100.0 

Percent of Total Operations by Aircraft Type 

In the CAP survey 8,027 operations were recorded in which the origin 

and destination airports were different. For this group the number of operations 

by aircraft type was given for each user category. It was assumed that the 

percentage of operations by aircraft type for this sample was representative of 

the percentage of operations by aircraft type for total general aviation oper- 

ations (local as well as itinerant). The percentage of operations by aircraft 

type for each user category is given in Table 4-39. Note that no distinguishment 

is made between helicopter types. 

Annual Operations by Aircraft 
Type and User Category 

Using the percentage of operations by aircraft type and user category 

given above, along with the data contained in Tables 4-31 and 4-32 the total 

operations Oij, for each aircraft type and user category can be estimated. 

Table 4-40 lists the results for CY 1972. 

73)  1972 General Aviation Activity Survey, DOT/FAA, July 1974. 
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Hours/Operation by User Category/Aircraft Type Subsegment 

Tables 4-41 and 4-42 present estimated annual aircraft hours flown for 

CY 1972 and CY 1973 respectively. The average hours per operation HPOij for 1972 

were obtained as follows 

(HPOij)?2 - («Fii)u/(0±i)72 

The results are presented in Tables 4-43. The average hours per operation for 

each year other than 1972 were obtained as follows 

(1) Preliminary Annual Operations POij; in year x 

(P01j)x - (Hij)x/(H0P1J)72 

(2) Preliminary Total Annual Operations PTO: 

(PTO)x - (E^ POiJ)x 

(3) Actual Total Annual Operation ATO were obtained from 

Tables 4-31 and 4-32. 

(4) Correction Factor CF*: 

(CF) 
(PTO)x 

(5) Corrected Annual Operations COij: 

(COlj)    -  (CF)     *   (POij) 
XX X 

(6) Average Hours per Operation: 

(HBO ij)     -  (Hij)     /(COij) 
XXX 

The average hours per operation for CY 1973 are shown in Table 4-44. 

* Actually two separate correction factors were calculated, one for 
general aviation and one for air taxi. 
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IFR and VFR Operations bv Aircraft Type 
and User Category 

In the CAP survey 8,027 operations were recorded in which the 

origin and destination airports were different. For this group the 

number of IFR flight plans filed was given for each user category. It 

was assumed that the percentage of IFR flight plans filed PTIO. by air- 

craft type and user category (as a function of total IFR flight plans 

filed) for this sample was representative of the percentage of IFR opera- 

tions by aircraft type and user category for the entire population of 

aircraft operations (local as well as itinerant) for each year of 

interest. 

The percentages of annual IFR operations by user category/air- 

craft type Plij and VFR, PVij, were obtained for each year as follows; 

(1) Total annual IFR operations, TIO were obtained 

from Reference 2 (See Table 4-45)* 

(2) Annual IFR operations, Iij. 

Iij - PTIOiJ * TIO. 

(3) Corrected Annual Operations COij were obtained as 

described in the previous section. 

(4) Plij - IiJ/COij** 

(5) VliJ - 1 - Plij. 

Plij and Vij for CY 1973 are shown in Tables 4-46 and 4-47. 

Local and Itinerant. Towered and Montowared Operations bv 
User Category/Aircraft Type 

The percentages of annual operations by aircraft type user category/ 

aircraft type which were local towered, PLTiJ—local nontowered, PLNi.J — 

*  Separate analyses were performed general aviation and air taxi. 

** If PTij was less than .001 it was set equal to .001. 
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itinerant towered, PITij--and itinerant nontowered PINij were obtained 

for each year aa follows: 

(1) The following percentages of local operations by 

user category PLi were obtained from Reference 1, 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

Percent of Total 
I User Category Local Operations 

1 Business .09 
2 Corporate .01 
3 Personal .38 
4 Aerial .01 
5 Instruct .46 
6 Air Taxi .0 
7 Other .05 

1.00 

(2)  It was assumed that each PLi was distributed between 

aircraft types as follows: 

Individual Weight (Wlij) 

12  3  4  5  6  7 

1 10 
2 10 
3 10 

5 200 
6 0 
7 10 

10 

1 
1 
1 
3 
9 
0 
1 

0 
0 

0 
0 

0 
0 
0 
1 
0 
0 

Total Weight (WTi) 

11 
11 
11 
13 

210 
0 
11 

The percentage of total towered and nontowered traffic 

which i.« local, PTLOC and PNLOC, respectively, can be 

found from the data presented in Table 4-35. 

Corrected Annual Operations OCij were obtained as 

described previously. 

Total Annual Towered Operations TTO and Nontowered 

Operations TNO were obtained from Tables 4-33 and 4-34, 

TTO ; PTLOC • Plil • WIJ1 
PLTiJ 

PLNij 

WTiJ • COij 

TNO ; PNLOC • Plil ; Wlil 
WTiJ • CO ij 

For case where Wlij was assumed to be equal to aero, 

PLTiJ and PLNij was set equal to .001 (except for air 

taxi operations which are not local by definition). 
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(9)  PITij 

(10) PINin 

TTO 
TTO + TNO 

TNO 
TTO + TNO 

PLTij 

PLNij 

The percent of local and itinerant traffic at towered and non- 

towered airports is presented in Tables 4-48 and 4-49. 
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CHAPTER 4.  SUPPLEMENTARY DATA 

In addition to the cost and activity data already discussed, several 

additional parameters were needed during model construction.  For completeness, 

these data are now presented. 

Average Fuel Consumption Rate 

The following average consumption rates at 75 percent power were used 

in calculating annual fuel useage. These values are consistent with the fuel 

consumption rates used by Aviation Data Service, Inc. in determining variable costs. 

Aircraft Type 

Average Fuel 
Consumption at 75 

Percent Power 
(gal/hr) 

Aviation Gas 

Single-engine piston 
Non-Aerial Application 11.9 

Single-engine piston 
Aerial Application 13.5 

Multi engine piston 33.6 

Piston Helicopter 14.0 

Jet Fuel 

Turboprop 

Turbolet 

63.1 

336.0 

Turbine Helicopter 25.7 

Price Deflator, GNP and DPI 

The purpose of the price deflator is to convert cost data expressed in 

current dollars to 1972 dollar equivalents. Prior to 1972, this parameter is 

actually an inflator to 1972 dollars.  The basis for price deflator is the GNP 

implicit price deflator as presented in the Survey of Current Business. 

 — A 
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Table 4-50 presents data for GNP implicit price deflator, GNP measured in 

current dollars, but indexed to 1972, and DPI (per capita) measured in 1972 

dollars. These data are used to construct the following parameters in Table 4-51; 

the price deflator to convert to 1972 dollars, GNP measured in constant dollars 

and indexed to 1972, and DPI measured in constant dollars and indexed to 1972. 

All economic parameters (costs, GNP, DPI etc.) used in the construction 

of this model are first converted to 1972 dollars, then indexed by the 1972 value. 

When estimating regression equations - which include time series price data, a 

conversion to constant dollars prior to estimation reduces the possibility of 

obtaining spurious correlation.  This is especially true in the presence of 

continuous inflation.  Indexing of cost variables permits more realistic analyses 

when pooling cross-sectional data. 
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TABLE 4-50.  ECONOMIC DATA 

GNP Implicit()        m      Per Capita() 

Price Deflator      GNPu; DPI 
Year       (1958-100)       (1972-100)        (1972 $) 

(1) Survey of Current Business 

(2) Economic Indicators 

(p)    Preliminary 

1965 110.9 74.32 

1966 113.9 76.76 

1967 117.6 79.02 3371 

1968 122.3 82.57 3464 

1969 128.2 86.72 3515 

1970 135.2 91.36 3619 

1971 141.6 96.02 3714 

1972 146.1 100.00 3837 

1973 154.3 105.92 4068 

1974 170.1 116.20 3981 

1975 185.9(P) 126.35(p) 4012(p) 

\ 

_________ 
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TABLE 4-51.  ECONOMIC INDICES 

GNP/GNP1972 DPI/DPI1972 

Price Deflator (both In (both in 
Year to 1972 $ 1972 $) 1972 $) 

1965 1.3174 .7906 

1966 1.2827 .8377 

1967 1.2423 .8605 .8786 

1968 1.1946 .8981 .9028 

1969 1.1396 .9212 .9161 

1970 1.0806 .9182 .9432 

1971 1.0318 .9457 .9679 

1972 1.000 1.000 1.000 

1973 0.9469 1.0532 1.0602 

1974 0.8589 1.0338 1.0375 

1975 0.7859(p) 1.0131(P) 1.0456(P) 

(p) Preliminary 
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