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PURPOSE, This circular makes available to the public the method used
by the Federal Aviation Administration for determining the approximate
practical hourly and practical annual capacities of various airport
runway configurations, This information is used in long-range (ten
years or more) plamning for expansion of existing airports and
construction of new airports to accommodate forecast demand.

CANCELLATION. This circular cancels AC 150/5060-3, Airport Capacity

Criteria Used in Long-Range Planning, dated 7 April 1969,

REFERENCES, See Bibliography, Appendix 3.

BACKGROUND, Advisory Circular 150/5060-3 was issued on 7 April 1969
This revised edition, AC 150/5060-34, is essentially the same in
content as the original publication but the referencing of certain
figures has been clarified and certain minor corrections have been
made to the text,

AC 150/5060-1A is the basic source document for this long-range approach,
but the extended time period has caused a need for extension of certain
assumptions and anticipation of some improvements in the post-1975 time
period. Since demand forecasts are normally in five-year increments
(i.e., 1970, 1975, 1980, etc.) and become less precise beyond the first
five-year figures, a more simplified method for determining capacity

in long-range studies is established herein, The accepted time frame
for "long range" by planners is usually 15 or 20 years, but to remain
consistent with standard forecast periods and logically carry beyond

AC 150/5060-1A coverage, ten or more years is considered long range

in this circular,

Initiated by: AS-440
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SCOPE., Airfield capacity in terms of aircraft operations may be

determined from use of the material contained in this publication,
Other implications of the term "capacity" as applied to airports such
as the "capacity" of the terminal building, the automobile parking
lot, the access road, etc., are not covered in this circular, but
obviously will need to be analyzed in an overall airport planning
study., The operational figures contained in this publication should
be used in long-range airport planning analyses,

HOW TO GET THIS PUBLICATION, Additional copies of this circular may be

obtained from Department of Transportation, Distribution Unit, TAD-484.3,

Washington, D, C, 20590,
am?
Cly e W. s JE.

Acting Director
Airports Service
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1, INTRODUCTION, A simplified approach developed by the Federal Aviation
Administration for determining the practical annual and hourly IFR
(Instrument Flight Rule) and VFR (Visual Flight Rule) airfield
capacities for airports is presented in this circular. As the demand
forecasts for long-range planning (ten years or more) are less precise,
the simplified technique outlined herein is acceptable for these
forecast periods, A more detailed approach is already established
in AC 150/5060-1A, Airport Capacity Criteria Used in Preparing the National
Airport Plan, for use in short-range planning. The material contained
in this circular was developed and simplified from the procedure and
nethods established in AC 150/5060-1A, but calculations have been
modified where appropriate to account for system improvements anticipated
in the post-1975 time period,

In this simplified approach there are 22 different configurations

of runways pictorially displayed on Table 1. Four different aireraft
groupings or '"mixes'" are listed for each configuration and the VFR

and IFR practical hourly and practical annual capacities (PANCAP) are
shown for each mix, The main assumptions used in arriving at these
capacity calculations are shown in paragraph 2. By changing the
assumptions (making wind percentage adjustments, changing percent of
IFR and VFR weather, etc.), combining configurations and interpolating
between mixes, Table 1 is adaptable to almost any individual airport
sitvation, Likewise, many airports within a certain geographic area
may be readily reviewed with Table 1 and long-range plans made to
satisfy airfield capacity demands, To achieve the objective of airport
planning, which is to ensure that adequate facilities are provided in a
timely manner, construction must precede demand, Table 2 presents
activity demand levels for advance planning purposes.

It is important to keep in mind that the calculations of '"practical"
capacities are based upon a reasonable or acceptable average delay

level, An airport's runways may generally be considered to have reached
capacity when delays to departures average four minutes during the

normal two peak adjacent hours of the week., At specific runways used

by small aircraft only, this departure delay level is two minutes for the
peak hour of the week. Practical hourly capacities can be exceeded
(during some saturated peak periods by as much as 25 percent) but the
average delays during these periods will be increased beyond acceptable
levels,

2, ASSUMPTIONS, The set of parameters established in developing Table 1
is listed below, While these assumptions may need to be adjusted for
application to individual situvations, they are reasonable for long-
range planning.

Par 1
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Weather,
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An annual weather condition of 90 percent VFR and 10 per-

cent IFR was assumed in calculating the weighted hourly capacity

and PANCAP,

No reduction has been made to the capacity of any configuration in

Table 1 to account for crosswinds in excess of 15 knots,
each configuration is considered to accommodate all winds.

That is,
Examples

3 and 4 of paragraph 3 show how to account for wind variatioms,
Operations are conducted in both directions unless otherwise shown.

The weighted hourly capacity was adjusted for IFR demand as a per-
centage of VFR demand on all configurations where mixes 3 or 4
showed a substantial difference between IFR and VFR practical hourly

capacities.
on Figure 5,

A format of the weighting procedure used is shown

Note from Figure 5, column (D), that the demand during instrument
weather, Dy, is reduced considerably when a large amount of small

aircraft is involved.

However, for this long-range analysis the

reduction is not as great as presently occurs, since it is
presumed many more of these small aircraft will be flying in
instrument weather in the future,

Mix,

The following mixes relate to the four numbers shown in the
Mix column for each configuration in Table 1:

NO, % %B %C %D + E
1 0 0 10 20
(11-9)
2 0 30 30 40
(27-33)
3 20 40 20 20
(18-22)
4 60 20 20 0
(54~66)




AC 150/5060-3A Page 3
12/24/69

Categories of aircraft for capacity purposes are generally as

follows:

Type A - 4-engine jet and larger

Type B - 2 and 3-engine jet, 4-engine piston, and turbo prop

Type C - executive jet and transport type twin-engine piston

Typs D - light twin-engine piston and single-engine piston
and E

A specific list of these aircraft is contained in Appendix 2 of
AC 150/5060-1A.

The figures in parentheses show the spread or tolerance of + 10
percent for the critical portion of the forecast mix in determining
direct use of Table 1, If forecast mix is within + 10 percent of
one of the above 4 mixes, the listed mix may be used without addi-
tional interpolation. In determining this + 10 percent the large
aircraft in the mix is eritical. For example, a mix of 22 percent
A, 15 percent B, 30 percent C, and 29 percent D + E is forecast

for a location, The 22 percent A is within + 10 percent of 20 per-
cent A and mix 3 may be used directly, If the mix had been 25 per-
cent A and 19 percent B, then Figure 1} should be used and percent A
for interpolation would be 16 percent. An example of interpolation
is presented later in the examples of paragraph 3,

Some representative airports expected to correspond to the 4 mixes
by 1980 are:

Mix 1 - Qpa Locka, Miami, Florida; Wiley Post, Oklahoma City,

Oklahoma; Van Nuys Municipal, Los Angeles, California;
Republic Airport, Farmingdale, New York.

Mix 2 - Wichita Municipal, Wichita, Kansas; Santa Fe Municipal,
Santa Fe, New Mexico,

Mix 3 -~ Greater Cincinnati, Covington, Kentucky; Kansas City
International, Kansas City, Missouri; Greater Pittsburgh,
Pittsburgh, Penmsylvania,

Mix 4 - John F., Kennedy Internationel, New York, New York; Chicago

O'Hare Internatiomnal, Chicago, Illincis; Los Angeles
International, Los Angeles, California,

Par 2
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Peaking Facteors and Training. The percent of daily activity during

the peak hour of the day (averaged for the consecutive two busy
hours) is defined as the "peaking factor." This factor greatly
influences annual capacity and varies with the type of aircraft
mix in operation at a particular airport.

Although a 20 percent peaking factor for a mix of 90 percent D + E
is shown on Figure 3, it is assumed in the post-1975 time period that
this will flatten somewhat at the primary general aviation airports.
The selection of a 15 percent peaking factor for mix 1 also tends

to make the selection of the four mixes more representative,
Therefore, for mix 1, 2 15 percent peaking factor is used., From
Figure 3 a multiplying factor of 1,800 is obtained (e.g., a
weighted hourly capacity of 100 gives a PANCAP of 180,000 for a
daily peaking factor of 15 percent) and applied to the weighted
hourly capacities of mix 1. Sixty percent touch-and-go activity

is assumed., This percent touch-and-go results in increasing the
PANCAP by 25 percent (multiply by 1.25).

For mix 2 the peaking factor is 12,5 percemt, multiplier 2,350, and
30 percent touch-and-go (multiply by 1.115),
For mix 3 the peaking factor is 9.5 percent, muitiplier 3,250, and

10 percent touch-and-go (multiply by 1.04).

For mix & the peaking factor is 8 percent, multiplier 3,750, and
zero touch-and-go (multiply by 1,00).

Application of the assumptions on peaking factors and training in
calculating PANCAP is shown on Figure 5. No adjustments for training
or peaking are made to the hourly capacity figures,

Terminal. A central location of the terminal was generally assumed.

However, in a few cases some reduction to full use was made due to

aircraft crossing an active rumma ese reductions were minor
and occurred on configurations @, and@of Table 1.
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h,

Navigational Equipment. In computing IFR capacities, full airport
instrumentation was assumed, including control towers, ILS, ALS,

and other associated equipment, For example, Layout D of Table 1
assumes two completely instrumented parallel runways separated by
5,000 feet or more would be in operation to obtain the IFR capacity
shown. Naturally, if these runways have instrumentation for only

one direction, then operations in the other direction would be greatly
reduced from the IFR capacity shown, Thus, for the period of time
that winds might require use of a nonprecision runway, IFR capacity

is much less than shown and it may be desirable to consider this in
evaluation of PANCAP, For mixes 3 and 4, airports were assumed to
have ASR located on or close to the airport or were assumed to be
served by a common IFR room. Additional IFR capacity was included

on mix 3 and 4 calculations assuming computer-aided approach spacing
(CAAS) will be implemented in the post-1975 time period, The increase
for CAAS was only that now included on Figures 7 and 8 of Appendix 2,
AC 150/5060-1A, No future air traffic procedural changes have been
assumed,

Taxiways. Because taxiways are inexpensive when compared with other
solutions for improving airfield capacity, it was assumed for long-
range planning that a taxiway exit rating of 1 exists for all runway
configurations, This means that all taxiways needed for expediting
traffic on and off the runway system are assumed to exist for each
configuration,

Runway Use, It was also assumed that at least 50 percent of the
aircraft mix could use each runway. Should present length or
strength restrictions dictate a reduction in the number of

aircraft that can use one of the rumnways, runway improvements
normally should be assumed and included in any evaluation of airport
expansion, However, for exceptions to the 50 percent use and no
improvement contemplated, yse the adjustment shown in paragraph 2e,
Appendix 2, AC 150/5060-1A,

Airspace, Unrestricted airspace -was also assumed in the computations,
If noise abatement procedures or nearby airports cause restrictions

to alrport operations, they should be evaluated on an individual
basis, No future regulatory restrictions are included in the
assumptions contained herein,

Par 2



TABLE 1

AIRPORT CAPAGITIES FOR LONG - RANGE PLANNING PURPOSE

Runway Configuration . Practicol Hourly Cap.
— Mix [ PANCAP Remarks
Loyout Description IFR VFR
@ Single Rumeay L 215,000 53 99
{arrivals = departures)
ey 2 195,000 52 76
3 180,000 44 54
4 170,000 42 45
@ Close parallels 1 385,000 64 198
{IFR dependent)
- =3
Tess than 3500° 2 339,000 &2 152
. S
3 295,000 55 108
4 280,000 56 90
@ Independent IFR 1 425,000 79 198 See AT P 7110.8 for ufget
R A approach/departure threshold criteria on 3500’
.mEtbf:BQ;T parallels 2 390,000 79 152 spacing.
=t 3 355,000 7 108
4 330,000 74 90
@ Independent IFR 1 430,000 106 198 2 X.-.
‘—E:—E"“f arrivale and departures 0 0
1
5000° or more 2 390,000 104 52
e § 3 360,000 848 108
4 340,000 84 90
® Independant plus 1 600,000 117 297 ®
¢ne close parallel
B N 2 2
5000" or more 525,000 115 228
e Sl i 475,000 99 162
N ———5
& 450,000 96 135

69/%2/¢1
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TABLE 1 (Cont'd)

AIRPORT CAPACITIES FOR LONG - RANGE PLANNING PURPOSE

Runway Configuration

Practical Hourly Cap.

Mix PANCAP Remarks
Loyout Description IFR VFR
® Independent plus 1 665,000 156 307 @@@ince izproved
"E"_r simaltansous departure exibility permite tradé off
5000° or oore Tunway 2 595 .000 153 236 on arrival/departure ratio
_E-_’_ 33, 3 and full departure rumnway,
500 to 4999
. .E_- g § 3 540,000 146 162
4 525,000 133 139
@ e Independent parallels 1 665 000 156 307 Seme u
. plus divergent runways
=y 2 595,000 153 236
5000' ot more
=1
3 3 540,000 146 162
N 4 525,000 133 139
® i Independent parallels 1 770,000 128 396 2 @
E—f plus two close parallels IFR 13 departure-limited,
These high theoretical figures
2 660,000 126 304
5000' or more may be limited by other aystem
- 3 590 000 110 216 considerations,
i === o
4 560 000 108 180
@ :%- Independent parallels, 1 1,050,000 177 505 These high theoretical figures
; =0 — close parallels, plus may be limited by other system
gooo' or mr:_l divergent runways 2 930 000 174 392 considerations,
B =——r——1
B ——xr—— 3 780 000 155 269
= 4 770,000 153 229
@ - Widely Spaced 1 425,000 79 198% *Crossing problem'reduces
Open V with capacity,
independent operations 2 340,000 79 136
\ 3 310,000 76 94
~ 4 310,000 T4 84

69/%92/21

V£=-0906/061 OV
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TABLE 1

(Cont*d)

AIRPORT CAPACITIES FOR LONG - RANGE PLANNING PURPOSE

Runwoy Configuration

Prastttal Hourly Cap.

‘ Mix PANCAP Remorks
Loyout Description IFR VFR
@ " Opex ¥, dependent, 1 420,000 71 198
operations away from
intersection 2 335,000 70 136
—_—
3 300,000 63 94
’ 4 795,000 60 84
- Open V, depandent, 1 235,000 S? 108
opexations toward
intersection 2 220,000 §6 86
A -——
\ 3 215,000 50 66
) 4 200,000 50 53
4 Two intersecting at 1 375,000 71 175
. near threshold
2 310,000 70 125
— 3 275,000 &3 83
Direction of ops ~
Iy 255,000 60 69
@ . P Two intersecting in 1 220,000 61 9o #*Indicatea single rumeay
middle capacity controls,
2 195,000 &0 764
3 195,000 53 58
. A Y
DirectIon of ops 4 190,000 &7 52
Tve intersecting at 1 220,000 55 g9+ *Same .agfé)
N far threshold
, 2 195,000 54 T6*
—
3 0,000
Direction . 13 46 54
of ops 4 175,000 420 57

.

g @8rg
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AIRPORT CAPACITIES FOR LONG - RANGE PLANNING PURPOSE

Runway Configyration . Practical Hourly Cop.
- Mix PANCAP Remarks
Loyout Description iIFR VFR
@ % / Three intersecting 1 375,000 71 115 for leng-range planning purposes,
capacity of two intersacting
2 310,000 70 125 Tunways should be used This
assumes that intersectborts are
- - reascnably favorable (i.e., loter-
; A 3 275,000 63 83 sections oeay the thresholda).
s 255,000 60 69 13,8{ g::rplné:;nctiun! ua +
Parallel and intersecting 1 590,000 124 274 @4@-@
intersection points at
ends 2 303,000 122 201
5000' o moT.
—— , 3 455,000 107 137
4 425 000 102 114
Parallel and intersecting 1 460000 114 198 @ ,Mnce trade off
ge pos le and flexibility
2 405,000 112 152 improves capacity,
3 380,000 57 112
4 365,000 89 97
2" gonfiguration and 1 465,000 a7 217 For estimating pur 8,
parailel with both this calculatien i 10
500' to 4999" intersecting 2 430,000 a7 167 percent.
- “L 3 350_000 &7 118
4 365,000 81 9%
uz" configuration and i 465 000 87 217 For estimating purp
parallel with both ) this calcolation 1 10
‘ intersecting 2 436,000 87 167 percent,
3500'-1: 64999 3 390,000 87 118
-4 & 365,000 51 99

69/%72/21
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TABLE 1 (Cont'd)

by
o
[}
[
)
AIRPORT CAPACITIES FOR LONG - RANGE PLANNING PURPOSE
Runway Configuration . Practical Hourly Cap
UL Mix | PANCAP Remarks
Layout Description IFR VFR
- . 2" comfiguration and 1 475,000 116 217 For estimating purposes, this
Z_r fu:e::eclzi:;h Pt 2 430,000 114 167 cateulation i 10 percent.
000" or more
‘= -4 3 395,000 6 118
4 375,000 92 99
"Z'" configuration and 1 475,000 116 217 For estimating pyrposes, this
parallel wicth both calculation :G 10 percent.
interaecting 2 430,000 ilé 167
3 395,000 96 118
4 375,000 92 99
=
(9]
[
A
<
&9
3 2
~
<
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3. PROCEDURE FOR DETERMINING AIRFIELD CAPACITY. The basic procedure for

use of this publication in determining capacity is as follows:

a,

Analyze the operations forecast for the location, establish the
anticipated aircraft mix, and select the nearest mix type from
paragraph 2b,

Select the layout from Table 1 which most closely represents the
future operational configuration of the airport.

If no adjustments are necessary to the assumptions of paragraph 2,
PANCAP, IFR, and VFR hourly capacities are obtained directly from
Table 1 for the selected layout and mix.

In general, the three steps above will be satisfactory to determine
airfield capacity for long-range planning purposes. However, if there
is a major disparity from the assumptions of paragraph 2 at the particular
location under study, and a close capacity determination is needed, it
may be necessary to adjust the assumptions. These adjustments to obtain
a more refined answer will occur primarily on four of the basic assump-
tions:

(1) wvariation in forecast mix;

(2) wvariation in layout combinations and use of runways due to
strong winds;

(3) wvariation in amount of training activity conducted at the
airport; and

(4) wvariation in percent of IFR/VFR weather,

In the four sample calculations that follow, examples of these four
variations are given,

Example 1, Straightforward Use of Table 1.

Given: Single runway configuration. Time period - 1980, All

assumptions set forth in paragraph 2 appear reasonable,
Aircraft mix forecasts: 0% A, 2% B, 11%Z C, and 877 D + E.

To find: Practical annual and practical hourly IFR and VFR

capacities,

Par

11

3
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Solution:
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The aircraft mix forecast is within + 10 percent of mix 1,

Use layou nd mix 1 directly from Table 1. Therefore,
the PANCAP“="215,000 operations, practical hourly IFR =

53 operations, and practical hourly VFR = 99 operations.

Example 2, Adjustment for Variation in Aircraft Mix,

Given:

To find:

Solution:

Par 3

Three intersecting runway configurations., Time period -
1978, All assumptions in paragraph 2 appear reascnable,
One runway is short and can only be used by aircraft of
C size or smaller, Aircraft mix forecast: 15% A, 28% B,
25% C, and 32% D + E,

Practical annual and practical hourly IFR and VFR
capacities,

The runway restriction to the short runway does not affect
Table 1 since more than 50 percent of the aircraft population
is still able to use each runway. No assumptions on increased
runway length need to be made, The mix forecast is somewhat
between mix 2 and mix 3, From Figure 1 (Figure 10 of

AC 150/5060-1A), the percent Class A for interpolation is 7
percent. Interpolating between mix 2 and mix 3 results in

(iffucing the calculations of Table 1 for mix 2, configuration

onversely, increasing mix 3, configuration by 13/20 of
the difference between mix 2 and mix 3). Thefefore, the
PANCAP = 310,000 - [ 7/20 (310,000 - 275,000) ] = 298,000
operations,

by 7/20 of the difference between mix 2 a:j mix 3 (or

110 operations

VFR hourly = 125 -[ 7/20 (125 - 83)] =
70 - [7/20 (70 - 63)]'= 68 operations

IFR hourly

Il



Page 13

AC 150/5060-3A
12/24/69
Example 3, Adjustments for a Combination of Variations in Configuration,
Runway Use, and Training Activity.
Given: Configuration of one set of close parallel runways plus one
intersecting runway (see sketch).
rh |:| Terminal
{ + - }
]! [§ Less than 3500'
{ + - 1
1}1
Time period - 1980, Wind coverage, based upon a 15 knot
component, is approximately 80 percent E/W (including calm
winds), 18 percent N/S, and 2 percent NE/SW, No training
activity is conducted at the airport, Aircraft mix forecast
is 20 % A, 40% B, 20% C, and 20% D + E. All other assumptions
of paragraph 2 appear reasonable,
To find: Practical annual and practical hourly IFR and VFR capacities,

Solution:

Mix 3 is used in this analysis. For simple calculations,
the N/S wind coverage is presumed to reduce the N/S operation

mix 3, plus 80 percent of configuration mix 3 = PANCAP;

;o a single runway. Therefore, 18 percentconfiguration
6

PANCAP = 18% X 180,000 + 80% X 295,000 = 268,000 operations.
Notice this includes a reduction of 2 percent due to strong
crosswind components, Since no training activity is conducted
at the field the 10 percent touch-and-go correction increase
applied to mix 3 must be deducted from the PANCAP, For a
touch-and-go of 10 percent (assumed for mix 3 in Table 1
calculations), the PANCAP is increased by 4 percent, There-
fore, 268,000 - (4% X 268,000) = 257,000 operations,

Maximum VFR hourly
Minimum VFR hourly
Maximum IFR hourly
Minimum IFR hourly
Average VFR hourly
Average IFR hourly

108 operations

54 operations

55 operations

44 operations

18% X 54 + 80% X 108 = 96 operations
18% X 44 + 80% X 55 = 52 operations

Par 3
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Example 4, Adjustments for a Combination of Variations in Configuration,

Given:

—
5000' or more
Terminal [ M
- -~

To find:

Solution:

Par 3

Runway Use, Aircraft Mix, and Percentage of IFR/VFR Weather.

Three parallels in one direction (independent plus one close
parallel) and two close parallels in another direction (see

sketch). less than 3500'

A, v

T

less tha
3500 l‘l_\‘g 7/ 7/ L
L 7 7
_ ol
Time period - 1985, Wind coverage is approximately 78 per-
cent east or west (including calms), 10 percent to the east/
northeast and 15 percent to the southwest., No training
activity is conducted from the airport, The forecast aircraftc
mix is 40% A, 30%4 B, 25% C, and 542 D + E. VFR weather occurs
95 percent of the time and IFR 5 percent, Other assumptions
of paragraph 2 appear reasonable,

-
T

Practical annual and practical hourly IFR and VFR capacities,

There are three sets of configurations, depending upon wind
conditions, To the east or west (75%) configuration(E)is
used, For operations to the northeast (15%) configuration(B
is used, For operations to the west/southwest (10%), there
is no runway directly aligned to accommodate the winds;
however, assuming that strong crosswinds at a small angle
(less than 20°) can be handled by post-1980 aircraft, all
runways may be used when winds are to the east/northeast,
Obviously all runways cannot be used simultaneously, even
under VFR conditions., Therefore, for west/southwest opera-
tions configuration E plus 10 percent in VFR is used, The 10
percent is an estimated adjustment for some additional capace
ity from the close parallel crosswind runways but should not
be applied during IFR conditions since both sets of close
parallels cannot be used simultaneously during IFR weather.
This estimated adjustment is an example of a judgment factor
which may be used based upon knowledge of the ailrport,
discussions with controllers, ete.

The forecast mix is exactly halfway between mixes 3 and 4.
Therefore, all calculations will be based upon mix 3 less
one-half the difference between mixes 3 and 4.
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Hourly VFR and IFR capacities must first be obtained.

Operations to E or W:

75% X[®nix 3 - 5 @nix 3 - ©mnix 4) ]

VFR = .75 X [162 - .5 (162 - 135)] = 111

IFR

75 X [99 - .5 (99 - 96)] = 73

Operations to NE:

15% X ix 3 - % mix 3 -mix 4)]

VFR = .15 X [108 ~ .5 (108 - 90)] = 15

IFR = .15 X [55 - .5 (55 - 54)] = 8

Operations to W/SW:

VFR = 10% X [®nix 3 + 10% - 3 (®mix 3 + 10% -®mix 4 +
10%)]

VFR = .10 X [178 - .5 (178 - 148)] = 16

IFR = 10% X (E)nix 3 - ¥ (Emix 3 - E mix 4)]

IFR - .10 X {99 - .5 (99 - 96)] = 10

The practical hourly capacity considering percentage use of
the various configurations due to winds is then:

Average hourly VFR = 111 + 15 + 16 = 142

73+ 8 4+ 10 = 91

Average hourly IFR

Note that maximum practical hourly capacities occur 10 percent
of the time and are 178 VFR and 99 IFR while minimum practical
hourly capacities occur 15 percent of the time and are 108 VFR
and 55 IFR,

The weighted hourly capacity may then be obtained, but Figure
5 procedures must be slightly altered for VFR - IFR assumption
and training activity, 1In Figure 5, 90 percent VFR and 10
percent IFR was used, and for mix 3 a training activity

Par 3
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assumption results in a 4 percent increase to the PANCAP,

The factors "given" in this example state a 95 percent VFR
and 5 percent IFR with no training activity, Thus the columns
from Figure 5 would be:

(A) (B (O (D (E) (F) ()
halfway 91 142 .9 102 71% I Vv
between 4 1
3 and 4

The weighted hourly capacity is then:

WH =102 X 4 X 5% + 142 X 1 X 95% = 4 X 5% + 1 X 95%

WH

135

The PANCAP is then obtained by: PANCAP = WH X [3250 + %
(3750 - 3250)] X 1 = 135 X 3500 X 1 = 472,000 operations,
Note that since there is no training activity conducted at
the airport, a multiplier of one is used -~ no increase for
touch-and-go. Rather than going through the calculations
above for this fairly complex example, an estimate could be
made by looking at the configuration, comparing it with the
nearest configuration and mix in Table 1, making a rough
adjustment for weather and then selecting a 'spread" of
capacity. Depending on the accuracy needed, an answer of
450,000 to 500,000 annual operations might be satisfactory
with a rough VFR hourly capacity of 140 to 160 and an IFR
hourly capacity of 80 to 95,

4, DEMAND LEVELS FOR PLANNING ADDITIONAL DEVELOPMENT, For the configurations
and mixes in Table 1, Table 2 lists levels of annual demand at which
additional facilities should be planned to improve capacity. For mixes
1 and 2 costs are usually relatively inexpensive and additiomal facilities
(i.e., new airports, new parallel runways, etc.) should be completed at
these demand levels., For mixes 3 and 4 all planning should be completed
when the demand level is reached and actual comstruction of facilities
should be in place when demand equals capacity., Land acquisition should
precede construction by approximately 5 years,

As an example of using Table 2, take an existing air carrier airport with
a PANCAP of 560,000, configuration(H) mix 4 of Table 1, Assume that the
airport capacity cannot be significantly improved over 560,000 and that
general aviation activity relief will have no major effect, Forecast air

Par 3
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carrier demand for the area served is:

Current - 250,000
1970 - 300,000
1975 - 400,000
1980 560,000
1985 750,000

From Table 2, mix & - 335,000 operations is the demand level at which
all planning should be completed for a new air carrier airport, This
demand is forecast to occur in 1972, By 1980 a new air carrier airport
will be needed and land acquisition should begin by 1975,

Of course, this approach is purely from a capacity/demand standpoint and
many additional local factors must be analyzed in order to confirm timing
and construction of new airport facilities, Appendix 1l gives a method
for applying capacity techniques to an airport system and generally
discusses some of the other areas of consideration needed in a comprehen-
sive study,

Par &4



page 18 AC 150/5060-34
12/24/69

TABLE 2

ADVANCE PLANNING DEMAND LEVELS

Configuration Demand Level of Activity
{From Table I) MIX for Planning Additional Improvements

(60% of fig. on Table I)

130,000
115,000
110,000
100,000
230,000
200,000
175,000
170,000
255,000
235,000
215,000
200,000
260,000
235,000
215,000
200,000
360,000
315,000
285,000
270,000
400,000
355,000
325,000
315,000
400,000
355,000
325,000
315,000
460,000
395,000
355,000
335,000
630,000
560,000
475,000
460,000
255,000
205,000
185,000
185,000

Dw RN e W N P WN EE W N s B W N P W N R W N =W R W RN W N

NOTE: AVERAGE COSTS ARE ASSUMED FOR LONG-RANGE PLANNING
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TABLE 2 (Cont'd)

ADVANCE PLANNING DEMAND LEVELS

Configuration Demand Level of Activity
(From Table I) for Planning Additional Tmprovement

=
[
L]

(60% of fig. on Table I)

255,000
205,000
185,000
185,000
140,000
135,000
130,000
120,000
225,000
185,000
165,000
155,000
130,000
115,000
115,000
110,000
130,000
115,000
110,000
105,000
225,000
185,000
165,000
155,000
355,000
305,000
275,000
250,000
275,000
245,000
230,000
220,000
280,000
260,000
235,000
220,000
285,000
260,000
235,000
225,000

Pl& P2

LN LONHPFONMRIPONNRPLORD P LOND RO LONO RO ERPW N -

NOTE: AVERAGE COSTS ARE ASSUMED FOR LONG-RANGE PLANNING
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FIGURE 6
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FIGURE 4
RUNWAY WEIGHTING FOR LOWER CAPACITIES
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A B ¢ D E Pl F 2] G
M1 X VFR IFR IFR DEMAND AS | IFR/DI |%OF MAXIMUM |WEIGHTING FACTOR
HOURLY HOURLY |9 OF VFR DEMAND (Ia) CAPACITY (wpr) (wpv)
CAPACITY | CAPACITY (o01)
(v)
i .5
2 65
3 85
4 .95

Ia X WFp X 107% + Vv X WFy X 90%
WFIx10%+WFVx90‘Z,

WHC X P X T and G

Weighted Hourly Capacity = WHC =

Practical Annual Capacity = PANCAP

il

MIX
1 WHC, X 1,830 X 1.25 = PANCAP1 = operations
2 WHCé X 2,350 X 1,115 = PANCAP, = operations
3 WHC3 X 3,250 X 1,04 = PANCAP3 = operations
4 WHC4 X 3,750 X 1.00 = PANCAPA = operations
CONFIGURATION OF TABLE 1,

1/ This column is either column B/E or E/B, whichever produces a percentage
less than 100%.
2/ Normally WFV =

is obtained from using column F, above, and Figure 6,

1 since maximum capacity is usually VFR. Therefore, WF

I

FIGURE 3 . SAMPLE TABULAT SHEE
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APPENDIX 1

METRCO AREA AIRPORT SYSTEM CAPACITY STUDIES

The eleven-step approach presented below results in a general determination
of numbers and configurations of airports, This analytical approach using
the capacity techniques in the body of this circular should not be mistaken
as a substitute for a comprehensive metropolitan airport system study., The
Federal Aviation Administration strongly encourages development of complete
metropolitan area airport studies by qualified airport and urban planning
consultantas, An in-depth study would include detailed analysis in the areas
of ground transportation systems, land-use planning and zoning, urban sprawl,
topography, airspace and air navigation requirements, and many other social
and economical considerations, In addition, individual airports must be
analyzed in detail regarding expansion potential, access, activity growth,
future role in the system, etc,

1. From the demand forecast for the period being studied, list the
following:

a, Total annual aircraft operations for the metro area;

b. The percentage of total annual operations represented by
airline, general aviation, and military;

c. Aircraft mix (population) - percentage by type (see
AC 150/5060«1A, Appendix 2, page 2).

2, Prepare a pictorial presentation of the metro area showing locations
and types of existing airports (an aeronautical chart may be used).

3. Prepare a fact sheet (see Figure 6) on existing airport facilities
within the metro area showing as a2 minimum:

a, Airport names

b. Type ownership (public or private)

¢, General location within metro area (quadrant)

d, Number, length, and orientation of usable runways

e. Current demand data for each airport as in step 1 above

f. Current plans for development (as shown in current National
Airport Plan)

g. Additional information to be developed in steps 4 and 8 below
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Determine the approximate capacities of existing airports by using
either Table 1 or other current detailed studies, Table 1 will be
approximately 10 percent high for current capacities., Add this

‘information to the fact sheet,

Determine the future availability of privately owned airports based
upon local trends and developments. Normally for long-range planning,
all privately owned alrports should be considered lost to other
development, Publicly owned airports are comsidered to continue to
be retained in this long-range approach, More important urban
development considerations may require reduction in size or type of
operation or elimination of a publicly owned airport, However, for
the purpose of this type of analysis, it is assumed the public body
would provide equal replacement facilities as needed.

Determine the adequacy of present facilities to accommodate forecast
annual demand, (Subtract summation of individual capacities from
step &4 from forecast annual demand, step la),

Using Table 1 and local knowledge, determine how each existing air-
port can be expanded in the most efficient manner to improve its
capacity. Only major improvements such as runways or parallel taxi-
ways need to be considered, Consider airspace limitations in
determining whether runwey improvements can be made at existing
airports. FAA Order 7480.1, Guidelines for Airport Spacing and
Traffic Pattern Airspace Areas, shows airspace approximations.

Determine the new capacities resulting from improvements (Step 7)
and add them to the fact sheet,

Determine the adequacy of improved existing airports to accommodate
forecast annual demand, Demand levels shown in Table 2 should be
used in determining the timing for constructing new general aviation
(GA) airports and completing final planning for new air carrier (AC)
airports,

Distribute the balance of the demand that cannot be met by the
improved existing airports (Step 9) to new airport locations placed
within the metro area based on maximum utilization consistent with
airspace and environmental limitations, These new airports should
be designated as air carrier or general aviation and should have
optimum runway configurations in accordance with Table 1,
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11, Add the forecast annual capacities of the improved existing
airports to the capacities of the new airports and compare the
sum to the forecast demand as a final check on the adequacy of
the proposed system and adjust again, if required.

Note that actually locating the airports within the metropolitan area, as
stated in Step l1, is beyond the scope of a capacity analysis, However, a
rough approximation of locations is desirable at this point to establish
"reasonability" of the capacity results, Firm locations will require
detailed review of many local factors.
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APPENDIX 2

DETERMINATION OF WEIGHTED HOURLY CAPACITY
AND PRACTICAL ANNUAL CAPACITY (PANCAP)

determining the PANCAP for configurations on Table 1, a set procedure
followed., Generally this procedure consists of:

Determining the hourly IFR and VFR capacities for each mix on the
configuration under study.

Adjust the IFR capacity by dividing it by Dy. Dj is equal to IFR demand
as a percent of VFR demand and a standard percentage is used for each
mix, These standard percentages are based upon a general determination

of the amount of aircraft flying in IFR for each particular mix and

take into account increased IFR operations by smaller, nonairline aircraft
in the post-1975 time period. The percentages are shown in column D of
the sample tabulation (see Figure 5).

Compare VFR with the adjusted IFR, divide by the larger of the two to
obtain the percent of maximum capacity and from the chart on Figure &4
obtain the weighting factor. Figure 4 is merely a graphic form of
Table 3, Appendix 2, AC 150/5060-1A,

The adjusted IFR and the VFR capacities are changed to reflect the
weighting factor and the percent of IFR and VFR weather and are then
added together to obtain the weighted hourly capacity. As stated in
paragraph 2, 90 percent VFR and 10 percent IFR weather is used for all
calculations in Table 1. The equation for this step is:

I, X WFI X 104 + V X WF_ X 90%

v = WHC
WFp X 10% + WF,, X 90%

v

= VFR hourly capacity
= IFR hourly capacity adjusted for demand (i.e., D).

Where:

||—|I<
4]

WFy or WFy = Weighing Factor as obtained from Figure 4, One of
these numbers is unity in every equation. Normally WFy is one

since VFR capacity is almost always greater than adjusted IFR
capacity.

WHC = Weighted hourly capacity
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5. Using the weighted hourly capacity (WHC) determined for each mix, the
PANCAP is calculated by adjusting each WHC for a certain assumed peaking
factor and for assumed training activity. In paragraph 2 these assumed
factors for training and peak activity are discussed. Thus, this final
step in equation form is:

PANCAP = WHC X P X T & G

Where:  PANCAP = Practical annual capacity

WHC = Weighted hourly capacity

P = Multiplication factor to adjust for peaking. This
factor, determined from Figure 3, is shown at the
bottom of Figure 5 for each of the four mixes,

T & G = Correction factor for touch-and-go activity, This

factor, determined from Figure 14 of AC 150/5060-1A,
is shown at the bottom of Figure 5 for each of the
four mixes.

From the above steps it is seen that the weighted hourly capacity must
be calculated before PANCAP can be determined, Tt is apparent

that the assumptions used in the calculation of capacities shown on
Table 1 may be altered to fit individual locations. The sample tabu«
lation sheet, Figure 5, is a convenient way to record data and was
used in preparing Table 1,
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APPENDIX 3
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Advisory Circular 150/5060-2, Airport Site Selection,
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