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THE SECR ETARY OF TRANSPORTATION

WASH INGTON , DC.  20590

~~~~ ~

..ILI ..J £..~~I 4

r ;onorab le  Thomas P .  O ’ N e i l l , J r .
Speaker  of the  h ouse of Rep re sen t a t i ve s
~ca s bi ngt o n , D . C .  20515

Dear  i~r .  So ak e r :

I am p leased to t r a n s m i t  the “ E s t a b l i s h m e n t  of New Major
Pub l i c  A i r p o r t s  in the Un i t ed  S ta t es ” r e p o r t .  This report
is  su bm i t te d  in  accordance  w i t h  Sec t ion  2 6 ( 2 )  of Pub l ic
L~iw 9 4 - 3 5 3  si~~ncd by the P res i d e n t  on J u l y  12 , 1976.

The repor t  a S S eS S e S  needs for  ma jo r  new ai r po r t s  in the
U n i t e d  S ta t e s  Lhro u qh  the  year  2 0 0 0 .  P o t e n t i a l  a i r p o r t
l o c at i o n s , the  genera l  s i ze  r equi .remont  of new a i r p o Y t s ,
f i n a n c i n g ,  and a i r p o r t  deve lopment  issues  and problems
are  a l s o  a n a l y z e d  u n d e r  a v ar i e t y  of f u t u r e  c o n d it i o n s .
The p o t e n t ia l  need for  now m a j o r  a i r p o r t s  is h i g h ly
sens i t  iVe  to th e  f u t u r e  fo recast ed  a c t i v i t y , C X L I ’ f l t  of
acc u 1~~)dat  ion of  gene ra l  a v i a t i o n , e f f e c t  i v c nc n s  of the
U L 2 J r a i e u  h i . rJ g en e r at i o n  a i r  r a f f i c  con tr o l  sy s t e m  in
i n c r e a si n g  ca p ac it y ,  and peak sp read ing , in t h a t  o rder .
Since the r ep o Ct  does not a t tempt  to say t hat  an a i r po r t
should  or s h o u l d  not be b u i l t  at a p a r t i cu l a r  locat ion ,
which  is a h i g h l y  complex decis ion , i t  shou ld  not be
considered  a f i n a l  a n s w e r .  I f l s tead , the r eport  should
serve as a p r in c i p a l  basis  for  f u r t h e r  d ia log  on the
s u b j e c t .

A r epor t  has  a l so  been sent to the P res iden t  of the Senate .

S incere ly ,

Enc losu re  Brock Adams
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WASHINGTO N , DC . 20590

\, /
4T~ s Cø

SEP 5 I~(7

i T c i o r a b l o  Wa ’i t e r  F.  Mondale
t res i~~~ n t  of the  Senate
W t s h i n y t o n , D . C .  20510

Pr os  i i en t :

I un p1 .ised to t r a n s m i t  the “ E s t a b l i s h m e n t  of New Major
P u b l i c  A i r p o r t s  in  the U n i t e d  S ta tes ” r epor t .  This  report
is submitted in accordance with Section 2 6 ( 2 )  of Public
Law 94-353 si gned by the P res iden t on July 12 , 1976.

The report assesses needs for major new airports in the
U n i t e d  States through the year 2000. Potential airport
l o ca t i ons , the general size requirement of new airports ,
f i nanc ing , and ai rport development issues and problems
are also analyzed under a variety of future conditions.
The potential need for new major airports is highly
sensitive to the future forecasted activity , extent of
aceon-~- eoation of general aviation , effectiveness of the
upgraded third generation air traffic control system in
incrdas ing capacity , and peak sp read ing , in that order.
Since the report does not attempt to say that an airport
s h o u l d  or should not be built at a particular location ,
w h i c h  i s a hi g h l y  complex decis ion , it should not be
considered a final answer. Instead , the report  should
serve as a princi pal basis for further dialog on the
subject.

A report has also been sent to the Speaker of the House
of Represen tatives.
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EXECUTIVE SU~’V’1ARY

Through analysis of the runway capacity of 24 major air carrier airports
under a variety of possible future conditions, the study concludes that the
capability of major airport hubs to handle air traffic through the year 2000
is principally a function of:

• The extent to which forecast future traffic actually develops.

• The effectiveness of the Upgraded Third Generation Air Traffic
Contro l system .

• ‘ihe extent to which forecast future traffic can be dispersed
from peak periods.

• The extent to which major air carrier airports experience , or
do not experience , shifts in general aviation activity.

Under the most adverse conditions , up to 19 major air carr ier airports may
experienc e serious capacity deficits by the year 2000. Under the most favor-
able conditions , only two airports wi ll experience such deficiencies.

Even with planned expansion of exist ing airports , construct ion of nc’~
major air carrier airports ‘... i l l he necessary in 1 to 10 hubs to handle fore-
east air carrier , cofluflu te’r , and other air taxi activity alone by the year
2000. The cost is estimated at $0.24 to $2.58 billion. However , even with t tx s
construc tion hubs wi th major air carrier airports would on the average accom-
modate onl y .3 percent of general :Lviat ion traffic. At a few hubs , less tha i
Ia percent o t  general a v i a t i o n  act ivity would he accommodated . In c es suc h
as this , alternativ es to additiona ’ major air carrier airports , such as use of
new or ex i s t ing r e l  iever  a i r p o r t s , would be less feasible.

The study relics princ ipally on an anal ysis of runway capacity as a detCr-
niinant of airport need . While other constraints , such as a term i na l access
problem at Los Angel es by 1995, are i d e n t i f i e d  as being potential reasons for
new major airport construction , the s tudy  does not ana lyze these problems in
detail. Further , the study does not attempt to reconcile potent iall y valid
differences between nationa l and local perspectives of when a new major air-
port is necessary. t h ence , t he  r e s u l t s  should not be viewed as a warrant to
b u i l d  new a i r p o r t s  or a denial of their need .

If Federa l ,i irhiort assistance cont inues at h i s t o r ic  ra tes  of p a r t i c i p a t i o n ,
and if it is assumed that total Federa l fund levels are adequate , airports will
likel y be able to arrange suitable revenue bond financing . If Federal assist-
ance is limited , or cur tai led ent i re ly , financing problems become serious or
prohibitive at a si gnificant number of locations. Situations may also exist
where  new airport jurisdictions are created which arc not currentl y eligible
for Federa l financing . While a single local jurisdiction is desirable , it
mi ght not always be possible.

No attempt is made to identif y specific sites of new major airports except
insofar as such sites ire already identified or are wider study by local com-
munities . In many hubs potentially reI~uiring airports , such sites are not
identified.

i
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It is presumed that a new airport is required when average annual runway
delay exceeds h minutes. New airports are sized on the assumption that new
airports i~ill supplement and not replace existing airports and that delay at
all airports at a hub will be reduced to an average of 4 minutes.

the study highli ghts the major influence of Upgraded Third Generation Air
Traffic Control improvements on the potent ial need for new major airports .
1~ecause UG 3 R I )  i s  not yet installed and capacity increases from these improve-
ments have not yet been demonstrated , the timing and effects U~ Ofl capac i ty  w i l l
iteed to be monitored closely.

~tudv assumpt ions tend to be somewhat conservative concerning :

• the po s s i b l e  limited accommodation of general aviation——which
i:i iv be ne it bier desirable nor practicable.

• th e deve lopment  of supplementa l and not rep laceme nt a i rpor ts--
w ~i i cli may not a I ways be f e a s i b l e

• A b—minut e average annual delay  de v elo p ing before a potent ial
need is i d e n t i f i e d - - w h i c h  r ep resen t s  a hi g hl y congested c o n d i t i o n .

is a r e s u l t , t h e  s tud y est ima te  of pote nt  ia l  need may a l s o  be conse rva t ive .

The stud y does not propose a d e f i n i t e  course of Federal  a c t i on .  Instead ,
i t  forms a bas is  for f u r t h e r  d i s c u s s i o n s  regarding :

• Planning e f f e c t i v e l y  for new a i rpor t s  so as to accommodate
future tra i’fic , recogni:ing future uncertainty.

• :‘tethods of accommodat ing expected general aviat ion act i v i t y .

• Integrati ng Federal financial assistance for new major airports
w ith other airport development needs.

• Encourag ing a sing le airport financial jurisdiction for all air
ca rr ier hub ai rpo r t s , or providing Federal financial assistance to
new a i rpo r t  a u t h o r i t i e s .

• I d e n t i f y ing and preserving needed airport sites .

Such discussions will form an important basis for developing an appropriate
extension of the current Airport and Airway Development Act.

ii
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Cl L A P l i  R 1 . I N IR O U UC TI ON , -
~ L i  ~I \LY , AND F 1 ‘ci i \CS

This repor t  has he e r i  developed in response to se c t i o n  26 of the Airport  and
A i r w a y  Deve lopment  Act Am endment s  of it)~ n which di rec ted the  S e c re t a r y  of Trans—
t )or t~~t ion to conduc t  a stud y on he est~ hl i shmL. . t  of n- a m a j o r  pi t t lIc  a i rpo r t s
in the  Un i t ed  States , inc l ud ing  (A) i d e n t i f y i n g  p o t e n t i a l  l o c at  io n s , (B)  e v a l u —
at ing such locat  ioj t s , and (C)  i n ve s t  iga t  ing il  t erna t E v e l e t  l a d s  of f i n a n c  i ng t h e
la nd . i c qu i s i t  ion and  d c .  elopment costs necessary for such c -t a b l  i s lunen t  

I N I R O D U C I ION

ID i s report dcv c- I ap~ a nat i ar ia  I Overv jew of pot ent  i a 1 need a fo r  m a j  or new
a! r1i o r t s  t h r o u g h t l t L  veOr 2 L ) O U .  F u t u r e  needs far us Hr public airports will
a o end upon m.tnv var i . i I ,  I es t h i s t c anito t he red ic  ted w i t h  a I i i  g h d i g  r i -c  of
cert aint y . ALIUng the noi e n tahle i u i a D 1 ~’~ s i - c v a r i o u s  c a t i -~: r i e s  of a i rp c t
a c t 1v i t v ~ r e g u l a t o N  a c t  ions  by I i - d c r i l , s t a t e , and l o c a l  j u r i l - d i c t i o n s :  and
-x ected capac i ty  enhanc  eme n t  of S i  i r p o r t  S ri d n a y  g t on t rid a i i t -  a f f 1  c co n t r o l
SyStems . IDe a n a l  y~ i ~ d c - i  I s  a t h  t h e  doss  hi e v a r i s t  ions  h~- d e v e l o p i ng s e t s  of
scena r i o s  of f u t u r e  c o n d i t i o n —  to p r o :  ~. i c o n t e x t s  f r  j o t  en t i a l  major  a i r p o r t
needs. Potent t a l  ni  i i  is a ssessed  in tern- if a v e r a g e  d e l ay  . ird t i c  cos t  of
t o t a l  ic- i av s  . Re dev~- I a; I ag si r iort iceds i i  r - l i t  I o u s h  to  user ihe lays , a i r
c - t r l ’ i e i  a t  rpor t  c a n t  i : 1 t r a t  i ons  are dr ~~i o s e d  w h i c h  sr i ’ d e s i g n e L l  to  r i n g  d e l a y s
w i t h i n  rca son a b h e U n t iL ! s in  .i 1 l i i i 1 v ann e r

It should be re co :n I :ed t h a t  the t - l i t i f  i c i t  i on  of a at cut ial  need at t h e
nat  io na l  l eve l  for  a I r i or - t f a c i  1 t j a i l l  no t  n e c L  ssar  i lv c r - r c s p e n d  to what
i s  g er c e iv ed  as a need a~ t i - ic l o c a l  or r e g i o n . i l l e v e l .  L i e u  a s i  reg iona l
dcc a ons on t in.- need and con P gur a t i on ~f major a i r - 1ia r t  s d u r  1 ng the pa at decade
have  ~ i ven subst a n t  i i  1 ac g it  t a hot I i  pass e a g L e  c o n v e n t  c i i - e and concep t s of t h e
f u t u r e  deve lopment  o P t h e  r e tual t i i t i c c

RCOP L

the find i ngs of t h i s  s t u d y ar e  p r e d i~~a ted  on severa l a iternat ives conce rn ing
f u t u r e  g r o w t h  of a i r  c~i ri- icr t r a  f f i c  , i r i c r u - I s e s  i n  a i rpor t cI ~ ac its ’ a t t r i b u t a b l e
to im p r o v e m e n t s  in  a i r  t r a f f i c  control , and t r ei ter u t i I i :st  ion  of a v a i l a b l e
a i r p o r t  c ap a c i t y  t i i r ’ a i i t ~h ~~~ s id i ng of peak per i n i  O p i r i t  i ri S - i h e  s t u dy  f i n d i n g s
de r i v e  fron t  . r i v e s t  ig at ion of the Ca l  l o - . ing ques t  io ns :

• h o w  m a n - -  new a r rp r t s  would he needed when ex I ~ ing a i r p o r t s  reach
p e r c e i v e d  l e v e l s  of CO lgC t iou ?

• Wha t pl ausible site opt ions exist for new a i rp o r t  loca t ions  in the
me tropolit an area s where a potential need is identified?

• What g e n e r a l  s i :t s  of new a i rp o r t s  are r e q u i r e d  to a c c o m m o d a t e  the
expected demand s to be p laced upon them?

• What  a r e  the l i k e l y  c o s t s  of land a c q u i s i t i o n  and facilities
de v e l o p m e n t  f o r  new a i rp o r t s , and how can t h e i r  i u t v e s t m e n t  cost s
be financed?

• What i m p o r t an t  a i r p o r t  development  i s su e ; and p r ob lems  are g e n e r a l ly
common among m e t r o p o l i t a n  area - , and what ro les  should t he  Federa l
Governm ent play in assisting state and loca l agenc i es in miti gating
t hem ?
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• Is it po ten t i a l ly  feasible and practicable to completely  relocate
air carrier services and facilities from an existing airport to a
new airport?

This study is concerned with the f ol low ing hubs as g i v e n in Airport
Activity Statistics:

Atlanta Minneapolis/St. Paul
Bos to n Newa r k
Ch i cago  New Or l eans
Cle ve land  New York
Denver Philadel phia/Camden
i)e t r o i t  ~ Ann Arbor P i t t s b u r g h / W h e e l i n g
Ho n o l u l u  St.  Louis
Hous ton  San Diego
l~is Vegas  San F r anc i s co/ Oak land
Los A n g e l e s / l i u r b a n k / Long Beach Seatt I c / t a c o m a
Miami/Ft. Liud erdale Tampa G St. P e te r sh u r g/

Cl e a rw a ter  f, L ike la nd

The above hubs are equivalent to the  f o l l o w i n g  (comb i n a t  ions of) Standard
M e t r o p o l i t a n  s t a t  i at  ica  I Areas (SMSA s) : 2

At  1 anta Ii nneapo 1 is — St . Paul

Boston New O r l e a n s
Chicago  New York
C l e v e l a n d  N e w a r k
Dens’ er — Boulder  Phil ad el phi  a
Detroit-Ann \rbor Pittsburgh and Wheeling
Honolul u St. Louis
Ho us ton  San l) iego
La~ \ egas San F r a n c i s c o - O a k l a n d
Los A n g e l e s - L o n g  Beach Seattle-Tacoma
Mia mi -For t  Lauderdale  Tampa -St. Pet ershurg and

L~ke1 a n d - h i n t c r  h aven

A l l  of these  arc  s i n g l e  SMSA ’ s w i t h  the exception of the Detroit , Miami ,
Pittsburgh , Seattle , and Tampa areas , which are c o m b i n a t i o n s  of two SMSA ’ s.
In addition , the Detroit , Miami , and Seattle area s are defined as Standard
Consolidated Statistical Areas (SCSA ’s). All of these area s are referred
to by the nam e o f the principa l city. The New Yo r k an d Newark area s are
treated as a single hub and referred to as New Y o r k .

1Civi l Aeronautics Board and Federal Aviation Administration , A irport
Activity Statistics of Certificated Route Air Carriers: 12 Months Ended
June 30, 1976 (Washington: U.S. Government Printing Office , unda ted) .

2Office of Management and Budget , Standard Metropolitan Statistical Areas
(Washington : U.S. Government Printing Office , Revised Edition , 1975).
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There are a to ta l  of 24 airports anal yzed ; New York includes I~ Guard ia
Airport  (~LGA ) and Newark Airport [E WR ) as wel l  as John F. Kennedy Internationa l
Airport tJPK) , since each of the three airports would he , by i t se l f , a large
huh. Similarly, Ft. Lauderdale-Hollywood International Airport (FLL) is
analv:ed as well as i~1iain i In te rna t ional Airport  I N I A ) ,  s ince FLL by i t s e l f
would he a mediu m hub and had 1 ,776,000 enplaned passengers in fiscal year 1975 ,
which was 31 percent  of the enplaned passengers at MIA. ~

G i v e n the calendar time and resources available for this study , it was not
possible to analyze each airport to the level of detail found in a master plan ,
or even in  a sys t em p l an .  F o r t u n a t e l y ,  such d e t a i l  is not  necessary  to meet
the o v e r a l l  objective of this study , which is to address national prob lems
whi chi nay be a s s o c i a t e d  w i t h  the provision of major new a i r p o r t s .  C o n s e q u e n t l y ,
the results of the stud y need be va l id  on ly  for the hubs as a group and not
necessaril y for any particular hub . It is important that this report be re-
v leweLl c a r e f u l l y in this context .

The methodology for this study places great emphasis np~n the existing
l i t e r a t u r e  on m a j o r  a i r p o r t s .  This has been supp lem en ted on l y wh er e essen t i a l
by the c o l l e c t i o n  of pr imary da ta , and supp lemented o n l y  where  f e a s i b l e  by
siddit iona l ana l y s i s .  Ib is  a d d i t io n a l a n a l y s i s  is l i m i t e d  to t i e  est im a t i o n  of
d e l a y ,  t h e  cost  of d e l a y ,  and the financi al requirements due to new airports.
Other mutt ers , such :is e n v i r o n m e n t a l  concerns , a re  limited to the analysis
foun d in  ti - ic l i t e r a t u r e .  The vary ing scope of tha t  a n a l y s i s  i m p l i e s  tha t  the
gene ra l  r e s u l t s  of t i r e  stud y are somewhat subj e c t i v e , e s p e c i a l l y  in v i ew of t h e
gr e a t e r  r a n g e  of p o s s i b l e  f u t u r e  even t s  t ha t  arc co n s idered as opposed to t h e
r a n g e  usually found in t he  l i t e r a t u r e .  These possible fu tur e events  are
described by three se ts  of s cena r ios .

The f i r s t  se t  of s c e n a r i o s  c o n s i s t s  of low , m i d d l e , and h i g h  scenarios of
a i r p o r t  a c t  i t -  I t y  i s  expressed i n  a i r  c a r r i e r  ( inc l ud i ng commuter and other  a i r -
t a x i )  enpianed ir a s s - i g ir s  and oper a t  ions and in  gene ra l  a\ ia t  ion opera t ions
S I S S O C  i~i t e d  with a co l a i d e r a b l e  need to use a maj  or a i r p o r t

ih e  a i r  c a r r i e r  o p e r a t i o n s  and enplaned passengers  in t he  m i d d l e  a i r p o r t
a c t i v i t y  s c e n a r i o  tire t h e  sam e as in t h e  Upgraded Third  Gene ra t ion  Ai r  T r a f f i c
C o n t r o l  Sy s t c m  ( U G 3 R I ) )  d e l ay  r e d u c t i o n  s t u d y ,  ~ w h i c h  r ep resen t s  an ex tens ion  of
t h e  T e r m i n a l  Area F o r e c a s t  (TAF ) m e t h o d o l o g y .  ~ Through passengers  are calcu-
l a t e d  u s i n g  f i c t o r s  d ev e l o p e d  in  a n o t h e r  stud y .  ~ The low and hi gh scenar ios
r e p r e s e n t  v a r i a t i o n s  ar o u n d  t i - i c  TAP.

Federiu l Avi a tion Administration , Termina l Area Forecast: 197S-1i~88
(Wtislr ingt on . Federal Aviation Administration , January 1977).

~Rohert A. Rogers , Vincent J. flrago, and Edward S. Cheaney, Estimation of
UG3IW Delay R e d u c t i o n  (Washington : Federal Aviation Administration ,
J a n u a r y  1 9 7 7 ) .

5Jua n I . l3el la n t o n i  , h elen M . Couudel 1 , Irwin Eng lander , Lou is A.  Fuertes
and Jud ith C. Schwe nh- . , The A i rpo r t  Per formance  Model - Extensions , Val idation,
ani~ Applications (Cambridge: Transportation System s Center , undated).
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The second set of scenarios are low and high estimates of the e f f ec t s  upon
capac i ty  of the possibilities concerning implementation of UG3RI). To be sure
of covering a l l  p o s s i b i l i t i e s  the low scenario is no change in capacity, and
the  high scenario represents the capacity given full imp lementation of 1IG3RD.

The t h i r d  set of scenarios are low and high est imates of the e f f e c t s  upon
pea k h our op e r a t i o n s  of such peak spreading alternatives as limits on peak hour
op e r a t i o n s  n - i th con sequent  quotas and gr eater fees d ur i ng peak h o u r s .  Possi-
b il i t i e s  conc erning implementation of such alternat ives and their effects are
captured he letting the low and high eat imates of the reduct  ion i n  peak hour
operations he 0 percent  and 30 percent , respectively, with a n perceult  f l o o r
on t i r e  r a t i o  of pea k hour to average day o p e r a t i o n s .

The t hr ee a i r p or t ac t  iv  i t y  scenar ios , t h e  two air traffic court rol (AI C)
scenario s , and the two pea k sp r e a d i n g  s c e n a r i o s  y i e ld  a t o t a l  of 12 s c e n a r i o
com li m a t  i o n s .  The scenario ~en r a  w i l l  be c a l e n d a r  years  1985 , 199( 1 , I P P P  , and
2000. l~a t irer ti -ian eat  imat ing y e a r — b y — y e a r  cap i t a l  cos t s  , they are centered
3 years  b e fo r e  t h e  i d e n t  i P i ed  s c e n a r i o  yea r- .

OVLRV I P1%’ OF MI II hOBO l OGY

For each of t lie 21  a I r h ) o r t  s and for  each of t h e  12 .~cent i  r’ios , potential
needs ui - c a -~sessed in t r e s s  of e s t i m a t e s  of runway  c a p a c i t y  s u r p l u s e s  or

- d e f i c i t s .  i h e  stud y i s  i n  si c on t ex t  of a l o n g s t a n d i ng FAA g u i d e l i n e  t h a t  an
z ir p o r t  is  cons  ider i ’~J to i)e app roach ing  a conges t ed  s t a t e  when d e l i  vs average
4 m i n u t e s  !n.’r a i r c r a f t .  Average de l ay  is a l l o w e d  to r i s e  to 6 m i n u t e s  per
a i r c r a f t  be fo re  a po t en t  i a l  need for  a new a i r p o r t  i s  ident i i i  cd . ~ Tiie 6—minute
point i s  a cou;;es ted st , l  t e  that w i l l  r e s u l t  in de l  i s  on th e  order of 30 minutes
d u r i n g  p c i  k h o u r s  . Beyond t h i  s ~~O j il t t i r e  p e r c e n t a g e  a P p i  a a e u i g e r s  who pe r ce ive
a s ub s t a n t  in 1 d e g rad at  ion  of se i -v  i c e  reaches  u l a c c e p t  : ihl  e l e v e l s .  Ncr-. a i rp o r t s
are  s i z e d  to r e s u l t  i n  a v e r a g e  de l a y s  of 1 in i m i tes  or l e s s .

l’he d e l s i v  t ina l y s e a  are augmented  b y a synthesis of m a s t e r  p l a n s , reg iona 1/
s t a t e  s y s t em  ~~~~~~~~ iv 1 r o n m e n t a  1 i mp a c t  r e p o r t s , and  t h e  r e s u l t s  of i n te r v i e w s
at a i r p o r t s  and reg iona l p l a n n i n g  c o m m i s s i o n s .  In f o r m a t io n w a s  sought  con-
ce rn ing  land  use comp t i t  it ) i l i t > , community and cmv i r o n r i e n t  a 1 i m p a c t s , a cces s ,
and j u n  sd i c t  iona 1 ar r a n g e m e n t s

The p l a n n i n g  data  and r e s u l t s  of t h e  d e l a y  a n a ly s e s  a re  used as a bas i  ~ for
g e n e r a l l y  locat  ing  new a i r p o r t s  in t h o s e  s c e n a r i o — S p e c i f i c  i n s t a n c e s  where si
p o t e n t i a l  need is  i den t  i f i e d . ‘I’he cap i t a l  co s t s  of new a i r p o r t  a ir e  compared to
t i r e  d e l ay  reduc t io u - i  b e n e f i t s , and to o p e r a t i n g  surp luses  to  ob t a  in c at  imates  of
t i - ic  coverage for r evenue  bond f i n a n c i n g . Common p rob l ems  in deve lop i ng new
a i r p o r t s  and a d i sc u s s i o n  of  tile p r a c t i c a b i l i ty  of s h i f t i ng a i r  c a r r i e r  s e r v i c e s
f rom an e x i s t  ing a i r p o r t  to a new a i rpo r t  a r e  bu sed  on t h e  s y n t h e s i s  of ava i l -
a b l e  secondary i n f o r m at i o n .

‘ W i l l i a m  R. Fron im e and John N .  Rodgers , P o l i c y  A n a l y s i s  of the  Upgraded
Third Generation Air Traffic Control System (Washington: Federa l Aviation
A d m i n i s t r a t i o n , J a n u a r y  1977).
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I N i E R P R E T  I N C h i l l :  S I I I B Y  R [SIJLI S

I’h i a report i dent i t lea P i t  ii i-c pot ent  i a I i .  e~i a t a r  m aj  u i  new a i r pu r t  s
nt -ed t e n t e d  on a ci’ i t  er ion or  i - each  i n~ p s i s se azcr and si i t - c i- si f t  de l a~ t i m e s
it  a l e v e l  t h a t  ma~ rat i eee ssa i l  y represent accept sib Ic  qua l i t > ’  ot’ serv ice
to the coimnun i t  i es - Dcl iv t inca for the 2 1 a u p i t  a t h t nere inn I v:ed
depend on the insu gn I trides 0 t t hi’ s_ - - n - z  r i o — S p e c  i t  i a t ~~ I t  t c fran t h tar  t e a
( e s p e c i s i  l i v  on peak pe r i o d  ape - s i t  1 o i : ~ I m d  on predicted c ; I p i c l l  v i n cr e a s e s
, i t t r i h u t a b l e  to  f r i l l  i~up les:~e n t ; m t  I a n  i t  t1C R1) . The c ors th  r - , i t e - ~ o f s i t  s i t  i on
c a n n o t  he p r e d i c t e d  w i h  a .  i i  t i n  v nor  in t h e  c a p m c  L t v  ine ie - i-i es d i e  to
PiP~RD he f u l l > -  known t n t  I t i l e a v s t e n i s  . m e  m a t  s i l  I t I  and  i t  ~i l t ~itc d . In d eed ,
i t  t a b e a n  se at ’ t hese t a c t S m i i t  lea  h i t  t ire ~h ec  i a ion a . s -i~ide to emp Ion

~ce n r t ’ i a s , i i i  hence , L’S ’ f l d i t l n i i  d e t c ~~~i r t  j o i n  a t  p l c - a t  i i i  c t - i S  i n  t h i s
St u dv - I he - i -P s i - C , i t  i s  es i p h i  si  :m ’J t h u t  the t i— I  or 151 1 i~ s - I s  t~~~1 ::i m o r  fl~~W
s m i  r~ a r t  a shout id be an  i- u- Pal lv i p r i  e~i w i ii r ca -p t -c  t o  t he a : - t  e ceden t
scen s i  - t o  c and i t  i o n s  Pn isi wh ci hey en c’ . I I  1 s c i  t c ~ l i i  r f l t  e : - ‘a- I ii ion is

a p i i P c i  b~ t he hi f is ~e :s it v i  t~. t he r a I n - i ’  a t  - -s i i  pot ’:
I i e i e ~~t i n !  needs  t o  t h e  s i l t  a r n a t  i -~e t’ s f ~ I c  g r - ~ h i s c e n , i r i a s , t i s e  i a ; : r c t  of

ott  c ap . i c  i t i en t t  cx i a t  i r i p  t a , anti t ~~~ a -  - n i t  c ace r i  ~c si I rc 1 1 Pt
ii i  I - i tie P i c i cnc y c i i  t e r r o r - i

The reduc t ion  ~ i i i  tie 1 s t  a C a - - S i s a a c  i i  ed w i t h  en i epa i t  i c t I  1 opm u - i i ~ S
i r e  c o : p a r e d  to t i n ’  c o a t s  P ne r ~ a i l i t i  l a i d i c q u i s i t  i o n  and t s r c i l i t  t e a
u ’nstruct ion. I I we~ c i , a P i n t !  Icc i s i a n  a P s i  I d  i o n  s i t  t o  hit i Id ) a i c - a

s :0 i i  rp or t  Pal lor. a i i  ex it i t t  t i  i s s e~’ — n - a n t  a of d e n i n i n d  i i i  ssi 1 ip l v , s i t e
St  r i ch i c-s , l an d  u se  m l  cu t  i - n ra  a - : a i i mp s m - t a . r r eed  t o r  and  a - a i lab j i l t  v o
t t n a n c t ng , j u r i s d i c t  i a n s u i a n d  i n -  i t r i t  j u s t ! r e l a t  ians hi ps , and soc I a —

s h - n - t r m p h i c and ea s soss i c m n: ~ - r c  s - 51- i h e  ii r ’ c r  ew I ili r nini t m a n  p e r t  a i l l  in - c  t o
t h e s e  . t ss e a s” :e n t  r r ~ t -a I s i S  t ’l I e ~~t t - i  f i : ’ h i s  s t : r lc  , i t S  i r i r c i p a l p i t t -p o s e
w a s  to  f n i c  1 1 i t  m t  e c h a r a c t  e r r  z n i t  i i  u - i  c r a n  p r  h I  i n n s n i l  i r i  ng  t i l t -  sib i i  i t  y

a c o m m u n i t y  t o  I n c  i c ’ i~~n i e t - e l p l i d s  r i : p s i t s .  F~~. i i  i t  i o n  i f  s i l l  f
the bent ’ i t s  st ud  co st  s of i i  ‘r ten n i  1 )01 ‘ a r~ 

- b ey o nd  he - - a c  oP  t h i  s
i t r u e s t  i r ~sl t i l l  - Hence , t I i .  - S e n t  ic ~c - P m c i i  - c i i !  ia 1 n t - ca l a i Jon i l l  ed i n  h i s
s t u d >  shoii  I d  r io t  ha i it  erp rt -l e~l u s  a . i  i- nt a t ~ ne a si i r ; i ’ r t  ~Ievel I -rent -

ne u c i - a h  a s a t i m p t  i o n s  at  a ‘cc i i  n i t r i c  ii: s i  : s n  t i l t !  i , C t  t u g  new a i r p o r t
- - - - i -c ices and Psi  c i i i  t i c a w h i c h  a i gn i f t  c ; i n l  l v  i n t ’ l t i en ee  e a ’ t i n t t i on  at ’ cap i Ui 1
u ’ equ i  r enr en t  S - t t o n t  i mp o r t a n t  I > - . S i z i n g  0 ncr- . si i u - p o r t  ~cc-d~ i a hsisu ’d on the
- r s a i i m p t  ion (treated i n  ~- Is:mp t e r 7 )  h a :  f u t u r e  m m  i o r  dis a i r p o r t - :  —n _ r - v i n g
l:i r -ge met ropo l i t a n  si i-eas a i 11  suuppl ement  rsi h er’ t han  rep l ice  t he e x i s t  i ng

i r p ar t  or sui rpor - t an  a t  em .  i r  c s i r r i  i i  ope ra :  i o n s  i r e  sm — s t i n i e d  a be spl it
- c t  w ce r i  t he  e x i s t i n g  arrd new a i rp o r t  a i n  such - i , m m a n n e r  sis t o  r educe  ave r ’sm ge

s r i reraft delays to si m a x i m u m  of 4 minutes at each  airport sei’v ing the hub.

~t a t e d  a l t e r n s r t  i v e h y , new si i r p o r t s  a re  si :e~h t o  provide that c a p a c i t y  needed
to  sicco inmod at e  the  I n c r e r n e n t s m i act ivity at the ex i s t i n g  sm irport above the
1 - m i  mite  d e l a y  desi gn c r i t e r i o n .  Where  u r c r - .  51 i rp or t  p o t e n t  isi I need s and si :es
ire  m ila r it i f i ed  , new S i t e  1 ocat  i o i r s  h av e  been Je t  e i m  i mccl inst m l  v on t he  has i  a

of ’ i n  fo rmat  ion repo r ’ted i n t he l i t  i r i  t ru -c or i n t he m t  e r u - i i W S
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P 1 N D I NtI S

P o ten t  i t t  I ~-ts1 j or N en A i rp o r t  Need s

I n  i~h e r r t  it ’> iu - ig pot e r m t  m l  n eeds  fo r  new a i r p o r t s  i n  t h e  21 hub s , find i ng s are
scensir  i o —  spec i t ’ mc , t h a t  i s , c o n d i t  r ona l st s i te m e nt  S of  needs with respec t  to
a i t  cr n s m  t i t t  comb t lis t t i c - i l l S  of a ssuinp t i o ns  sibout  sti rport act iti  t levels , tig3Rl) a ii

r s i f f  m c  c o n t ra  I a v a t  em cap s ic  I t >  in cr e s i  sea , and r educ t  ion  of c s i j i s m c  i t > ’  r e q u i r e —
meir t  a thrari h li peak s p r e a d i n g . Of t h e  12 s c ena r io s  eu - sm I u n i t  e~l , 4 were  Jet  cnn i ned
to  sidequtit civ rc -~l r c a c - i1 t  t i r e  l e t S  i h i  e rsinge of n I  ternsi t iv ea . ‘I ’ire I m d  i ngs su re
s u l s o  ciei)entl t’il t ii 1 l O i i  t ic ’ Si ssi i l i i 1)t  i o n s  eriibo ch i cc! i n  t Ire  m e t  irothol i i > . C i t _ c i t  t he Se
coird i t  t o n s - key t ’ t r i d n a, a 51 re

• its  I n t o t . i I oh i e r st  t t a n s  ( r m i r  c i r r  i c r  , co uin m im ’ ~- r , ot hei ’ a in  I - i  x I
i t t  c O i c ’ i i  1 ~m c s t t  l O l l )  iii t l i t ’ t ’t t t i i ’  at ’ c’irs t 1’ io a , 1( 1 t o  I ~) a i rport  a

sl i’e c X I ’c c  t e d  t o  l i v e  , i ti 5 1 V c ’ I ’ s i i ~ t’ r i e l s i v  exceed i iui ~ (~ in i i r r i t e a  l iv  t ire
v e t  r 2 (1 1 11 ) . I I a i sev  em - t i m  a i salmiit e n t h ts i t gc - u r e i - s m 1 sly 1st t i o n  Wi  11  1101
it’ 5eV ei’c’ lv coin s ( I - a m  r u ed s i t  — ev s - m t 1 s P t i r e  a i i’port a i-s i t t  e x t  ens i ye

g ain - r i  I S I V  l i t  I O T I  s ic  t i t  i t y .  S n it i is m u ’ ansi i y r - s i a i i i  t hue : m l i a e n c  C 01

~ t ’ i 5 c I l  1 I V  I _ m i  s t u n  m u d  i c i  t u - s t i e  r t r i n r i t e r  of i i rp o r t s  ex ce c ’il t n g  t i r e
a — i i l m u u t u ,’ ci  it e i ’ t o ir  i s  t i o i i i  2 t o  1 2 ,  f e n i t l t a  - ire s t m i n n i s i r m n ’ cnh i n
t , t h i ! c  1 — I .  t r a i l  i s t i c n m l h v , i t  units ! i t t -  expc ’c t eth t h a t  gen er sil s t y l i —
t I t )  ii ape I ’ m !  I Olin W I h i  t r o t  he u-lit i r e l y e 1 I in~ r ist t ech Iu ’out r in s t j a r  a in
c,i ri’ tel ’ a i r p o r t s .  I n  tact , sit ni few rubs , less t Ir s in is p e r c e n t
at  i ’ t t l & ’ i i I i t  i s i t to i l  sm u~ t iv  i t >  wo r m i t!  he siccotiun rocisi t ccl s i t  ca’5 i at  i r ig
m. t J  0!’ .i U’ en u- r i ci’ a i rpo i t s  a i t houi t cxc eec! ing t he d e l a y ’  cr’ i t  ci’ in
sl ild w i t h o u t a d d i t i o t i s i l fs ic i l i t  l e a  i t t ’  genera ] a v i a t i o n , a it h r  ti - i c’
srv c~i~~~u ac conrm o d si t ion a t  e x i s t  i lr g and new s l i r p o r ’ t  a D e i r r g  ~‘~~) t o

~ I pc ’i ’c cr 1 t , d eperid t h g  L Ij i O n  t he  sc en ni  r i o .  however , g er ìc r s i  1 at 1 s t  t iO l r
c a n n o t  l i t - e x p e c t e d  to cant i irue m t h i gh l u _-cd a rs l i e i r  a i i  csirr i c’r si i i ’ —

- i~~r t s s i pp i ’ o s uc ’h c o n ge s t  i o n .

• \.t s t i rpoi’t a idr c ’t ’ e g e n r c -I’ sm I s i t  isit  i on  suet i t i t >  iur c i ’ esms es ti-it’ ~he hs i y
bey ond  t i n ’ 6 — h i i i n u t e  ci i t e r  ion , g e r r e i - s u l  m t - i t t  inn ret tv it > - srv c ’ma m ges
nO per c’er l t  of t o t s i  1 op er s i t  ions. For st i r p or t ~ j r - i  t h e  s tud y w h e r e
stir cst ri - i c’r stud sr ii - t a x  i sic t iv it > ’ a lone i’csii l i a i n  ai m m u -era  ge tie l s i v
ot tirore tirs iir 6 in inut c-a , g e n e r s m  1 si t ia t i on  5mt - e i - s u g e s  F per cen t  of
t o t  s t i  op e i - sm t  i o n s .  B ecause  of tic high pei-cenrtage of genera l s t y  in—
t i o n  i t  u m i r > -  of those a irport a exceeding tire delay en ten on when
tots i l a lrpoi’t act i t i t > -  i s  c o n s i d e r e d , i t  appcs~i’s to he a p p r o p r i a t e
to ~het cnn inc pot ent t n t  1 maj or new a i r p o r t  need s based upo n air
ca r r i e r , c ommuter , stu d o t h e r  s m i r  t a x i  ac t  it  i t \  and d e t e r m i n e  t I n e
pe rcent agc ’  of g e n e r a l  a t i  a t  ion ac t  it-it > ’ t h a t  c o u l d  be acconuhloclni ted .

• \ de ta  i led e x a m i n a t i o n  of m e t h o d s  ( i n c l u d i ng i ncent  i v e s )  for
d ivei’t ilig ge n e r a l  at - in t ion to s a t e l l i t e  a irpo r t  a s h o u l d  i)e t he
subj ect of f u r t h e r  ana l y s i s .

• Ar -it  i c ipa te c i  po ten t  in !  needs for m stjor  a i r p o r t s  in  t i r e  range of
f o u r  scenai ’  los  tire shown in  t a b l e  1 — 2  for sr i  r c s lr r  m c r  and a in
t a x i  act  iv ity. Under the vary ing cond i t ions , pat  an t  i s tE need s
vary from si high of 10 a i rp o r t s  to  a low of 1 sl i rport .

1-6
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TABLE 1-1 . AIRPORTS WHERE AVERAGE DELAY EXCEEDS 6 MINUTES IN 2000

Operations 
_____Scenario Combination Air Carrier , Air CarrierPeak Air Tax i , and andAct i~j~~ UG3RD ~preading General Aviation Air Taxi

1. Middle No No i~ 12
2. 1-u gh Yes Yes 14 6

3. Midd le  Yes Yes io 3

4 . Low No Yes io 2

1—7
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• In a d d i t i o n  to  a i r p o r t s  required for airside capacity, Los Ang eles
is ex 1n ecte d  t o  r e s i ch  a g round  acces s  l i m i t  of 40 million enpianed
and dep laned  p s m s s e n n g e i ’ a by 1995. If  g r o u nd s i d e  access  cannot be
improved , other airport f a c i l i t i e s  a i l l  he requi red  to h a n d l e
excesa p n s s e n g d - r s .

• -~v cr s u ge  m - i t i i a n v  clcl:tys sire  sen ’m s i t  ly e  to airport st -c t ivity, iniplernenta—
t ion of U G3RO , anm ~h peak spread ing , TI that order . Atm increase of
11 pe r cen t  ill  si i r p o l -t  ac t  i v i t y  ( f r o n t  m i d d l e  to hi gh l eve ls )  increases
:mv en’ s n i t e d c l i > -  b > 7. pe rcen t  , sind st deci’eaae ot ’ 24 p erce n t  in airport
a c t  m a c i t >  ( I r o n s  n ij d d  e to l ow) dc- c t’e,i aes av e r a g e  ds in> - by 7-1 percent
PG 3RD rec1 t~ces .m i- ra g e die h a t  Dv d in perc  en t  , s t i tc h  pea k sp read ing  reduces
s i t  d i ng t- dl  i I a> i v  n S  p c i c c u t t  -

• ftc IrUluih ers c i t  S it i I ’ t l i ’ t S  c’xceladh imi g tDe dc-lay cx’itei’ion sird — a l s o  sensi-
t i v e  t o  l i i ’ d r t  l e t  t v i t v , iuu p i e inc n t s t t  ion of IJG3 R I 1 , and ~uea k spreadi ng ,
in t h a t  o r d e r  - \ u t  ne l i n a c  oP 11 p e x - c e t r t  in  a i r p o r t  a ct  iv i t y  ( f rom

mic id  Ic  t a h i gh l cv s - i s )  i n s e r t -n at - s t i le  t a m P e r s  of airports with capaci ty
d e l i  c i t  a > - -~ a pex ’ces n t  , st and sm dec r esm ae a P d4 pe rc e Ir t  in  s m irport activ-
i t y -  1 1 ’ m i i i  in idd  i t -  t - ‘ low) tiecrest sea the istus iber a of a i rport s by 73 ner—
ce n t - UG t R i )  r ej t l c e s  t ic  nutu be rs  of a i r p o r t s  e x c e e d i n g  t i le  de l ay
c r i t  CI i on  1w pc i -cen t  , and pea I~ a j i i~esmci i rig imj - n l i e s  a reduct ion of
din p c i - c i - - i i  t -

• I t  appe si  ra  it kt’1 y s- k t t n t  n r c  n i s i j  01’ OCti  t i l t - p o r t  a w i l l  a l m o s t
c x c  ins it c-i > a 5 5 1 1 1  I I i - i l - - i i i  , i i  t her t hsm ui nc-p 1~icc- - d x i  at  ing  a i t  c nmrr icr
si i t it or t - - in t bc c m i  or - u t  l’aj’o I it su n) s m n e s i s .

New Au -pert Co~~t s  a a i t  Ih e  in ’  P m n s m n - c i i1~

• - \ew s m i r p o n t  c a p i t a l  costs i’nu n ge f rom $0 . 2  b i l l i o n  to  $ 2 . 6  b i l l i o n  in
t h e  four  sc en ra r m o s  ts i t h  t h e  i ’ed Iei ’n l  sI-tnt i-c (as sp eci f ied i n ex is t ing
l e g i s l a t i o n mind  t c t t h  ito c e i l i n g  on the a b s o l u t e  l eve l s )  ranging from
$0 . I b i l l  Ian t o  ~ I - h i l l  i o n .

• I t sippen r: - I ~s~i I r e t  n i t , :  baird f itt - l I r e I ng W i  1 1 p r obab 1>- cont inue to be
a pr~- P ei ’ N a s a t  m o d  lot- m m  m a ing  capi  tst 1 for  b u i l d i n g  new airports.
I f  t hem -c is no ~. c - i l  i i u g  on ti - i c ahsolutc- levels of the Federal share
and we asa i i iune  t h a t  , m 12 5 p er c e n t  r a t  io  of t i n e  sum of tile operating
sur p l u se s  ( i t  t l s e  e x i s t  t u g  a i rp o r t  ( a )  a rid t i r e  new a i r p o r t  at the
levels of  t i n e  t ’ t r s t y esn r  of tire iien~ a i r p o r t )  to the bond payments
is required for successful revenue hond a , revenue bond financing

s t p p e s t r s  f e a s i b l e  w i t h  a few exceptions (table 1-3). If there were
a $~~) m i l l  ion c e i l i n g  on Fede ra l  a i d  to  sin>- one airport , revenue
bond f i i r s t r r c i r i g  would s t i l l  he gerleral l y feasible , but the exceptions
w o u l d  be more  numerous , w i t h  most of t i n e  excep t ions  now requiring

ate or !ocsi l fund  i ng instead of only lend ing or guarantees of
bonds .  I f  t i n t - n - c were  no Federa l participation , tile exceptions would
he even inur e  nnume rou s  stud more se r ious . Some k i n d  of siss istan ce
w oul d  he i-c jit i red more I t t- i n th sui r trot . usu sn 11 >- finainc ing rather
t t- cmnl  m e r e l y -  g u m s i l ’ : m u t  cci ug or l end i ng . \ single airport financial
j u t - i -al j e t  ion for  t i l l  n t in c s t r r -  i er hub a i r p o r t s  shou ld  be encouraged
or Federal financial assistance provided to new airport authorities .

1-9

_ _ _  - - -_— —-- ----------—-- -- - -- - - - ------ ---- ---- -- 



TABLE 1-3. BOND COVERAGE a

(percent)

Federal Participation
75 percent of b 

Limit of
Year eli g ible expenditures $50 m i l l i o n C

Scenario 1
Atlanta 1995 407 309 235
Boston 1990 147 89* 72**
Chica2o 1985 351 248 190
Denver 1995 192 153 114*
Minneapolis 2000 249 181 139
New York 1985 294 197 169 

—

Philadelphia 1990 105* 63**  52**
St. Louis 1990 145 103* 79**
San Francisco 1985 99** h5** 57**
Seat t le  2000 101* 68** 54**

Scenar io 2
Boston 2000 264 1 - 0  130
New York 1995 803 564 437
Philadelp hia 2000 205 122* 101*
San Francisco 1990 240 166 132

Scenario 3
New Y~rk 

- 2000 720 506 392
San Francisco 1990 203 140 111*

Scenario 4
San Francisco 1985 147 102* 81**

aoperatjng surpluses (at existing airport(s) and new airport at levels
of the first year of the new airport ) as percentage of equal annual pay-
ments for 25 years at 10 percent on a bond to finance the local share of
new a irpor t cap ital costs.

bF i f t y  percent of e l i g i b l e  te rmina l  expenditures;  eli gibility as defined
in P.L. 94-353 for large air carrier airports.

CFive years of construction at $10 million per year .

*Less than the amount required for a successful revenue bond; guarantees
or lend ing req ui red .

**Less than the amount required for bond payments; income required .

1-10 
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Impacts at Exis ting Airports

• Expansion of existing major air carrier airports is planned or
judged to be possible at 13 of the 24 airports which were invest i-
ga ted in this study. These expansions include feasibility of land
acquisition and new construction. However, in 9 of the 13 airports ,
expansion is judged to be feasible with major constraints stemming
pr inc ipa l ly  from land use incompatibi l i t ies .

• The pr inc ipa l  impacts associated wi th  expansion of exis t ing airports
concern noise and access/egress. Noise is cited as a major impact
at 11 of the 24 airports. Access/egress congestion associated with
airport expansion is cited as increasing in severity at 9 of the 2-1
airports.

Possible Actions for Innp~roving the Planning Process

• Establishment of recommend ed standard s to be applied by local ju i - is-
dictions and promotion of one common noise ratirlg system.

• Promulgation of better citizen partic ipation and public awareness
programs .

• Evaluation of the long term benefits and costs of converting selected
m i l i t a r y  a i r  bases to a i r  car r ier  a i rpor t s .

Feasibility of Relocating Major Air  Services

• Of the 10 hubs having a potential need for a new airport in the
maximu m need scenario , it appears feasible  at only  4 locations to

- r e l o c a t e , r a the r  than  supp l ement , ex i s t i ng  ma jo r  a i rpor t s .

The principa l advantages of relocation are :

• A b i l i t y  to acquire s u f f i c i e n t  land to meet long term needs at
costs which are relatively low.

• Oppor tun i ty  to in f luence  the development of environmentally
compatible land uses in the new ai r port impact zone.

• A b i l i t y  to optimize f ac i l i t i e s  layout and construction with respect
to long term needs.

• Provision for concomitant long term landside accessibi l i ty  relatively
free from competing ground transportation demands.

• Easier routing and scheduling for a single new airport in contrast
to mult iple  hub a i rpor ts .

The principal disadvantages of relocation are :

• M u lt i j u r i s d i c t i o n a l issues of f inancing , land acquisition , land use
contro l within the new airport environmental impact area , and ground
transpor tati -n.

1— 11
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• Typ ical remoteness of new sites from user s and employees.

• Disr uption of airport-related or induced economic activity or
near the exist ing airport .

1—12
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CIRI’ l’ER 2 . METHODO LOGY

SE CTI L . - 1 .  l i i i - I F I C \ T T O N  OF CAPACITY DEFIC IEN CIES

in order to form a common b a s i s  of evaluation , an aircraft runway delay
n i i s m  l y s i  s was perfurr i ted  on each siirport in the  s tu d y .  T h i s  ansi I s  i s  consis ted
o t~ us i~~g t h e  \ s i r i  Ot i s  ~i I t - j n l r t  activity scenarios and t h e  est im i t a t ed  runway
cstpac ities of various op e ra t  io t ra l scenar ios  to de t er in  i n e  ~m ve r a g e  st i rcra ft
r n t n i w a y - d c l  s t y - s .

Ii 
~~~~ C R I T E R I O N

l’he function of s t i t  a i r  c a r r i e r  a i rpo r t  is to seI~\-c as si c o n n ec t i n g  point
~ t a eer l  the air - trs in sj i ’x -ta t ion system and va r ious  t o n - i s i s  of ground  t r s m n s p o r t a —  —

ion. ftc gn - linst rv sd’I~v icc unit of an st i r1iort is it s r u i t w s i y -  ~— v - - t em w h i  c i t
typ ical 1 >- occup ies i he g re -it cat p er c en t a g e  of t he ~i i rport pr ajld -r t y - , is the
I e.i a t  f l e x i b l e  to v i n t a g e , has t he  g rea tes t  impact  on airport operations , and
cOii- ~i -~fucn t l y ,  iS  g r e - i t i y i - p i e  t ed by m m d  use patterns surrourrd i ng the sm irport
\ l  t hough de la ys can c l e c s t r  ~i t  any j ia i t t  in  t i - i c  a i r p o r t  ~v~~t em ~r un w ay s , ga te s ,
terminals , access m aid s ) , c o n g e s t  ion  at’ t h e  runwsly sys tem can g e n e r a l l y  serve
as a pr irssa i-v In ca sin- c f a r  id ler - i t  i fy ing a need for  siddi t b a a  1 c~tpnc i t  \~ at an
s i t  n g u i ~t - I h er e  ía I L -  - t l ie  ire n - t g e  r -unwav de 1si ~- per s i t  r -c r , t  f t  e u  n- i t  ion was
sd ec t eci as  t u e  pm aii m i -v an  sure for ident t fv  in g  a need at t h e  v s t r i o u s  a i r —
‘arts ana l y- :ed i nr t h  m s s t u d y - For I \~-\ pl anning purposes , an a i rp o r t  r u n w a y ( s )

ni sm y g e t r e r a l ly  be consid er- cd to be approsiciti itg a conges ted  s t a te  when de lays
m v c r s m g e  -1 m i n u t e s .  f l owe r e r , a f t e r  d i s c u s s i o n s  among t i- ic FAA and the stud y
ten ti m , it was conc ludcd that a somewhat  h i g h e r  a v e r a g e  d e l a y  a t  e x i s t i n g  a i r —
p o r t s  wou ld  be u sed in  i d e n t i fy i n g  c n m p a c i t v  d e f i c i t s .  A c c o r d i n g l y ,  a c r i v e —
n - ion of a 6 — m i n u t e  si ~~e r s t g c -  s m r i r i i t s m  I runway de l ay  per a i r c r a f t  o p e r a t i o n  was

~t n h l i s h e d  as t h e  po i r lt n i t  w h i c h  a s e r ious  c a p a c i t y  p r o b l e m  w o u l d  e x i s t .  I
The 0— m i n u t e  p o i n t  was  chosen based on the  jud gment  t i-ta t sit t i i i s  po in t , the
level of service becomes u n a c c ep t a b l e .  A c o n v e n t i o n a l r u l e  of  t huarb is tha t
peak hour average r u n w a y  d e l a y s  arc  on t he  order  of f i v e  t imes  annua l average
r u n w a y  de lays . T o t a l  peak hour average dela> -s  w o u l d  he another multi ple of

L- mk hour aversmge runway d eistys.

In  this study, runway delay is defined as t i m e  t ime an a i r c r a f t  must wait
fan- a runway to become available for its use. Ti-ic delay time does not include
tire service time of either the runway or the fina l approach airspace (that
space traversed just before and dur i ng the f ina l approach a f t e r  an aircraft

i , i  a bee n c leared  for - landing )

I ) I L\Y AN\~ LYS I S

To accomplish t he  object ives  of the delay analysis , it was necessary to
develop a methodology capable of efficiently analyzing the delay situation
f ar  t h e  a i r p o r t s  arid s c e n a r i o s  of i nt e r e s t .  The methodology described below

1 Wi l li a m R. I5 rominre and John R. Rodgers , Policy Ana lysis of the Upgraded
Third Generation •\ir Traffic Contro l System (Washington: Federal Aviation
Ad nir in i  s t r a t i o n , January  1977).
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is  based on a delay model developed for the F;~~ . 2 Adapt ing th is  model for use
in this st itd y- fsic i l it a t e d  achievem ent of the  stud y obj ectives w i th in  the strict
t ime sind coa t  c o n s t r a i n t s  imposed on this  pro j ect and served as a common basis
for sinaly : ing  the a ir1)orts of interest .

~ teiti ng Model Fo m u  Ia t i on

t h e  I ) r ir Trsi ry compu ta t i ona l tool used in the delay ana lys i s  was the Airport
ln r t e g r a t  ed l)es ign  Sya  tern (AlL IS) , Al I)S is a c onr pu ter pr og ra m that uses
q u e u i n r g  mode l s  to  eatabi i sh  r e l a t  ionsl t ip s  be tween  a i r p o r t  act  i v i ty , capaci ty ,
a m id LIC 1 sty - . The m a t i r e m a t  iv ni l  at  i-tic t u r e  of these  model  a is developed in the
c it ~~d r e f e ren c e .  I t  i~si s  de t e rn t i n e d  at the  ou t se t  of t h e  stud y that it would
be b eyond t i - i c  m c s o i t n c e  and t ime  cons t r a in t s  of t h i s  proj ect to m smke a separate
A l l i S  run for each  s m i r -p o i- t , y-ear , and scenario of interest. Therefore , AIDS
w s m s  uaed to develop s in  s ihhr ev  i a ted  est i mi n a t  ion p rocedure .

The del sm v analysi s discussed below is based on si genera l ized  computer
m e t h o d o l o g y  tha t c o u l d  he ea s i l y app l i ed  to the  a i r p o r t s , years , and scenarios
of i n t e r e s t .  I t  n r u a t  be r e a l i : e d  t i - t a t  t i - ic  method developed  y i e l d s  on ly  approx—
itnsite d e l s r \ -  estimates , and i t s  r e s u l t s  should  be considered in  t h i s  l i g h t .

A i r c m n f t Rt i n w s i y  D e l a y s

A s inn i l . i  r srppt-oaclr for d et e r n r i n i r r g  a ir c r s i f t  r um r w s i y -  d e l a y -s wsms t aken  for
each n c e n n i r  io of i n t e r - e a t  - Ihe r-unway- 5> - s te m capaci t ies  used in t i l l s  study are
defined as the nunni)er of  op era t  i ons  p o s s i b le  in 1 hour if t h e r e  were a lways an
a i r c r s m f t  w s m i t  i r rg  t o  use  t Inc r unway  systern i and are those  capac i t  ics de t e rmined
by the  Ml 110 . Corpora l , ion and  used in i t s  uiC 3Rl) a n a ly s i s  .~~~ The MITR E s t u d y ,
l i a i c e u c r  - d id  not  i n - ic l inde a irpo i- t capac i t  ies for  Fort L au d e r d a l e  or San Diego

1- o r - t ir e s e  two a i r p o r t s , a tnr -rogatc  runway  sys tem c a p a c i t i e s  were de te r—
m i n e d  by  :n.i t c i r i n i g  t i r e  res pec t i re  sy s t e m  c o n f i g u r a t i o n s  to s i m i l a r  a i rpor t  con—
f i gur at  ions for  w h i c h  s y s t e m  c a p a c i t ie s  w e r e  known . ( F L L  was n ia t ch ed  w i t h
La G u a r d i a  .\i n -po r t  and SAN w a s  ni-m a t c h e d  w i t h  W a s h i n g t o n  Nat iona I A i r p o r t . )

Fox- each a i r p o r t  , scen ario , and year of i n t e r e s t , > I IT R E 1 calculated eight
capac i t  ies wh i c h  i t  f e l t  best  t y p i f i e d  t i r e  u -p o r t ’ s mode of operat  ion .  The
ei ght  differen t capac i t y  c a s e s  cor resp ond  t o  low and hi gh c apac i t i e s , Visua l
F l i ght  R u l e s  (VE R) versus Instrument F l i g ht Ru le s  ( I F R )  c o n d i t i o n s , and
whether on not the Wake Vortex Avoidance Sys tem ~~V-~S) is in use.  These
ra tes  ref  lected fo reca s t ed  n-unway improvements , a i r c r a f t  m i x , and i n - t r a i l
separa t  ion s t a n d a x - d a .

A I D S  was used to  gene ra t e  ei g ht  g e n e r a l i z e d  de lay  cu rves .  Each curve
rep resen t s  the  average  delay per a i r c r a f t  opera t ion  as a func t ion  of the ra t io
of annua l opera t ions  to runway hour ly  capac i ty .  One set of four curves
rep resen t s  a low d iu rna l peaking f ac to r  of 6 .0  percent , whi le  the other set
ot four  curves rep i -esents  a h igh  diurna l peaking factor  of 10.65 percent .
These low and h i gh peak ing  f a c t o r s  represent the extremes ti -tat prevailed at
t h e  30 airports investi gated by MITRE. At t i-mis  t ime s l i g h t l y  higher peaking

-hmtt ell e-Co lum bus Laboratories , Estimation of UG3RD Delay Reduction
(Columbus: Battelle-Columbus Laboratories, July 1976).

3Arti-nur P. Smith , Est imation of UG3RD Capacity Impacts (Washington : The
MITR E Corpora t ion , May 1976) ,
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factors exist at some airpot-ts. The four curves in each set represent
d i f f e r e n t  capaci t ies ; 50 , 100 , 125 , and 150 operations ier hour , respectively.
Each of these curves was formulated under the assumption that the typical
numt)er of operations per day is the swine for either a weekday or a weekend .

Once the annua l smircraft demand is known , the delay per operation associated
w i t h  each c ap a c i t y  can be found by interpolating between the low curves and
the high curves on ti-me basis of each airport ’s diurna l peaking factor and hourly
capacity. Therefore , eight values of delay are calculated for each airport ,
scenario , and ve s ir .  These eight values are ti-men combined into a single
wei g lr t cd  siverage of delays per operation. The weights used in calculating this
ave rage  are the ft-act ions of ti-me time the airport is operating in each of the
e igh t  c a p a c i t y -  s i t u a t i o n s .

Unba l s u nced  A r r i v a l / D e p a r t u r e  Scheme

For a nunnbe - of t h e  a i rp o r t s  considered , MITRE c a l cu l a t ed  the  runway
c a p a c i t y  based upon an unba lanced  a r r i v a l/ d e p a r t u r e  schem e , i. e . ,  more depar tures
than arrivals. In some cases , the ratio of departures to arrivals was as great
as 3:1. Naturall y, in a rea l world situation , ti-m is arrival/departur e unbalance
f I  tic t u sm t es t h r o u g h o u t  t he  Jay .  Ih e  abbreviated procedure used in ti -m is nina lys is
sm ss ume s ths i t  t i - ic  runway  c a p a c i t y  is  co ns t a n t throug hout t i - me da y,  and t h erefo r e ,
ti-m e MITRE capacity was assumed to apply throughout the day. The exact  e f f e c t
of ti -m is assumption or-i the delays estimated in this ana lysis is uncertain and
would  vary from a i r p o r t  to a i rpor t .

APPLICATION OF DE LAY CRITERION

The d e l a y  ni na 1 > - sea  w e r e  p ei - fo x -nnmed for  each a i r p o r t  , y esir , and scenario of
i interest - For  each c i s c  j im w h i c i r  a 6 — m i n u t e  or grea t er aver -age aircraft delay
t~ns resiellcd , a cap ste ity def ic iency was i d en t i f i e d .

P o s s i b l e  A i r s i d e  F x p s m n s i o n

For eac h a i r p o r t  where  a capac i ty  d e f i c  it was identified , ti-ic study team
ms-ide a subjective determination -i sus to whether sufficient land was potentially
available for- possible airside expansion , Sucil expansion was found not to be
possible for any of tire airports being considered , beyond the planned expan-
sion -m s alread y incorpora ted into the delay analyses.

l ) i v e r s i o n n  to Other  A i r  Carr i er Airports

-In investigation was made to determine if there were any other air carrier
airports in the hub area to which traffic could be diverted . If enough air-
port activity could be diverted to reduce the aircraft delay below the 6-
minute level , the a irport could be removed from the deficit category. Such
diversion was found riot to be possible for any of the airports being considered .

Potentia l Need for a New Airport

Since after the above steps , ti -me estimated average delay still remained at
or above the 6-min ute level , tile huh was identified as having a potential need
for a new air carrier airport. It is emphasized that the establishment of
potential need is based strictly on capacity deficit vis-a-vis the 6-minute
delay criterion and the quality of airport service imp lied by this criterion.
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N I I V  AIRPORT SI INC

If a huh was i d e m i t  i f i e d  as p o t en t i a l  1>- needing a n-mew airport , it was assumed
th a t the  m ics a i r p o r t  would be used in conìjunction with , rather than comp le t e l y
r ep la c e , t i - me  p r e s en t  a i r p o r t .  rhe s ize  of ti-ic new airport would be such ti-mat it
m.. ou i l d  hsi~~e a u f f m c i e m - mt capacity to insure no greater ti-ian a 4-minute average delay

hot  ii t Ire mr er~ and curreml t a i r p o r t s .

~ I L L  LOLA I O N

I n  or -de r -  to d e t e r n n i i n e  the cost of the new- airports , ti -me land cost and , there-
fore , t ir e  gem - mci - n i l locs t t  ion of new airport sites required identification. At
h u b s  wh er - e new s i t e s  Irs ive a l r ead y been i den t i  Lied , the  land costs at such sites
wci -e used to t - t h i s  pu rpose .  Wl r e re  i - m o new sites have been or could not be
t d e n t  i f i e d  , Ir e s i r e n -a g e  land cost  in the  huh area exurhan frimlge (a distanc e
of n i p r o x  i n n i s m t e l v  30 mii i l e a  f rom t h e  c i t y  center) was assumed .

SIC l ION ~~ . COSTS AND REVENUES

NLV ~ AIRPORT CAPITAL COSTS

Lsumnd A c q u i s i t i o n

I n  n s i o s t  c ; m — e ~~, l s u n i d  v a l u e s  are difficult to estimate for a hypothetica l
a it-port sit an  r m n d e t e r i n i i n e d  site inasmuch  as land va l tt c s  are i n t r i n s i c a l l y  site—
spec if i c - O m d e n ’  of n n r s i g n i t u d e  l and  v a l u e  e s t in n r a t e s  in ten -ms of cost per acre
h e r e  ao l  Ic i t  ed fronni si n a i r-pOi-t p l s m n n er  or- l s m m i d  use p l a n n e r  in each of the 10
huh s m n e s u a .  In  c e r t a i n  ca se s , i-mew s i t e s  have alread y been purchased , and better
cos t  e a t  i~~s i t  es w e r e  o b v i o u s l y  ; mvs m n l a h l c - .

~ ew A i i p o r t  Des i gn Si :e

The p i r v s  t e a l  s i  :e of new si i r po r t s  w h i c h  can h a n d l e  t r a f f i c  d iver ted  in  the
m r  ~~0 t ) ( )  is deve loped  from a c o m b i n a t i o n  of a c t u a l  c o n s t r u c t i o n  experience and

i n t o n- a i t  ion der n t - e d  ft -our e x u s t  i t - mg l i t e r a t u r e - In addit ion -i to the guidance
~ n o v  ided  b y the I: 

~ F e d e r a l  AV i sit  n o n  R e g u l a t i o n s  ( F A R )  and ad v i s o r y  c i r c u lar s
\C)  , t c o  other sources wi - r e  of g reat va lue :

a .  I l o r o n j c f t , R . ,  P l a n n i n g  and Design of Airports (New York: McGraw-
D m 1 1 , fl)7~).

h .  Ra l p h -“ I .  Pa r sons  Compam -ty , The Apron and Terminal Building Planning
t m n u i . u l  ( W a s h i n g t o n :  U . S .  D epar tmen t  of Transpor ta t ion , Ju ly  1975) .

‘lore ~p ec t fi c d e si gn -i information is provided as follows :

m . Airfield: The general configuration is derived from Horonjeff and
f rom FAA AC l i / ~,oo~~ 31 , A irport Capacity Criteria Used in Long Range Planning,
i n s t r u m e n t  i s m r l d i n g  system and navigation su ds criteria from AC 150/5300-2C ,
Airport Dcsign Standards - Site Requirements for Termina l Navigationa l
Facilities, typical runway length from AC 150/5325-4 , Runway Length Requirements
for A ir p om - t Desi gn, taxiway design from AC 150/5335-lA , A irport Design Standards,
Airports Served by Air Carriers - Taxiways, runway design from AC 150/5335-4,
A irport [)csign Standards, Airports Served by A ir Carr iers - Runway Geometrics ,
and termina l apron size from Parsons .
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I ) .  I e r m m r i n a l c o m p l e x :  11 - me passenger  ter m i n a l  gross  b u i l d i n g  area is
d e r i v e d  f rom the fol lowing aout - c es

( I )  i l o r o m - m j e f f , p. 236 7, S tat e s t i - mat  “ t yp i ca l  peak—hour passenger ”
f i n~oi r . ’a a r e  ~~i 1 t i - m e  I s u nn ge of 0 .03  to 0.05 percent  of the  annua l  passenger v o l u m e .
l ots i l ~r-osa trest (donitest i c )  is approx ima ted  by 25 , 000 square  fee t  per typ Ical
j e t k hour pa asengen-

( 2 )  Ps ur som l s , f i gu r e 6-5 , g i v e s  data for  est i m a t i r lg  t e rmina l area
pe n- -~s t e i- ; a r ur in e t ion of am lnu a 1 enp lan ernrent s

(3) I n - e n d s  in  n -mew t erm i t i n i a l area p l a m n i n g  were extrac t ed from data
n o r  e\ i s~ I ni u~ sri rport a su nn rnnis m r I zed in Capac i ty / D emand  Survey  for Lirge  Hub

hr  U.  II. h e ni tr y - , J. I) . h o w e l l , an - id N .  K .  Tan e i s i  for  t h e  FAA .

c .  \ cc e ss :  Pa r-sons pr ovidc~ a mnie thod for estimating termimal curbside
L-n l g H nd ~~ n -k i n g  r e qu i r e m e n t S .  Parking aresi is based on a f i g u re of 2 , 000

en: 1 - 
~oyee and pnS~ cng cr parking spaces per one m i l l i o n  annua l enp ianem ents .

f u u 1 d i n r ~ m i d  C o n s t r u c t i o n  C o s t s

P i n l O 7 n  p t - i ces  for  c o n s t r u c t i o n  cos t ing  w ere  deve loped  from tile annua l
k~~~~~~ tn r r l for B u i l d i n g  Co n s t r u c t i o n  P r i c i ng  and Schcduiin~ of ti-me McGraw-

I I  I n i i n m m  t i o n  Sy- ; t ems Company , the  annua l ed i t ion  of Means Bu i ld in g  Con —
- tn - ac t 1cm Cost L) ats i of t he  Rober t  Sm - mow Mean l s Comp any,  I n c . ,  t i - m e  March 24 , 1977

i S S I R  Of n-mp~ine erim -i~-News Record, as well as from past  e~ per i enlce  w i t h  con-
- r n- : ions est inr a t  in - mg p rac t  ices .

n \~~1~~Oh Oi- LAP I l A l .  COSt S WITH DELA Y R E DUCTION B E NEF ITS

m ice th e  s l i t - p o r t  sy - s tenr  in :m hub is assumed to  he desi gned for an average
de~ s -1 m i n u t e s  i f  t i - mere  is sm p e r s i s t e n t  c a p a c i t y  deficiency, and since no
- r e  t: nf fic is  assumed to he diverted than ti-mat traffic necessary to bring the

e x I s t  i n t g  a i r p o r t  down to  an average delay of 4 min- iu tes , ti-me average delay at
t in e n e w  m m - p o r t  w i l l  be 4 n-minutes or less. It is assumed that tle average delay

I !  be 4 m i n u t e s  at ti -me n-mew airport and consequently tiiroughottt the hub .

It sa miso assumed that the reduction in delay will be constant throughout
t ’ .- l i f e  of t h e  m ew airport. Ti-me reduction in-i average delay - is the d i fference
L e ~~ e, -ni 4 n n i n t u t e s  am -md the es t imated  average d e l ay  for  the  year of capacity
(n i c m L -n n c y. If ti -me life of the n-mew airport is 25 years , the value of the delay

rehR t n o n  over ti-me entire airport life at a point 2.5 years before the year of
cn ip s t c it y deficiency is 7.5 times the annua l delay reduction , using the discount
r i t e  of 10 pen-cent. 4 The ~~~~ 2.5 years b efor e the year o f capaci ty def ic iency
and m i n c e  of smir port opening is assumed to he the midpoint of construction .

lie t-cduetion in total aircraft delay is the reduction in average delay
- n u i l t i p i m ed i)y the number of aircraft operations , and is valued at $700 per hour,
l ine : e a i m c t  ion in t o t a l  passenger de lay  is the reduction in average delay multi-
pli e d b y- the number of passengers (including through passengers), and is val ued

O f f i c e  o f Man age m en t and Budget , Discount Rates To Be Used in Evaluating
l i n n i e - i m i s t r i b u t e d  Costs and Benefits (Washington: Office of Management and
Budge t  C i r c u l a r  No. A-94, Revised , March 1972).
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at $12 .50  I -met - hour .5 It is then possible to compare the total value of delay
reduction t with the total capital cost of a new airport , sized to handle traf—
fic divem ’t i -~l im the s- ear 2000.

OPInOcVFINC SURPlUSES

Revenues  b y sour-cc v a r y  w i d e l y  from one a i rpor t  to another . To a lesser
extent , even the d e f i n i t i o n of cost and revenue varies; that is , a revenue at
one airport might he a negative cost at another , or a cost at one airport might
be nt n e g s l t i v e  reve nn ue at  another . Because of t h i s , and because the basic
pu t t -pose  of estinnrat in-mg operati ng costs and revenues is to determine to what
ex ten t  op e r a t i m l g  s u r p lu m s e s  w i l l  fund  new airport  cons t ruc t ion , opera t ing  sur-
p luses  are estims ted directl y rather than first estimating operating costs and
opera t i ng n- cv enue a b y- source. 

-

lati m ates sire made of the sum of the operating surpluses at the present
airport (s) stud ied Plum s a new airport in a given hub . These estimates are
bs sed upon :u least squares regression developed for an UNTB master plan: 6

S = 1.505 F - 91 ,586

wi-mere S denotes  o p e u -a t i n g  su rp lus  in 1971 do l l a r s  and U denotes enplaned pas-
sengers. This equation fits 89 percent of the variation in data for 92 air
carrier airports. 7 Operating surpluses were put into 1971 dollars using the
implicit price deflator of state and local government purchases of goods and
services. \ccor-dirlg to the State and Government Branch of ti-me Government
Division of ti -me Bureau of Economic Anal ysis , the 1971 and 1976 deflators are
now 9 4 . 5  and 135 . 7 , r e s p e c t i v e l y ,  w h i c h  can be used to put ti -me equation into
l 9 ’ 6 dol 1st - i - s

S = 2.209 U - 13-1 , 123

Accord i n-mg to t i - m is equation , operating surp lus is zero when-i enpianed passengers
ar- c approximatel y bl ,000.

T h i s  r e l a t i o n s h i p is a p p l i e d  to the  a i r p o r t  activity scenarios to develop
estimates of operating surpluses. Note that the estimates are not affected by
the - Il L or peak spreading scenarios. The peak spreading scenario with a
reduction in peak hour operations may embody greater fees dur ing peak hours .
Consequentl y, ti-me operating surplus estimate may be conservative for this
scenario.

5
~edera l Aviation Administratio n , Establishment Criteria for Category I

Instrument Landing System (Washington : Federa l Aviation Administration ,
December 1975).

6iloward , Need l es, Tammen f Bergendoff , Burl ing ton In ternational Airpor t
Master Plan: Technical Report (Burlington: City of Builington , April 1975).

7Federa l Aviation Administra tion , Economics of Airpor t Operation:
Calendar Year 1972 (Washington: Federal Aviation Administration , Apr i l 1974).
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BOND COVE RA GE

l’he local share of the new airport capital costs are centered 2.5 year s
before ti -me open i ng of ti -me new airport . A bond is posited that covers the
c o n s t r u c t i o n  c o a t s  n - m m - md g rows at a g iver-i rate of in t e res t  for 2 years .  Ti -me
bond then  is repa id  in - i  equal annual payments for a per iod equal to a given
econ lomnnic life of ti -me i-mew airport. If the operating surpluses devoted to time
ret it-eminent of these i)ond s are assumed to remain constant for ti-me economic
life of tie new airport , increases in ti -me operating surpluses at both ti -me old
and m e w  airports can ti-men be devoted to capital replacement at the old airport(s).
The coverage of t h e  bond payments  (t he  ratio of ti-ic operating surp lu ses ~o t h e
hon - md psi y n i r e n t s )  is conmnp ared to  t i-me 125 percent  requi re m ent for  ni s u c c e s s f u l
r e v e n u e  bond.  Ihe n-anrge of interest rates is from 1 to 20 percent  and ti -me r ange
of airpo l-t economic 1 t v e a  i s  10 years  to 41) yea r s  -

Fr ~omn a locsi I po in - it of view , t h e  financ Ia 1 eons i d e r a t  i o n s  sire h i s  ica 11 y- how
money for- cap ital cost a can he borrowed and how ti -m i s money csln he repaid. In
t h i s  c o n t e x t , t i - m e r e  st r e  t }r r e e  p o s s ib l e  outcomes  of t i-me p r e c e d i n g : the  f i r s t
is tha t op e i s it  ing  s u m - p l u s e s  a re  e-~t i n n is i ted  t o  be g e n e r a l  l y -  s u f f i c i e n t  for
c o v e r a g e  on r e v e n u e  bonds .  In  th ia csiae , t h i e  trs idit ion -ma I r e v e n u e  bond
finianc ing is fe~m a ible , and t h e  op er s it  r n-mg Su r p l u s e s  w i ll more than -i cover the
bond pay n r ci r t  s

Ih e  second po ss i l - i l  e o u t  com e  is that operat ing surpluses sir- c est imated to he
genera l ly l s m n- ger  tirs m n tire bond payments hut  not stiff icient for- the reventie bonds
to be sold. Ti-me local alternative would he general obli g ation bonds , which might
encounte r  l o c a l  debt  c e i l  m u g s .  S i n c e  deb t  c e i l i n g s  are be y ond t h e  purview of
t i - m i s  s tud y ,  til e r ec o n n i men n da  t ion n a i mi ti -mis ease worm I d cone entrat e upon-i mechan i ams
by wh ic in the F ederni  1 Govei- nmn m em i t c o u l d  in r d u c  e t h e  m a r k e t  to  a c c e p t  r evenue  bonds

The t lrird pos~~ihIe outcome is th at Opet it r i-mg surpluSes would be less ti r si nl
bond payr n em t a. In tlr i s  case , t h e  m - e c ormm enda t  i ons  would focus upon loca l capac-
ity to finsmn ce t h e  d i f f e r e n c e  and perh s ips  p r e m i e r  Federa l and state si-mares of
c o a t s  si s w e l l  its nne ch sm n isms to m m he r e v e n u e  honda tore i t t  r a e  t ive

SECTION 3. AIRPORT IMPACTS AN i i  1 0551 BL E i - i  l ) i RAI. ROLES

In addition to an alyzing delays at each of the 1 airports in the 21 hubs
under study, two equally import smnt objectives -t this ~tttdy were first , to
identify and characteri:e common environmental and community problems cur-
rently encountered during the expansion of the i - \ m S t l n g  m rrport s and/or
during tile selection of a location for a new air p ort si t t- , and second , to
idemitify areas for possible Federal sictions designed t o  alleviate the impact
of these problems. The threefold approach emp l oyed to accomp lish these objec-
tives is as follows :

a. Identification of relevant airp ort problem s based on a literature
review .

b. identific a tion and charact eri :sm tion of airport problem s during
i nterviews .

c. Synopsis of relevant airport problem s and identification of poss ible
roles for Federal action in the airport planning process.
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Spec i 1 ft resit 1 t a of Hr i s  s tuds -  Segnn ie nt  ar e  p r e s e n te d  i m e b s ip t  er ( , ‘‘Capac i t y -
i \ p u m m s  i ot m Opt jolts ’’ , amid n i - i  chapter 8 , ‘‘Poss ib le  R o l e s  f o r  Feder ~i 1 Act  ion. ’’

A IRP0u- ~F i ’RORIiPl S IN  F i lE L IFER-V1IIRII

‘t t  t i n ’ ou t t  set of the s t u d y - , a irpo i -t  a s tu d  b es t  1 p 1 s t u n  t rig sigenc I C S  he n -c
e onr  t sm i~ t ed to in t o  min i t item o 1 t h e  cxi at enc i- si r -md mini t nrc  o t t i m e  - t ud v , to a eck
t i - m e  i n -  coop er -a t  10mm inn  t i - me  stud y, and to Pr ut-c c u t - r e m i t  si t r~fl) r t  - - 1 cm ~

)1s1 n-is p
rei~ mo na  1/ s t  s i t e  si 1 rpon -t svst cur p l a n s , a i r p o r t  layoutt a nd su i - e sm mu us i p s , i t -h a n
t r s n i r a l r o u t s i t  i on  and I s m m n d  u se s t u d i e s , i - n t v r r o n n n u e r r t a l  i t n u p s i e t  n p r t  a , snnd other
a p l r r o l n n - i s t t e  d o c u m e n t s .  A l l  d o c u m e n t s  r e c e i v e d  from t h e  m n ~enc t e s  as w eli sis

hose docininient a n i l  read y ava i I s th  1 e w e t - i- s ubse qu enu  t ly  rev i i - we d  mi n d  a ira ft
pm -ot u le  p ape r  w i a  p r o p a t - e d  t o t -  each a m t -po rt hub - these im -Ot i Ic p s t p e r - ~ i n —
i~ l in d ed  b r i e f  descr  p t  l o i n s  ot the b e a t  j o in  and  con~~i g u m s n t t o n  of t lit ’ c \  u ~ t m g
a i n-por- t a , d enn t if I cil con ntmtrrnn t t v and i iu\- 1 ronn :ri-nrt a I I nnups t e t s resin It i ntg f rom s t i r —

0 n - i  ope t s m  t ot i s  , s um rd c o n t  s m i  n ii ’d thi’ at sit us ot n i it-po rt ~~~~ nn ~ t o n  a rid ,’ on a i m - pon - t
p 1 s i n - m n - m i  rut ac t  iv  i t  i e’~ to t i m e  ix  t o n r t  that site i ix i at i’d . l i m e d ra  ft p t -o f  i i  e
a l a o  -sen -~ ed as a b s t s t s  t o n -  prepari ng su common l i s t  of apt -c i h i - t p i e a  to  he
d i  sc tn ~~;ed d r i r - i nn ~ th e F meld m t  i-nv j e w S

r I ~I : \ I  I F  IL I  I I n t \  ul A I R P O R t P R O B I i N S  D u R l N ;~ I N F i  R V I I n R S

- e l  low m u g  I A A  pn - o t oe  o I , m n t  on-v ow a w n t i t  t I re  :mpprop r  r a t e  at n- po m - t  a g e n cy
\ _ ~~) ,  n- ev liic api -n uc \ , s in rd  1-eg tonsi l t n - i n i s p o i - t t t  uo n r  sm u t  ho t - i t y  wi ’i - - arranged .

\ — i ) n ’  n m s t e n i c i e s  s i re  ;u r e s t w - i t l i ’  i ) l s m n u n l i ng siger ic i es  d e s i g n -m s t t e d  u n i d o r  p ro \ -  i s i o m i s  of
t i ne r n i t e m ’~ 0\- i’r ni m utu ’m rtst  1 Cooper - sit  i o n  Ac t  of 1968 to coord insitu.’ f i -~i c n i I ly assi sted
pr - o u i e t ~ - and to n~t i n m m l s i t e  i n t e m - g o v e r n m n m e n t a l  cooperat  n o n  i i  p l s m n n i n i g  an -md i l i -ve l—
o p n n m e n r t  a c t  i~ i t  i i s .  ) ~\ l e t  t e r  w a s  n i u s m l i e d  to each agenc y w h i c h  in-ic 1 uded t i-me
ilt -sti t pm -o fi Ic paper  m d  ac t  iv i t  y sind d e l ay  proJect ions fo r  agency rev iew
pr ion .  t o  t i - me Sc !redrn I ed mi t  cry i ow -

S N !  S OF I i  Rl ’OR I I’R013ii:’IS \\I~ P055 1 RIJi FEDERA l. ROLES IN i ll  A i R P O R t
I’ I \ \ N  I NiP PRO - II SS

Ii ~u ’ n - m comnip let toni of t i m e  f n c i~ i I nti’iV I i- ws  , t hi ’ d r - a f t  lim b prof i I e p s m I i ’ r a  were
- expanrded and cnur -ree t cii sis r iijun i red . ihey  wi’re subsequent 1 y ma r led to  personne l

sit t h e  respect ice sm n-l)ort a for- vet- F i c ;m t ion in order to insure ti - inn t nil  1 i n f o r —
ins t t i on -m ohta t r i ed  due i n - mg t i m e  I ie Id u n i t  e r \  t ewa had been correct I ~ s t a t e d  -

Ir e: the huh p m )  t i l e s  sm n i d  a 11 o t h e r  l)N-t in -merit informat ion sicqutired dur ing
t h e  1 lte ms m tur e review arid field mi t  ervii ’wS , a amnmltmstry matrix of common environ—
nnu em rts m I stud communit ~ - i m p a c t s  of the nmi aj or a i r p O r t s  w-as pr -epared . The en i v i r o n —
ui w-n t n i l  and c o m m u n i t y  imntpac t s as soc iated with both current sm i rpor -t  opera t ions
(e.g., b a i r d  use compatibility- , noise exposure , traffic congestion , arid air and
w a t e r  & I m l a l i t v )  as  w ell its those simi Ian- impacts conummon ly expcricnced during air—
port expansion or new airport site selecti on are identified and discussed in
c h ap t e r  6 . An overview of the status of airport expansion programs and new air
c a t - r n  t-r m i t - p o r t  plnn nn n rig by huh is also discussed ar-md presented i n  a second
ma ti- n x i n  c h i p t  or 6. The ideni t j f i e d  env i ronmenta l  sm n d community factors are
c~u sm I i  t a t  i vi ’ I V aasi ’sa i -j  b e c s m u s e  of data  unr nn va i lnth i y and data  inconsistencies.
Add i t  I ona l ly ,  t h ~’ i n n i p n tc t s  at  each i-mull ) ar~ a u n h j  e c t i v e l y  a n a l y z e d  in r e l a t i o n  to
t i n t ’ sev e r t ty’ and f re qu ency of t i - me  impacts  at a l l  other  hubs to r e f l ec t  the
severity- of the identified impacts in a nat ional  c o n t e x t .
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SEC l I O N  4 . RIiLO C 1\ I ION OF t’IAJ OR Al RPOftIS

t h i s  task addresses the feasibility and p r a c t i c a b i l i t y ’  of si -m i ft i ng air car-
r i e r  s e n - i c e s  m d  f m c i  lit ies from an-i i’x ist i n-mg a i  n’port to a new site - Time output
of t i m j s  t a s k  c o n n a i ~~t s  o f :

. A h t -oad general discussion of t h e  fa c t o r s  i n i f lu e n c i n g  f e a s i b i l i t y
and p t - s ue t  t e i h  U i t  v in n  o t he r  words  , 5m sui r mnn a ry P ort r a> ’a  I of a d v a n t a g e s  and d i  a —

t i l v a n t t t g -~- ot  r i  loca t ion g e n e r a l l y  appi  i c s m l )  1 e to an - i > - me t  ropo i i  t a n - i area .

b . C i s i s s i  h eat ion of inm e t r o po l i t s u n i  ar cst s whe r e  pot elm t is - m i new sm i r - I ) OF t
needs an - c re l i t  i_ il ti m re lo cu  t ion  Lea si  u l i t y - -

l i m e  d b a t  1 r i g n i  1 s u b  in g l o u  tut -t’ lu t w L e n  t iir a t a sk  and the pri’c o~I r  rig t a sk  is  t i e
cxli lie it cons  i d e n - u t t o n i in I r enm i ot - 5i 1 of nia~ or a l t  c a i r i  en opet-at i o n s  [ 1- ou t s  an i’ X —
i st  t u g  ns um _ -t rop o l  i t s m n t i n - p o r t  in - i t h e  g t e s i n t t  el se. h u t  I m t s i s k s  enita i i  suimmnrary-
5 l S s e s a m n r m _’ n t  ot a eat i mu no nu S i t  ot  t i c n  O r S  ~env i n’ onun i ent  , Lund r u s e , ~ur- i sd l et  ion - mim i
nin a t t era , e t ~ . ) - l i m i t s  - t hi’ min t ’ t bode log l e t  I approach t o  t i-me r e I ecu t ion task
c l o s e l y  pan-a 1 l i l a  t n i t  of t i m e  p r -oce d  i ng  t a s k  - Spi’c i l i eu  1 l y

si . Using i t t  om -msi t ion - i r e p or t e d  1 m m  t h e  h u m  p t -o I l  I c  l)api ’i a  n - m m - md an -ia 1> - sea of
t i n s imi for- miu tt l o i r sminm innsm ri~ ed m i  t i me t i s i h u a c t  i: : t t r i c e s , a p~~~1 issu nstro st s s c s smnncn t  of
r e l o c i t  ion f i u s i b i  I i t y  w a s  insi de hot- t i - ic 21 aths .

b. lo i’s t u b l  ish ;m f a c t u a l emp i t - m c s u l b a s i s  fox -  r eh ired exam i n a t i o n  of
t h e  re b ea t  ion iOwa t i i-mn - i , m n - m t  i’i v ow s w e r e  lie Id w i t h  o ft~i c i i  1 a in  Pal 1st s/Ft  - h o m t h ,
Kansas  C i t y , and  > l o n t  t -ea 1 I o n -  t i i i  P i tt -pose  of doe unit-n t i m mg t lid i x p er  i en ices 1 m m
t h e  re b est t i on  ac t  t o n u s  t ira o c c u r  rod n m - i  t ho Si ’ C i t  l e a

- ilnt s eil ot t  t im e ( in~I t t u c s  of  t h e s e  s t e p s , ; m g e m n e r u  I nit _ i I - i- si a of t h e  a d —
v a n t  ages  am i d di ssmdv n n~ a g i s  0! ii m - p o r t  i -e l  oc it  m a n n~nms pr u-p sm i eiI and ~ ~ p r e s ’n t  cii
i n c h t s t p t c r  -

d . 1 i mm 11 > , t t ie  hubs  w h ere  pot  i ’m -mt i n  I n ew iii r lr o r t  in i e d s  had been ident i —

fied h-crc cla ss ified w i t h  r e sp e c t  to r e l o c i t  ion  h e a s ih i  1 : t y  am i d  px -a ct ic ahrli ty-
based on j  ud gmn i e nt  a 1 as Si ’S  s nsu i mr t of t i- ic a d v a n t  a g e s/ i l  i s s m i l v s i n i t  ipes  sissoc i t t  ed w it h
e x p s m n s i o n / n e w -  m m r p o m - t p l~m n n i n g  f a c t o r s  fo m t i r e  s i r - i- a i n  q u e s t  ion - i .

I c i t h  r e s p e c t  t o  t I i ’  second st e p  i i i  t h i s  t u s k  ~l e a 1 g m i  on n  a n-ca u s t i c  a p p r a i s al
of ti -me relat lvi ’ s u c c e s s  of s e l ec t e d  m a j o r  a ir p o r t  r e l oc at ions , two major re—
search perspect ices ire presented . Ft n - st  , time sm na 1> -si a ot ~ si i  i-port reloca t ion-is
is ba sed upon genera 1 t ~~n t i o n s  of f i n - id I ngs dr - m m-.n f - m - cmi nu t h r e e  case  s t u d i e s .

a. lii Kansas City i n  t i m e  e a r l y  l9~ O ’ a , scheduled a i n - carrier aerv  i ce
was transferred from a central city n m u n i c  i psi 1 a irport to  t i - me i -mew K a n s a s  C i t y
International Airport located approximately 19 miles m i ortim of t h e  city ’s center.
This case stud y was chosen hccsit m ae it provides sin u ’xa mnnple  of air airport m-elocsm-
t ion wi -men-c nrrost St  i ’pS in  t h e  process wet -mt snmioo liii>- , 3TtiI em il y m i mmo r  problem s or
d i srupt ions were en coun i t ered

h . l i i i ’ i ie~ ci o l m m e n t  1 t i m e  m u e w  Ita l i s t s  — F or t  W o r t h  m t  em-na t ion -mim i Airport
was chosen sis a cast ’  st u d y charsmc teri eed by s m mrumnber of imple m en tation prob-
lems , involv lug both l o c a l  po i  m t ica I jinri sd i e t i o n s  as  w e l l  as  t h e  new aIr p o r t
confi guration m d  equ i pment
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c. li re new ~1ir ahe l air facility in Montrea l was chosen -i as an a i r port
r e l o c a t i o n  t ha t  has ineen characterized by a great number of implementation
om ~~i I ems .

hr exam in - m i n ip  i t i ’se son un ew ima t d i v e r g e n t  airport rd ocat i on  processes , each with
i t s  o w i m  i legree  of success iii specific areas, it was poss ib li ’ to identify sonic
of he ii r sm i or fsm ctora that inla y - t’ac ii itate or impede time n - c lo t -a t  ion of o ther
m u m m j  or t ic t ropo lit sin a i rp Ort  s

I l - me sccon -md perspective deals with the  major types of quest ion -m s tit si t were
sked i n  t i - m e  smnn s m 1 s i s  - It was beyond the scope of t h i s  r c s c a -m - c f - m  to carry out

an i n — d e p t h  a r ma 1 >- s is of t i-i c p l s in - ms  t’or each of the  a i r p o r t s , t he since i f i  c fac i 1 —

i t > -  dcv  ci  op mn i en t heuc hunisirk 5 acconnr p Ii si-med , or to pr-c sen -mt , m d e t a i l  em_I I i nn mi - m c ia 1 and
a i n  op er a t l o i n s  e a l ust t i o nn of t mc re 1 ocat ion act i o n .  I Iowev ci- , by f o c u s i n g  t h e
r ese ,m r ch  u pon t h e  ge ner a l ch a r a c t e r - i St i e a of t i e  move , t imr ee  b a s i c  quest ions
l i i i  e been i’xp lot-cd :

s m .  F irs t , i n  t hi’ east’ i)t eacin of t h e  three a i rpor- t a not i’d sihove , t i m e
inis m i o n  m i ’ m  s o n - m a  i i t  cii for caus ing  sm r e l oc sm t ion wet -c idi’nmt if led

F . Sce i m n d  , t i - m e  g ene ra l  cha rac t e r  t a t  ics of t h e  r e l o c s m t  ion  pr oci’5s were
e x s m n n u  u im ei l  . in c  I u~l i n g  t he ident i f i  cat join of n m a j m m  r j m r o b l  ems t h a t  had been s m u t id —

psi t ed , h u t  t o c u i s  i mu ’ on t h o s e  w h t m _-h s u r e  Si ’ diii- i ng  t I-me re lot - s i t  ion process  and 1-mail
mr o t been si iicqu sm t c l v  for e seen  -

c - F in su l l v , sin exanm i nsit join of tire r-el smt ice sueei’s~ of the n-mew fac ii it>-
i s  1ur i ’Si’ mn t  ed , in c  h it1 in - mg sin ova l usi t ion i f  t i-ic degree  to  w - i m ich t h e  nm_ ’m- : a i r p o r t
s i t  i s f i  i’S ti -me oFt cc t I vi ’s t h a t  led to  the move. \m - m important part of ti-mi a t h i r d
pt’i-spect ivi - is si n i - x m n : n i ns mt ion of t i-me sm ct h it l ea  t h a t  m_-hsm t - nmct en i:ed t i-me old air—

- ea 1m ec t a l l > -  t h u e  i -o l e s  of genersu 1 s m v  ms m t it -in - i ,mmn d s i l t -  fr - i- i gh t

l i - i c hsnpt ei ~ t i - m i’ c onnnn i oni r o l e  o t~ p l a n n  i n -mg , m ni i l  govi’rnmcnnt a! sm ge nmc it’s in the
m1t -po n -t pi zt n n ning process  t t  t h e  local/reg i ona l and Federa l l e v i ’] a i s  c i n a n s i c t e r —
i :eii Stngges t ions mii ’ made u s  t o  possible rol i-s of Feder su 1 agcn n c  i c c  ;n n -md new
opport tim - i it ii ’s to n .  Fedc m l  I n y u  1 vm_ -mmie nt to si 11ev i s i t e  a nd / or -  re c o l v m -  t h e  comnmon
si i npO i-t p l~ nn-i i n-mg problems i d e n t  1 f i  ed in - i  c h a p t e r  6.
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I
C iIAPT ER 3. SCENARIO DL VE L OP MF NT

1’hree airport sict ivity scenarios are combined with each of four operational
scenarios to form 12 scenario combinations which are stn al y- :ed at 5-rear [acre-
intents from 1985 to 2000 . As discussed in ti -me previous chapter , the criterion
for a potent i a l  r t nnwa y  capac i t > -  n-iced is an average  delay per aircraft operation
of 6 m n i i n t t t e s  or ~ r e s m t e r .

sb: c l IO N 1. A I RPORT A C T I V I T Y  SCI1 N \RI OS

The first set of scena r-ios consists of low , m iddle , si n - md hi gh scenarios of
a ir T or t  ,ic t  iv i t - i -  as expressed in genera l aviation openat i o n s  arid a in czm u-n cr
( i n c l u d i n g  st i r- t a x i )  enp laned  passengers  and operat l o i n s ,  t hese  s c e n a r i o s  a r c
given in the sippenilix.

l i - m e  a i r  earl’ i c r  operations sin-id enp ianed passengers i i i  t h e  n n idd  Ic  a i r l r o r t
si c t  iv  ity scenario m n - c the  sam e its ~m the  IJC3RI ) i i e l s u y  r e d u c t i o n  s tud y ,  win ch
r e p r e s e n t s  an e x t e n s i o n  of t i - m e  TAF m e t h o d o l o g y .  Ti-ic low and imi gh scenarios

represent vsiria t i o n s  n rottnd thi’ FAF -

The genersu l snp jnros tcim to t 1 i- f a c i l i t y  forec~m s t s  prc se ’n it ed in  t h e  I ~\F is
tom -down , h-o x - each series , ti -me nationa l forecasts are d i s t  n i h u n t e d  to t i - me
reg ion - ms . s t a t  i’s , an d t i - m e n  t h e  m d iv  i dual  a i r p o r t s .  For ti -me top ~~() air carrier
a i r p o r t  a , s idj  u s t i m u e m t a sit - c m n s m d e a c c o r d i n g  to  st s t t  e populsit ion - i , s t a t e  income ,
s i n i ti t ower  !or ccs i s t  s - In  a d d i t  ion , tower and nmts ir’ket character i a t  ics  are  used
to m om_I i f > t i m e  t’ore csm a t  s a t  these locations. Averag e a n  r e r a f t  s i z e , ti - m e c a r —
r t en s  sen - v ing  t i -me i n -p or t  , t Ireir h i s t o r i c  and present cirpac i t v  m r  terms of
f r e q u e n c y  a mid  al mci - s i f t  typ e , t i r e  m a r k e t s  served , ai ii ti -me composi t ioi -m of f u t u r e
fleets of time r el i v ,m nn t earn - it-ms sire used to  t e a t  t i - me  i n n t e r n i a l c o n s i s t e n c y  of
t h e  a i  r c si t - r i et  f o r e c s n s t  s . I n  add t t i o n , c h a n g e s  i n  car -r i  en’ st~m t i n s  f i -om corn —
min ter t o  ecx- t n f i e , i t t ’d  c a r r i e r  i nifluence tie f o r e c a s t s  -

Because t i - me  c o m w u m t n t e r  si n -md n o n s c h e d u l e d  a i r  t s m x i  s e t -v i c e  seem to  be ti -me most
v o l s i t  i le  of t i - me  s e r i e s  In r oj e e t e i l  , spec ia l  c o m i s i i i e n’at ion -i is g iven to these  fo re—
c s m s t  s - By u s i n g  t i - m e  m iu n ibe r  of co m r n ni n uter  or ac i ie i i t i l ed  s t i r  t a x i  op era to n -a  as an
i n d i c s m t o r , si g m - o w - t i m  m i t e  for  a i r  t s m x i  ope r a t i ons  is dete rm ined individ uta l ly
for ea ch  a I i -p or t  s e r v e d . ~Jud g m en t s  made  about  bo th  t i n e  s t r e n g t h  of t i - ic  c a r r i e n
it s e l f  sin d tIr e at m’e n -mn ’th of market served sir - u’ tire h s i s i s  of these rates. -‘is air-
ports reach sm c e r t s m i n u  l eve l  of ope ra t ions , a i r c r a f t  will tend to tnse other
neai- by a it -p ot ’ t a u -m n - i l ess add it ionns i  1 facilities are m n a t s i  1 led .

. \ f t e r  the forectats sire generated and the  adjustments made , time FAA
regiona l p l a n n i n g  offices sire sta ked to  comment on them , U pda tes  of based
aircraft and activity at nontowered airports -in c included in tim ese regiona l
comments. I n-i addition , information is received on plans for new runways .
on ti-me possibilit y of new commuter service , an-md on airports expected to
d e v i a t e  fm-on ti -me nut j on-isi l trends. These comments are incorporated in the
t A r  a n t i ) ’ ect  to  t i - m e  c o n s t r a i n t s  imposed i)y t he  ni-i t iona l  f o r e c a s t s .

~F C I l n ) N  2 .  OP E RATIONA I SCFNA RI OS

Four ~iirpo rt opeu - m t ing scenarios are considered : (1) su b a s e l i n e  scenar io
which assumes ti -me s m im p ort ’s present mode of operation , (2) a peak spreading
scenario which tmssume s that the airport has the same runway capacity as the
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i n s i s e l m n i ’, b i t t  t i c  opm _ - r sm t i o n i s  are spread more evenl y throughout  the day , thus
n-eth ic t n -mg t i - me nru n nrber of  peak hour opera t ions , (3) a UG3RD s cenar io which assunes
the rumwc sty capacity benefits of UG3RI’t , and (4) a UG3RE) and peak spr eadi ng
scena i’io w h i c h  sm ssumnes ti -me r unway  capacity of IJG3RD plus the benefits of peak
s~u r- csiil i n g .

Ph -\ i-~ SPREA1 ) ING

ihe shsnpe and sinnuplitu de of ti-me diurna l pattern (the pattern throughout the
day ) of smirer aft irrivs m l s snnd departures at an airport affects aircraft delays .
I t  w st s  heyo nn i i  t i r e  scope i)f ti-mis stud y to include in the analy sis a detailed
d e s cr i p t i o n  of each airport ’s diurnal pattern . However , one variable , the
d i m nrns ml peaking factor , was chosen as the sing le variable that best represents
the effects of the di u rna l pattern on airc raft delay. The peaking factor is
t i n - n , i t  i ri of t h e  n u tnmh en -  of pest  k ho ur opersmt ions to the number of average daily
ripe i’st t ions, ‘Ih e h i g ium _ ’ r the p i ’ sk i n g  f a c t o r , the hi gher will hi’ the average air—
cm - u f t  r u n w a y  delay- . 1 >-p ijI ly pesiking fsictors run between approximately 6 and
I I  pi’r ce n -mt. The pea k i n g  factom- s used in ti -mis stud y are those that existed at
each airport on-i Novm _-mber , 19’S .  1

time p u r p o a i ’ of t i m e  pesi k s p n - c a d r n t g  sc e n ar i o  i s  to show t h e  effec t on a i r —
e n - a f t  d e l ay  of red ute  i n - mg t h e  pesm k i n g  f a c t o r  by spread in - mg ope ra t ions  more evenly
t i u r o n t g h - i o u mt  t h e  day.  ‘I h i s  i s  done by reduc in - mg t ‘ i t -  peaking factor to 0.7 of its
on- m g i nst 1 value - hut ni’vm- r lower t ! i s mn ti -me f loon ‘f ( percen t

hAS I L L  NE - ‘i N i n liP ~RD CIIARACi F R L sr i  CS

In i t s  sm n im lv ses  of t h e  cost  s i n - id benet  its of U GSR D , ti -me FAA defined five
s v s t  e m :  a haael inc system t h a t  co nmta m e d  n-mo IIG 3RII advances  and four groups
con t s i  i n n  inig y s i r  iouns levels of iiG3 Rhi advances with gro u p 4 being the most ad—
vs mmi c e d . \ a soc  isi t ed w i t h - i  each c’, s t m _ - n i n  i s  si il i f f e r e m n t l e v e l  of runway capaci ty
c i  t i l  t i m e ha sel  i l - m e  hay i n - m g t i m e  loc i ’at  caps ic i t > ’ and group 4 h a v i n g  the  h i g h e s t
e~m p s n c i  t y .  m i  t i - m i s  s t t t d y , o n l y -  t i m e  hsi sel inc sin-md the group 4 system s are con—
a iiiered , s m nd  w i n e r e v e m ’  lJ 3RD i s i ntl i c s m t  ed in  t h i s  n ep ort  , group 4 is implied .
Group -1 is t a k e — n t o  r epresent  t r m l  1 imp lementa t  iou of ti - ic U~ 3RD system .

There  ar- c n in - me mst j rim el cmemrt S of I J G 3 RI ) - 
- ‘hhey s i re :

sm . h )is ct- et e Address Besmcon Sy s tem

F . ‘i i  r h o r n e  Sepa r a t i o n - i  A ssu ra u nc i ’ Sys tem

c. Flight Service Stations

d.  U pgrs idcd -\TC Au tomat ion  ( inc lud ing  Meter ing an-md Spacing )

e - -\irport Surface Traffic Control

1 Fcderal Avi a tion Administration , Profiles of Scheduled Air Carrier Airport
Operations. 1 01-) 100 U.S. Airports: November ‘, 1975 (Washington: Federal
A v i s m t i o n i  -\ d nn i n i s t r a t ion , February  197b ) .

2An’thur P. Smith , Estimation -i of UG3RD Capacity Impacts (Washington : The
MITRE Corporat ior , ~kiy 1976)
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f .  Wake Vort ex Avoidance System

g. Ar ea Navigation

h. Microwave Uinding System

i .  Aer - onau t i ca l S a t e l l i t e

TI-me various combinations of the above elements that could be imp lemented are
numerous. A detailed discussi~ rm of ti-me possible implementation options is
given in-i the previousl y cited MITRE study.

Baseline Confi guration

Ti -me b a se l i ne  c o n f i g u r a t i o n  assumes ti - me e x i s t e n c e  of certain new items of air
traffic control equipment , such-i as the  completion of the Automated  Radar Termina l
System (ARTS) III progranr  am -md highly probable additions to ti-me airport facilities
( e . g . , ins t ru m rnen t  l a n d i n g  sy~ t c m s ) .  The f o l l o w i n g  sm s s um p t i o n s  cha r ac t e r i z e  ti -me
baseline configuration:

a. The National Airspace S y s t e m  S tage  A i % i l 1 be im p l e m e n t e d  at  s - i l l  en
route centers.

b. ARTS III will be innp l enuentcd sit 63 t ermins ul s.

c .  ARTS I I  u~ i l l  be implemented  a t  ñY t e r m i n a l s .

d .  Improved c a p a b i l i t y  w i l l  he added to t h e  Air  Traffic Control Radar
Beacon-i System .

e .- Extended Rstdar A d v i s o r y  Serv ice  m sm y he p rov ided  s i t  a d d i t i o n a l
terminals sis permitted by existing regulati ora .

f. Ground proximity wsmrning indicators c-ill he installed on all air
carrier aircraft ,

UG3RD Group s

The groups are based on a progression of increased airport capacity and
their most probable implementation dates. Group 1 is the current system with
a Wake Vortex Avoidance System . This avoidance system is supplemented in
group 2 by basic Metering and Spacing . Group 3 has a more sophisticated Wake
Vortex Avoidance System and an improved surveillanc e system including automated
controller aids in ti-ic form of dig itized displays and computer generated alarms .
Group 4 is the most sophisticated group which includes advanced Metering and
Spacing , Discrete Address Beacon System , Microwave Landing System , and Area
Navigation to aid the airside , and Airport Surface Traffic Control and high
speed exits to ensure efficient movement on the taxiways and aprons.

3-3 
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Estimated Imp l ementation Dates for UG3RD Group s

The particular combination of elements that comprise the groups discussed
were chose n not only because of their potential for increasing airport capacity,
but al so because of their expected t ime of availabilit y. Since there are risks
involved in developnment programs , ti-me estimates of the FAA as to when the groups
will be fully operationa l at the first location is a range of years. These esti-
mates are given in table 3-1 . The optimistic , most likely, and pessimistic dates
are based on accelerated , norma l, and deferred budget , procurement , and imple-
tnen ta tion cycles. The most likely implementation dates are assumed to be the
most srppropriate dates on which to base the capacity estimates.

3-4
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CI-IAPTER 4 .  POTENTIAL NEEDS FOR f’t-\JOR
NL i\ AIRPORTS

The basic thrust of this chapter is ti-me assessment of the a ir s i d e  capacities
of each of tu e 24 study airports through the year 2000 . Based upon this assess-
men t, the potential needs for new a i rp or t  f a c i l i t i e s  for the 2 1 hubs are identi-
fied . The airsiul e capacities are assessed by app l y - ing  the de l ay  methodology  and
delay criterion described in chapter 2 to the airport activity and operationa l
scenario combinat ions  o u t l i n e d  m i  chapter 3.

SECT ION 1. DELA Y AN ALYSES

DELAY ANALYSES

The a n a l y s i s  of each a i rport  is based on -i t ine  a i rpor t  a c t i v i t y  scenar ios  con-
ta ined in the  appendix  and on ti -me runway  csi~ ac i t i e s  developed b y the  MITRE
Corporat ion -

Exp~ nded Facilities

For th ree  a i rp o r t s , t he  ca pac i t i es  represent e s t i ma t e s  for p r e s e n t l y
planned or proposed expanded airside facilities. These three airports are
A t l a n t a , C l eve l and , and P i t t s b u r g h,

At A t l a n t a , t i -me l ayout  p lan  shows si f o u r t h  p a r a l l e l  r n -u nw ay in the  9/27
direction. If this new runway w e r e  to p rove  e n v i r on m e n t a l ly  a c c e p t a b l e , it
would s i g n i f i c a n t ly  reduce  a i r c r a f t  t a xi  t im e  and g a t e  c o ng e st i on .

At Cleveland , an em -m vi ro nm ne n -it a l  imps uc t  a s sessmen t  has a l r ead y- been prepared
for  a proposed ma jo r  a i r s i de  p rog ra m w h i c h  w o u l d  e n ta  i 1 t u e  r e loca t ion  of
run wsuy 5L/23R to a p o i n t  1 , 100 Feet s ipa r t  f rom run w ay  ~R / 2 ~~L , and the
c o n s t r u c t i o n  of a 710-foot  ex ten -i s i o n n  on ti - me s o u t h  end of run ws i v  l 8R/ 36L .

At P i t t s b u r g h , p l a n s  c a l l  f o r  the comp l e t i o n  of a t h n - r d  runway (a new
1OR/28L) in fiscal y-esir 1979 if approva l  can be ob ta ined  for  phase  III funds
in fiscal year 1977 . Federal funds in n t he  amount  of $15 million have been
requested to allow for the completio n-i of ti-m is runway .

Delay-s wi th A ir Carrier, ,\ i r  Taxi, and Genera l  A v i a t i o n

The average aircraft delays with air carrier , air taxi , and general
aviation operations for each-i airport , for each-i scenario combination , and
for ti-me years 1990 and 2000 are given in t he  appendix. The distribution of
these delays for the year 2000 sire summar ized  in t a b l e  4-I . The number of
airports with average delays greater than 6 minutes ranges from 21 airports
for the high airport sm etivi ty, no Ud3RD , and no peak spreading scenario
combination to 2 airports (M iam i and Minneapolis) for ti-me scenario combinat ion
with low airport activity, UG3RD , and peak spreading . Changing the delay
criterion by 2 minutes in the range from 2 to 10 m i n u t e s  c in s n n g e s  t lm e number
of airports with a capacity d e f i c i t  o n ly  b y an average of two.

In what ni g ht be called the most likel y scenario combination (middle air-
por t su ctivit y with UG3RD and peak spr eading) ,  there are 10 airpor t s wi th average
delays greater than 6 minutes. Assuming for the moment ti-mat it is not
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

poss ib le  to expand any’ of t he se  a i r p o r t s  to the  extent necesusur y to bring
average de lay-s  dowi i to 6 m i n u t e s , ,~,t becomes necessary to divert traffic to
another airport , or (if necessary) to a new a i r p o r t .  Since a h igh - icr  pe rcen tage
of gem-meral aviation could be diverted to a reliever or smaller airport , the mix
of diverted operations would have a higher percentage of general aviation opera-
t io ns than ti -me opel-at ions rema i mi i ng at t ime  maj or airport . Rather than a t t e m p t
the difficult task of estimating the  r e l a t i v e  l i k e l i h o o d s  of d i v e r t i n g  general
a v i a t i o n  versus  air carr i er and air taxi operations , the simplif ying a s s u m p t i o n
was made t h a t  gem eral  av i a t i on - i  operat ions would  be d iver ted before air  carr ier
an-id a i r  taxi  o p e r a t i o n s .  However , the  percem itage  of general  av ia t ion  opera-
tions ti-mat could  be accomodated at new airports is estimated below .

Delays w i t h  Air C a r r i e r  and Air  Taxi Opersit ions

The average a i r c r a f t  d e l a y s  wi th a ir  c a r r i e r  and su i r  t a x i  o p e r a t i o n s  only
are also given in the appendix for each a i rpo r t , for  each scenar io  combinat ion ,
and for the  years  1DS5 , 1990 , 1995 , am -md 2000.  The d i s t r ib u t i o n s  of these  de l ays
for t h e  year 2000 are summar i zed  in t a b l e -  -j~~2 .  The numbei- of a irports with
average delay -s  g r ea t e r  than  6 m i n u t e s  n - s m n g e s  ft -on 15 s i_ i l -p o r t s  (6 less than  when
general  a v i a t i o n  is includ ed) for t h e  h i g h  airpoi- t act  i v i t \ ’ , n - mo I JG3RD , and no
peak spread ing  s cena r io  c o n n b i n a t  ion to n -mo a i r p o r t s  (a reduc t ion of two)  for ti -me
s cena r io  c o m b in s n t i o n  w i t h  low airport activit y , UG 3Rh), and lea k sp read ing .
I n c r e a s i n g  t h e  d e l a y  ci- iterion from 6 minut es to S minutes or from 8 m i n u t e s  to
10 m i n u t e s  would  dec re suse  t h e  number of au -ports w i t h  a c a pa c i ty  d e f i c i t  by - an
average of onl y’ one .  But dec resu s ing  t he  d e l a y  c r i t e r i o n  f i - o m  n minu tes to 4
m i n u t e s  w o u l u  inc resuse  t h e  number of a i rp o i -t s  w i t h  a c a p a c i ty  d e f i c i t  by an
average of two , and d e c r e a s i n g  the delay criterion furth -mer to 2 minutes would
f u r t h e r  i n c r e a s e  t i ne  number of su i t -p o r t s  i ’ . i t h  , u c ap s u c i t ~- d e f i c i t  by an avel-age
of f o u r .  Tab le  4 — 2  s i _ i s o  g ives  t i -me t o t a l  a i r c ra f t  de l ay -  s- mt a l l  of t he  a i rpor t s
i n n  m i l l i o n s  of m i n u t e s .  The scenario combinations s i re  o rde red  acco rd ing  to the
t o ta l  a i r c r a f t  dels i -’.- .

I FEE CTS oh: SC ENARIOS UPON DEL-\Y S

T a b l e  4 — 3  r e a r r anges  t h e  t o t a l  a i r c n - su f t  d e l ay s  w i t h  air  carrier and air taxi
ope l-a t ions  onl y’ in - i t i -me y e s - m r  2000 a t  si _ I 1 a i rpor t s  by sce n : mr i o to h i g h l i g h t  ti -me
scenario effects. It is seen that pea k spreading  reduces  de lays  by 30 percent
overall and UG3Rb) reduces delay’ by- 76 p e r c e n t  o v e r s u l l .  The sum of total delays
in the low a i rpo r t  s i c t i v i t y  scens ir ios  is 8u pe rcen t  less  than  in t he  m i d d l e
airport activity scenarios , made U~ of a 24 p e r c e n t  decrease  in operations and
a 74 percent decrease in averagc delay. ihe sum of t o t a l  d e l a y s  in the high
airport sictivit y - scenarios is 92 percen t  g r e a t e n ’  t i- ian in  t he  m i d d l e  a irport
activity scenarios , made up of an 11 percent increase in operations and a 73 per-
cent increase in average delay.

SECTION 2 .  CAPACITY DEFICITS

CAPACITY DEE ICITS BY A I R P O R T

The number of airports ~dth smv cr: -m g c de1s u y— ~ greater ti-man 6 minutes in the
year 2000 is given -i in table -1-2 for each scenn sn rio comb i nation. Table 4 -4
expands upon this dat u by identifying t h e  a i rp o r t s  and also the first year in
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TABLE 4-3. INTERRELATIONSHIP OF AIRPORT ACTIVITY,
UG3RD AND PEAK SPREADING ON TOTAL AIRCRAFT DELAY

(Air carrier and air taxi millions of minutes in 2000)

Reduc tion due to
No peak Peak peak spreadi ng

spreading spreading Amount Percent

Low airport activity

No UG 3RD 44 29 15 34

IJG3RD 13 9 4 31

Reduction due to IJG3RD

Amount 31 20
Percent 70 69

Middle airport activity

No UG3RD 224 156 68 30

UG3RD 55 34 21 38

Reduct ion due to UG3RD

Amount 169 122
Percent 75 78

hig h airport activity

~4o UG3RD 418 307 111 27

UG3RD 108 68 40 37

Reduction due to EJG3RD

Amount 310 239
Percent 74 78

Overall weighted * percentage decrease in total delay due to

UG 3RD - 76 percen t

Peak spreading - 30 percent

4.Overa ll weigh ted percentage is obtained by averaging all percentage
reduct ion figures for IJG3RD and peak spreading , weighting each figure by its
associated total delay.
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- which there is a capacity deficit. The scenario combinations are ordered as
i n  table 4-2 , t h a t  is , according to total aircraft delay at all the airports
combined . There are a total of 80 airport-scenario combination cases with
capacity deficits or 28 percent of the total number of cases. The high airport
a ctivity scenario combinations include 42 of these cases , the middle airport
activity scenario combinations include 30, and the low airport activity
s :enai-io combinations include the remaining 8. The UG3RD scenario combinations
have  23 of the capacity deficit cases , and the scenario combinations without
IJG3RL) have the remaining 57. The peak spreading scenario combinations have
3-I of the  c ap a c i t y  de f ic i t ca ses , and the scenario combinations without peak
spreading have the remaining 4~ . These results paralle l the scenario effects
upon total aircraft delay.

RLD UC l I ON IN SCIiNAR 10 C0~-IB I NAT I ONS

Fable 4-2 indicates the four scenario combinations to he retained for
f u r t h e r  anal ysis. These four combinations were arrived at by the following
r e a s o n i n g . The two scenario combinations with the greatest total aircraft
d e l ay s  are b o t h  combinations with hi gh airport activity hut no IJG3RI). These
co m l) in at i o n s  tm C i’C ruled out on the grounds that , g iven h i gh growth , full
implementat ion of Uc ,3R1 ) would be closer to what would actuall y happen than no
Ut3RI ). The two scenario coiihin at ions with the lowest total aircraft delays
b o t h  have low airport activity w i t h  ful l tJG3RP . These two comb i nations were
ruled out on s i m i l a r  g r o u n d s .

T h i s  reasoning left a set of eig ht scenario c o m b i n a t i o n s .  The h i g h e s t  and
lowest of this set in terms of total aircraft delay were r e t a i n e d  for further
a n a l v s  is. Of t h e  two  scenario combinat ions in  the middle of this set of ei ght
t h e  COmb i iia t ion  w i t Ii h i gh g r o w t h , U G3 RI )  , and pea k sJ)read ing h a s  a t o t a l  a i r c ra  f t
d e l a y  d o - e r  to  ~~~~~~~~ i -age  of t h e  h i g hes t  and lowest total ; i i r c i - a f t  delays in
the set of ei ght - L onsequent l y , t h i s  m i d d l e  comb ina t  ion was a l s o  r e t a i n e d .
I - i  na 11  , t lie c o m b i n a t i o n  w i t h  middle growth , UG3RI), and 

~~ 
k si-u -cad in g  i s

p e r h a p s  a likel y s c e n a r i o  combinat ion , and was re ta ined  for this reason . The
four  scenario comb i n a t  ion s retained for further ana l y-s is will be referred to
as scenarios 1 , .2, ~ ~ and 4 , in  o rder  of descending total aircraft delay .
These four s c e n a r i o s  can  he summ ar i  :ed as lol lows;

a.  ~‘h d d l e  a irport acti v ity growth with neither pea k spreading  nor
Lk ;3iw . Tb is scena r i o  provides a baseline consist ing of the impacts of expected
growth on the exist ing airport syst em without operat ions iniproven ients.

b . II ig h a i 1-port act iv it y growth with imp 1 ementat ion of pea k spreading
and lk 3R[) . I b i s  s c e n a r io  p e r m i t s  t h e  examinatlol of t h e  greatest possible
improvements under the most pressing demand situation.

c. Middle airport activity growth with LJG3RD and peak spreading . This
may be a likely case.

d . Low airport activity growth with implementation of peak spreading
but not tJC3RIt . T h i s  scenario allows the exaininat ion of pea k spreading a lone  in
a s i t u a t i o n  of low all-port activit y- .
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CAPACITY DEFICITS BY HUB

In each of the four scenarios , one or more of the New York airports has a
capacity deficit. In scenarios 1 and 2, all three New York airport s have
capacity deficits and alternatives clearly must he examined . In scenarios 3
and 4, the situation is less clear-cut , since only JFK has an average delay
greater t han  6 minutes . In such a case i t  is necessary to address whether  a
r e d i s t r i b u t i o n  of traffic among the three airports could bring average delays
at cad of the airports under I m i n u t e s .  In  1990 in scenario 3, this would
c l e a r l y be possible , since the weighted average of the delays at the t h r ee
airports is -1. 7 minutes. But in 1995 , the wei ghted average reaches 6.5
m i n u t e s .  en here , because o f t he  n a t u r e  of the relationshi p between delay
and a ir p o i -t  i c t  i v i t y ,  it might be possible to redistribute traffic so t h a t
a v e r a g e  d e l a y -  wou ld  he less t h a n  6 m i n u t e s  at each a i rp o r t  - C o n s e q u e n t l y ,  the
d e l a y model  was used to est imate by linear interpo lat ion the numbers of opera—
t ions a t  each New ‘t u r k  a l l -po r t  t h a t  would -- u l t  i n  a 6—minute a v e ra g e  delay,
g iven  the C OOI ) j  n o t  ions of IJG3RL) and peak 

~i d i n g  - I h e  sums of t h e s e  operat ions
for  t h e  t h r ee  a i r p o r t s  are as f o l l o w s  : I , 239 , 000 operat ii) 115 wit ii UG3RI) and peak
spread ing , 1 , 115 , OUt) opera t  ions w i t h  tJ G 3 RI ) a lone , 986 , 000 op er at  ions w i t h  peak
s p r e a d i n g  a l o n e , and ~) 02 , 000 operations w i t h  n e i t h e r  1)eak 5prez ~ l i ng nor UC3RI)
These sum s w ere  compared  to the sum s of a i r p o r t  a c t i v i t i e s  ~i t  t h e  t h r e e  a i rp o r t s
to resu it in t h e  cap ;lc i ty deft c its for  t h e  cut  i r e  hi l l )  as sh owl )  ii) table 4 — 5 .
In scenario 2 t h e  huh c a p a c i t y  d e f i c  it is 1995 as opposed to  t lie f i r s t  a i r p o r t
deficit , whi ch is l*~ at  J F K .  I n  s cena r io  3, t h e  w e i g h t e d  a v e r a g e  of the air-
port del avs of 6. 5 m i nut  CS l U  1 ~~~~~ t u r n s  out not  to he b i n d  i ug ; a h ill ) d e l i c  i t
does not appeai  (lilt i i .2000. And in s c e nar i o  ~ , a hub defic it iiever i p p eo r s
even w i t h  a deficit at JFK in JPS7.

SE CTI ON 3. T R A F F I C  I ) I V L R S  I O N S

l )1Vl RSlONS OF~~~lR CARR I ER ANt ) AIR FAX!

lo det cmi inc whether or not operat ions w h i c h  i~iu -t  he d i ye r t  i d  can he handled
at ano the n -  a ir p o r t  in the huh (complete relocat ions a r e  Li isc u ssed in  chapter 7)
and to determine the app rox ima te  - si :c of a new a i rp o r t  if diversion to another
exist ing a i r p o r t  is nut feasible , it i s  n e c e s s a r y  t o  i -s t  imate the number of
operations w h i c h  must  he diverted . For t h i s  purpose , it is t h e n  necessary to
estimate the activity which could  be accommodated at the existin g airport with-
out violating the design standard of 4 minutes of average delay, again using the
delay model with linear interpolation. These estimates are g iven in table 4-5 ,
along with the ensuing estimates of divci-ted operations and diverted enplane-
mcnts and deplamements. The last estimates are  calculated by assuming that
enpianements and deplanements per diverted operat ion are the same as at the
existing airport .

Based upon investigation of activity and c a p a c i t y ,  it was determined that it
would not be possible to accommodate diverted opet -ations in  the year 2000 in
another air carrier air port in any of the hubs in the four scenarios. While it
is recognized that some would argue that such accommodation would he possible
at another air carrier airport or possibly it a general aviation airport with
albeit substantial upgrading , it was dec ided as a consequence to formula te  new
airports in a somewhat Spa r t an  fashion with somewhat reduced costs , thus strik-
ing something of a balance between the cost of a new airport and the cost of
substantial upgrading amd renovation of an existin g nonmajor airport.
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To determine the approximate si:e of a new airport , linear interpolation
was used again with the delay model. In conj unct ion with the San Diego data ,
this produced th~ following estimates of activit y at an airport w i t h  a single
runway which would n ot  violate the design standard of -1 minutes of average
delay: 2?~5 ,O()O operations with 1JG3RD and peak spreading , 242 ,00() operations
with peak spreading alone , and 212 , 000 operations w i t h  neither peak spreading
nor U GSRD . Ihese capacit i es comfortably accommodate the diverted operations
in table 4_ T, i~ i t h  the exceptions of New York and San F r a n c i s c o  in s c en a r i o  1.
In these two  cases it is necessary to posit two runways . Using data on (b ib s-
Fort Worth from t h e  -I ITRF study, the activity which) would not violate the
desi gn st inllard of 4 m i n u t e s  o f  average delay was estimated as f o l l o w s :

OU t) operations w ith LJG3RI) and pea k spreading , 571 ,00() opei-at ions with peak
spread i ~~ a lone , m d  ~~t )~ , 000 opera t  ions with neither peak spi- c-;id i ng nor Ili 5RI )

Acco y L -to p \  [ I ON UI ;I1 \ t  KA I LVI ION

t I e  -I— n Jeinon st i-at e~ that overa ll 81) pcI-cent of general ox L i t  ioI) oi)erat ion s
i l l  t i m e  i , i  r 20t0 ) c ou l d  he ;mc c o t ’u n o da te d  t-. i thout exceed i ng the d e s i g n  standard of

-~ a i n u t  ~ It c c - ra g c - I i i  1 iy in hubs  t h a t  pro\ ided an add i t i ona 1 n ma j  or new a i r —
[ ) O i t  . I l L S  j c ~~C & - l 1 t i c : -  r a n C c -s  j~~~~fl) 7~ p c i -c en t  and 76 p e r c e l t  i n  s c ena r io s  I and

- m e s p e c  t t~~ c lv , to  11)0 pcrc c - T t  in  s cena r ios  3 and -t . T h i s  accommoda t ion is
due t o  t c l i m p m f l C S S  01 cop i t o  1 i n V e s t m e n t  in r u n w a y s ;  t h a t  i s , t h e  number of
a u d i t  i o n .  I runs  -~ v s  m u st  he one or two .

T a b l e s  — 7  t h r o u g h  I — 10 add s in  i b r  c:i Icu la t ions on t he accommodation of
g e n e r a l  a v i o t  m o n  m u  hubs  w i t h o u t  a ma j o t - new a i r p o r t , whe re  t h e  av e r a g e  d e l a y
~~ I i t  ci. ion  i s  1> m i i m i t  i - S r a t  her t h a n  4 ml  f l u t e s .  ()~-e i -a  11  , . 2  pci-c c u t  of g e n e r a l
iv i l t  i on  opera  t i o n s  cui i  I d be ;mI - L-onunodat ed F) h u b s  w i t  h un t  a rn i l j  or new a i rport
r a n g  ing f i - o r .  ~ I perci-n t i n  scenario 1 , t lirough 73 -c i- 4- c n t  in  se erla r I os 2 and
4 , t o  s2 pc I -cent  i n  scenai- m u

the [Ierc cut m g e  of genera  1 iv i ~1t 1 Ofi operat ions acconmmodat ed in  all hubs
(both w i t h  nd s i t i t o t 1 t i n - i  new a i r p o i - t )  w o u l d  r ange  as f o l  l o w s :  60 percent
in  s c e n a r i o  I , 7-! p e r c e n t  in scenario 2, ‘S pci -cent in SI’ -n or  io I , and S-i pet- —
c e n t  i n  scen t r i o  3 , w i t h  t he ov era 11 t~ i gur e b e i n g  73 perc cu t

I f  i I [ v a l : t i c c  w e r e  t o k e n  of t h e  1- o t i s t r u c t io n  of a m a j o r  new a l t -po r t  to
Pro~ ide t h e  nec i c - s i r y  add i t  mon o I f~ c h i  t i es for general av i t  ion a t  mi t ch  less
cost per op era  t mo lt , t i e  occ ommo dat  ion of genera  I av Lit ion wool ci range from 70
1) i - r c  c - l i t  i n  s c e n a r i o  I , t h r o u g h 75 })ercer)t in scenario 4 and 78 percent  in
scenario 2, to  S-I perc ent in scenario 3, w i t h  t h - - over l 1 f i g u r e  b e i n g  77
cen t , I n  s c e n a ri o  1 , ~ of the Jo new airports would requi rc’ ad d i  t iona l fac i Ii—
t i c s  to  full y accommodate general avi ation. In this case , 15 of ’ the 21 hubs
would fully iccommodat~- genera l av iation while the r e m a i n i n g  (- hubs  w o u l d
acco m mo cla t  e 32 percent of general av iat ion activit y . h ub s i m p a c t e d  w o u l d  be
C l e v e l a n d , h ous ton , IAi s Vegas , ~l i am i , New Or l eans , and San Diego. Of the
general av i at  ion ict i ~ i t  y not accommodated , 81 p er cen t  w o u l d  he ott r ihut cii 1
C l e v e l a n d , ~l m : i n i , and New Or l e a n s .

i n scc ’nar to 2, O flC of the f ou r  new a i r p o r t s  wou ld  r e q u i r e  at i d i  t iona 1
facilities to full y accommodate general aviation. In this case , 14 of the 21
hubs would fully accommodate general aviation whil e the remaining 7 hubs would
accommodate -19 percent of general aviation activity . Hubs impacted would be
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Cleveland , Denver , Miami , Minneapolis , New Orleans , St. Louis , and Seatt l e .
Of the general aviation activity not accommodated , 76 percent would be
associa ted with Minnea polis , New Orleans , and St . Louis.

In scenario 3, none of the three new airports would require additional
f a c i l i t ies to f u l l y accommodate general aviation . At 16 of the 21 hubs ,
general avia t ion wou ld be fu l l y  accommoda ted whi l e the rema inin g S hubs wou ld
accommodate 56 percent of general aviation activity. Hubs impacted would be
Miami , M inneapolis , New Orleans , Phil adelp hia , and St. Louis. Of the general
aviation activity not accommodated , 62 percent would be associated with
M inneapolis and New Orleans .

in scenario 4 , th e sing le new airport would not require additional facilities
to full y accommodate general aviation . At 13 of the 21 hubs , general aviation
would be fully accommodated while the remaining 8 hubs would accommodate 54
percent of genera l aviation activity. Hubs impacted would be Boston , Cleveland ,
Miami , Minneapolis , New Orleans , New York , Philadelphia , and St. Louis , Of
the genera l aviation activity not accommodated , 59 percent could be attributed
to M i n n e a p o l i s , New York , and St. Louis.

Inc l udin g all general aviation operations woul d increase the number of hubs
with capacit Y deficits in the year 2000 by five to ei ght , depending upon the
scenario , Building an additional five to eight major new airports to accommo-
date general aviation activit y to provide acceptable delays at t)~e airport s
anal yzed would not be prudent . An analysis of alternatives for accommodating
general aviation activity at existing or new reliever airports should be
accomplished prior to any firm decision to construct a major new airport .
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Ch APT ER 5. COSTS ANI ) REVENUES

SECr ION 1. NEW AIRPORT CAPITA L COSTS

D E S l i ~N AIRI ’OR FS

U t i l i c a t i o n  o f liesi g n A irpor ts

In ac tua l pr ac t  i ce , development of a new major airl)o)t on a v i r g i n s i te
r e q u i r e s  an L’IIOrII1 OUS pla nn ing  e f fo r t  involv ing  a vast  a m o un t  of background
d a t i , On ce t h i s  data  has been col lected , a number of a l t e r n a t i v e  plans can
be g en e r a t e d  w h i c h  w ill eventuall y result in t he  s e l e c t i o n  of a spec i f i c  air-
p ort  d e s i gn , prec i s e l v  t a i l o r e d  for  the  P a l -t i cu l a r  S i t e  in quest  ion . For the
CIIrF SCS at this s tud y ,  however  - such prec ise p l a n n i n g  is  not n e c e s s a r y  in order
to s dt  i s t y  t h e  o bj e c t i v e  of d e t e r m i n i n g  a i r p o r t  c a p i t a l  costs  a t  t h e  nat iona l
lcv~- 1 - i t  is  : - a z t f i c i e n t  to u t i l i : c  desi g n a i r p o x - t s  w h i c h  can be developed to
r e p r e s e n t  t> - 1) ica l  c o n d i t i o n s  and c os t s  - This  procedure  w i l l  obv ious ly  intro-
duce  e r rors  in to  t he es t ima ted cost of each hub a i r p o r t , but  i t  is safe to
assu ;i l c t h a t  t h e s e  eri -ors  w i l l  s ub s t a n t  j a i l >- c a n c e l  out  on the average in
a p p r o x i m a t i n g  t he  total cos t  of new a ir p o r t s  in the hubs under study.

In  s e l e c t in g  r e pr ese i \t at  lye cast [acto rs  for t he  des ign  airports , it is
n e c e s s a r y  to c o n s i d e r  such s i t e - d e p e n d e n t  v a r i a b l e s  as access , s i t e  preparat ion ,
a i r c r a f t  m i x , atmospher ic and w i n d  c o n d i t i o n s , and  s i t e  a l t i t u d e .  Some of
the se  v a r i a b l e s  a re  d e p e n d e n t  on reg iona l ch~~rac t er i st  ics  ( i  - e - , a i r c r a f t  m i x )
w h i l e  others are  a r e s u l t  of actual s i t e  se l ec t  ion , w h i c h  i n  most  hubs has not
t a k e n  p l i e  e ,  Ih er e f o r e , un i t  cos ts  are employed w h i c h  w i l l  t end to compens ate
f oi- a l l  v a r i a b l e s  a t  a n a t i o n a l l eve l . i-or exam p le , a Long acces s road ov er
d i f f i c u l t  t e r r a i n  at  or - airport would  l i k e l y  b~ balanced by a sh or t e r  si mp le
access  road a t  an o t h e r  s i t e .  A d d i t i o n a l l y ,  i n d i v i d u a l huh a i rpo r t  costs are
r e f i n e d  b y- ap p l y i n g  reg iona l c o n s t r u c t i o n  cost i nd i ce s  and land values .

The in t i - o du c t  ion of a desi gn a i r p o r t  i n t o  any one of tile hub area s w i l l
r e s U l t  i n  a I I Z lj  Ot ’ in ci’ea se in tha t hub ’ s a i r  t r a f f ic  capac i ty . In some areas ,
i~h ci- c i n t r o d u c t i o n  of a new a i l -por t  would  sudden l y i rovide a grea t deal of
su r p l u s  c a p a c i t y ,  it cou ld  be ar gu e d  t h a t  e x p a n s i o n  of e x i s t i n g  f a c i l i t i e s
w o u l d  be a more cost-effective stra t egy- . In  t h i s  respect , t he  concept of a
desi gn a i rp o l - t r e p r e s e n t s  an a d d i t i o n a l s i m p l i f i c a t i o n .  h owever , t h i s  simplifi-
cation seems justified 1w the fact that capital costs associated with the
expans ion  of e x i s t i n g  f a c i l i t i e s  m i g h t  very  w e l l  ap p r o x i m a t e  t h e  costs  o f
c o n s t r u c t i n g  a c o m p l e t e l y  new f a c i l i ty .

A i r p o r t  Conf i gu ra t i on

The s imp le s t  type of a i rpor t  conf i gu ra t i on  is the  single runway, oriented
to t iki - advantage of prevailing winds for maximu m opera t ing  e f f i c i e n c y .  Since
a large proportion of the p o t e n t i a l  new a i rpor t  operations are a i r  carrier , it
was also deemed necessary to inc l ude a single parallel taxiway. This airfie ld
configuration results in the capacity data provided in chapter 4 for a new
single runway airport , as modi f ied  by the various scenarios. A runway l ength
of 10 ,000 feet was selected , although in actual practice , take off runwa y
length is determined by airport elevation , airport reference temperature ,
effective runway grad ient , and gross takeoff weight of the design aircraft .
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Iii orde r  to Sui ) St l~1t i a 1 1>- inc i-~ a ~— r  t h e  cLil) al - l t  y of a s ing le r ’ l l l I w ; i v  a i i- f  i ci d
i t I S i iecess ir > -  to a&h ~i i - t ’con d r i iu~~I~ ’ ~ i ii i s ~a ~ ~esul  t 111 severa I t —p~- -; of
a i r j~ort  CI I t t ~ 1 ~~~~~~ t j o l t s  , dep end ing  ~ r m a n  l y 011 i~ 1 nd cond i t  ions  and ~I t e  I i m i t a —
t j o l t s  . l i i  t i-i c ‘ -  ibs~~n ee  o t  an ’ Sj ) ~~ C I I I  ~- i t i - C I l ~ C1 i 1 , hn i ~~~er , the  m o s t  e f f i c i e n t
Liesi g. l  c o n s i s t s  of J a L T l ) l e  p a l a l  l i - I  r t l l t~\ i y s sep ar a t e d  by  i t  l e a s t  5 , 000 fee t to
a l l o w  i :  L -p e n d e n t  l i n i  i n t s  :lii 1 l a l - e ~ t t s , : i g i i  w i t h  P a r a l l e l  ta~ i m r i r - ~. The
c a p a c  i t >  J :  a Far  t h i s  des gn i ~ I i  so g i v e n  i n  c h a j  - t  y r  1 . I t  i s , a t n u r s e ,
ent  ire lv possible t h t  c - - - s - -w i n d  a o l  i t  ~- ‘ns it  some of t he huh a r i a s  wou ld
d l et ate an a i t-field c i gir i t ion d i f t c r a n t  I ris t h i s  d~~i ih I t  j a r  a l l  el r u n w a y

~~ s I g i l  - h ow e- - er , this d iv~-t- ~-eure wai ld ha t  bi~ ~ e l v  t o  r e s i i  i t  in  -i  5cr i n ns

loss  in  a~~- r a t  ing  c ;l -~t cit r not’ w u i J - a  i t  have  a s i g n i f i c a n t  i i u g a c t  on c ap i t a l
c o s t s .

I n  i i ~ ( i i  t a  r i u i i ~~~\ 5 a i d  t a X i w l a s , t n t i c i d  d. c -~i~-n  a i w -  i i i e l ud~ -~ pro v i s i o n
for  p ssan t _ ar and c a i g u  em nil ! a p r o n s  and  connect  i ig I i x i w i v s  . In  he case  of
t h e  s i n g le i -n n w a v  ~t~~n i~~~~i , t i n -  t e r a i i i a  1 - t ea i -; u i s s t” d t I  h~ located nea t t h e
c en t e r  of t h e  r u n w a y , as c l o s e  as  p as s  i h i e  t a t h e  na i n  p i r a l I c !  I n  w i v  . In  t h e
ca se of t h e do ub l e  r u t - w a y  c o n f i g u r a t i o n , th t e r m i n a l un- ; i  i s  i i ’ ; i j n  s i tu a t e d  nea r
tci e c e u t e l  of t he  t - w5- - i v s  l o n g i t u d i n a l l y ,  a s  w e l l  is  b r i n g  1 i t . c i - l  m Llwa \- b e t w e e n
1-u nways i n  t h e  t r a n s .  ~~~~~~ d i c c  t ion . t h i s  :l l- i n g c ~~en t  , - C ing t I I  i 1 P~~~t L S i I h ) i c t  ,

I f  L-rs t h e  g r e a t e s t  c h u i c  i cue > - i n  t e m s  a I .~ y en - n t  - i u - -a a n d  a i r e  ra l~t t i  x i  i r i g
distance. t lie 1:1 id s - c con ~ i gi i ra  ion  of a design au ;tu u t  a 1 1 h S t p l a n n e r  a

r i :  t ~l~-a 1 more  t reed nu - c h o i c e  t H i n  t i n -  r~ I t -  c a n t  i t i r i  t ion  - and I a n  t h i s
rca son dc~ e lopu icn t  of .i — g e e  if  i c l a n d s  i l des gn i S  1 an  -~ d i -  i n d  p rac t  i cab i  e •

t h e  ob j e c t  H a of a i - a i d s  i d e  i t t  i g i i i i t  ion  i s  to  r - i d e  a 1 . 1  s t i g e r  and c i i -
capaci ty’ and in  u i -cr  - ft S i~rv  i - ~na c a p a b i l i t y -  w-h~ h i s  a l ea  -~ T ~~! i - qu a  t e t ’
d e l a y -  of a i r e ra i t  o j t e ’ . u t i o n s  on t li e .t i r s  H it . I n  t h e  ~~~~~~ a gi” l i t  of a new- a i 1 —

,~~ t , t h i s  ~ l - ’j  cc t 1\ e sh a i i  Id  uo l’ ma 1 1 > be at I a n i l  e - an d  - t l i en  t o r e  - la n d i  id-
r c s t r i c t  i n n - a r c  r iot  j t e i - i - : i~ ted to  a f f e c t t i l t - o p v r u t  u n g  c p i c i t  >- of d e s i g n  a i r —

( 1  i - t  s dcv i - l a n d in th  i s stud> - I t  i 5 i n ip or t a n t  t a enip hi a si  :c , hia~ a ve r  , t ii -

cer t a  i n  l a n d s  i d e  c c l i i t i o n s  can  i n d e e d  i p o ~-e - r i  r t e  - t  i- t~ S5 on ~o t a I  a i r p o r t
ca p i c i t v . These and  t l i e ~ r - t r ;  i n t s , s n h as  i ru c r - a s e d  scc i r i t v  ; n i ~c u : i t i o n S
in  pas seng t-r t c m i i  n _ u I s and  r i  i n-~ c a s t  s i I u n  i i  d i n g  e n s  r u ct  ion - w i l l  con ige t  a
w i t h airsi de restt - iu i i t s  ta r -r!r r i tv i n  t h e  ev o l u t  in  of i t i u ~ a i r p o r t  m i s t e r
p l a n s .

Luid~~~~~l u r n n t s

Once t h e  b a s i c  i n -p o r t  cont  i g u i r i t  ion  i i -  teen de ar- t irte d i~- i-ct rding t o  a i r —
port ac t  I v i t v , i t  is p o s s i b l e  t o  L i :  sI Igate th e  t i:o mawr factors comprising
c ; i n u i t a l  c a s t  s - s i te  deve  Loju t i en t  and const  i - ne t  ion c a st s  . hr  I I rst f a c ta r
s i t e  d iv e  1 0 1 ) i i r i i  t . ene u p i  ~ s s t i i i -  p i o c  i- S  S C S  a t~ S i t  C si ’ I cet  ion , l and  a cqu  1 S i  t i a n ,
and b a s i c  s i t e  pre si r i  t i o n , i hr  l i t - I  i n g  - m u  I h id  I h -  p rey  i S t a l l  o t’ dra i nage.
ih e  i n i t i a l  t a s k  i s  o i v i o u i — i l y  to  de t - t i u n - T ! i -  s i:: a a t  t h e  s i t e  i - e q r i i r i d  f o r
the d e s i g n  a i r p o r t s  u n d e r  t-o n si de r a t i o n ,  in  he c i t r i c  h a y s  of a v i n t  i on , f l a i l
a i rp o r ts  were  Inc u it  ed h e a r d i i i  own u - u s , an d s i t  a 1 i n c u s  i o n s  wi -r i - d e t e rm i ned
d i r e c t l y  by t he  oper at  ip - , c h a r ; i c t  cm si  i c  s n t  t b :  u t i  r f i e i d . he s i t e  boundar ies
i n c l u d e d  enough l a n d  t a r  t h e  t e r m i na l a rea , :‘ t i - fie l d , inhi sp ace m i -  c l e a r  :ones
and nav iga t iona l aids id ac -nt t i  t i -  n - ti nts -s . iVIu-ii in : i i i i t  ion a l amount of
land  is added to  a l l o w  for  r - ; t s a n u i h h i -  e x p us i nn , : 1  ~s ~~~

- st  i l l  a i v e c  us wha t
mi g ht  he cons ide red  t i-u- h i ~ ic  a iI -v rt  s i t e .  In  t lie cast -  of tin’ sin g le runway
a i r p o r t , t h i s  ii i t t  i s  ; u p p i - o x i m a t e l > -  3, 500 a c r e s  - l low ~- v i- i  . du e  t t he  r a p i d l y -
c h an g  i ng :1 i ri r a f t  c h a r - i c  t i - r i  st ic  s of t i e  pul s :r vi I r s ,  t h er  c o n -~t ru t  at  s
I r t  u t -u l a r l >- noi sc -  t r i p l e t  ~~. i~~ ~~~~~~ ~> co u p ! icated t i t - 

~
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p l a n n in g . Federal  l e g i s la t i o n , in the form of t h e  Al rport and Airway Develo p—
int en t  Act of l9~~) and the Liiv ii-onmenta l Pol icy  Act of l9~ 9 , e s t a b l i s h e s  require—
in tents  des i g ned to p r o t e c t  the natural  environment and local c o m m u n i t i e s  from
t i -ic negat ive efl ’t-cts of airpol- t development . These Federa l  r eq u ireme n ts ,
coup led wi t h loca l  statUtes and good p l a n n i n g  p rac t  i c e , l a v a  led to the  inc lus ion
of b u f fe r  ~O i i t ~S as p a r t  of t he  land requi rements  for a l l  new major  a i rpor t s  In

l i e  U n i t e d  S t a t  es .  An a d d i t i o n a l advan tage  of these  bu f f e r  zones is tha t t i - icy
i i  l a n  :ii rpoi- t au thor i t i e s  greater  cont ro l  over land use , a si t u a t  ion w h i c h  has

m a j o r  b e n e f i t s , for  ex a m p l e  in m a i n t a i n i n g  the  o b s t ru c t  ion c l e a r a n c e s  neces sa ry
far  a it  nay ig a t  i o n .  In  order to  use a i rpor t  prop ei’ty to t h ie  best advan tage , i t
I s  sonnet in n e s  possible to o b t a i n  revenue from these  b u f f e r  zones l)y l eas ing  out
p r t  ions  of t h e  l and  fo r  a c t iv  i t  ies w h i c h  are  compat i b l e  wi th the a irport
e n i x -  i i o n u i i e n t

A new a i r p o r t  can lin e serious impacts on air and w a t e r  quid i t ) , am b i e n t
n o i s e  l e v e l s , and ecolog ical processes. The m a s t e r  p l a n  for each new a i r p o r t
s i t e  mus t  address  these  eiivim onn iuental probl eniis by ident i f > -  i ng w h a t  the site—
s p e c i f i c  p rob lems  in - i- , p rov id ing  means  to n i i n in i  i :e or m i t i g a t e  the  adverse
i m p a c t s , and 1ireserv ii ig an > -  out s t and ing  ecolog i c a l  v a l u e s  of t h e  s i t e  or
benef  ic  i u i l i m p a c t s  i t t  t lie a i r p o r t  . To achieve t h i s  so h i t  ion , ea ch  envi  i o n —
n u e n t : i l t’a c t o u -  mus t  he  s t u d i ed in d e t a i l  on a s i t e — s p i - c i f i c  b a s i s .

I l owe ve t - , ceu’t a  i n  cone  lusion is can he made about  t i - ic  e f f e c t  of e n v i r o n m e n t a l
v a l u e s  on a i i -po i -t  s i :e  on a n o n — s i t e — s p e c i f i c  b a s i s .  A i r c r a f t  n o i s e  is usua lly
t h e  o v ei r  iii  l ug  en iv  i i - on nn ent a  1 c l - i t e r ion  fo r  s n : i ng  a n  a ii’po i t  . ihe envelope of
:ìa k- i- ’it e r e s i d e n t  in 1 no i si- im p a c t  f o r  a in rge a i l -p o r t  o f t  en cove r s  40 to 50
s q u a r e  m i l e s .  Sev e i - e no i se i m p a c t s  for  suc h an a irpo i’ t can occur  in areas of
up to 20 square  nn i l es  - ~l s t  o t h e r  e n v i r o n m e n t a l c r 1  te x - i a o n l y  a f f e c t  r e l a —

iv e l y s i n  1 1 areas. Ihi e onl y sun-c way to pr t -vr -n t  inco mp a t i b l e  land uses is
t on- t h e  iin aj or impact .ini -ui to be within t h e  at rport site. i~ece nt new a i rpor t
p h a n s  have- a t  t e m p t e d  t o  p i - o v i d e  a b u f f e r  :one b y- i nc l u d i n g  the  area of severe
no i se  impac t  s w i t h i n t h e  ~i i  r j ) o it  s i t e  boundar i  es .  Examp les of t h i s  typ e of
solu t ion n i t -  hu t 1 l u s _ i : t  . h o I -t h  -\irport which has an area of iT ,500 acres , and
D u l l e s  -\ i i’port w i t h  10 , 000 act - es .  An ex t rem e case is the new Montrea l Airport .
In an at t e m p t  to 1) 0th - i c o n t r o l  n o i s e  i m p ac t s  and land  d e v e l o p m e n t  i t  was neces—
s a r v  to U si-  90 , 000 a c r e s  for  t h e  s i t e .  Based on s t a t e - o f — t h e — a r t  n o i s e  data ,
the il-ic lusion of the severe noise impact area w i t h i n  t h e  a i r p o r t  bounda r i e s
r e q u i r e s  a m i n i m u m  t o t a l  of about 8 , 000 ac r e s  for  a s i n g l e  runway airport  and
au nt  12 ,000 acres for a dual r u n w a y  airport. These figures can  he m o d i f i e d
Oil  a S i t e - S p e c i f i c  ba s i s  by such factors as the presence of existing compatible
l a n d  uses  ( i . e .  , w a t t - n - w a - - s  , i n d u s t r i a l  area s , e t c . )  tha t are not l i k e l y  to
change and , therefore , need not he purc ivi sed

\ n o th e r  i m p o r t a n t  CU V I r o n m e n t a t  1 fac tor  is water  q u a l i t y  aiid domestic and
iid n 5trial sewage. Water and waste t r ea tment  f a c i l i t i e s  may require land in

areas t h a t  may not he within the noise impact area , For example , an on—site
solid waste disposal site should be located away from flight paths to prevent
- i t  t t V  ~~- oI ) l e m s  w i t h  b i r d s .  A i r  p o l l u t io n  i m p a c t s  are not as extensive as the
noise i m p a c t s , and w i l l  u s u a l l y be restricted to inside the area chosen on a
n o i s e  crit e ria basis. h owever , individua l sites must be analy zed to confirm
t h i s  i I S S U J I i I ) t l O f l .

The importance of a buff er zone extends beyond these specific environmental
consideration n . \ b uffer zone can act as a land bank for future compat ible
industri al land development , and produce revenues for the airport. It can
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ac t  as 1 n a t u r a l  r e sou rce  h > prov id ing  areas of open space for  r e c r ea t i on ,
1% i 14~l i  i t~i- , etc  . In  a d d i t i o n , t h e  bu f f e r  :one can m i t i gat e  the  soc lo log ical
imp ac t s  at  the  a i rpor t  by m ak i i ig  t he  phys ica l  ch ar a c t t r i s t i c s  of the a~rport
it s u n o b t r u s i v e  as p o s s i b l e .

i , l u  i i  e e r :  i i’onunut’ n t al i tup a  c t is t h e  maj  or el ehui ent  a c t  t u g  to  i uc i -cui se a i rpor t
Ia i-id r equ I re un t en 1 s , ~i ii oppo s i t e  effect i s exe r t ed  Ii > ’ t i e  ito  I ue i ic  e of r i s i rig
l and  c a s t s  in  t h i -  v i c  i n i t y -  of u nj o r  a i r p o r t s , wh i ch t -ant i s to  1 u n i t  a i rp or t
si :e. -\t t h~ s u i t e  t I ne , l i s t ]  ~f t h e se  f a c t o r s  a iso a c t  i n  c o n c e r t  to h n i ~~ l
a i r p o r t  s i t e s  i w u i c  t r am u r b a n  ci -ut er s into rural areaS , whici - i- h i o puil at i o l i s
d i spe r s ed  and h i _ -nec  no i s e  ! npa t  t s ;ure mi nimi: cd and ;lssefl: ]lapt at r ea l e-~l : i t e
hceo ies i-as  i c r  and l e s s  expehl s i t  e. But t h i s  t e n d e n c y  i s  I f :  i n  co ur t er—
ha 1 :inc ed - i> ti l t S n c on v en  i eric e au th cos t  s assoc i at  cii w i t  hi l ong  en access  r an t  i s

i ra: - hun c e n t e r  t o  in - p ort - \ l  1 a t  t hese  v a i - i a u i s  fact ors l o t — rn a con ip l  ox u\ i-h )
win i ch  can  on lv he ;ini -nvel led by exhaust l v i  r -e searc h  a rid p i t h i  I c  di scnSs i o n .

I - n - i- lot - i- , t h i s  s t u i - h y  w i l l  n ot  at t empt mar t - t h a n  a v er y  p ee l  i rn i ui a n - > :us sum ip—
t i a’ as  t o  new i i  r p o r t  s i t e  loc : i  t i on  and si :t- , i-x ct - jt  for the Sc hubs i ii w h i t  ch
favored s it i- S l oe n e n ~ n i  rp or t  ~- i;iv - il ready 1i - n ; i d e n t  i fi i d  - The per - - i i l  site
a re a s wi -it cli have be en s e le c t  c- ti are  S (100 :ic I~ i5  fo r  ui si  rig i c  runwa ~’ dt- s i pa a i r—
‘i v  t and 12 , d u o  ac ri -s f o r  a d o u t h i  e r u n w a y  J i-s ign  a i r~i o r t  -

F h ie  Site lo c .ut i o i - i  is  h v 1 n t u i e t  t e a l l~ si~l a t  a t  in; : ies fm - - tile - C h i l i , wh i c h  i n
t u r n  w o u l d  i - n t u t  i i  an  n t - i - i - a pe a i~ 10 a 1 c-s of h i p h w a >- t o  c o n u n e c  t w i t h - i t h e  e x i s t  I rig
i-and sx -st em. iota 1 c o s t s  of a i l -par t  ;icc ess con !  ii r e su i  I t  i n  , n i ~-u diu i  t h i  p hier
f i~~ire-s than u u r e - u sed  in t h i s  study , espi- c ia ll>- if r a i l  r a p i d  t r a n s  i t  i s  ~h i - v c - l — -
aped i s  an  a !  t eu -na t t t r - i c c l  r o d e .  h o w e v e r , t l i r o ip lu  p rope r  p l a n n i n g , t h e  co st s
of a i rp o t - t  a c c e s s  can  be s h a r e d  by ot ’ ut - n -  a c t  iVi t ies w h i c h  l u - n O - l i t  I r o n  i ncr e a s e d
t ra nSpoi- t ~i t i on  it - a  i l a b  i i i  t y- , t as r e d u c i n g  c i p  i t  a I C O s t  s at - I  u: y a - t 1 1  but  a h i  c
to a i rjiort develapiiuent

In  d et er m i n i n g  l :inth area  requirements toi ’ a nut -w  a i r p o r t , t h e  p o s s i b i l i t y -  of
future ex p an s  i on nun> - inti i a n t e  t u e  ;idv t s a h i  i l i t y  0! pui’ ch: ts  l u g  an  e\ ce ss  u f l i o u i i l t
of p r o p e r t > -  d u r i n g  i n i t i a l  d e v e l o p m e n t . I b i s  p r a ct  ice i s  s i l t i c n u i i r l v  n e c e s - i a ry
at  hubs  w i t  i-c p1 ail s en 11 t o n  t i i e  e x i s t  ing  a i rpo t- t -v i -n t  t i n l i v  to  he camp I at  c l v
rep i aced b~- t new a I rport . S i ice none  of t h e  10 hubs i n  ques t  i c ’n: has let u ia l i v
adopted  such a iu t e a su u e , h o w e v e r , t h i s  r e p o r t  w i l l  not attempt to  u t i a  ic
f u t u r e  ~~O l i e > - . The s i t e  , u r ca S se l i-ct ed l)C1’m i t a t e n e r o u s  am o u n t  at s l u i c e  t a r
e x p a n s i o n  of fui c  i i  i t  ic s  hu t  do not  e x t e n d  m t  t h e  i’ t - :u I n n  - f  i n d  t u r n  i nig . Of
course , a t  ce t -t : i  i n  h iubs  , p r e l  i m i n i a ry s i t e  s e l e c t  ion  n a n  :iI  et u d e  been made and
these  s i t e  a r e a s  a re  adop t ed m t  a c t  . R e f t -r t o  c h a p t e r  T tor a F i i i ’ t  icr i i i  scuss ion
of ex ist ing airport reloc ation.

Two o ther  t a c t o r s  w h i c h  i m p a c t  on s i t e  dev t - lo pn n i e n t  c o s t s  l e t -  a t m  i I ih)1 lit > - of
;t i i  i t  ics and geop h y s i c a l  obs tac les  to c ou n t  i-uct ion . A s  in  t i n e  case  of access
cos ts , u t i l i t y  cos t s  w i l l  be a g g r a v a te d  by t h e  s e l e c t  i o n  of a s i r e  i-emote from
t h e  e x i s t i n g  u rban  i n f r a s t r u c t u r e  . -\ hypo th e t  i t - u i  d i s t a n c e  ef 10 m i l e s  w a s
chosen for t r a n s m i s s i o n  of e l e c t r i c  power , f i t - I , w a t e r , sewage d i s p o s u l  , e t c .

-\irport site selection is  g r e a t l y- d ependen t  on t h t - c o n d i t i o n  cif t h e  n a t u r a l
t e r r a i n .  Not o n l y  n u u i s t  t h e  v i e  i n i t y  be f r ee  of h a n a r d s t o  a i r  n i : u v l c a t  ion , h~it
also s i t e s  which - i  c o n ta  in o b s t a c le s  to c on s t r u c t  ion , such  i s  I i i  l l s  or swamp area s .
should  he avoided . In order t o  s u b s t u i n t  i ah l y reduce l a n d  a c q u i l s i t  iO fl costs and
noise  impac t s , s e v e r a l  of t h e  hubs  hav e co n s i d e r ed p r o p o s a l s  to ?~i t i Id new air-
ports over water . While this strateg y may someday he eco nomica  l i v  feas ib lt - , i t
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is  not l i k e l y  t ha t  such propos als  w i l l  be acted upon before the year 2000. For
t h e  purposes  of t h i s  s t u d y ,  it was assumed that  a ca re fu l  s i t e  s e l ec t i on  process
would  ci inn i na t e  t h e  poss ib i l  i t >  of excess ive  site preparation costs.

\ i l V  \ I hi P OR F LW I [Al COSTS

iii -\cquisit ion  C o s t s

S i n c e  l a n d  a c q u i s i t i o n  c o s t s  account  for  t i - i c  g r e a t e s t  f l u c t u a t i o n  in new
a t  x ’ j i a r t  t ies i gn co s t s , they  w i l  1 be d iscussed in Cu r t h i e r  t l e ta i  1 . A summary is
provided in table 5 — 1 .

a . At  lant ut — The c i t y  of At lanta purchased 1(1 , 1)00 ; i c i - t-s w i t h  uu s yet
untie t crttu i ned hounda i - i  es out of 1 - 10 , 000 —u - i c  re s i t e  u - is  semi -i l ed anti owned 1w
A d e l p h i  l orp oru l t i on  i n  J u l y  ~~~~~ The c i t y ’  had 30 m o n t h s  to  i d e n t i f y the
prec i si ta i - ee l  t hey  w i si- i to  u s e .  I h u e  l and  was purch ased at  t h e  p r i c e  of

ui-~ i i -  a c r e  foI -  a t o t a l  of u u p p r o x i n u u t e l > -  > 10  n i l  l i o n .

ii . B o s t o n  — Pt -ct’ b u s  s t u d  ies  have i d e n t i f i e d  four  p o s s ib l e  s i t e s  i n —
c 1 ii~ ni p an A i r  h o m e  e~ base  wit  i c l i  c ou ld  p rohab  ly be oht  a m e d  at m i n i m a l cost
[lie ex t  c u t  of set t 1 eui u e i i t  i n  ~-ln s s a ch - iu s e t t s  is  such tha t t h e  a v a  i l ah i  I i t y  of an

n i u i d e v e - I aped t r u u c  t of ~ , 000 t o  1( 1 , 1)00 ac res  i s  h i g h l y -  ui - i l  i k e l y -  - It  is l i k e l y
t h a t  s i g n  i f i c a n t  res  i d e n t  ia  1 r e l o c a t i o n  would  be r equ i r ed  w h i c h  wou ld  have a
great I n i p i c  a n t  1 an d  a c tj u i  s i t  i t - i n - i  cost  u~ . The bo t tom ru nge of cos ts  was est I —

r i  t ed to  he 35 , 000 t o  $10 , i) 00 pt’r ac re .  The hu t  t er ~r i c e  is  used b utset i  on
t b - ic cons  idet’at i o n s  not  cii u i l t o v e  -

c . (~ m i  cago — F i v e  > cuu rs ago i numb er of pa t e -n t  i uu l s i t e s  wet - c  i d e n t i f i e d .
One s i t t  w a s  in  i- i- t-n g a edt -it - l ownsh i p ,  IV i l l  C o u n t y ,  l i i i  no i s  . Ru m 1 land in
IVI  11 t a u n t >  i s  now s i l l  i n g  u u t  S 1 , 000 PCi’ ul t r a .

i i.  i ten ver  - d e n v er  is ac t  i v c l y c o n s i d e r i n g  t h e  p o s s i h i l i t > -  of a new
a i r 1m o i -t  . No s i t t ’  has  l) een si- i ecte i l  . How-even- , tb - i c best genen-al location
see f l iS  t o I~t- c a s t  of h i e n v e r  in t h e  t i n y  l and  fa n -n t  i ng b e l t  , well away from the
i : o i i t - i t n  i n s .  No d e - v e l  opnie nt  h ) t e s s u t ’ e-s itt- c ex pec t e d  i -an t  of l)enver due to the
in i t o s p  i t  a l i t > -  of t h i e  i r o n  . ~lax iinum lan t i  co s t s  wou ld he in t h e  range of $500

ci- ac r e .

e. ~l i n n e a p o 1 i s  - \ s i t e  search  area n o r t h  of the  Twin C i t i e s  has been
i d c n t  i f i  ed. Land c os t s  i i i  t h i s  a t~e;t are expected to  be $3 , 000 per acre.

f .  New Yot - k - S t u d i e s  have hi g h l i g h t e d  the v i r t u a l  i m p r a c t i c a l i t y  of
- i m e w  a i r p o r t  in t lie New York iuetro pol itan area , p r i m a r i ly  due to env i ronmenta l
cons i d e r u i t i o n s .  I i i  i s  eel t i - f  m u s t  l)e provided by increased use of out ly ing air-
p o r t s . Of t h e s e , S t e - w ar t  A i r p o r t  is considered to have t h e  p o t e n t i a l  for
p i - a c i d i n g  it least a portion of this relief by virtue of its existing land
availability- and location with respect to projected regioia l growth.

g. P h i l a d e l p h i a  - Philadelphia has no potenti al sites identified .
Proper ty t’alui -s typ i ca l  of outer Bucks and Chester Counties , wh ich  are about
30 m i l e s  from the  CIII ) , are $10 ,000 per acre.

h .  S t .  Lou i s  - A new l5 , 6SO~ acre s i t e  had been selected in ~1onroe
C o u n t y ,  I l l i n o i s .  l a n d  is expected to cost in the  range of $900 to $1 ,500
per acre , w i t h - i  the  latter value being used here.
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I . San Fi- tnic  i sCo  — Man n Coun t s -  h~ts a~)pI ied  to the  U . S. (‘,en ieral
Services  A d n u i n i n t r a t  ion  to a cqu i r e  h h i u i t i l t a n n  -\ ir  Force- Bu ts e and i n t en ds  to
r e s t r i c t  it to conmnute-r traffic for un t le;~st S years. Typical prices for
land on the  suburban f r i n g e  of t he  urban t i - ca  a r e  est imaa te d  at  $3 , 000 to
>~5 , 000 per a c m - c , w i t im t I m e  l a t t  i-V v a l u e  be ing  u sed her t -

j .  Se a t t l e - — Seattle p r e s e n t l y  h~ms no aC t iVe pl u m n i s ton - a new air
ca r r  i e-r a i r p o r t  - f o n t  i c - t i  st  k i n ,  f o u n u t  v wut s n d e n t  ii ted ~i 5 a good hypothc t  i c a l
s i t e  for  ti n a i r p o r t .  I y p ic ; i l  land costs c-itt lie c~ t i rnit ed u t t  S5 , 000 per a c n e .

C o n s t n -u c t  t o n i  C a s t s

Once ’ a s i t  e- has  be-en ace ]u i t - ed  ant i b a s i c  s i t e  p r e - p i  r u t  t i on  ( e x c a v a t i o n , f i l l ,
gr u td  i mp )  has  been a c c o n i m p i  i shed , ic t i L i  1 c o n i s t n  n e t  i a n  can  beg i n .  The- cos t s  of
a i r f i e l d  deve  lopu ne - n i t  nn ~c- dee iv ~d f i o r n  t h e~ i i r f i e l d  C c t n e t  i p t i r u i t  I oi-i and assoc ia ted
nay i g it  i aria 1 a icis and  a r c  p i V e i l  i n  tu t  h i  e ~~

— 2 . R n i n w u i y  and a x i  wi> -  l e n g t h s  were
d i s c u s  ned i n  t p r ec  c d i  ng pa n i p  n -~ p h t  , i~ h l i  Ii’ W i  it  is  nice ~ict c m i  nt ’d b y FAA r e gu—
Lit  i ons .  the d innne n s  i a n t s  of t i -n - nu n  i nu t  I a p r o n s  ir e  o n e  f l e x i b l e , bei ng a product —

of a ir er a  f t  mm mi :  J i l t ]  passeng i-i - in~I cargo proct-ss hip c o n c e p t s  p i c a l  u tp r on
area can be app raximu tti-d us ing a I incui r p a t e  sy- st e - tun w i t h  20 t o  25 p a t e s  and
13 to 20 rem ote pitt - k i n g  p o s i t  i o n s  uicconnnn no du i t  l ug .  fr o up  11 a i r c r a f t  (D C — 10 ,
L— 1011) , doubling t n o s e  f n  gun - c -s for  a d o u b l e  r u n w u n — -  ai r f i  el P A s  a b cr a f t  m i x
v a r i e s  , t -~ number af ~at es i~ i l l  t e n - i d  to  i in c n e - i n c  w h i l e  g a t e  d i m e n s  i on s  deci-ea se.
f u i v i g u i t i u u i n l  a i d s  a in - field lighting , 1 LS , and  1 i r  t r i f f  ic cont  r o l  e l e c t r o n i c
equi pnnlent ) t i r e  b ased  on r e q u i r e m e n t s  t’or Put t i-for> II fi i p h t  op er u i t i o ns .

There  a r e  s ev e r a l  f o r m u l a s  t v a i  L i b t l e  f a n -  e s r i m a t  nip  g ross  t e r m i n a l b u i l d i n g
area , u t i t h o u g h i n  p r i c t i c e - , — i de ’ ~- i r ia ti ans e x i S t  dt -j - i en d i ng a m l o c a l  c o n d i t i o n s .
The numos t imp ‘a n t  an t  ci- i t  er ion i s t I n e  n n n m u u e -r  of - t y -p i c u t  I i e a h — h o u i n -  ~~~ ssengers ’’
w iu c h  i s n n o u - -  i i  b y  - i  r u n i c t u i n  o f  u t i r e n - n i f t  m i i i x ,  ii ~h u t  s c h e d u l i n g , and the number
ot ~ a n n u a l  e m i l - i l r m n t ; u u e - n : t  s.  °t hi- i’ c on s i d c r n t t  i o n s  i r e - t h e  r a t i o  l ’ e t t s e e f l  d onncs t  ic
and m t  e rna  t ionnu  1 t r.n n t ’ic , t lie t yl t- of pu t s~ t -nge r — t o — a  i rc ru i  ft connect ion  ( b utc h i ng
I— rid ge- , p usne n ig er r i n — f e r  v e h i c l e - , ci c. ) , t lii - it ua ti nit of con tne i - c i a l  space , and
i n n a n u g e u n c u t  ‘~~~ pal i c >  -i i th r e g u trl t o  f u t i i i - e  e .w ; ’ i u u i o n . h h i l e  t h i s  s t u d s -  p r o v i d e s
an m d  i c a t  i o n u  a f  t i t t  n tun nher  a t  . i n n u a l  enp l i n n e n c - n t s  u t t  e t c h  new a i r p o r t  t h r o u g h
t h e  >-e.i n - 20 0t ) , t h e  : : n . i  i n > - v i i -  i~ t i ’  l i -s r e n t  t i oned a I — a v e  n n ut ke ar t  a c c u r a t e  pred ic t  ion
of i ntl cv ud u nt  1 l int ’  t - i n u i  I i n - c- i s  I rip i- ic t i ci 1 , l u s t  cu - id  , an o v e ra l l  a v e r a g e  of
annua l e -n1 p 1 i n i e - u c -n t s , used w i t h  t i le -  f ’ r n n i l u i s  gnv e ni i n  c h n t p t e r  2 and ad j u s ted
for  ac t  n i t  1 c o n i - t  rue  t ion  ~- \ p c z - it -nc i - , p m v  ide t in  an t  j uan t e  of d e s i g n  Vt - n - nu n  i na 1 area
V e s t  gn ca rgo  t i-rnn i n a  i a re -ut s we -re-  i n - n - i ve~1 ~i t in  .m n int l t a r  manner

\ e cc s~ c - - t n  i t  nu -1 a i r p o r t s  are ~i I n i n i c t  t o n  at  s u i c i t  t I L  t a n s  a s  n o d a l  choice ,
t h e  p u u s - - t -n g l - r — v  i s i t a r  n i t  t o , n i n i n u i h e - m of e - z u J p l e \ c e - -~ , and passenger  vo lu m e . :lodal
c h o i c  t- de t e r  the t he’ percent agt~ of p u  s- ten em n i t  i i i :  i rig t i m e  u t v a  m l ah i c  t r a n s p o r —
t u t  tori modest —tnt; , I i m n o u n i n e , p r i ; i t e - i n t o , t a x i , rentut i eut i- , rapid transit ,
lie ! co1n t er , t t  c . l i i ’ ‘n tv~i I i -  a u t o  c a n n  t m imues to ha the l~

’ inn na ry ’  transportation
made For a i m - l i n e  ~t n  n~~en g er  s in t h e  ( In i t  ed S t i  t e n .  Tb is fact iu dicat en a four—
lane icc e — - -- ii t i i h~s a >  t o t I n e  a i rI-iort ~ it h an add i t  I ona 1 four I tines pt-ov ided at
t e -r ~ n n ,t l i- u i - i ’ s  n - n -  ori g ina t i ng  pu u ’- s e n n g e - m - s .  l’ u u i ’ k i n g  sp~i ce- r equ i remen t s  for
p a s n e -n ~~t - r - , v i S i t O i s , and emp loy ee - s a u - c -  d e t e r n n m i n e d  a c c o n - a i n g  to the ’ f o rmu la s
g i v e n  iii c m g i  or 2 .  \ n r g o r t  se rv i c c - n - oui ~I - t eonnmp r i we t he  f i n a l component t t f
a i r p o r t  a c c e s - t  cO~~t s .

-‘ brea kdown of - ì  i n - p o r t  u t i l i t y  elem ents is given in table ~— 2 for both-i design
airport - . The primary ca p ital cost s of utilit y - installation arc those associ—

ted  w i t h  I o n g — e i i - - i ; n m n c e - transmission , as d i s cu s s e d  t i n — c e .
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_ \s is usual in construction estimates , a contingency fuictor of 10 percent
is applied to the basic cons t ruc t i on  cost total. To tIlls figure is applied a
15 percent factor , which represents the costs of planning , design , engineering ,
and con tract administration . Table 5-2 also g ives the Federa l participation in
each kind of cost in t he absen c e of t he pr esen t l imi t at io n of $10 million
a n n u a l l y  to any one a i r p o r t .

To ta l  Cos t s  by h u b

Table 5-3 uses regiona l cost indices to apply the design airport costs of
table 3-2  to each hub . Also given in table 5-3 are t h e  l and  costs  and Federal
p a r t i c i p a t i o n  in land  costs  at a r a t e  of 75 p e r c e n t .  Tota l costs  range f rom

~2 . b  b i l l i o n in sc en ta m~io 1 to ~a 1 2  b i l l i o n  in scenar io  4 .  Federa l  par tic i -
pa t ion  ranges  fi- om sl .2 billion in scenario 1 to SO. 1 b i l l i o n  in scenario 4.

SECTION 2 . t O ~- I E \ I ~ ( SON OF CAPITA L COSTS h u h  DEL-\Y REDUCTION BENEFITS

Table 3 — 4  devel ops a compat-ison of cap i tal costs with delay red uction
bene f i t s .  Since the  a i r p o r t  sy s t e m  in a hub is as sun -n ed to he des igned  for  an
average delay of 4 ni i n u t  es i f  t h e r e  is a p e r s i s t  ent c u i p a c  i ty  d e f i c i e n c y ,  au - id
since no more traffic is assum ed to be d i v e r t e L l  t i n - n i  t h a t t r a f f i c  necessary  to
bring the existing airport down to an ~iv crui ge dc-la )’ of -1 m i n u t e s , the av er age
de lay  at t he  new a i r p o r t  w i l l  I) e 4 m n t i n u t e s  or l e s s .  It  is  assumed t h a t  t h e
average delay m~ i l l  he -1 minutes i t  ti-ne new a i r p o r t  u t n n l c o n s e q u e n t l y  t h r o u g h o u t
the  h u h .

I t  is a l so  -i ssu inied t h a t  t h e  r educt  ion  in d e l ay  w i l l  he c o n n s t a n t  th roughout
ti -i c l i f e  of t he  nem ~ a i rpo t - t  - The r e d u c t i o n  in  ut~ er u tge  e l e l t i \ t-. i l l  be the  d i  f —
f e r e n c e  b e tween  4 m i n u t e s  and t h e  est  i m u t t e -d ave rage  d e l a y  for  the  year of
capacity defi ciemn cy. If the 1 l f e  of t he  new a i r p o r t  i s  25 ve~ t r s  , the v a l u e  of
the delay reduction ma r the emnt ire airport l i f e  a t  ut pa m t  2 . 5  ve ai - s before
the ear of capacity de ficiency is ‘.5 times t 5 e  u uumn ua l delay -cduction , using
t he  d i s c o u n t  r a t e  of 10 p e r c e n t  - T i-nc 1n o i n ~ 2 . 5  vc -~ m r s  before the y~-u i r  of c a p a c i t y
d e f i e  iency and hence  of a i rpo r t  opening i s  u i s s u n u n e - d  t o  he t h e  mid p o i n t  of
c o n s t r u c t  ion .

The r e d u c t i o n  in - i  t o t a l  a i r c ra f t  d e l a y  is~~~he i- c-duct ion in av e r a g e  d e l a y
m u l t i p l i e d  b y t he  nunm b er of u t i r c r a f t  o p e r a t i on s , u tnd  i s  v a l u e d  at ~700 per hour .
The r educ t ion  in t o t a l  passenger  de lay  is t h e  r e d i i e -t  i o i  i n  ut v erage  de lay  m u l t i -
p l i e d  by the number  of passengers  ( i n c l u d i ng t h r o u g h p a s s e n g e r s ) ,  and is v a l u e d
a t  ~ 12.5 O per hour . I t  is t h e n  p o s s i b l e  to compare t h e  t o t u t i v u t l u e  of de l ay
r e d u c t i o n  w i t h  t he  t o t a l  cap i t a l  cost  of a new a ir p or t

Tab le  5- g ives  a br e a k - e v e n  a v e r a g e  d e lay ,  w h i c h  is t h e  average d e l a y  at t he
cx i s t i r i g  al rj )ort  (s) w i t h o u t  a nei  a i rp o r t  t h a t  equa tes  t J i e ~ d e l a y  r educ t ion  b ene—
fit to c a p i t a l  c o s t s .  The last colum n of ti-ic t a b l e  g ives the ratio of ti-ic d e l a y
reduc t ion benefit to ti-ic construction costs , whi c h i s  i l g e - b r a i c a l l y  equivalent
to the difference between t h e  estimated delay and 4 m i n u t e s  d i e - i d e d  by the d i f -
fe rence  between t i m e  b r e a k - e v e n  delay and 4 m i n u t e s .

The break-even delay was g r e a t e r  t i - i a n - i  t i ne e s t i nn at ed  de la y i n f our ca ses , th ree
of which were scen a rio I in B os ton  in 1985 , scenar io  2 in  San Francisco in 1985 ,
and scen ario 2 in Boston in 1993 . In these tkree cases the analysis was repeated
for 5 years later , with the result that t h e break-even dela y became less tha n the
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c~st ima ted delay . In the  case of scenario 3 in Boston in 2000 , i t  ~cas not  pos-
sib le to shift the an~o1y sis 5 years later , with the result tha t this case was
dropped from the totals and excluded from further analysis.

SEC TION 3~ A IRPO R I F rN .- \ N c I . \n - ;

U nd e r t ak ing  CO I ) St  l ’u C t i O f l  of a in - ia j  or nels a i rpor t  or subs tan t  ial  ly en l a rg ing
an existing airport i t ~ 

- a ca p i t a 1 — i n t L C ~Is ive  ef f o r t  r eq u i r ing  a r e l a t i v e l y  long
1 C ) 1  t ime . \ot o n l y  n - lu s t  t he  j n r o j ec t  l)C adequa te l y I) 1aT )n eL ~ , lilt adequa te  fun d s
t I )  t i n a n c e  t h e  i~’~ i t’C t  tF 1 C  mandatory .

The n-i iia I ~~ i s j f l  sect  ion I r i d  i ca t  F--s that I F t h e  p ercentage  of Federa l  pa r t  i —
C i p l t  i o n  i n  i 1-~~o r t  p r o j  -ct  s no w leg i s l a t e d  c o n t i n u e s  i n t o  t h e  period when
m a j o r  nei~ a ii - 1- -4 -r t S a r e  i-onstruc t eLl , i~ t- 11 Ov er  h a l f  ~F t h e  cost  burden  w i l l  be
p in - i C C -U ‘ipon I o cn - i  I soon so rs and  st~i t  F - S  -

Pr iva  t C 4 . C - t l l )  i t ~~i 1 has  b een t h e  iI ’ n - . i  ry  1 end er  for  c i v  i i  a h-port dc-velopment
in  t h e  past , a c c o u n t  ing for ajl~ roximat ci - 13 p e r c e n t  of fund s raised from all
t~on - i r c e s  for  Lu-ge a i l -p o r t s .  For t h e  F - l os t  p a r t  , t l iese fund s a r c  r a i s e d  t h r o ug h
the  sa le  of -~ccn - c n- -~ I oh 1 i g n - i t  ion and r ev cnn - i c  bond s -

n c n c r : i 1  01) 1 ip ~1 t  l o i n -  bond s c t r r v  t h e  f u l l  f a i t h  and c r e d i t  1 t h e  i s s u e r .

Revenues  to scrv icc a c~t-n - n~ - r C l  1 1) 1) 1 i gat  i on bond i s  ~n - 1e come f rom ~i 11 t h e  t axes
and in c o m e  of t n - n - -  i~~’c.i 1 ~~~~~ ~- rn I - i - C i t  - i b i s  r e s u l t s  i n  lower  i nt e r e s t  r a t e s
t t a x — c x e l f l p t - t o  in - iv e st -r s ) .

4 ;F -’ fl ( -’i~. i l  oH i i ~~i t  I l N i  hon - i4k  become J ) a r t  01 t l i ( - ’  o u t s t a n d  L I i n -~ deb t o the local
co nun u n i t y ,  and t h i s  n - i s  sev~ -r n - i  I r i m  i i c - I t  I O h S  - i rst , t hc- r~- i s u sua l i v  a
~t at  u t  0 r \  U c- n t  I m i t  w in -  i c l i  t he I oca 1 n-~~n- ~- r n T i c n t  canno t n-~\C ~-~-d -\ common 1 in n - i t a —
t ion  i s  t h a t  debt  C n - I n : n - i ) t  exceed  .i -~ i ve in  p e r c e n t a g e , say , 5 , or it ) percent , of
the valin - .i t li ’ i n -  o t  t a x a b l e  p r o p e r t y  o n  t h e  C f l i f l f l i u n i t v .

I F st it u ory I i nn - n i s h a v e  been r eached , or governments des ire to reserve any
r e m a i n i n g  n - n - n - n - i  i -

~~ i n  b r  ot ico - I oca 1 p u b l i c  works , gene -i -a l  oh I igat n o n  bond f i t - i a n —
cing of a i r f i ’r t  p r o r  cc t s is prec l uded - If t h e  debt  cc ii lug  i s  raised to accom-
modate add i t  i ona 1 ii  i r p o r t  bond issue s, t lie co-edit rat ing  of t h e  government  may
he a f f e c t ~- I  , r e s t i  i t  i n ip  i n  h i g h e r  j u t  crest  c o s t  s - Because f i s c a l  pr essur es on
loca l gov F- - r nn - in - F --n t  5 t o r  a l l  t ypes  of act  iv  i t i e s  have been m c i - e a s i n g , debt c c i i —
i n gs an d p r i o r i  t i c s  o F o t h e r  poll ) 1 ic  w o r k  proj ects probably coni st itute the most
si g n i  f i c an t  p rob lem for - g e n e r a l  o b l i g a t i o n bond f i n a n c i n g . However , t here  are
a l so  sF --v era l  for m s of p s y c i m o l o g  ~~ 1 l i m i t a t i o ns suc h ~is R i v en - s e  ta xpayer re-
act io n to  mo - i -c p u b l i c  d eb t .  When genera l o b l i g a t i o n bonds  b e c a m e  l e s s  p opu l a r ,
t he concept F t  r eVenue  bonds was deve loped .

Revenue bond s for - a i rport  deve lopment  do not cons t  i t u t e  a debt  of the  local
government .  They are sold in t he  p r i v a t e  c a p i t a l  ma t -k et  Ofl the  p remise  t h a t
revenues from the  airport will be sufficient to  cover i n t e r e s t  and cap i ta l
re p ayment  of the  bond over the pe r iod  of t h e  loan.  Because they do not r equ i re
p ledge  of t h e  I . i i t h  and c r e d i t  of t h e  s t a t e  on - m u n i c i p a l  it)’ , revenue bonds do
not n o r m a l l y  impinge  on loca l s t a t u t o r y  debt  li m i t a t  i o n s .  G1-ll e r a l i y ,  the on ly
l i m i t a t i o n s  ar e  economic ones , t h a t  i s , how large a debt  revenues w i l l  support .
Large-scale  f i n a n c i n g  th roug h revenue bonds may a l so  have problem s in the
fu tu re .  A past  record of proven earning s and good management  is the  best b a s i s
for s e l l i n g  revenue bonds. T h i s  l i m i t a t i o n  is either in the  form of uninarket-
ability or high interest rates , or both. Another limiting factor can be the

5-12

- - - - .?C-C C-itr. ’ —



a b i l i t y  of t h e  airlines to gua l-an t ee  revenues fox- revenue bonds. While this
has  been n-i cOmimi on jn~~ct ice  in t he past , the current  f i n a n c i a l  po sture of the
a i r l i n e s  c a s t s  sonic doubt  on t he i r  future ability to continue the practice.

One possib i1it~ i n  t h is regard is for the Federal Government  to guarantee
n-evenue bonds.  I b i s  wou ld  reduce the  1 iahi  1it ~ of t h e  a i r l i n e s  and reduce
in t co -e s t  r a t e s  somewhat .  On the  other hand , the Federa l i-ole would  become
more p n - onou n iced , and probably  on ly  specif ic  i tems of devel opment  would he
c l i  g i b I~- fo r - Fund ing  w i t  h f e d e r a l ly  guaranteed b onds.

Any discuss ion  of this source of capital immediately raises the issue of
t h e  c a p a b i l i t y  of s t a t e  and local  government to ra ise  fund s for airport
d~-v -1o p nmn e nt  . ~\i - a i 1a h l e  i n f o r m a t i o n  i n d i c a t e s  tha t a i r  c a r r i e r  a i r p o r t s  are
g c n - n - e r i l  l y un a b l e to genera te  s u f f i c i e n t  ope ra t i ng  revenues to  neet open -at ing
ex~’L - n - n - s e s  n-nd suppoo-t n -n -modera te  cap i t a l  impr ovements un less  annua l  enp l anement s
L- x c L -cd [5 , 000. The cost of major  a i rpo r t  d e v e l o p m e n t  c a n n o t  usua l lv  L~ met

r e v e n u e s  n - I t  a i rp o r t s  w i t  ii l e s s  t h a n  2 m i l l i o n  annua l e f l l ) la lm e n f le f l t  5 .

S i g n i i l i c n - r n i t  ann iounts of funds mi g ht not be a v a i l a b l e  from revenues from
e x i St in-~ airp orts to fund new la rge  a i r p o r t s .  One except oon to t h i s  could be
t i- ic e s t a b l i s h m e n t  of a head t a x  or ad va l o re nn  t a x  at an  ex i s t  ing a i rp o r t ( s )  to
hel p fund  a n ew a i r p o r t .  Fv en n - i t  n - 1 very busy n - i l  rport with 10 million annua l
enp lanenm ients , - i  Si t n - r .x  would  require  10 years to genera te  $100 m i l l i o n .

One unexp l ored area is the  a b i l i t y  and w i l l i n g n e s s  of s t a t e s  to a s s i s t  in
~- -t . ib l  i s h i n g  In - ClI a i l -port  S. At the presen t  t i m e , s t a te  bud g e t s  for  n -i i rport
Je -vc l o pn n me mn t vary fu - orn no th ing  at  a l l  to several m i l l  ion dol i n - i  r~ - un u a l  iy  - it
appears  tha t  one way  s t a t e s  could he lp  is th rough  t h e  i-~~ i S t  in g  r evenue  s h a r i n g
program a u t h o r i :e d  1w the  s tat e  and Local F i s c a l  A s s i s t a n c e  A c t  of l~Y2
(P.L.i~3-5l2) . This \ct is funded through a specially created trust fund , which
i s  i n - i t h o r i : e d  to  he allocated among the states for “p riority expenditures. ”
On e of t h e  1) r i o r i t >  e x p e n d i t u r e s  l i s t e d  in the Ac t is pub l i c  transportation ,
p i - e sumab l y i n c l u d i n g  a i r p o r t s .

Several  op t ions  for Federa l a s s i s t ance  are  poss ib le .  Som e o f t he se are :

1-edera l u r a n t — i n — A i d  Prog _ranm

if up to $2 billion were required for new aix -ports in the next 20 years and
the Federal Government provided 75 percent of that cost through a separate
program for l a r g e  a i r p o r t s , the  requi red  average Federal  level of funding
would l)e $75 m i l l i o n  per year.

Federal Loans

Federa l funds , either from the general fund or the trust fund , could be
used to grant loans to airport operators to construct major new airports.
These loans  would be similar to and replace genera l obligation or revenue
bonds.  This method may be a t t r a c t i v e  if private investors cannot be
convinced that revenues from new airports will become available within a
reason able t ine . Federal loans could possibly be paid off either from
airp o i- t revenues or by applying future grants against them .
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I - I L - rn - I l  Gr a nt  s foo l ) ch t  Sex ~ ’j ce

L i e g e  am ounts  of p r i vat e  cn - op i tal  could  be made av a i l a b l e  if the  Federal
L ; o \ - e l - rn l mn - e n t  w ere  to n - n - n - ake  g i -an t s  t o  i n - n - iy  t he  debt serv ic i -  on the  l o a ns .  I h e
at t n a c t  i v e n e s s  of t h i s  proposal  is that it p e r m i t s  a large  amount  of cons t rn - l c —
t ion  n o r  a r e l a t i v e  lv  sma l l  e x p en d i t u n - e  . On t i m e  othc- x - hand , t h i s  t c - c h n L 1 m i e
coin - in- li its t h e  l-c-Lle ra l oven -mm -ic- nt to a long term o b l i g a t i o n .

l o i n  i;udrmn t C C S

l i - f l  c - r i  1 i ’ l l  i p n - o t  iou i  anid/o r i-i-venue bonds co ul U hi- made n m o e in - iar k eta  1) 1 e hv
t i n e  I c -dc i -n - i l Govci-nnnent p u n - I  r n - n t  cc ing payment  - A prec edent  for  t h i s  opt j o t - i
e x n - s n -  s in t h e  a i r c r a f t  ion - o n  g u a r a n t e e  pr ogo - an - n -n - .  Unle n -i s a i rp o r t  operato -i - s
cl ei n - i ti lt ed on bond pa’-’n-tent ohl p i t  ions , t b ’ s  opt i on - i  n - cou ld  not  -i eqF - i i i . e  any

m ci -ease  i n  - e d e r a l  t i x e s .

S F c l 1 u \  -1 - OPLL -\ i~INh S U R P L U S I S  A~ 1) Bu N t ) ( : VI ~~- \G[

‘Iabl e 5—5 inc l ij i les est inn -mat ~-s ot~ tine sum of t h e  ope rn -it ing surp luses  a : t he
pr e s e n t  i r p o n - - t  ( s)  st  mi cl i ed p l u s  n - i n en - -. a i rp o r t  in n - i g i ven  hub . These c-st i n n a r e s
ar c - ha sed upon a len - F - t squares regression developed for  n - ni  I V !  B m a s t e r  p l n - m t :

S = I - 505 1. — p1 1 , 5st~

wh e r e  ‘
~ d e n o t e s  CF pe r ~i t i fig su rp  i n - i s in ltr’ 1 d o l l a r s  and i denot  i~ -n- enp l aned  p n - n - —

s c -n - n - pc- cs. ih  is c c j n - n - o  i o n - n fits Sh p e r c e n t  o t  t h e  lariat i on  i n  data for 92 a in
c n - l l - n - i e r  am - - p orts. (1 :- c-ratin g s n - n - r plus c-s were put i n t o  i 9 7 1  dol  l a s  usin g tii e
l i m p  I i c  t 1 ir  i ce  clef  I i ’ c r  0 t~ stn - i t e and local gove l-nn -nent p urchn -n - sc -s of good s and
sc- r i  i c e s .  . \ c c o r d i n g  to  t h e  B u r em n - i of in-conon iic - \ n n - m 1ys i s , t i - i c  i t r I arid 19Th
d e f l a t o i - s  n - o r e  noic h ) ~~ a nd 1 3 - . T , respect  iv c- l y ,  i ch i c l i  can  be used to pit t t h e
e q n - l n - m t  j o in  into I 9Th do! i n - r i - s

S = 2 . 2 h )  I.  — 13- 1 - 22%

\ccord 1 m g  to t h i s  e n - I F - l o t  i o n , opc - r n - l t  ing s u rp l u s  is  :ero w i n - e n  e n p l a n e d  pj n- s se n -n gers
are op 1 rox i n - n - m t e l v  H , 000. T h i s  equn -it ion i n n - p  l i e s  t h a t  op ern - I t  ing s u r p l u s  per
en p i n - i n e d  pa s s e mn - gc- r in c  I- c~n - i  sc -s i s  t bc n umber  of enp ianed  p a ssc -n gc -n s  in - ic - i - ease .

An oper at  ing Sn - ir p l n - is in n t a l) l e 5 —5 i s  the  est imat c~ for t i i e  year g i v e n .  -\ 1 so
shown in  t he  t a b l e  is  the  local  share  of ti -me new a i r p o r t  cap i t a l  co s t s .  These
c o s t s  are c e n t e r e d  2 5  years before t he  opening of t h e  new a i rpo r t . A bond is
p o s i t e d  t h a t  covers  t i n e  c a p i t a l  C o s t s  and grows  at a g iven rate of i n t e r e s t  fo r
2 yen-Irs. The bond tin - en - i is repa iii in equal  annua l payments  for  a period equa l
to  a g ive n eco nom ic l i f e of the  new airport. The bond paym ents for the case of
iO ~n - e r c e n t  t i n t er e s t  and in a i r p o r t  economic l i f e  of 25 years are given in table
5-5. If the operating surpluses devoted to the retirement of these bond s are
assumed to r e m a i n  c o n s t a n t  for the  economic l i f e  of the  new a i rpor t , t h e  cover-
ages of t u e  bond p ay nm e n t s  ( t h e  r a t i o  of the  o p e r a t i n g  surpluses to t l ie  bond
~~~~~~~~~ s) are n- os g ive n  in the  t a b l e .  Increases  in t i ne  opera t ing  su rp luses  at
bo th  t h e  old and new airports can then he devoted to capital replacement at the
o ld  airport(s).

1 hloward , N eedles , Tanunen f1 Bergendoff , Burlington Internationa l Airpor t
l a s t e r  P l a n :  Tec hnical Report (Burlingto n -n : City of Burlin gton , A pril 1975) .
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Table 5-5 e s t i m a t e s  tha t  for  a l l  hubs in a given scenario , the  coverage is
well above the 125 percent requirement for a successful  revenue bond . ‘t h e  only
exceptions to this ~ore San Francisco , Seattle , and Philadelphia In scenario 1.
l a i m l e  5— ~ g ives  the co m - en - - a ges  for all hubs combined in scenarios I through 4.
t h e  range  ~~ In t e re s t  r a tes  is from 2 to 20 percent  and t i n e  r ange  of airport
econonn ic  U i e s  is 10 years t o  - 10 years. Ih e  p a t t e r n  i n d i c a t e s  t h a t , i n
scena i- io 1 , cover -age  i s  g r e a t i - r t i n - n - r n  125 P e t c - e I - i t  for  a ny  i n t e r e s t  n - a t e  l e s s
th a i -u 12 1)c-rce n t .  lii scc-n a r l o s  2 and 3, evei- v coverage calculated is greater
than 125 per-cent . I n  scenar io  4 , where t i re  o n l y  n ucic ~u i i -p o r t  is  in San Francisco ,
the  covern -u ge  is crc -n - it er t h a n  125 p e r c e n t  for  i n t o - n - c - s t  i - a te s  l e s s  than 8 per -cen t

Win i ic  t i l e  Federa l  sha re  ( t n - r i )  Ic  5 — 3 )  i s  never nm or o- t in - an t u e  a m o u n t  in  t i - me
trust fund that is est imated t o  he i l - i  c -xcess  of t i - me r e q u i r e m e n t s  of exi  s t i n g
programs , i t  i s  of i t  c r c s t  to  e x a m i n e  t h e  en - u s e  wh en - th e r e  i s  a $10 m i l l i o n
I i n n i t a t  ion on ann un - 1 1 F e d e r a l  n - u Id t o  1 UV one a i rp o r t  - I f  i t  i s  assumed t h a t
ai rpor t  c o n s t r u c t i o n  t a k e s  p la ce  ave r  5 > - e ; tm - s  n - mi - m ci t i n - , m t  t i - m e  Federn -u l s h a r e  is t i n e
nn - m a xinnu n m of ~ l0  in - m u l l i o m n -  evel- y y~ -n - u r , t a i i i  en - c 5 — 7  and 5—S presen it  t h e  c o r r e s p o n d i n g
est  m a t e s  f c r  t in -  i s  e n - u s e .  the coverage s  i i i  t a b l e  5—7 ( 2 %  yea r s  and 10 p e r c e n t )
arc s t i l l  g i n - I ra l i v  ~~r en - u t er t h a n  125 pe r - cen t  , but  F - i  t i n  mn - more  e x c e p t  lo ins , e spe —
c ia 1 l y sc- c n n - m r  io 4 , ‘.~he re  t i n e  ui - i  ly  new n-i i rpoi-t  i s  inn S n - i n n -  F r i  n - n - c  i sco - Tn - r b l  c- 5 — 8
i n -id i c . i t e s  t h a t  t i e  cuv c-r a ge  fo m n - r i  i hub s  c o n n - m b i n i e d  i n n  s c e n a r i o  1 n - c o n - m I d  be less
t h a n  125 pe n - c - em i t t o r  \ c ~m s h o r t  n - u i l - p O n t  l i v e s , excep t  t on - c-qua l i v  I o n - c  i n - n - t c - n - -c’s t
ra t  es .  Ot h i e r w  i sc , t i m e  r e s in  1 t s a re  p e n n - c-i - a 11 Y t i n - c  same.

i f  t in e rc -  were  rio I: edera I pa m t  ic  ipat  ion , t h e  c o r r e s p o n d  ing  c -s t inmates  arc
g i c em i in  t n - u i ’ i  es 5 — 9  n - m n m d  5— 11) . The c over n -rgo- s i n - n  t a b l e  5 — 9  (25  vc- jr s  and 10
p e r c e n t )  d t ~c- St 111 of t e n  grea t er t h a n  125 t n - c - c eo - n i t  , hu t  t h e  e x c e p t i o n s  are even
more nun-n-mer ous and n - n - j o  n - - c- ser i c < t i : ~ - i a I n -  I e 5 — I l l  n- m i d  I c : u  t o-s t i n - n - i t t l ie  coverage  for  a l l
hubs Coflht ) I I n - c d  i l l  SC c o n - i  r los  1 In -l s o n - n -  I U he les s  ti n - n - in - n 1 25 pcI-c en t un n le ss mi t crest
r a t e s  were  i- c - l a t i v e l v  l n -~ .

I f t i n c - n c  w c n -  e no i i n - n i t  - n - t j o i n  on I _ c l c r i  1 pa i-t ic ipa t ion n - u t  t h e  r a t e s  g iven in
t a b l e  5 — 2 , r e v e n u e  bond f i n a mn c m n g  i s o n - i l d  be f e a s i b l e  n - s i t h  .1 ( n - -n - s  exc c -p t  i ons .  If
t h e r e  were  n -u S I t )  m i i i  i on  I i m i m i t a t  ion  on a n n u a l  Fede ra l  g i r t  i c i p a t i o n , t ine  excep-
tions w o u l d  < c - in -- more n uin -mer - ous - In  some i n s t a n c e s , g u a r n - u n n - t c’c’s of t ine in ond s  -,ou ld
su f f  ic - c -  - But in In -l ore i n - n - s t  n - m n - n - c - e s, n - s i n - i t  w o u l d  be requi red n-could he mo-i-c f i n a n c i n g
(as opposed to mn - ie re  Iv gun - u i - n - un - - i t  C c i  n - m g or l e n d i n g )  fro n mi  t i n - c  s t  i t  e n - m n - i d ! -  l~~ t i n - c  loca l
govem - n inents  - I f  t bc-r e  n -cere mn - ca Federa l pa r t  i c - i  pat ion , the except i o n - n - s  w o u l d  he
even nmore nun -n-erous am i d  m o r e  scm - i mis - Some k i n d  of as si  st j u n - n - c c -  lcc c i l  ci he re qil i  red
more o f t e n  t i - i a n  not  , n - m s u n - i  11 y f i n a n c i n g  r a t h e r  t h a n  mere  l v  p n - n - n -  r u  at  cci  op or
lend i l - m g .
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‘tA Bl E 5-6. BOND COVERAGU (PERCENT) BY INtEREST RAT, A~ D A I R P O R T  L I F E

Rate of Airport life , years 
______________

i n - n t cn e s t
p e rcent  10 20 25 30 35 40
Seen-m a r i o  I

2 231 330 420 501 575 642 702
4 200 275 336 386 4 2 7  461 489
6 175 231 2~ 3 304 327 345 358
8 154 196 2 2 5 244  2 58 267 273

iO 136 168 188 200 208 213 216
12  120 145  159 1 67 1 1  174 175
1-1 107 126 136 1- 1 1 14-2 145 146
16 96 l i i  118 12 1 123 123 124
i S 86 98 103 105 106 106 106
20 78 87 90 92 92 93 93

Scc-nario 2
2 -1 2 1) 601 765 913 1047 1169 1279
4 365 500 611 “03 778 840 890
6 319 421  497 554 596 628 652
8 280 357 410 445 470 386 497
10 -217 306 342 365 379 388 393
1 2 - 1 9  264 290 304 312 317 320
14 195 230 248 25 7 262 265 266
11< I’S 202 214 220 223 225 22 5
18 157 l~’S 18~ 191 193 194 194
20 142 158 165 16 ’ 168 169 169

S c e n a r i o  3
2 515 73 ’  938 112 1) 1284 1434 1569
4 - 147 6 13 750 862 954 1030 1092
6 391 5 i6  609 679 3i 770 799
8 3-1 3 438 502 546 576 596 610

10 303 375 420 448 465 476 482
12 269 324 355 373 383 389 392
11  239 282 304 316 322 325 326
16 214 247 263 270 274  276 276
iS 193 218 229 23— I 236 237 238
20 171 194 202 205 206 207 207

Scenar i 0 4
2 169 242 308 368 422 471 515
4 147 201 246 283 313 338 359
6 128 169 200 223 240 253 262
8 113 144 165 179 189 196 200

10 100 123 138 147 153 156 158
12 88 106 117 123 126 128 129

79 93 100 104 106 107 107
16 70 81 86 89 90 91 91
18 63 72 75 77 78 78 78
20 57 64 66 67 68 68 68
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‘lABLF S-8 .  BON D COV l :RAGE (~ ERCENT ) BY INTEREST RATE AND AIRP O R t’ LIFE
WiT h FE DERAL LIMITATION

(Li m i t  of $10 m i l l i o n  on annual  Federal  p a r t i c i p a t i o n )

R a t e  of 
— ~~~~~~~~~~~~rt 1 i fe , years  

— —  -~~~~~~~

i n t e r e st ,
percent 10 15 20 2S 30 35 40
S c e n a r i o  1
- — 

2 156 223 284 339 389 -134 475
4 136 186 227 261 289 3 12 331
6 118 156 184 206 2 2 1  23 3 242
8 104 133 152 165 l ’l  181 185

92 114 127  136 141 144 1-26
12 81 98 108 113 h i s  118 119
1-1 . 3  85 92 96 9 98 99
16 i ’S 7 5 Si) 82 83 83 84
18 38 66 69 71 72 72 72
20 53 59 61 62 62 63 63

~cen ar 1n - ) 2
-— 

2 
— - 

270 381’ -192 587 673 752 822
4 235 32 2 393 -152 500 540 572
6 20 5 2~ 0 319 356 383 404 4 19
S 181) 230 263 256 302 313 320

10 159 197 220 235 244 249 253
12 14 1 170 186 196 20 1 204 206
14 12t~ 1-1 8 159 165 169 170 171
I t ’  1 12  130 138 142  144 144 145
I S  101 114 120 123 124 12-1 125
21) 91 102 106 107 108 108 109

Scen ;irio 3
- - 

2 - 359 513 653 ~~9 894 998 1092
1 31 1  427  522 600 664 717 760

2 7 2  359 424 473 509 536 556
S 239 305 350 380 40 1 415 425

10 211 261 292 312 32-2 331 336
12 187 226 2-1 7 260 267 2 7 1  273
1 - 1 167 196 212 220 224 227
I i  1-29 172 183 188 191 192 192
18 134 152 160 163 165 1 5  166
20 121 135 140 143 144 144 144

S c e n ; n r i o  4
- - - 

117 167 213 254 29 1 325 356
4 101 139 170 195 216 23-I 248
6 89 117 138 154 166 175 181
8 78 99 114 12 4 131 135 138
10 69 85 95 102 105 108 109
12 61 73 81 85 87 88 89
1-1 S4 64 69 72 73 74 74
16 49 56 60 61 62 63 63
18 44 49 52 5 54 54 54
20 39 44 46 46 47 47 47
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[ \ L  LI: 5 — 1 0 .  L~0NI1 CUV ( I~-\~; I.  (_ P L R C L N I )
BY IN ’I LRE S ’F R A I L  -~N O AIR PO RT

LI FE WI! ’! I NO FI :OLRA L P- \R TIC I P A l  I

R a t e  of 
-______________ 

A ir~oi-t l i fe , year - s  
______

j u t  cr~ St
perc~-nt 15 2S 30 23 -10

Scenar io  1
- - 

2 12i ~ 180 230 27-4 314 33 1 5~ I
-4 110 150 15! 2 11 253 232 2~ 7
6 9o 12 ’ 1-19 hio 179 188 I Ot’
S — 1  107 123 13-1 14 1 1 - 10 149

10 7 1 92 103 l i t )  114 I I ( ’  118
12 79 S 9 1 9 1  95 ( 1’
14 . 9  (> 9 7-1 “7 79 Si)

10 ~~
__ ol I o7

18 4 7  35 So 5 58
20 - 13 17 4 9 50 50 5 1 32

S c e n a r io  2
21 311 393 2 2  5-1 2 t’~ -1 ool

-4 1~~9 239 , l o  SoS -102 134 460
0 105 217 2 57 2so 308 325 337
S 1-I S 183 21 2  230 2 1 5  23 1 237

10 128 15S 17 I S O  l9~ 20 1 205
12 113 137 15 1) 13 102 I n-I l o S
1-1 101 119 12$  133 I S o  13 I S s
in  90 104 l i i  1 1 - 1  115  I i i ’  11
18 SI  92 97 99 100 100 100
20 3 82 83 s

Scenario S
2 

- 
281 403 3 1 2  n12  702 - - 3  55

4 2-1 3 335 410 471 1 SoS
6 2 1 4  282 333 371 390 - 121  457
8 188 239 2~~2 298 5 13 32o 533

10 166 203 2 2 9  24 5  231 2o0
12 147 177 194 2 1) -I 209 2 1 3  14
14 131 1s4 160 172 I T h  17 17$
16 117 135 144 1-1 8 1 S t )  15) 151
18 105 119 125 12$ 129 130 130
20 95 106 110 112 113 113 11 3

Scenario 4
2 93 133 169 202 232 25$ 2S3
-1 81 111 135 155 172 I So  197
6 70 93 110 122  132 139 14- 1
8 62 79 91 98 104 1 Ir 111)

10 55 68 76 8 1 84 Sn 87
12 -18 58 6-I n7 09 70 71
14 43 51 55 37 :iS 59 59
16 39 45 47 49 -19 50 50
18 35 39 41 - 4 2  43 -13 43
20 31 35 36 37 S~’ 37 37

5 - 2 1  
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ci L \ I ’ I L R  t ’ - c.-\I’ -\CI TY I~ \ I ’ -\NS I UN O1 ’TIONS

I V i t i l e  cn - i i f l i c t i i i 1 ~ i n t e r p r e t t t  10115 w i t h  r esl)ect  to the  t i m i n g  of ca~)a C i t y —
I~ l SL ~Ll I 1CCn - I S 0 1 CI ~i I  01 liii! ) ~L I i j l n - l I~t S W I  1 1 Ufln - lOU b t C d l y 1)C1 S I S t  , V 1 V t I I L l  l y’ al 1
_ i i (- 1’o i’t ~~1 ) > ’ ( t ~~~r 5 l I C  

~~~
‘- >

~~
‘ i rig , 01 ~~~ 1 1 (— \ C I I t U L L  1 ly CO pe , ~ I t l i  th e  prospects  of

L_ _ I l ) a c _- i t~ L ’ X l l t ! i ~~ io n .  ~n-- c e n t  l y reduced r a t e s  of g r owt h  ol ’ pa ssengers  has on ly
~l n - > - ~ t P~~ 11CJ t h c  t i n c  ) %lk- n ma j n - ) 1 h u h  a i r ~)O rt  ~) 1) er ~ 1 t O I S  W i  1 1 l)C c onj ) el l ed to exair —
i l i e  - I  I t c t I i ~i t  1 \ L ’ O p t  i O I i S  t~~~i’ L X 9 i f l S i O I l  of c ap a c i ty  . G i e a t c r  u se of w i d e — h o d i e d
1 1 rc I~~I f t  inn - I Ii i~~Ii ei 1 oad f~ic t or s  ii~iv  ~l iso L IC l ay  th  is t iinc , a t  l eas t  i n t e rm s

(_
_

~~ f l io s t  .1 1 i- s j Ic in i p r o enhen t S - I t’ t t i  1 ii t 1k-se c a  ses , ai  rpo r-t op erators  ;iiiis t
i c s p O n n - I  t o  t I IC  need lOt’  L i n L i s i d e  e xp a n s i o n  and . t he re fo re , mu s t  c on f r o n t  t h e
L- l i t :  i I l ) I l I i l C i i t . I  1 _ t~ t n a n c  I ,i 1 , ~I1ILI j  t i r  i sd ic t iona 1 prohl ellis ~t ssoc i a t  ed w i t Ii s t i ch

_~c t i O T 1~~ -

I ’ l i i s  ch ~i t e r  ~
‘0-_~iI~- L ’5 On t h e  I ) 1~i L t  I ea i ) I I i t s ’  of a l t e r n a t  ive  a ir p o r t  c~t p i c  i t y

n- -\ ~~i n S ) o i i  0~’t i o ns . ftc a n o l v s i s  ( - \ t r a c t s  f rom t h e  r e c en t  n- \ p i ’r i e n c e of t h e  21
~ i i o  i- i i i !’ . - c occi - ed i n  t h i  S st udv , a c o mj o s  i t e  p i e  t u i- c o f  I he maj or opport tin i t  ies

:ind c on s t l - .i j u t s  i sso c  c i t e d  w i t h  f o u r  i j l p i - o ; c c h e s  to  c : i p i c c  i t s -  e x p a n s i o n :  f i r s t ,
ex 1 ’~ii1s  i o n  w i t I i i  n c n l - r c i i t  a t  rpoi-t I o t i i i n - L i i  i c s ;  ~-ccond , e \ p i n S i o f l  t h r o u g h land
ac 1n i s i  t i on , t h i i  i-d - e x 9 i t t i —  ion  hoc m e a n s  of d i v e r t  i ng  genera l i v i a t  i on  a n d/ o r  corn—
i n e i c  i.a 1 t i-a t h e  t o  i- c l  l e v e l -  a i r j ’ i t  s ; :ind tourt It , expansion by relocti t ion of a l l
or  a o t t  ion of i i i -  c . i r r i c i -  t r a H t c  t o  a net -. l o c a t i o n .  To beg in , a b r i e f  over—
V ico of  t lie n a t  u i c  of t h c s n -- op t  i o n s  is presented - Nex t  , a sy nop s i s  of  inip ac ts
re-i n 1 t i ii >.t f r om  c t z r r e n  t op&’i-~It i ons  at t lie 2-4 .i i r p o r -t  s is present cii , tha t sum —
ma n  :es t h e  t v~ c , ext  cu t  and Severity of common airport exp a l l s  i on  i ssues  -

i i  t.i t ice ;is sc s $Oi-fl t 0 t~ c i c h i  i-oh 1cm is  pros’ i J e d  and t h e n  used to  d r a w -  a
n u m b e r  of  n-tcn ci -n l i:at ions ott t h e  r i - l a t  i v e  i m p o r t on c e  n - ’ t~ e a c h .  F i n a l l y ,  some
U I -~ t m e t  i n - > i i ~~ n i-c dn~c s n bet  t-. ccii  t i e  exp ic  u s  i o n  i n  s i t u  vet - -oN t h e  new a i 1-port

1 1 > t  ion  fo i  en c h  of t h e  i i  j o t -  i d c i i t  i f i e d  p r o b l e m  a t e a s .  - \ m aj o r  purpo se of t h e
c h~i i t  c i  7 i-ev i - i - .- of t lie On 11 as— Fort Ico i-t h , Kans as  Ci t v  , and ~1onti-ea 1 ex p eri  en c C S

i s  t o  p r o v i d i - emp i n i c l  1 v e n i f i c i t  ion  of some of the- g c n c r ; i l L ; i t  i ons  d e r i v e d  i n
t n t  s cli t 1 t en .

ryPi: s  OF f \I ’hI -I Y l \ I ’ \ \ S 1~ N O P T I O N S

o u r  gen ci -a  1 appt-oaclies to e x p a n d i n g  c a p a c i t y  i t  m a j o r  a u -po r t s  n I - c  c u r r e n t ly
i r cc t iced or co ot  enip I a t e d  b a i l - p o r t  O p e r a t o r s .  F i rst , cap ac i t y  expansion may

be a c h i e v e d  i>i t lcin the p Ii > - -- i c a l  b o u n d ; c i - i e ’s of t l n -  e - x i s t i n~ f c c i l i t v , This
ap p r o a c h  inc  lude s i3 1 r ovcnh i - n t s  i n  op er at  iona l p rocedures  as w e l l  as term i nal!
I , i  id s ide i n1 1 ) i - ov e m e n t  s - For e x a l - I l l e , I n c  reased a i rpo i-t  en i t e  i t  y may he a c h i e v e d
h~- PC.~t k  s k i~c t L l i t~~ or t h e  adopt  i on  of U G 3 RI )  to  ln c r c a  Sc t h e  a c c e p t a n c e  r a t e  of
a i t -c r i  f t  - Ciip ac i t  y tic r c~i s’~ w i  hoot addit ion~c 1 land reqtli rements may a iso be
i c Ii i evcti b t era i na I and lands ide improvements suc h as t lie add i  t ion of g a t e s

1o c r h i r i : f i c t  1 i t i L ’s , cud improvements t o the a l l -p o r t  i-oat! sy s t  ciii .

.\ second ip p i a c h  t o  c a p a c i t y  eXpanSion involves land acquisition to improve
either c. i r s i d c  or  l i n d s i d e  f a c i l i t i e s , a l t h o u g h  the  former is most  typ i c a l .

\ ot  i i  1 l a n d  a c q u i s i t i o n  programs , i t  should be noted , are capacity —o riented ,
-ti ch 5 the i t - c  t~~I ~-e of l a n d  or easements as buffer zones to abate noise cx—
pos cir i - . ) I~ind  ce l t i c  St  i O f l  p r o g r a m s  may he imp lemented in conjunction w i t h , or
i i i  1 ten of - nd j t i - ~~t m e r i t  S in  p e r >  t ing  procedures .  In genei- i 1 , however , opera—

i ona I c dj  i - ~ t w e n t  k i t  h l i t t l e  or no land ac qui sit ion arc  p re fe r r ed  by airport
op e r a?  us - - i i  nec  t h e  num erous  soc i d  and environmental issues ;i - ii~oc iatcd with
l a n d  - l i t -c h i .  c ,i ’ -, c i -  t~ c i t - c  i n v e n t e d  -
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When a large-scale land acquisition program is required , an airport opera-
tor typ ically requests a condemnation ordinance from the appropriate jurisdic-
tion and , once approved , proceeds to negotiate the specific term s of transfer
with individual property owners. The experience of a majority of airport opera-
tors is that only 10 to 20 percent of such cases require judicial settlement ;
i.e., the most serious opposition to property expansion is resolved prior to the
condemnation action. In cases where few properties are i nvolved , airport opera-
tors generally negotiate the terms of transfe t- with individua l pro perty holder s

~- .tthout the direct intervention of the munic ipa l or county  government .

The third app roach  to capac i ty  expansion encompasses i l l  i :t  ions  i c i t ended  to
d i v e r t  opi - r i t  ions  f rom a m a j o r  a i r  c a r r i e r  a i r p o r t  t o  ei t her C X I  St i n g  or p lanned
i-el i e V c x -  a i  i-por ts  - Operations which are prime candidates foi div -r -sion may in—
c lu d e  m i l  i t  t r y , genera l aviation , air cargo , and a i r  t a x i  - Genera l c v i  at  i o n  and
m i l i t a ry o p c r c t  i on s  it  t h e  2-I a i rp o r t s  s tud i ed range f rom ~ P e r c e n t  a t  C h i c a g o
to 72 percent at F oi -t  Lauderda l e .  At s i x  a i rp o r t s  ~C 1 c ve I  and , I t enve r , Fort
L a u d e r d a l e , H o n o l u l u , Suit Diego , and Tampa) , general aviat ion and n i l  i t i  ry opera—
t ions  a c c o u n t  fot -  -10 percent  or more of all operat ions. When gener i 1 a v i a t i o n
t r a f f i c  rep -e s e n t  s a s i gii i f i c a n t  proport  ion of total oper;it i o n s , a i r p o r t  opera-
tors typ icall y look toward d i v c i - s i o n a r y  t a c t i c s  to  r e l i e v e  ac tua l or a n t i c i p a t e d
con~ i- st ion i t  i n aj  or  c i rp or t  s - Since l -\A regu li t ions d i  s I I  ow o u t r i g ht  p r o h i b i  —

t ion of g e n - r a l  ai i a t  ton  t i ; i f f i c  at air cari-ier airports , t h e  most common pro-
posed t a c t i c  is to in crease landing fees as a d i s i n c e n t i v e  to g e n e t - i l  ; c v i a t  ion
t r a f f i c .  At p resent , howe v er , th is approach to t r a f f i c  d iv c r  i on  i- cma ins  i n  the
d isc ission stage and i n v a r i a b l y  provokes an - i d v c t - ~ c resp onse  f rom the gi -n c r r c l
a v i a t i o n  commun i ty .

Traffic dive rs ion measures aimed at expanding ii r c a t - r i d - operat  I oti s i t

major  a i r p o r t s  may t a k e  t h e  form of shi fting civil and mi l itary training opera—
tions to alternative s i t e s .  In  t h e  ca se  of ~) i a m i , for  examp l e , a m aj o r  por t ion
of a 11 airline t ri i n  irt g miss ions Utilize the D a d e — t o  I i i  er train ing i-nnw-a y - In
other hub~ where training operati ons are of si C n ific ;cii ce to the ovei-al 1 traffic
levels , a simi lar a ss i gnment can cont ri ¶ u t c  to  t h e  red t i c t  ion of a irside conges-
tion. It is worth n~ ting , however , that the gri s~ing u s e  of f l i ght s imula tors  for
training pu t-poses reduces the pot ent ial impact of this act iv  i t  -

The f o u r t h  c a p a c i t y  expansion opt ion  is the i-eloc ution of all or a portion of
a i r  carrier traffic to  a new airport s i t e .  Recent examples  of relocatin g all air
carrier traffic to a neW air port site include Dallas-Fort Icorthi and Kansas C i t y .
The relocation of i l l versus a portion of air carrier traffic is treated in
chapter 7 .

In  summary, cur i-ent trends suggest airport operat oI- s will continue to main-
tain the cautious posture that has characteri :ed decisionmaki ng i n  recent years .
Operational impr ovements in the form of upgraded instrumentation , coupled with
relatively modest programs of land acquisition for runway and/ or  landside improve -
ments , appear to he the preferred option for airport capacity expansion. In the
next section , the community impacts of these types of activ i t i e s  are examined in
detail.
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CO~t ’hh JNIT Y DIPA C I S  OF C \PA CITY PXP2\~ S I ON

P roposed c~i p & c  t ty  e x p a i t S io l l  of any type , w h e t h e r  i t  occurs  i t  exist  ing
a i r p o r t s  or at iiCi\ SLtC5 , gener-atcs numerous cOml l t U l t i ty  i iitpacts t h a t  a f f e c t  the
prac tic abilit y of such action. Increased passenger enp ianements , for example ,
may c ,cu s c  gt o u n L l  ac c e s s  conges t  ion even if the  leve l  of operat  ions  i s  h e l d
c ou s t a ic t  t h i r o i i 4 h  t h e  i n tr o d u c t  ion  of w i d e — b o d i e d  i i  r e t- a f t  . N oi sc l i -cd 5 at
i xj S t  ing  a i i’ port  s r itay be reduc ed  w i t h  t h e  j u t  r oduc t  io n  of curfew-s  , changes  i n
l a c t d i i i g  ~IIKI 1t -~c i r t u t c- i)roc edt l ie s , and quie t  eng ine  a i r c t ’ a f t  ; yet  noise  exposure

m a y  s i i t t u l t a n e o t i s l y  i n c r e a s e .  ib i s  w o u l d  occur  in cases  w h e r e  i n e f f e c t i v e  zoning
c o n t r o l s  i n  i i l ; a c i r i t  a i -eas  p e r I l t t h e  a ddi  t i o n  of n o i s e  s c - u — i  t i c e  l~~ud uses
( s c ho o l s , l iosp i t a  l s , and  ni -s i d e n c e s )  in exposed a rea s - t h i n s , t l ie degree  of corn—

r i u n i  t >  unpac t  ii o t t  i i h u t a h i  e to  a i rpor t  capac  i t > -  e x p a n s i o n  depends  upon a ii  -c of
V a i - i a t )  les  r e - F l e e t  i n g  t h e  v o l u m e  of i n c r e a s e d  e a p i e  i t > - , t lie met  hod hr w h i c h  t h e
ex i u t s i o n  is  rca li :ed  - and t h e  co lt i -u n i - e n t  p h i v s i c a  I and legal i - l i t  i r o u t m e n t s  tha t
govern  l a n d  dcv e l op nuc n t  i n  t h e  ad j ac cut i n e t s ,

In  t Il s sec t  ion , a sumi ui a i’ > of  t he  degree  of t lie ma j  or couiulru n it)- and env i  i -on—
m en t a  1 i mp a c t s  assoc i at ed w i t h  p r e s e n t  i i  r p on t  opt -r a t  j o i t s  intl  pr opo seil a i i-port
capac i t > ’  c-xp~iut s ion a r e  pr esen t  t~d - -\ s ummary of t lie f j ilt1 ing s , hr a i rpo i-t  and
m aj  or impa ct - a re  p r e s e n t e d  i n  tab li -s n— 1 nid 6 — 2  - -\s SOPI ) I ementa  r>- material
these t a b  I ci- a l s o  i i  st t h e  s i c a n d  rca i- of  I fl it i i  1 a i i -  p I S  sengcr  set -v  i c e  for
cact i  hub , an as  se ssutcent of t he  common i t > -  at. t i t  n il e s t o w a r d  ~c i i-p ort oper a  t ions
and quid i t a t  i c e -  est  H a t e s  of t h e  L e t s  i b i  l i t  r of l and  a c qn i s  i t  i o n  and  a i r p o r t
t-elocat ion .

La nd Use Coinpat i h i  1 i tj-

A i- - v i e w  of t O l e  o — I  ret - ca Is  7 a ir p o I - t s  w i t h  n t ;ii oi - l~t u td  use i ute ~~ip atibil i—
t i e s  in  t ie u i -p o r t  \ - i c i n i t y  , 12 i-, i t h  l i m i t e d  incom p atib ilities , and ~ airports
w i t h  no s i g n i f i c a n t  p r o b l e m s .

I n  g e i t c - r i l  , o i - e n  space as i s c i l  i s  industrial and r e c r e a t i o n a l l a n d  uses are
r egarded as most  compa t ib Ic w i t  ii an a i r p o r t  env i ronment  - whe t -ens  in s t  i tu t  iona 1
and r e s i d e n t  in  1 land u ses at -c deemed r o s t  i n c o m p a t  i b l e .  Typ i e c I  1> - , as i n  the
case s  of St - l o u t S 1 t id S i  ii D iego , r i a j  or l a nd u se i ncomp a t i h i  l i t  i cs evolved
f rom both  b eat iona 1 and l and  use c o n t r o l  sou rces .  P o t h  a i rpo i -t s  are  loca ted
relatively close t o  t ht ei i respec t  ly e  c e - I t t  r i  1 bus i nc~~s d i s t r i c t s  and h a v e  g rad—
ua 11 y been eric ire led b y i e s  iden t  ia 1 and corrim crc ia I development over a period
of th ree  dec~ides .  R o t h  hubs  i l l u s t r a t e  t he  need for , and absence  of , s t r i ngen t
land use controls h >- county and munic ipa l governments  to ensure  land  use corn-
~ it ib i l  i ty .  Ih e  exp el - i ence of t h e s e  hubs , is well as that of otllet older air-
ports such as Ne w York and Miami , suggests tha t the willingness of local
governments to adopt and enforc e necessary land use c o n t r o l s  v a r i e s  a t  least
in par t  with the nature of tile land at stake. Where the airport vicinity
i nc ludes a c c e s s i b l e  yet  cost  ly u rban  l a u d , :oni ng c o n t r o l s  are l e s s  likely to
be ado pted and r ig i d l y enforc ed .

In c o n t r a s t  to those airports with m a j o r  l and use incompatibilities , half
of the majo r  a i r p o r t s  s t u d i e d  experience only- limited incompatibilities. As
exemplified by Atlanta and San Francisco , airport autho t -ities have dealt with
the presence of noise sensitive uses by implementing abatement procedures that
etfectively utili z e existin g physical or manmade features in tile airport vicin-
i t y .  In  San Franc i sco , bayside  l and ing s  and depa r tu res  reduce noise exposure
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levels o~ cr residen tial communities to the west of the airport. In Atlanta ,
f l i g ht  pa ths  tha t  f o l l o w  t h e  i n t e r s t a t e  h ighway  sy s t e m  have proved e f f e c t i v e
in noise abatement. Local physiographic features in San Diego and Boston
(desp i t e  coas ta l  l o c a t i o n s )  d i s a l l o w  or render i n e f fe c t u a l  t h i s  typ e of
abatement measure.

land use incompatibilities in the vicinity of major airports result in
part from fragmented jurisdictiona l control over l and  use in the airport envir-
ons. on i n g  a u t h o r i t y  is frequently vested in county or various municipa l
government agencies ot h e i -  than the government agency that ow -u s and operates
t u e  a irpo l -t . R a t i o n a l land use planning and effective zoning controls are
weakened b y t h u s  d i s c r epancy  in a u t h o r i t y .  h owever , S e a t t l e  a nd h ou ston have
shown t h a t  su c h  obs tac  les a re- not i n s u r m ou n t a b l e .  In  w h a t  w i l l  he pe rhaps
t h e  bes t  e x a m p l e  of comprehens ive  land use p l a n n i n g , t h e  Por t of Seattle and
K i n g  C o u n t y  h ave  j o i n t l y  d e s i gn e d  a m u l t i f a c e t e d  program ( t h e  Sea—T ~mc Com m u n i —
t ies  P l a n~ to  ensure  f u t u r e  land  use c o m p a t i b i l i t y  in the airport e nv i r o n s  -

-\l t h o u g h  t h e  ~- r o g r a m  i s  s t i l l  i i i  t h e  d e s i g n  stage , i t  i s  n o t e w o r t h y  for i t s
n m e t h o d o l o~ ic~i l i nn oV~m t  i on s  and c o mp r e h e n s i v e  approach  to p r o m o t i n g  land use
cou n p a t i b i  l i t y .  -

~ com b ina t ion of l and  a c q u i s i t i o n , purchase g u a r a n t e e s , and
sha red cos ts  of i n s u l a t i o n  of no i se  s e n s i t i v e  s t r u c t u r e s  is in t ended  to
e l i m i n a t e  t h e  m os t  g l a r i n g  i n c o m p a t i b l e  and n o i s e  s e n s i t i v e  u s e s .  These
inca sui - es t-. i l l  he s u p p l e m e n t e d  b y pu -op e r ty  a d v i s o r y  serv i c e s  to  a l l  owners
who seek such a s s i s t a n c e .  A distinct ;mdvaut tage enjoyed h~- t h e  Por t  of S e a t t l e
in  m a k i n g  t h e  ~i an op e r a t i o n a l is that , r e l a t i v e  to other  c i t i e s , few - juris—
d i c t  ions are involved  in  t h e  l and  u se dcc is i a m u s  a f f e c t i ng  the a i rpor t  e n v i r o n m e n t .

Noise_ Exjlosure

ihe  m a g n i t u d e  of Feder a l and l o c a l  c o n cer n  ov e r n o i s e  exposure  levels at
it t ajor airports i s  r e f l e c t e d  in t h e  number o f  i-esearch s t u d i e s  and congressiona l
h e a r i n g s dev o t  eLI t t h e  top ic , FAA and proposed Lnvironmental Protec t ion Agency
(LiPA )  r e g u l a t i on s  t o  reduce n o i s e  exposure , and the number of past and pending
l a w s u i t s  i n v o l v i n g  n o i s e  1 s s u e- ~- A -~ indi c ateLi in t ab l e  6 — 1 , no i se  f rom a i rpor t
operat ions  is  the preponderant env i r on m e n t a  1 i s s u e  at the present t inie and is
expected to r e m a i n  so at l e a st  t h i i - cnmg h l99~ , d e s p i te  t h e  r e p l a c e m e n t  of older
ai r c r a f t  by a i r c r a f t  w i t h  q u i e t e r  eng i nes.

Noise measurement remains an inexact science , and although the  Noise Expos-
ure Forecast (Ni l- ) is the most common indicator of noise levels , it is neither
u n i v e r s a l l y  used nor accepted . Al t e rna t  m v e  noise ra t ing  measures  in c l u d e tile
Perceived Noise Level (PNI,) , A-wei ghted Sound Pressure Level (dBA), and Speech
Interferenc e Level (SIL). Most noise mea su i- es are i n t e r c o r r e l a t e d , and a l l
purp ort to provide an indication of the l e v e l  of annoyance and/ or  speech
interference. T he advantage of N }~F is tha t , u n l i ke the  a l t e r n a t iv e s , it
provides  an ove ra l l  ( a l b e i t  conse rva t ive)  i n d i c a t o r  of the ext ent  of potent ia l
adverse c ommuni ty  response to the noise  from a i rpor t  o p e r a t i o n s .  A l i s t  of
the most important variables in deriving NEF contours illustrates this po int :

a .  The t o t a l  number of o p e r a t i o n s  per d a y .

b. The ratio of daytime to nighttime fli g hts.

c. The projected runway utilization .

d. rhe assumed aircraft mix.
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C . A i i c r a f t  o~)ei~t t i u l g  p rocedu re s .

1’ - A i r c r a f t  no i se .

The s t a t  e of  c t i  i f o r n i t  has adopted the  C onun uni ty  Noise  E q u i v a l e n t  Leve l (C N L L)
CN! i. v a l u e s  r ep r e s e n t  t h e  average n o i s e  level at a g i v e n  p o s i t i o n  on the ground
d u r in g  a 2 4 - b o u t- p e r iod , a d j u s t e d  to  account  for the  lower t o l e r a n c e  of PeoP le
to  n o i s e  J ( u i i u i L ~ t u e  ev en i n g  and n i g h t t i m e  hou r s .

~Vher ea s j  d i ver g e n c e  of o p i n i o n  P e r s i s t s  over  t h e  most  a c c u r a t e  measure  of
n o i s e  eX~) L ) S L L i C , t b t e i e  is a c l e - u r - c u t  con sensus  among 1)0th a i r p o r t  ope rato r s  and
couiuiuuni ty officials that t ile noise problem requires iinniediate mitigating inca —
s i u i e s  • Fi lL  e x t  c u l t  Lu l d  i n t en s it  v of adve r se  noi SC i m p ac t s  across  hubs  is  dc—
p ic t ed  i l l  t , t i ) l e  b — I  . In  o n ly  t h r e e  a i r p o r t s  is  noise-  j u dged  to  he an  i n s i g n i —
ficant problem . In s i x  a i r p o r t s  (Boston , Denver , Kennedy, La Gua rdia , St .  Louis ,
and San Diego ) noi se exposu re  is classified as severe and/ or  f r equen t  - In t he
r em a i n i n g  hubs , m o d e r a t e  a n d/ o i -  occas iona l no ise  p i - - a l - l ems e x i s t , a l t h o u g h
severa l ( e .g  . , C h i c a g o , i o s  Ange le s , and M i a m i )  a re  c l e a r l y  b o r d e r l i n e  cases.

The i . \ .-\ and loca l  a r i -p o r t  operato rs  hav e - adopted numerous measures to reduce
noise imp a c t s  in the- v i c I n i t y  of utua jor airports. ~iost significant among t h e s e
mcasui -es is ~he imp ost t ion  of A lt  Par t  3~ a i r c r a f t  s t anda i -ds  and , a t  t he  loca l
lev e l , v a r i o u s  a -por t  o1 er a t  i o m m a l  proc edui-es such as n ig h t t  inc  curfews and
s c h e d u l e  a dj u s t m e n t s  (a  i t h o u g h t h e  a u t h o r i t y  to impose such me-asures has not
been t e s t e d  in t he  c o u r t s )  - O t h e r  m i t  i g a t i n g  measures  such as preferential
a p j ) u - o I c  I t  d ep a r t  mu -c , and r u n w a y  u s a g e  p a t  t ei -ns  a r e  operat  iOn a 1 :i t most  (t u b s  -

the ant hor  i t  to  e x e r c i s e  such  e o m t  ro 1 s , however - f a l l s  wi  t i i i u i  t h e  1 t i r v  j e w  of
FA.\ - \ i i -  ira ~f ic fo n t  rol and 11 t~~I t t  S t a n d a r ds  R e g u l a t i o n s .  Consequen t l y, al though
~i ir 1~o r t  o 1 e- r a t o rs  must assum e the r e s p o n s i b i l i t y  for cop ing w it h adverse  communi ty
reac t  I O I i s  t o  n o i s e  i mp a c t s , t h e  a t t  h u r l  t v  t o  imp lemen t nois e- n i t  iga t  ing  measu re s
is largel y - eyoit Ll t I l e  ScLl~)e of t h e -j r  legal  au t h o r i  t y -

L f f e c t  ive act ion to  combat  no i s e  im p a c t s  is  c o m p l i c a t e d  by o t h e r  f a c t o r s
is sell. First , w h i l e  absolute noise levels m a y  he reduced over time (an anti-
cipated trend in evei-y hub), n o i s e  exposure  may c o n c u r r e n t l y  i n c r e a s e .  This ,
for example. is the forecast for St. Louis , where urban grow t h in the a i rpo r t
vicinity will i-esult in more persons exposed to NIT 30 (or greater) noise l e v e l s
in 1985 than at present . This wi ll occur desp ite the increased use of a mr craft
with quieter engines and it is testimony t .  the indisp ensabi 1it~ of effective
land use controls in dealing with airport environmental impacts.

Second , noise standards , whether Federal or state , lac k standard i zation
and an unambiguous assi gnment of authority to jurisdictions in noise issues.
Both conditions m a k e  t he  i mp l e n t e n t a t i o n  of con t ro l  measures  an uncertain and
p o t e n t i a l l y  was t e- ft tl activity since tile ultimate authority to engage in and
e n f o r c e  such ac t  ion  lacks unequ ivocal legal definition. Legal actions against
a i r p o r t  opera to rs  fo r  d e m : i g e s  s u f f e r e d  from noise exposur e continue to he
settled on an individua l basis , generally resulting in an award to cover the
costs of insulation or other remedial measures. In any case , the uncertain
legal basis for imposing noise standards means that an airport operator runs
the risk of complying w i t h  one - ;et of s t anda rds  and , somet im e in t he  fu tu re ,
f i n d i n g  the  a i r p o r t  sub jec ted  to  a d i f f e r e n t  set of s tandards  which are eithei-
more or less s t r i n g e n t .

(1-7
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F h i r d , in t h e  case  of sonic a i r p o r t s , r e s u r f a c i n g  poses a d i f f i c u l t  p r o b l e m .
.\ t emp o r ar y  LI h e r s  ion of t r a f f i  c to a I ess than  opt iu mi a l  l and  i ng and/ or  elep ar—
tur e  runway c iea tcs  lioth s a f e ty  and env i ronmenta l  consequences . Noise  exposure ,
in j ) a l t  i c eu la i - , may a f f e c t for  t i le  d u r a t i o n  of the  r e p a i r s  communi t i es  t h a t  are
o t h e r w i s e  f r e e  of suc h i m p a c t s  -

IL )  s un i i i ar i : e , u l O i S C  ab a t e u u u e n t  procedures  r e q u i r e , and f r e qu e n t  lv  la c k , a
c o o r d i n a t ed  e f f o r t  on t h e  p a t t  of t i t e  FAA , t h e  a i r p o r t  o p e r a t o r , and t u e  j u r i s —
d i e t  ions  r e s p o i l s i hi  e f o r  land t e e  cont ro l  in t h e  a i ip o r t  V i r m i  t . W i t h o u t
such col  l a h o r at  ion , t he  e f f o i t s of one p ar t  i c i p an t  in t he  a b a t e m e n t  process

ma \ be t~cga t~ d i~v t he t m ia c  t 1 -0 I i  of a n o t h e r

A i r  Q u a  i i t ~~, h - : e m  Qiua l i ty  . and E c o l o~~ica 1 In~p a ct s

i n  ~i d d i t  i o n  t o  t h e  n o i s e  i u T m 1~ i e t S  d i s c u i s s e L l  abo ve , a i r  qu a i l i t y ,  w at e r

~t a l  i t v , tur d  L -c ol~~~1 e i  1 i : i l ( ) a c t s  re i l t  ing f rom a i rp o rt  t ( , - u ~ 1 ti o n s  w e r e  a l s o
exa imi j tlL\~ ~ I - )  fcIt L -i I , few s igu) m f I ~- a nt a ir , wtu r ci- . a mid e’CI) 1 1 t ~ ica I u I:i()a c I S were

i d e n t  i f i e d  t h a t  :1i~~L
- a t t r i b u t a b l e  to a m  r C a r r i e r  a i r p o r t  o p e r a t i o n s  a t  t h e  2 - !

a i rpo  i t  s co~ em e-d i i i  t h i s  stud ( t a b l e  b — I  ) - I l owe -v er , he - L h e - r a  1 a i r q u a l i t y
standards a i c  r e s  cu in  t e u - m i s  of co mm c emi t rat ion of a pal- t icu l ar  p o l l u t a n t  from
ii i  sources , inc i udi jig a i i e r a f :  - W h i l e  a im craft operat ions alone may not exceed

F e J e c i l  ~I ~~ f s  h i t .  Sta utd ,ird s , i i i -  m a l t  opel-at i o i i s  a l o n g  s t  t i m  a i rp o r t  r - l a t e d
e m i s s i o n s  L \ - i t v , ~- i i c ~t as  1i t ~ o r i o hj l e  t r a f f i c , c on t r i b u t e to  t h e  v i o l a t i o n s
of ~ecleral  a i r  q u l i  i t ~ s t r t i d r ds  a t  a I i mmii t ~~d tm t mr her of a i m - j m o i - t s .

Air p oll a l ion e n i s s i o n s  g e ne i - a t ed  i n  the airp ort e n \ - ir o n  are p r i m a r i l y  corn—

i sCLi of c (on umi on o x i -dc , I vi r c , t  eb ons , n i t  rogen ami d so! ftu’ ox i eies , and par—
t i c u l a t e  cmii i SS louis from aircraft arid autoiitcihi Ic eng ine s  - hxccpt for h o n olu l u ,

i imr i - Ft - 1~aude-rd :t t , ami d ~1eii Or I c mi s , -eac hi a i t O  r t st  mi d u ed  i s b eat  eLI ic i t h i n  a
r e t  re~ 1 i t  a m  , u r c a  t ~t a t h a s  I c-co ci e 5 t g  m a t  e~t a an  Qua l i t  y ~-~a i n t  eno uce- Ar e -a

oi i d l i ) e ’ i I a i i  pol l i t  ion c o n t u - o l u g c -n c  m e ’s I re( (Luc -m t t iv m onitor am b i e n t a i m -
qua I itv in t I m e ’ i i  u-p ort env i ro le -  - A l  t h ough  t h e  es i r m a  t ed  t o 1 q m u a u l t  i t  i c’s of
t lie var lew s .i i i -  p ol I i t , i  mit  s g c m i e r - i t -0 W i t  h u t  the mu i rpo I- t c m l v i  u - ens  we O e ’ si gn i f i  —

can t  , no d u r cc t eL er s e  air qua lit r i flupac t s on area s adj  a c cut to a ny  of t he 24
a i r p o r t s  s e r - ~ j d e~~~t i f  icd and i i  r p o t - l a i r  p o l l u t a n t s  w e r e  founei to comn pm -i se a
Very sina i 1 p e g m o r t  ion  ~at  a e s t  1 or 2 percent ) of the t o t a l  a u -  

~~~ 
l o t i o n

cm i ss ions w i t  i t  in  a n y  \Q~l-\ -

The p r e u n ; u u - y  w it er qu r u l  i t y  i m p a c t s  a s s o c i a t e d  w i t h  ;u i r p o i -l op era t  ions  i n c l u d e
t h e  p o l l  mi t  ion a nd/ui- lowering of g r o t u n d  wa t  em - t a b  h e  s and t h e  (limit in i shred quality
of n c am - by s u r f  cc - w~ut e- r bodies resulting from a i rpo r t  runof f  d i  schat-ges. Oc-
casiona l w ,itei - quali t ~

- prob i en .~ were identified , such as e m - o s i o n  and s e d i m e n t a —
t ion during i i  r p o r t  c il- ~t ru c t  ion pi-ogranus - However , ito cont i n u i n g  deteriora—
t ion of t h e  qua! it y of :imi ~’ surface or su b s u r f a c e  water  bod> w h i c h  r - e su l t ed
fm - om it  a i i po r t  r u n o f f  w a s  iele nt i ~ i ci . A el-port infrastructures were found to
inc iLide a d e q u a t e  and we- il —ma i nta i ned storm and saul t a ry  s es e r a~’e svs t ems , and
eme rgency  co n tx - o  1 m e a s u r e s  desi gned to cont rl ’l ace identa I fuel spi hI s were noted
i t er i ch  a i r p o u - t

A l t h o u g h  am I-pert const rui ct io n  r i c - t i V  i t  iC S J e s t  rev cxi st ing W i  1(1 1 ife habitats ,
a i r p o r t  op e l - a t  ions us such were- not found t o  impose any s i g n  f i c a n t  adve r s e  im-
pacts  on t o -  rena in  i mg air , fauna , or flora coumunu ni t ies - i -oct each , depend ing
ti ~) Ot1 i mmd iv di :,i I a i rpo r t  n u i n a g e m e n t  pr a c t  i c e s  , the  a i rp o r t  dIV i r o i m m c  (mile I uding
buffer and c ic-ar zones) ‘core o f t  - m found to  I 1 u O ~ ide a pr ot  ecte d  Li ego open space
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ill the metropolitan area Conducive to such wildlife communities. Thei efore ,
110 a s s e s s u m m e u r t  of e c o l o g i c a l  i mp a c t s  was included in t a b le  6—I s i nce  no sI g n i —
i

_ 
i c ant  advei se imp ac t s  were i d e n t i f i e d .

i,and Acijuisi tion: Feasihi I ity and Impacts

i h i s  scet ioul prcseml ts tin overview of the extent of hum id acquisition pro-
m- zutm u s it t h e  24 a i i-p orts s tud i ed and t h e  mi tt enchant enviroirnenta 1 i m pact  s such

pu -ogri s will create. Program s of lane! acquisit ion serve two maj or purpose -
l a m m d  a c q u i s i t i o n  is one means of expanding capacity at e x i s t i n g  a i r p o r t s .

the most  t y ~ i c i l  capacity mot ive  for acqui r ing  cont iguous l and  is runway im—
1)i’ c ) V c l t e u ) t Or t iL h d~~t i o n .  A irpo i- t opera to rs  a l so  engage in l a nd acquisition for
O t t i t os es of a s s e u m i b l  l ug  l a r g e t i-acts in order to i n s u r e  a d e q u a t e  space for fu tu re
a i u-port sites . b - x amp i es of t h e  l a t t e r  t y p e  i nc l uel e New York , A t l a n t a , w h i c h
owns t w o  i t ) , 0 0 0 — a c m - c  t r i c t s  , and  Los A n g e l e s , where the- Palnmdale acquis i t  ion
progr a m  i s  uttor e t h a n  5~) pe rcen t  c omp l e t e .  (Th e Los A n g e l e s  D e p a r t m e n t  of Air-
p o r t s  is  the onl y mmu j or m i i r p o r t  ope ra to r  that is c ur re n t l y  i n v o l ved in a l a r g e —
s e m i t e  Lund  m i c e l u i s i t i o m i  p r o g r a m : . )

\s  indicated j u l  t a b l e  (1-2 , l an~1 a c q u i s i t  ion at the  e x i c t i n g  a i rpor t  is not
f e a s i b l e  fo m - n e a r l y  h a l f  of t h e  a i r p o r t s  examined . The r easons  for  t h i s  are
b o t h  econon ui  c and  cnv i r o n n m c n t a l  - A mn aj  o r i t y  of mu i r p o r t s  a re  hemmed in by h i g h
d e n s i ty , i n t e n s i v e  l au d  uses w h o s e  value exceeds the resources of most airport
a u t h o r i t i e s .  ( a m - g e — s c a l e  land a c q u i s i t i o n  in t h e  v i c i n i t y  of Logan , O ’ h a r e ,

1 i am i , and ( a  Gu a r d i a , for  e xw i p l c , w o u l d  r e q u i r e  an expend itu r - e  of resources
that icotilel he p r o h l i b i t  i v e .  I r o n i c a l l y ,  t he  high co st  of land i t s e l f  is p a r t l y
it  r i i ~t i t a h 1  e t o  t h e  commerc ia l  a d v a n t a g e s  of an ai  u -port b eat j our , a n advantage

w h i c h  t i l t  m u tel y imtipose s scverc constraints on t h e  c a p a c i ty  of a i r p o r t  opera-
tor - t i  ph y s i c a l  Iv  expand a i r p o r t  b o u n d a r i e s .

1;nv ii - on nme n ta l  conce rns  a l s o  a f f e c t  t he  fca  s ih i  l i t y of land a c q u i s i t i o n .
\ t t c t e a S  mi t n y  c o m t i m u n i t  ies are  p repa red  to  accep t  ~~ increased volum e of t r a f f i c
n u d e  1)055 ih  1 e b y improved u n s trumemita t ion a n d/ o r  opera t iona l procedures ,
p h y s i c i l  e x p a n s i o n  of t i l e  a i rpor t  for t h e  same purposes  g e n e m - a i l y  s t i m u l a t e s
couu imun i t y  oppos i t  ion am i d  r equ i  i-es a comprehens  iv e en\ i r o nm e n t a l  rev i ew . The
e x c e p t  ion to t h i s  sequence -  is  i - l ien  land a c q u i s i t  ion in cont iguous areas  is
a i m e d  at crc - i t  ing a b u f f e r  zone to aba te  n o i s e  exposure .

-\t fou r a i rp o r t s  l i s t e d  in t a b l e  6-2 , land acquisition is judged to be
t c i S i h l e , Nu t  s u r p r i s i n g l y ,  however , t h e se  a i r p o r t s  ( D e t r o i t , Houston ,
1( i n n e a p o l i s , and Pittsburgh) are among the less congested airports.

the  deg ree  of env i ron m e n t a l  impact  a s s o c i a t e d  w i t h  land acquisition depends
mu ~ on t h e  o b j e c t i v e s  of the acquisition . If capacity expansion is the obj ective
- i c  a s sumed in table 6-2), then the  usual env i ronmen ta l  impac ts , especia l ly
r i o t ~e exposure , will ensue. As in the abov e a n a l y s i s , c a p a c i t y  expansion w i l l

r i m  t e  n e g l i g i b l e  a i r  and wa t e r  q u a l i t y  im pa c t s  at vir t ua l l y  a l l  airports.
~ m r I  t , if the creation of buffer zones is the objective of land acquisi-

- om is in t h e  cisc of Philadelphia and Houston) and upgraded environmental
- - - m o n  w i l l  m - c s u l t .
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Finally, land acquisition for purposes of land banking is an ongoing
activity onl y in Los Angeles. Acquisition at the Palmdale location , which
u l t i m a t e l y w i l l  i n c l u d e  17 ,500 acres situated 60 miles from the CRD , is now
SO perccult complete. The land requirements for a possible new jetport forced
the C i t y  of Los Angeles to settle on the relatively remote Palmdale site.
Similarly, in tile case of Atlanta , the two 10,000-acre sites purchased for
possible future development are located approximately 45 miles from the CBD.
thus , while land requirements by definition dictate a remote location for a
new airport , the same locational attribute makes the acceptance and utiliza-
t i o n  of such) a site (by both the airlines and the user population) conu-
iu m e n s u r a t e ly  more d i f f i c u l t .

Access  Imp a c t s

.\cccss t o  11 a i rpo r t s , p ar t i c u l a r l y  those s i t u a t e d  c lose  to t h e i r  respective
CBD ’ s , is cur re ii t 1~ - i m m a d c q e u a t e , and expansion of a i r s i d e  a c t i v i t y  w i l l  f u r t he r
e xa c e r bat e  this s i t u a t i o n .  For example , in  i~oston , Chicago , Ft. Lauderdale ,
and the t h r e e  Ne-ic York au -ports , airport access is severel y amid/ or  f r equen t l y
impa i red  due to inadequa te  surface  t r a n s p o r t a t  ion .  Typ i c a l l y ,  peak a i r  t raf -
f i c  p e r i o d s  -c ig h i r  c i lI e ide w i t h  morn ing  ari d even ing  rush hour commuting.
l i m e  c o i n c i d e n c e  of peak hour s imm - face  and peak a i r p o r t  t r a n s p o r t a t i on  produces
cong es t  ion c- rn 10c m 1 a r t e r i a l  st x e e t s  and f reeways  t h a t  p r o v i d e  a i rpor t  access.
One sp i l l o~- e - e effe ct ot t h i s  COmIgeStion inc j ude ’s tempora l-> ’ d e t e r i o ra t  ion of
air q u a l i ty  i n  a d j a c e n t  comm umunit ees . In  only 3 a i rp o r ts does g rou nd access
present  no s i g n i f i c a n t  Problem (see t ab l e  6 - 1 ) ;  at 10 airpoits (e.g. Atlanta ,
h onolulu , Las \ e g m m s , arid New Or lea n s) access is a moderate mind /or occasional
p r o b l e m  for loca l  c o n m m u m i i t i c s  mind ‘isers.

\s  in th e ’  cases of o t h e r  si gn i f i c a n t  in l p m uct  s examined above , the  a b il i t y
of a i rp o r t  o p e r a t o r s  to  t a k e  conce r t ed  s teps  to improve  gm -ound access is
h u n d i c a p p e d  y t h e  f r a g m e n t a t i o n  of a u t h o r i t y .  In  add it ion to the a i rp o r t
operator- , other levels of gove i -mim ent  are i n v o l v e d  in the provis ion  of surface
t r m u n s p o r t a t i ) n :  t h e  city (or c o u n t y )  t r a n s p o r t a t i o n  dep a i - tmc mi t  and perhaps
t h e  s t a t e  t r m n s p o r t a t  ion d e p a r t m e n t .  E f f e c t  ive  compreher i s i~- e  su r face  trans-
p o r t a t i o n  p l a n n i n g  for  a i rpor t  t r a f f i c  n e c e s s i t a t e s  the  coord ina t ion  of at
le , i s t  two  a g e n c i e s .

To CO~~C W i t h )  d e f i c i e n c i e s  in  su r face  t r a n s p o r t at  ion , --evera l hubs are
l ook i n g to rapid transit systems . Of time- 21 hubs  s tud i ed , o n l y  Boston and
Cleveland offer direct rapid transit servic e - . Phi lad e lp h i a  is presently
con s t r u c t i n g  a rap id t r a n s i t  s y s t e m to inc lude  a i r p o r t  s e r v i c e - . Nu merous
c i t  u e s  ( i n c l u d i n g  Mia m i , New Or l eans , h o n o l u l u , Sa n t r , m n c i s e o , mind New York)
have developed plans for co n s t r u c t  ion of spec i mm I i i  r}oi rt -CR1 ) ra p id r a i l  lines
to a l l e v i a t e  t r a f f i c  congest ion . W h i l e  t h i s  ap p r o a c h  t o  improv ing  ground
access is widely recognized , its effectiveness in attractin g more than 20
percent of total airport users remains to he proven. This exp lains why
Chicago , where landside capacity is less than passenger v o lume , has remained
hesitant to invest in a rapid t r a n s i t  l i n k  b e tween  O ’Hare  m d  t h e  CB D .
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In t i m e  c isc’ of u I e w  iL i i ’p ( ) r t  s , m m c c c s s i b i  l i t y  p r e s e n t s  miii equa l l y impor tan t
thoug h t sou mm c-wllat d i f f e - i - e m m t  t yp e  of pro l) lem . The c o n s t r u c t i o n  of new air  car—
r i c e  a i r p o r t  s at ci is t a n c e s  of  25 or more m i l e -s f rom t h e  CR 1) t r a n s l a t e s  i n to
a v e u : l g e  t i I ~r t i : :n e s of a t 1 cast i~ n h i n u t e s  . Al th loug h nni ch of t IC u n c e r t m i  in t y
comm g st ioui , tilld j ) c) l l u t a i m t  cmii i ss ion s  mum - c el i m m u i n a ted  , average I m i p t i n m e  u s
i lie r e t  seci . P umb 1 i c m~ i 1 1 1 u i gn e s  s t 0 m n i a k e  t h i i s t r u d e — o f f  h i  s ce’ ) to be Pr0~~’n
hurt ller it u e)re’ , i r~ip id t imiiis i t I ink to ,m rei at i cel > r e’miiote s i t c i s less w-orkabl e

; t i l u i m  i n  t i l e ’  C i S c  01 a c en t  m m i  I lv located mm irpox -t

l i u i i s d i c t  j on mu I Co u m s  i c l e r a t i on s

T u e  iummj ~,ie t of ~j umi j s d i c t  io nmm l fr a gm e n t a t i on  on capmu c ity  ex p a im s  ion h a s  been
n m o t e e h  a t  scv e ’ra 1 p o in t  s in  t h e ’  mi b o ve d i scu s s i  ~ . I t  m a y  be r e - e m i l  led tha t  over —
l a j r p i m m g  ~u u i d  u i l l — d c f i m i e e h  l e g a l  . m u t l i o i - i t y  in  a i r p o m - t  n i m m t t e r s  imp in g e s  upon the
f c m m s i b i  1 i t >  e) f cmi p ac  i t >  e x p an s i o n  i n  vmi u i o uu s  w m i y ~- . t i m e a u u t  l i o u i t y -  t o  i m p l e m e n t
c i l t I n i ~cs i l l  c)~~eI~~t t I O ulm i  1 proc e eim m r e’s i s  shared  bet  seen t h e  mm i rpo i t  ope’rmit or and the
I A-\, a l tllou i1 ~~e~~ ci~~i i a sp e c t s  of t h i s  a u t h o r it > rerui mm in eunt est ed i l l  t i m e  c o u r t s .
S I mmi i l m u m l >  - to j se -  st ammdm u i -ds v a r y -  a c r o s s  s t a t es , am -md betweemi states and t h e  Fe de m - a l
:ov ernm: ient , t h e r e b y  c r c - m i t  Lag a d i s t i n c t  iv e ci elite -mit of uu ilcerta inty ic~~ t im respect
to  a bu t  e t mme nt  inca su re s  and comnp 1 i ancc  . l and u se- p1 ann i m mg and :oim i ng respons i —

b i l i t  ies  m ir e c i s e m a l l y spre mm d over mm u m m u l t i p i i c i ty of j urisdictio m us , - m s i t u a t i o n
tha t II i i lder s  t he  ab i  I i t > -  of a i m - p o m -t a u t h o r  i t ie ’s to  ensui - e  c o m p a t i b l e  land uses
ill  t i m e ’ a irpoi- t \ i c inity - F i n a l b y ,  so l i m t  ion s to time a c c e s s  prob l  em at imuany hubs
is  co m mm p h e a t  ed hr t h e  d iv i s ion  of mi u u t  hor i ty aum uouig t i m e  a i rpor t  opera t or mi nd
t i m e  c it > , c o u iu  t e  , m m m d  St  m u t e’ t V: i  n s p o r t m l t  ion  e i e p a r t m e n t  S.

In s bmo r  , a f u n d a n m e n t m I i s sue  i n  m u i rpo u - t  e x p a n s i o n  i s t i m e  cooi’d i m u m u t  c O m m  or
rem I i  mucfl ie ’li t of e X i s t  ing  a u t h o m -  i t  i cs in order to i n t e g r a t e  time iiidiv idua l r o les
of each i mi t 1 i- m i t  i o u m u  1 m e c h a i m  ism for  t h e  p l a n n i n g  and i mp l e m e n t a t  ion of capac—
i ty ex~- m m n s i o m m  pl -ogu’ m m mn s - Spec  i l i e  recon m ni cnd at  ions , as w e l l  as ex tended exa m in—
at ion  ot  c x i  st ing cooi- el imta t ing b o d i e s  such  as t i le  -\— ~C~ agemic i es , am - c deferred
lin t ii cliapte ’r S . ll ouc eve - , t h e r e  is bitt le reason to expec t that such coo rdin—

m t  i o n  i s  l i k e l y  t o  e v o l v e  w i t i m o u t  t i m e  cr c - mi t ion c - I  a t t r a c t i v e  i n c e n t i v e s  b y t h e
F e d e r a l  Gov e - - m i m : e nt  . Ou l e finding to enieige from t i le  i n t e r v i e w s  conducted dur ing
t h i s  s t u d >- i s  that m m s t r ong  Sen se ’ of j u m - i s d i c t i o m m a l p m m r o c h i m t l i sm u u ( e . g .  c i t y
v e r s u s  c o u n t y )  p u e - v i i l s  among mu ti ny a i rpo r t  ope r mmtors  , espe- c i a l l y  au m u ong the
I~m r g e -r , f i n mm nc i a l l y  im i depe ndent  a l r pon -t s  wh ic h i  depend l eas t  h e a v i l y  on Federa l

m o n i e s  to  s i u p p o r t  t i m e  in . opel -a t  ions  and cal-r i t a  1 improve m ent  p rogra ms .

F i mince Iss ties

The muj  or a i rpox - t s exan m ined in th i s  study are f i  um anc ia l  lv solvent  - No hubs
f a c e  f i n a n c i a l  d i f f i c u l t i e s  in cover ing  e i t h e r  opera t ing  expenses  or in fim i-
m i n c i n g  i mnj m- c v e ’nle ’u i t  s ~mrogran m s .  Several  ac t u a l l y  gene ra t e  an opera t ing  surplus
1 m m - ge enoeig h to pet-mit (should they so choose) a si g n i f i c a n t  degree of f i n —
a n c i a b  i n d e p e n d e n c e  f rom both Federal and s t a t e  fund ing  agenc i e s .  In no case
has e x p a n s i o n  of an e x i s t i n g  hub a i rpor t  been s e r ious ly  or c o n s i s t e n t ly
hindex -ed by hick of mm mm u tc h im i g local funds for facility- improvements.

Several re - - i s o ns f o r  t i-m i s  g e n e r a l l y  f a v o r a b l e  f i n a n c i a l  s t a t u s  may be cited .
Fi rs t , a i r p o r t s  re ly -  for financial assistance upon numerous m a t c h i n g  funds
sources that col ic -ct ively provide a reliable 1)00 1 of resources. Federa l parti-
c i p a t  ion in a i rport development is based upon time Airport and A irw m m Develop~ent
Program (A [) AP )  of 1970 ( a s  amended in 1976) .  The ADAP program p rov ides  f i n -

mmmc i a l  m u s s i ~- t a m m c c  for a c qu i s i t i o n  of a i rpor t  l and  and for facilities needed for
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safe  amid dependable  use of a i r c r a f t . The 1976 Mienditients make several new types
of proj ects eli gible for development grants , including acquisition of snow re-
muova l equi p m u u e m u t  amid noise supl)r es sion equipment , t he cons t ruc t ion  of ph ysica l
ha r r i e rs mi rm d l - rnm dsc ap ing for the  purpose of d i mn in i s h i n i g  t he  e f f e c t s  of a i r c r a f t
n o i s e , the :icqlmi sit lou of land to insure that it is used onl y for Pem ri-m oses
wi t i ch  ml r c co m im p m u t ih i  e- w i  t ii t hue  u o  i se 1 evel s of t he  op erat  ion  of a pub i  ic a i r p o r t ,
amid t erum i u mu I dcv c b oputi e mit , inc I u m d ing mcii t i utloda I t e nu i mm I dev e ’ I opric -u r t  , in non —

r e v e u m e m e  p r o d u c i n g  P u m hi l i c — c i s c  a r ea s  . the Amendment  s to t ime  I ~~~( n Ac t , among o the r
c h a n g e s , i n c m - c m m s c d  t i m e  Feel crm i 1 share of m m i r p o r t  d eve lo pnm e i i t  p r o j e c t s  fro imm
50 perc e’ im t  t o  75 I m e r c e n t  for  1 m m- ge a i mp orts , except  fo m te i-m i mia I ciev el op rn eimt
I l l e r e  mire ’ I im itm it iomm s on Feden- m i 1 pai- t ic ip at ion.

F e d e r a l  g m m l  nt  s mu - c- t lie pr urn e , but  it o t t i m e  on 1 >’ , soul-c e of r evenues  for
ca’m i tab i n m m l u i - o v c n u c - m l t  s - Most  st  m u t e s  , throug h t i-me i r  e i e p m u r t i n e m u t  s of av iat  ion em -
t r a n s p o r t m m t i o n , it i-ant funds  t o  m u i r p o r t  op e r a t o m - s for  cm lp i  t a l  improvemem lt S. In
some cases  - s t ; i t e  age’ui c i es  i- ece ive  Federa l  fund s for reg i u m - ma l or s y — m t e n  - -o planning
ti-mat in ec -m po rm m t es ant i  I y’ses of n tu m u j or a i r  c a r t -  icr aim-ports S t i  t e a ~e’nc i es t rad i—
t iona 11 >- hat- e been mu c t iv  e’ m u m  t i c  d e e - e l  opment  o I~ gemmeu - a  I i v  imi  t 1 i m p O r t s  .

\ t h  ire i  source  e)f revenues is i eve imti e  ge l - m c i -m i t eeh b y m e t  iv i t  ies  m i t  t I~ u rport S .

At  a i t- 1 ou - t  s w i t  h m o r e - t t i : m m m  2 nu i l l  ion cn p l a m t c d  pu s  se - m m f e r  s , kr - s m -e ve nu e  gen e r a t o r s
are  concess  to i l s  (-1-I p c r ce ’nt ) , a i r f i e l d  a m - c m (28 per -cen t ) ,  t e r m i n a l m u m - co ( 1 3  per-
c e n t )  , hzung ;m r an-md i-r um i i  c l i n g  ai em m ( 1 1  pr -I - c cu t )  , and 5> - s t  e - m ~ - mi d services (-1 per-
c e n t ) .  —

In sumumar> - , f in a n e  i i i  cons t i -aunts histor ically h a v e ’  beeu’m mu re ’l it  i V e l y -  m i n o r
obs tm i c  b e - tc- e x i s t  i u -mg a i r~ro It expansion . em ieruu is Fede i-mm 1 s i m j r j r e r t  stip p i ement ed
by s t a t e  co i u t r i i ) u t  i - a im s m ind c -permi t i r ig r c v e ’ r l u m e s  h a .  e collect ive l y cre m t ed  a per-
ceived s i t u m i t  io u r f  f i i m a i m e  hi! s e c u i m -  i t > ’  ;mno ui g a i r p o u - t o lmera t  o rs  -

1)esp i t e  t i m e  cx i s t e - m ice of nmi  I l m i g e m u u t h o r i t > -  t o  t a x  a r e m i  res i e h e m i c e ’s by- many
ai rport o i ) c u a t o r s  , l o c a l  pol it ical rca 1 i ty  i mmi s p r e y s - m t  e d  t i e ’ e ~mp loi t a t  ion of
this potent u al b y  l u c r a ti v e  revenue source.  To elate , this p:is t o t  t r e a t e d  ser-
ious imr es su l -e s  on mu i rp or t  op e r a t o r s  because of t i m e  nu m b e -r  of m m i t  crn a t iv e  f u n d —
ing sources. h owever , should these alternative-s be come less mu cc i-s si ble , loca l
au thor i t ies  may be compel  led  to r e e v a l u a t e  t h e i r  h e sut mi mi cv to use time tax l evy .

EXPANS ION A l  E X I s l - l N t ;  AIRPORTS VE RSU S N1i\ ~ SITES

Por t  ions  of t h e  m uh ove  d i s c u s s i on  have a l luded  to t h e  c o u m m u m n i t y -  -and env i ron-
m e n t a l  i m p a c t s  of a i rp o r t  r e l o c a t i o n . In  t h i s  s e c t i o n , t h e s e  i s s t m c s  are i d —
dressed ex p l icitl y . I’he objective of t h i s  a n a l y s i s  is to e v a l u a t e  t he  compara-
tive advantages m ind d i s a dv a n t a g e s  of the  expans ion  ve rsus  r e l o c a t i o n  o p t i o n s .
A rev i ew of t i m e  f e m i s i h i l i t y  and a n t i c i p a t e d  imp ac t s  of t h e  a i rpor t  expans ion
in situ is presented . Next , nc-u -. site need s and the s t a t u s  of mmew site selec-
tion for the various hubs are discussed . Finally, ,u number of generalizations
are o f fe red  w i t i m  resp ect  to the  p r a c t i c a b i l i t y  of r e loca t ion  from t h e  stand-
point of l imìd av ailabi lity and environmental constraints. An overview of these
issues is pre se ’m tc d iii table 6-2 , wh i c h  summ nar i :es  t he  basic  da ta  from which
t h e  f o l l o w i n g  a n a l y s i s  is  de r ived .

2Federa b Aviation Admi nistration , Economics of Airport Operation: Ca l enda r
Year 1972 (l~e shington: Federal Aviation Admi nistration , Ap ril 1974) .
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F e a s ib i l i t y  of Lm u u t d  1\ c q u i s l t i o m i  t um id Re la ted  impac ts

i’m u h l  e 6- 2 re ’vea 1 s t h a t  for n e a r l y  ha l f  t i - me a i rpor t  s examined  in t h i s  s t u d y ,
m i d d j t j o m i m u l  l m u m m d  a c c lu i s i t i o n  at ti -me existimig siLe is h o t  mm f e as i b l e  a l t e r n a t i v e .
Fl ue i a t i o n a b e  for  t h is  a s s c s s m e m m t  is based upon b o t h i  e c o m m o u u u i c  am - m d e n v i r on m e n t a l
c c - m i s  iel e’rat i o u - m s  . In  a lu n os t  m u l l  cases , in f e a s ib i l  i t y  is m u A s u c  i m u t e d  w i t h  c e n t r a l —
ly l s r c mm t eei mu i rp ort  S hemm m nte d in by h i g h  den s i  t y  r e s i d en t  i m m l , conu mm erc i a l  , and
i t m c l t u s t  ! i mu! g u o u c t  ii m m u c c - i -md it ion thm c t  t i -m i ni s b a t e s  i nt  -a e - x o u l ) i t a n t  i v  hi g h a q u i —
~ i t iou i  c o s t s  for  a i r p or t  o p e r a t o r s  . The typ icm u I ev o lu t  i o r u  of u rban  deve lopment
i it tim e- se mmre ,i s is character i :ed by the  or i g im r u  1 m u u -p o u - t  mi nid s u b s e q u e n t  expan-
s i o n , c o n c u m u - c m m t  comm u imme m - c i mi l and i n d u s t r i a l  grow t h of m m i r p o r t — r c - i a t e e l  a c t i v i t i e s ,
m mm d midd i t  i olim t 1 , t i c - e i g h t  modest  , mi i rpor t  land acqui  s i t  j our . Thus , miu im ch of the

co mn merc im i l mun d i n dem s t r  ia l  ac t  iv i t >  in the  v i c i m u i t > -  of m aj o r -  mm irport s is there
hcc t m m c em ’ t iu ~ .i I m -pou - t  Ac qu i  s i t  iom of t h e s e  p m -c -pe r t  i es c an n o t  he c o m t s i d e r c d

v i m i h l  e u j I m o a c i m  to mu cco m uumio e im mt h u g  t r - a f f i c  needs u t  t i l e ’ Ic-rug run .

~~c- i f l e  .i I t Oe) its V i e w  imund a c e j i m i  S i  t i c - l i  as m u means of e’ m e:m t i ng buffer- zone’s .
1 m m  me- c e i n s t a m t c e s , he m e f i c i a l  m m u mpmucts au - c -  mioted in  t i r e  a p p i -o p l - i a t e  cr - I I s  j i m
oh I r’ u -— 2 , iumd ic at i mmg t im at no m 5 e- exposure won hi i-me rc eiuccei . (It h erw i se , l and

t c j m t i S i t  ion  m - o c r t r m t s  mu -c ei c s mg u m e ’ei w u t i u the’ intent of e xp a n d i n g  time phy ’sm cm c l
plant of the mm i n - p o r t  i n  om-der to imm crem ise e- m i p m m c i t y _  ‘ i b i s  u s  t h e  n u o s t  c o ui mmo rm
m oo t i c.u t ic -mm , m e l  ieiV e rse  imui pm uct s m ire  m i n t  ic  ipa t ed  fou’ mos t  c i t  i es - Const rm m j u t s
i n  t h e s e  c m i s c ’s rr- f e r  to  b c - t i m  t i m e  m u t ’ a i  i m u b u  l i t > -  t im - m c i  cost  of s u m r r o u m m u d i n g  l m m n d  as

m - . e l  1 mi s  t i m e  I i kc ’l iiuood t E m i t  st  m o mmg emme’ i m - o n m e i m t m i i  o b s t a c  les  wou ld emerge to mm m i) -
prop osed r m r , m m o m -  m ic q L uls it i o n  ~r r o g r m m m .

( ( i t  h re-s pc C t to  a ii - q t m m m  l i t  y m mmd u% mi t  cm - ~j ua  l it > , t i le ’ f ew  s i g e m  i f  I cm int mn m p a c t s
mit - c ene i - m u l i v  a ssoc  i m m t e d  m-,ith a l r e - mm d> - existing problems , e . g . ,  m u i I ~ pc-I l u t i o m m
i n  I ( e m t v e m  Las V c m : m m s . m i mm d S t .  Louis , m i nd  w a t e r  q u a l i t y  det c - r m o m - a t i o n  in Ne w
~r i  c - m i t t s  -

F jnm m 11 > , t i c - g r o u m m d  a c c e s s  i u m u p m u c t  s m i ssoc  i m m t e d  m c i  t i m  I m u n d  a cqu i  s i t  ion a u-c
g c m m c r a  I I >- m u d v e i - s c  j u t  m i m i  t ure , om u c e muga i n  ow i mr ~, t o  t h e  or i e n t a t  i o n  of most  mm i r —
p o r t  l e ’r m l t o r s  t o  v i e w  m i c q u i s i t  iom - m as mu uu meam i s of e x p m u n d i m m g m m i r s i d e  c m m p a c i t y .
1(1 t h t he- cx c c-p t  i c - mi s  of Los An g e l  e s  ari d Semu t tie , la u d m m c qu m i s i t  ion  w i l l  g e m u c r m i  11>
u d e - e r s e - l v  m i f r e c t  m u i r e m i d y  c o n g e s t e d  m m r t e r  i a l  s t r e e t s , f u - e c w m m y - s  - mind i m r t e i - s t m i t e

h - m t  g h i w m i y s  j u t  t i m e  a i m -pou-t v i  c m i t .

ce -i - .  S i t e  ~see’ds and S t a t u u s  of S e l e c t i o n

I ) i f f e ’r e ’ mi t  sce ru m i r  m c-s p r e v i o u s ly -  p r e s e n t e d  in t he  s t udy  i uwl icate that by- the
v e i u- 2 ( 11) 0 , h e - t w e e m m  1 and 10 hubs  nmay expe r i ence  e x ce s s i v e  d e l a y s  and w i l l  be
c o r r u p e i l e d  to  d i v e r t  m m p o r t i o n  of t h e i r  a i r  ca r r i eu -  t r a f f i c  to rue -i c sites.

h o m m c e’ t t h e s e ’ m un ticipated needs , m u backlog of site selection studies in
y am - i out s s tm u ges  of P r e i r m i r a t  ion } mm ms emerged . lum C l e v e l a n d , it e nver , his Vega s ,
\e’i’. York , and San F ranc i sco , s t emdies  are e i the r  pi-oposed or unde rway .  In Miami ,

~‘hi m imuc - m poli s , ,ew Or l eans , St. Louis , and San i)i ego , comprehensive relocation
- t u e h i e s  have  been c o m p l e t e d .  In  Ne- w York , Atlanta , and Los Angeles , new site
acquisition is comp leted or nea l- c o m p l e t i o n .  F i n a l l y ,  in c i t i e s  such as Boston
and Philadel p hia , relocation stud i e- s mire- not contem plat ed .

From a r~-e me t- . of the expe r i ence  of the major hubs t h a t im ave ’ m i t least consid-
ered uie - u - , air carrier airport sites , m u generalization mmiv be drawn. Despite the
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enmp hasis on envirouimnenta l concerns in the selection of new sites , other consider-
m i t i o n s  have u l t i m m u t e l y -  de t e run iu m ed  t h e  ou tcome of th e  expans ion/ re loca t ion  decis-
ic-ui. The recen t  cases of San i) iego and St. Louis are exemp la ry.  The case
a g m u i m l s t  c - au - m t im iumm ut io r m of opera t ions  at Lindbergh Field from an environmental
stand point was d emur—cut . Cmupmuc ity ’ expansion p o s s i b i l i t i e s  mit L indbergh  are
I i m i t  ed , mu riel  t Im e Lets fe a s i b l e  m u l t e r n a t i v c s  tha t  do e x i s t  wi l  1 in tens i f y m ud verse
noise  m iui d gmo i i i md  access  i lu ipact s  . -\ number of a lt e r n a t i v e s  to  t h e  r e t e n t i o n  of
Lindher - gh were  su igges ted  in t h e ’ Smu n I) iego Reg ion A l t e r n a t i v e  Air -  Transpor ta t ion
P l m ur m (1973), m u l l  of w h i c h  w o u l d  have reduced the impacts  assoc i mmted  w i t h
l i n dber gh o p e r m u t i o u m s .  The April l9T ’ 6 decision to retain !,indhergll in  i ts  cur—
i-ent c o n f i g imr a t  u c r i u  f o r  aim i n d e f i n i t e  period nuay be in terpreted m is  l)Ubl ic
w i l l i n g n e s s  to accept mudverse environnienta l impacts as mu cost  of preserv i ng
the m m c c c s s i h i l i t y  m n ri  eec -n-ion ic  s t i m u l u s  of mu c e n t r a l l y  locater1 a i r  c a r r i e r
a i rpo r t  -

i’he c m m s c  of  St . Louis  m i l s o  r c v e m u l  s t h e  f u n d a m e n t a l  d e t e r m i n a n t s  of mmi i cx—
pam - m s iou -m v c u - s u s  r e l o c m u t ion dcc i s ion .  Op e r a tio n s  at Laimmhei- t w i l l  cont im m ue  to
c r e m m t e  h i g h l e v e l s  of no i se  exposure desp i t e  the i nc r eased use of a i r - c r a f t  w i t h
q u i e t e r  e n g i n e s .  ~Se’e ti -me e m u r l i e r  discussion of noise iunpac t-c .) In spite of
t i - m i s  , how ev e ’r , t h e m - c is w idesp  i-cad pub l i e  suppor- t fom - i-eta ning Lambert even
t h o u g h m u s i t e  foi  m u m - e p l m u c e m e u i t  a 1- 1)-art is muva i  l ab I  e. Thi s su gg e s t s  t ha t , at
l e a s t  in t h i s  i n r s t m m n c e  , t i m e  i c - emi l c oumn uni t > -  p l a c e s  l ess  eunp i m m i s i s  c-ri e m m v i r o f l —

r neum t mu l cons i d e r m u t  i - a ims  t h a n  on e co nun um I c  mu m - md o ther  c o ns i d e r mm t  i c - m i s ( e .g .  , ac c e s s i —
b i l  i t >  to l ED ) . ~( I m c t  I mem - em - not  s u i c i m  mm d e t e r m i na t i o n  would  r e s u l t  at  o the r  loca—
t iou - m s , h o w e v er , mus t  mm u- .- m u i t  t h e  f u t u r e  experience of c i t i e s  c o u m t e m n p l m m t  i ng  a i r-po r t
r c l o c m u t  ion - ms .

CONC LUS IONS

This c h a p t e r  humus exanmi ned t h e  a l t e m - n i m u t  i c e  types of c m i p m m c i t  V e x p m i r m s i o r u
opt  ions , the comnmu nit >- irum pa cts of existim i g mm i rports , t h e  f e m i s i b i b i t y  au -md
impacts of expansion in situ , mind the stmmt us of u-mew airport site select ion.
The ma jo r  c o n ch s  iou - m s of t h i s  m u m m5i l y- si s may he suumni ar i : ed  u s  f o b  l o w - c :

a. \mommg the four nuajor types of capacity cxpm um i s ion , ~me’ nc - St  commonl y’
adopted opt il-rn is one w h i c h  r e l i e s  upon i mm iproved o p e m m i t  i o n m u  1 I - r u c - c e -~i m m ’  ~s w i t h i n
c u r r e n t  a i rp o r t  b o un d a r i e s .  T h i s  Pre fe rence  d e r i ve s  fr-c-ni e m m v i r o n m e n m t mt l , eco-
nomic , and a c c e s s i b il i t y  c o n s i d e r a t i o n s .

b. Noi  Sc- exposu re- is , au -m d w i l l  c o n t i n u e  to  be , t h e  m a j o r  c om n mu u mi ty
impact a s s o c i m m t e d  w i t h  a i rport  opera t ions  for  at least m m decade - . The respon-
s i b i l i t y  and a ut h o r i t y  to l e g i s l a t e  and finmunce abmutement procedures lacks a
clear-cut legal ba sis. ‘I’his situation is common to many element s of airport
p lanniag and operations au -md hinders the implementation of effective cont rol
measures.

c. The f i n a n c i a l  pos i t ion  of major airports is secure , owing to the
mix of revenue sources and disposition of pub l ic agencies to promote airport
develo pment. However , ti - m is may not be necessarily true for new major air
carrier air ports such as Kansas City and Dallas-Fort Wort i-m .

d . -\lthough environme ntal concerns tend to dominate ti-me public debate
ov er the expansion/relocation issue , considera t ions of accessibi l ity and
finances exe rt mor e influence in the decision to re tain or relocate a major
airport.
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[ mm c h a p t er  7 , t h r e e  mm u r -p o’ t  rcloc,m t ion d e c i s i o n s  mire examined in d e t ai l
in order to provide so r t i e  i n s i g h t s  i u m t o  the backgroun d , imp l emen t a t i on , and

su bsequent c-permit ic -mimi I prob l ems thmut  m i re  l i k e l y to  a c c o mpm m nry  such dcc i s ions  -
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CH AP TER 7. RELOCATION OF MAJOR AIRPORTS

S 1 : C i I O N  I. . INTRODUCTION

The purpose of ti -m is chapter is to examine the general characteristics of
the m -eloc at ion process associated with the shifts in scheduled air carrier
scm-vice ft-om :i au -i existing ruu etropo litmmn airport to a new facility. In partic-
ular , those fmictc-rs murc described which shape the f e a s i b i l i t y  and pract ica-
bility of u-cl ocat ion actions . ihe chapter includes an examinat ion of the major
causes tii mm t led to the establishment of nn ajc ) r new a i r p o r t s  i n  s e l ec t ed  A m e r i c a n
c tt ucs , mmii c-vc-rc iew c-f ti -me steps mind genera l  types of act ions  w h i c h  c h a r a c t e r i z e
t i m e  mclocm m ti o n process , mum -m el :uur evm u lu ation of (-mow successfu l time relocations
hm t v e b c - cu .  Tb u s  i s  mmmi u m p o - m - t m i n t  t a s k  for- mu number  of reasons .

i i  r s t  , t i - me c u r r e n t  rd e v m m m m c c  of re locmu t j o u r  is u n d e r s c o r e d  by ti-me fact that
m m number of major h u b s  iui t he  u n i t e d  St m i t c s  are  contemplating r-elocatiou i s (for
e x a m p l e , C l e -v e l a i rd  mind ~h i m i m  i )  - F e i r t he r , bec mu use  many - o l-r scrvei -s have r e l a t e d  the
deve lopnien t  of the u - mew A t l a n t a  m u i r p c - m-t in the m n i d s i x t  ies w i t h  the growth of the
s o u t h e a s t  (and even u- c-late the n-mew Dallas -Fort Worth air complex to the general
economic  w e l l - b e i n g  of T e x a s ) ,  the cons truction of major new a i rp o r t s  has al so
emerged as mu m aj o x -  i-eg io n mm l d ec -e lopm ent  s t r m u t e gy -

Second , an mi m -mal y sis of the moves that have characterized selected major
airports serves to ident i fy , amid place -in a more proper perspective , a number
of c r i t i c - m u  p i m i n u m i n g  f a c t o r s  t hat  u-c r c  not m u d e q u m a t e l y  comi s idered  when t i - me
progr aun s sc-re  i n i t i a t e d .

Thi rd , hy e’x a u n i n i i m g  the events thmu t characterize the airport relocations ,
it is possible to drm uw conclusions concerning the general feasibility of the
establishmeu -tt of major new air facilities in the future.

Finally, as ti -m is overv i ew clearl y indicates , severa l of the assumptions
which led to the establishmen t of new airports have not proven to be entirely
accurate , and , consequent ly- , benefits of relocation primarily- associated with
reg ional economic stimuli ucere less thmin anticipated .

RESEAR Ch STRATEGY

in order- to present a realistic appraisal of the relative success of
se lec ted  majo r  airport relocations , two major perspectives have provided the
ove ra l l  frame of reference for this chmmpter. First , the analysis of airport
relocations u s  based upon generalizations of findings drawn from three case
studies.

a. In Kansas City in the early 1970’s, schedu l ed air carrier service
s m u s  transferred from a centra l city municipal airport to the new Kansas City
International Airport locm uted approximately 19 miles north of the city ’s center .
This  case s tud y was chosen becz uuse it  provides an example of an airport reloca-
tion which proceeded without ma jor problems.

b. The development of the new Dallas-Fort Worth International Airport
was chosen as a case study characterized by a number of implementation problems ,
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in v o l v i n g  i -roth l oca l  p o l i t i c a l  j u r i sd ic t ions  as wel l  as the new airport config-
ui r at  ion and equ ih )u nen t

c. l i me  new yh i rrubel Air port in Montreal was chosen as an airport
r e l o c a t i o n  t h a t  has beem -m characterized by numerous implementation prob l ems .

By e x a u m u i m m i n g  these  sounewhat divergent airport relocation processes , each with
i t s  own degree of success in specific areas , it is possible to identify some of
t i m e  u n m u j o r  f a c t o r s  t h m u t  may f a c i l i t a t e  or impede the  r e l o c a t i o n  of other major
a u -por t s .

The second perspective deals with the major types of questions that are
asked  in t h e  a n a l y s i s . I t  is beyond the scope of this research to carry out an
un-de pth m u ta l y s i s  of the plans for each of the airports , the specific architec-
temr a l mind eu-mg iumeering work accomplished , or to present a detailed financial and
a i r  o p e r a t i on s  c v m u l e u m u t i o n  of t he  move.  However , by focusing the research upon
the  g e n c r m m l c h m u r a c t e r i s t i c s  of the  r e l o c a t i on , th r ee bas ic  qu e s t i on s a r e
e xp  b c - i- ed .

mi. h i rst , im i the case of each of the three airports noted above , the
major remus -aims cited for prompting a relocatio mr are identified .

hr . Secon d , t he  genera l c h a r a c t e r i s t i c s  of the relocation process are
exairuimied , i u - m c l u m d i n g  t he  identification of ma jor problems that had been antici-
p m u t c d , i-rut f o c u si n g  (in those t h a t  arose d u r i ng  the  r e l o c a t i o n  process and had
not  h eem -m m u d e q u u a t e l y  f o r e seen .

c .  F i n a l l y ,  mu m exam i m m a t j o n  of  the  r e l a t i v e  success of the new f a c i l i t y
us preseir ted , um -iclud ing an evmrluation of the degree to which the new airport
s a t i s f i e s  the  o bj e c t iv e s  tha t  led to the move. An important part of this third
p e r s p e c t iv e -  i s  m m e x m n m m i n a t i o n  of the  m i c t i v i t i e s  t h a t  c hm u r a c t e r i z e d  the  old
a i r p o rt , es p c c i m u l l ~ th e roles of g e n e r a l  a v i a t i o n  and ,mir frei ght.

OR GANI A TION OF TIlE CHAPTER

1m m t he  d i s c u s s i o n  which  f o l l o w s , four ma jo r  t op i c s  arc examined in detail:

mm. Review of the major causes for relo cation .

b . Problems and characteristi cs of the relocation process.

c . Current status and relative success of the new facilities.

d. Geumeral conclusions; i.e., are major airport relocations feasible
today ?

SECTION 2 . MAJOR CAUSES OF AIRPORT RELOCATIONS

Based upon an examination of the factors that led to the relocation of
airports in Montreal , Dallas-For t Wor th , and Kansas City, it is possible to
i dentify a number of causal factors that were common to these communities.
Furthermore , many- of these sam e factors have appeared to be critic al in stim-

L 

ulating feasibility studies and plans for new airports in other cities such as
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St. Louis , Clevel and , and Mia m i , and were observed in communities that recently
have comple ted major  a irpor t expansi on progr ams such as Tampa and Honol u lu .
That is , in each of these cases , certain cri t ic a l indica tors emerged as the
major stimuli for relocation or redevelopment. These factors may be related to
three major groups :

a. Problems with the quality and capacity of existing facilities. The
first group of factors leading to airport relocations involves consider ations
of the quality and capacity of existin g airport facilities. These factors
include:

(1) Lack of room for airside expansion , including a shortage of
space for runways (both increased length and additiona l runways), the parking
of aircraft , and required new buildings.

(2)  Lack of room for l ands ide  expansion , inc lud ing  a lack of space
for expanded terminal facilities , air traffic con t rol f a c i l i t ies , park ing ,  a ir
f re i ght , related office space , and areas for industrial and service use.

(3) Shortages of space and limited expansion potential in con-
tiguous areas , especially related to traffic , parking, public transportation ,
an d related problems . In most cases , expansion at the old airport was severely
l imi ted by cost considerations , as well as the possibil ity of conflicts with
ac tivities associated with the surrounding areas .

(4) Potential safety problems related to runway length and orien-
tation (especiall y- in summer months), and potential obstacles to airport use
resulting from the rapid buildup of cont iguous areas .

(5) Reductions in the quantity and quality of air service includ-
ing pro blems of excessive de lay- s , reduced passenger and cargo loadings due to
deficient runways , and general passenger dissatisfaction with the overall
layout of facilities.

(6) Needs for major renovations for old facilities , and requ ire-
men ts for upda ted bag gag e hand l ing  and passenger routing systems .

(7)  Land u se conflic t s , especially numerous lawsuits related to
excessive noise impacts on surroundin g residential areas.

(8) Conflicts in competition with general avia tion activities and
certain types of fixed base operators. Strong recommendations and orders by
the Civil A eronautics Board (CAB) and the Federal Aviation Administration
desi gned to reduce undesirable competition between airports.

(9) Plans for major changes in types of air service , such as
planning for the “age of the jumbo jet” and the attraction of international
routes .

b. Reg ion al growth considerations. The second major type of factor
underlying airport relocations may be descri bed as symbols of regional economic
prosperi ty. In o ther words , the new airpor t s were viewed as being symbolic
necessi t ies in tha t they tended to presen t evidence of a region ’s economic
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streng ths , e t m m h i l i t v . mind ruoteum ti al growth. They were seen as absolute neces—
Si  t m e s  1c - r  m m u i c - i  u e ~~~ i o m s m l econ omic  deve lopment  programs.  The presence of a
re ~~~ i o n i u 1  m i t  r p om~~ ~~~~ re~ ;ir deeI  u s  an e s s e n t i a l  step im - m a t t r a c t i n g  a wide range
ot~ h c .mdqumu n -tc u - -- u c t i v i t i e s , nmmummuf -ac turing activities , services , financial
j u st i flmt lo uis , m u m t e n m m u t  i ’ :u m m t r i vel e -r~ , an-md a host of other business benefits -

c .  P r o j e c t i o n s  of d e m : m c - n i d .  Pe rhaps  the most important cause of all is
t}ue fact that the planning act iv it i es missociateul with the new airpox-ts in the
cit c-s r m c - t e - d  ib oc - e- -~ 11 hm id h- rr t-pmured sets of projections that indicated rapid
c u o s t  ~m i n  he iL -e m m i d iou- m u i r  t r m u - e- 1 im i t h e i r  a r e a s .  I n  r e t rospec t  , i f  these
proj c t u - aims had beem i ac - i - c  con ~~ c r v m u t  i ye . many  of t i - me h - r r o h  bern  mi r ea s  noted above
m um ~tht hmmvc i- rc emm handl ed by opcu-m i t iona l improvements such as peak s p r e m u d i n g , or

y c - o r m c e r t t -J c t - m s t h  p rog i - m i ms  Lies  gm -med to expand in to  con t i guou s a reas .  Iho w -
c-v u - u- . ~ n- c- mu uc~~e~~t c-mice of h i gh g r o w t h  f o r e c m m s t s  fo r  the th ree  ar - emus s t u d i e d
t i n m u t  g c n t -r ~ 1 b s t m  cd the e-x J - e-rienc e of the 19b0 ‘ s would  con t i nue  t h r o u ghout
the fom-~ cast period , the development of entirely new a i r p o r t s  sceuned the only
i - u t i onmu 1 ~u 1 tcrm imm t i ye -

1) ISCIJSS \ OF 1NDIV I D~J A L CAUSES

-\ -m t i m e  out  l i n e  p r c s en r t e d  m m bove  s ug ge s t s , i t  is possible to identif y mu
munni-rem- of c u t m s e s  iou- t i n e  irport relocat ion; howeve r , wh et h e r  or no t t h e s e
usc - cu d h u c e ’ i c t e i m u l l v  led to the  c r e m u t i o n r  of an e n t i r e ly  new facility — — sithout
the ~‘resence of b i g ht g r owt h  pro j ect i ons  fo r  mu r service  dem im mu n el — —  is an enti rely
c i t  t t L r e ~ 1t c - a c - St  iour - in ti -me discuss ion ti tm ut follows , the nature of these major
cmuus al factors ,u i-c d i s c u s s e d  in g remute r  d e t a i l  -

~p u c e ’ f - i  I.  x p mmns  i on

1m m t h e  c ase  c-f m u 1 three a i r p o r t s  r ioted above , the  need for spmuce for
c x p a m r s i o n  i s  n u e n t i o n e d  most  o f t e n  and most strongly as the remuson for new
a i r p o r t  - o n s t r u c t i o n . There mire  m i t  least four dimensions to t i - m is expansion
questi on that should be noted. First , in each of the airpom-ts there w m u a
s i g n i f i c u n u t  need for exi)minsiori space in regard to airside activities. For
example , ti -me Kansas City Munie - ip a l A irport consisted of mu l i t t l e  over 50 acres.
The f a c i l i t -  wm u s so tig h t in  t erms of space , that major pu -o l-r iems o~ c o n g e s t i o n
were- encountered in p a r k i n g  aircraft , and it was o f ten  n e c e s s a r y  to  s h u t t l e
~- i~ n t ~ equ i p nue nt  to o t h e r  f i e l d s  for  s e r v i c e  and s t o r a g e .  In mu number  of cases ,
du e to t h e  compactne ss of mu irside fa cilities , aircraf t which had just landed
hm u d quit e long us. ttt s i n  or der to r eac h gates , and o t h e r  problen u s  r e l a t e d  to
m ane umve-ring on the airfield itself were encountered . The airfield was so small
t h a t  i t  was riot possible to plan seriously for the construction of new hangars .

-\ lack of sp m l c e -  for expansion in regard to landside activities was also a
major causal fmuctor. For example , in the case of Kansas City - , the old Munici-
pal A ir imort had m u ma x imum capacity of 1 ,000 vehicular parking spaces. There was
no satellit e - parking , and there was no room for the expansion of terminal
facilities r m u mr frei ght facilities , In the case of Love Field in Dallas .
while that :u ir po rt a ce - e rci u c t s for almost 1 ,300 acres , space was simply not avail-
able for an)- type of increased air carrier oper ations , general aviation opera-
ti ons , or the expansion of pa ssenger and traffic contro l facilities.
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In this contex t , each of the airports demonstrated major problems in terms
of expand ing  ti -me a i r p o r t  boundary  i n t o  c o n t i guc - e u s a reas .  The Kansas C i ty
mui rport wa s bounded on at lemust three sides by- the Missouri River , and on the
foui th by a hi ghway sy’stem . More typical is the situation found in Montreal
and Dallas. In  these cities the areas surrounding the airport became highly
built up with commercial , industrial , and residential land uses. Not only w a s
the suru-ounding area characterized by a hi gh incidence of vehicular congestion ,
but lam - md pr-ices were hi gh;  aer-eage for conmerc i m u l and i n d u s t r i a l  use in each
case ex ceeded $50 , 000 per acre . Fu r the r , due to  a growing sensitivit y on the
par t  of l oca l  r e s i d e n t s  and m e r c h a n t s , an~- typ e of mu i rpor t  expans ion  in t o  the
nei g h b o r i ng  mi n - eas  w as  l i k e ly  to  have been s t r o n g ly opposed . In mn any cases ,
r e s i d e n t s  mind b u s i n e s s m e m -u in t i -me a rea i n d i c a t e d  t h a t  aum y ty -p c of a i r p o r t  expan-
s ion w o e m i d  a d ve r s e ly  m u f f e c t  t h e i r  h u s i n e sm ~cs and the  q u a l i t y  of l i f e  - -  even
timou g h u n uost  of t h e  e c onon u i c  m u c t i v i t  i c - s  i n  the  m u r c m i  i c e -m e  c l e a r l y -  a i r p o r t  r e l a t e d .

A i r s  u d c  mind i m m n d s i d e  S i t u m i t  iou -ms

The question of the relative inn upo rtm unc e of a i r s i d e  ve r se i s  l a n d si d e  a c t i v i -
t i e s  in st i u m m u l m u t ing a i rp o r t  e x p a n s i o n  is one where professionals often tend to
d i s a g r e e .  For  e x a mp l e , some fee l  that Im inds ide problems of saturation mire
e a sie r  to el c :u l with than arc mu i r s i d e -  p i - oh i em s - However , in t i -mis  m u n a l y s  is
landside muctivities in the vie w s of citi:en s , city planners , and businessmen
mippear to have been considered to be more si g n i f i c a n t  in l i m i t i n g  g r o w t h .  For
e x a m p l e , in t h e  cmu se - of M o n t r e a l , l oca l  a i r p o r t  p l a n n e r s  i n d i c a t e  t ha t  even
w i t h  r e l a t i v e - b y  h i gh demand p r o j e c t i o n s , m u i r s i d e  r e l a t e d  c ap a c i t i e s  at Dorval
were c e r t a i n l y  m i d e q e i m u t e  t h r o ug h  1985. hhowev er , l a n d s i d e  operations were char-
acteri:ed by ex c e p t i o n a l l ~ - h i g h  l e v e l s  of c o n g e s t i o n , and t h e i r  peab s a t u r a t i o n
poiu -u t  w as  c o n s i d e r e d  pas sed  in  l9~’5~

Op e r a t i o n a l  S a f e ty  F m u c t o r s

TI-m e question of mu i r operation s safety- is another fac tor  t ha t  should he
noted in this context because it is closel y related to expansion potential. For
example , the old Kansas City ~leinic ipa l Airport had a main runway l ength of only-

~‘,000 feet , which presented some mmu i or problems for aircraft operations in
inclement wemither and mnf luem -mced capacities during summer months. Also , in
Kansas City aurd to mm lesser ext ent in Montreal and lua ll a s , the surrounding area
was characteri:ed by a numbe’r of dmmngerous obstacles such as radio and telev i-
sion towers , hi gh m -i se m m p a r t a e - n t t s , lur g e retail si gns , and other urban features
tha t  p re se u -mted  s a f e t y  h m m z m u rd s

Q u a l i t y of Service

Another group of considerations that led to airport relocations are related
to the quantity and quality of air service. In each of the three airports , due
to limitations on the scale of operations and especially - the number and l ength
of runways , a number of fli ghts were characterized by relativel y long delays.
For ex ample , in the case of Love Field , there were several hours each day with
runway delays of 20 to 30 minutes . At the sam e time , parking, traffic , baggag e
handling , and s i milar types of problems exacerbated the situation and led to
significant passenger dissat isfaction. Also , in the case of Kansas Cit y ’s
7 , 000-foot runwa y - , in the h o t t e s t  summer mon ths  the number of passengers and
amount of air cargo had to be reduced in order to assure certain safety minimums .
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l h c  a i r c i  i i  i e l_ s  t h e n n u s e l v e s  w e r e  ~ e u y  se ru s i t  iv c  to the ex ten t  of passenger
c 1 i s s m u t i s f u ~~t i o n  at these  l o c a t i o n s , m i nd t h i s  could  have been one of the  m a j o r
f a c t o r s  in em l su u - ing t h e i r  suppor t  fo r  the new m u rp o r t s .

S limi t L m i - l v , in  m u l l  t h r e e  cot nt muni  t ics , t i - me t e r m inm m l s  t h e n u s e lv e s  were outmoded
to v m i r y i u - m g  d c - g t e - c-s . ‘ihese  I m u c i l i t i c s  us e - r e  initially constructed iii the 1940’ s
and l~u~ 0 s , m i nd  desp i t e  i g n i  f i  c - m i n t  inmp i- ov emen ts  over t i m e  t h e y  tended to be
too sm - ill • to  h a v e  outmoded h m u g g a g u -  h a n d l i n g  equ i pment , and to use poor passen-
g e r  roemt I n t g s  in  sc -m e  cases  ( s u c h  as Love F ie 1d~ , a s e r i e s  of i n c r e m e n t a l
i m umpr o ve un ue n t  5 o n l y  s e r v e d  to  1 e - t u g t h e n  ti -me u-, i l  k fronm pas senge r  1 ounges to the
a i r c i - m m f t  . 1mm short , d e l a y s  to u i  r c r m m f t  , congest ion , armd turmoil in passenger
related activit i es , and the general age of thi- facilities all suggested that
ma~ o r i r n p u - ove -me -rt t p r o g r a m s  w o u l d  he r e q u i r e d .

Fn v  m rc-tt ::~e-n t m m  1 m u m - m d L m um id  Us e  Conc e -rn s

\ : uc i : ~~-e - r of  l m m u m d  u s e  ques t  io n s c o n t r i b u t e d  to  the  e v e n t ua l  d e c i s i o n  to
r e l o c a t e .  E ach of t i - me  a i r p o r t s  exper ienced over a decade of c o u n n p l a i n t s  regard-
ing the unu upact c - f  mio i se oui c - omit  i gelous m ire mu s - B y- t i re  l m u t c  l9 ( O ‘ s and e a r l y -
I 9 1) ’s , t t i c - se  c oumip l  a n t s  hmu d bc - cc- etc  q u i t e  common and had ev o l v e d  from angry
phone c a l l s  to  a c i - i m u t o n i o u s  l a w s u i t s  - F u r t h e r , mu u i uu mhc i -  of cit i :en groups began
to e-nne -u ~ge i n  t h e  1 m u t e -  l9o() ‘ S o r g a n i z e d  pr  i ma i - i  1> - to f i g ht  a i r p o r t  expans ion  in
t h e s e  co nnuun t um ni t  ic :~ on cmiv i u - o n m e m m t m u i , ecouroumi Ic , mu r u d o the r  gr - ou u mds  - Because of
t i r e s e  t y p e s  of c c - n f l  u c t s  w i t h  suu -round ing  m u rem i s , and in c l u d  i m u g the l rob le rns  in
r -ega i-d to e- xpa uis  ion  mc - ted m u bov e , nuunbe r of cii rport p 1 mu nn er s  i i i  the three
m e t r o p o l i t m u u i  a re a s  felt t h a t  i t  was not fem is ib le to expand l ocm ml l y .

R o l e  of  ( ; cu i e rm u  1 \v i a t  i c -u i

A l t h o u g h i t  u-a s not mm n a j o r  c e m n s i d e r m i t i o n , m u number of p l a n n e r s  who were
in v o l v e d  i n  t i m e  r e l o c m i t i o n  dec i s i o n  w e r e  c o m i c - c - m ed m u b o t t t  p o t en t  jab conflicts

w u t h i  g e n i e - r m l  m i v u c u t i o u m  a c t i v i t y . In  the -  ease of eac h ai rpor t  ex am ined , compet i—
t i o n  for  mu i rsp acu -  m i s  w e l l  as I m u n d s i d e  f a c i l i t i e s  had caused c - e i - t : u i n  ty pi s of
con f r o n t m i t  m o n m s  b e t  1s t - u - mi  gener mu l av t u t  ion groups and the schedu l ed air carriers .
Con see iucnt  l \  , a l though it was not a strong considerat i on , the p o s s i hi  1 i t y  of
i m t i p r o v i u u g  g en e r a l m y i m i t i o n  c o n d i t i o n s  t h r o u gh r e l o c a t i o n  us a y  on e co n s i d e r a t io~i
in ti -me p1 anti u it g  process.

Rej~~~a t o r y  P ressu res

In order t o  o b n t m u u ur m u more u-at ional distribution of reg ional airport facili-
ties , d im - c - ct lnt erv eum t ion by the CAB mind FAA in severa l cases stimulated the
r e l o c a t i o n  d e c i s i o n i . For examp le , the withdrmuwa b of Federal funds for either
p l a n u m i ng or c o n s t r t m c t i o m  u n t i l  D a l l a s  and Fort K ort h  ended t i m e i r  i n t e n s e -  com-
petition was a prime factor iii solidifying plans for a major new reg ional
mi m rpor t . To an even greater extent in the case of Montrea l , direct Federa l
i n t u - r v e n t m o m i  i - a s  a ci- it i cab factor leading to the decision that an existing
a m r p o m - t w o u l d  not be mu dequ m ute  d e sp i t e  any type of r enova t ion  or expans ion
program .
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Tu emids in A i r  i u a n s ~~~r t a t i o m

Time ai  i l  in es  , mis  w e  1 1 as the  mu r p o r t  p l a n n e r s  were m u 1 ~ e) i r 1 l u c - u m e - : J  i n
t h e i  r i e b o cm i t  ion  dec- i s  ion by p e r c ep t i o n s  of e v o l v i n g  t r cn :  -~ m r. cm m r t r a r i s p o r t a —
t i o n .  i tm or e x m u m p l e , f r o m  t he  m i d - 19 6 0 ’  s onward  , t h e bel i e ~ c- : s a i d  b v he l d  t ha t
b y t u e  n u i d — 1 9 7 0  ‘ s ti -m e ju mbo j e t  of ti - me T47 v a r i e t y  would  be c~~!nt ic - uj  , -~o u u i -  ~ obser—
V e i S  s u i g g e s t e d  t h a t  j y  1985 m u i u c r a f t  si g n i f i c a n t l y  l m m r g -r  t h a n  a 7 4 7  u~t ’- u l d  he
c - c - uuunonj il ace. I i i  o t he r  wo rds , i t  w m u s  h e l d  thc u t , due to techn olog  i c - u i cha nges in
equipu tteumt , the old airpor ts with their limit c - d runways am-md sen~ gurt la ci l ities
would simp iy be outmoded . Similarly, by the early 1960’s , a numb er of schemes
had reached the  p l m u n n i n g  s tages  for  hi gh l y  automated and computerized baggage
aur el passengei- transfer svn~t ermts , and it was felt t ha t  most e x m s t m n g  t e u -m i n a l s
could umot mu ccom nmodmut e t h i s  It es  t e c h n o l o g y - . T h i s  s h i  f t  to rd i c - nc  c upon  very

1 m m  rge ~u i  u- c u - a f t  i n  each of  these  th ree  cases i s c - S  also  a c c o m pan i e d  i- ’~- t ime  a ~sump—

t i - a n  t h a t  i m i t e x m i m t t  ion a l t r a v e l  would  i ‘ic-reuse g r e at  b y ,  i t ’ - c - t t~ r i n g  t ~~ j u t  i c - s
t h m u t usc -re not m i v a  1 l a i h I e  - I mr shor t  , the dc c i ~ ic -n  t o  r c l o c m i  t o  was a l s o  St  imu —
I c-t ed  by mu n u m b e r  c-f :ussu mpt  ion -ms c on c e - u n u  m n g  sb i f t  s in a i r l  i n o  e - qum I r i m - n t  and
certain t vpc s of o p e r a t i o n s  w h i c h  w o u l d  h a v e  n u d e  ex i s t  ing fac i i  r. m e s  o h s o l - : t e .

A l  m~~~r t s  u s [c-or ion i c Mu~ flj mliers

The new a i r p o i -t s  u t  ~-bon t rea l  , D a l i  as -Fort  Wor th , and K~uns as  C i t >  a l l  w e r e
b u i l t  w i t h  ti -me idea tha t t i m e> - would  present  a major stimulus fo~ economic
g r o w t h .  In  the  case  of D a l l a s — F o r t  ~ - -‘r t h  , t i n e new a i rpor t  was  seen as a g a t e —
c~ay ’ tha t  %sOu l eI m u t t  r ac t  a l a r g e  number  of i m n w  -abs and u -mew b n m c  m OsS ’ s ~. c- t he
mu r e m i  , nc-me of wh ic -h  w oit i -j  be r e lm u t e d  to th e- u i t -p or t  , hu t  n c - n -  of sb  -h —~~n i  I d t o

i t  t r i c t e d  by t i m e  symbo l of w e a l t h , pow er , c - m i d  1or~.ard t h i u u k  i;u {, t h a t  -- c - u i ~
r e f l e c t  ve ry  f m u v o r m m b~ y upo n the m rca .  More spec- u f i c a l l v , n t i s  u n c c ~~rre m in thc-

i t a I l a s - F o r t  W or th  area f e l t  tha t  ti -me a i r p o r t  would  make ti -me “met cc - p t cx ” r t g  i _ on
a m m i i or  b a n k i m m g  and f i n c - n c  ia 1 center- , a mm u or - c e n t e r  c- f i n t e r  m i a t i l l - i I t r a d e
m u m u d  even lead to  the  d e v e l o p m e n t  of a m m u s s m v  c r - s - m u r c i m  m in d  d e v e l o pm e n t  c o m p l e x  -

h- - t h  p s y c h o l o g ica l  a rid economic  n n u l t i p l  l e  r a  were -  use  as J m c n t  i f i c a t  i c - n  for t u m c
m a g n i t u d e  of ti -me D a l l a s — F o r t  Worth f a c i l i t y .  c-nd l o c a l  mass  in- c - i a  n u i g g e  ste -d
t h a t  ‘ the  impm lct  of t he ne -ic H a l  l a s — F o r t  Wor th  m u r po r t  on t he i a - a - t i c - c - F e d  m e t r o —
p l ex  c m u m i  be c - a l e - a b a t e d  o n l y  in b i l l i o n s  ‘i f  dol  c-rs . ” U was a l — u  st ita d that
“ t h e  e f i  u :c tS  of t t u c  Dal l a s — F o r t  W o r t h  m m i n - p o r t  ~s l b  u n w c t t i n g l~ t ic - c-h e v e r y  man ,
w o muim i mi , and c h i l d  in ‘ t -: ne t  r op l ex  —— the  t o t a l  d i r e c t  and i n d i r e c t  i m n u : t of
t h e  a i r p o r t  in l9~ 5 is C ’St  in ia ted  to be $637 m r t l i o n  spread i n to  v i r t u a l l y  every
i n d u s t r y -  s e c t o r . ’’

In  t h e  c - m u s e  of k u n m a m u s  C i t y ,  s i m i l a r  sen t i m e n t s  were expressed for bm.u i l d i u i g
un e n t i r e l y  new f a c i l i t y ,  and a c o n f i d e n t i a l  repor t prepared for the City

C - t u n i c  i 1 s ta ted  tha t  “ K m m m i s m m s  C i t y  must  p l m u c c  h i ghes t  p r i o r i t y  on o b t a i n i n g  the
r : i n i d  m ind  o r d e r l y deve lopment  of I(C I to ensure th e  f u t u r e  ro l e  -f the c i ty
, u u ’ u i n : ; t  po s i b l e  s t m u g r m a t i o n  and deterioration as a p1-ic - c- to l i v e  and work .”2

t ) m m  - u v i s i t  to  Kansas  C i t y ,  the p r e s iden t  of B r a n i f f  A i r l i n e s  s t a t e d  “There i s
nm - a doubt  t h m u t K a n i s ; u - t  C i t y  w i l l  becon n e a new u c - t e m - n a t i o n a l  ga~~ew ;uv  to the  w o r l d ’ s
m a j o r  c i t i e s . ’

1Jay D. Starling , et al. , Technoiog~~and Politics: The Regional Airport
[ x 1u c r i e n u ’e ( Hmu 1 las: South e rn M e t h o d  1s t  t I n i  v e r s i t y , b97 6)  , clum up ter 2.

2 1i) id , c h a p t e r  3.
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In short , because of factors related to regional development , and a strong
desire to develop symbols of metropolitan wealth and power, key dec isionmakers
in these communi ties were almost forced to think in terms of major airport
relocation as opposed to expansion or improved air traffic control procedures
that would hav e significantly extended the utility of existing facilities.

Problem of Demand Projections

Each of the airports had carried out quite comprehensive projections of
demand for air traffic , including both passengers and freight. For the most
part , these projection programs were based upon trends that were prevalent in
the late 1950’s and throughout the decade of the 1960’s, a period of rapid
growth in the demand for air traffic services . In the case of these three
airports , most existin g studies indicated that demand was growing so rapidly
that conditions would likely become intolerable by the mid-1970’s. As will be
discussed in greater detail in the final section of this chapter , experiences
clearly indicated that these projections have proven to be high .

SECTION 3 . CHARACTERI STICS OF ThE RELOCATION PROCESS

Puring the actual relocation process , at each of the three airports a
number of unantici pated problems arose which varied widely in terms of their
overall si gnificance for the success of the airport relocation . In each cominu-
nity, initial airport planning had begun in the 1950’s. Ground was acquired
and construction started in the 1960’s , and operations were initiated in the
early 1970’s .

In each of the three airports studied , a number of common problems arose
during the planning and implementation process associated with the airport
relocation . In the following discussion , these problem areas are grouped
according to the severity and frequency of occurrence.

Areas with Few Problems

Severa l areas related to the airport relocations presented no significant
prob l ems , and generally had been fully anticipated . These included :

a. The basic architectural and engineering studies carried out in
relation to the terminal , runways , appropriate hangar and related structures ,
and the overall airport configuration .

b. Initial land acquisition.

c. The attraction of hotels , motels , rental car agencies , and other
anc i l l a r y  serv ices .

d. The floating of revenue bonds and obtaining financing.

e. Most types of air operations equipment .

f. Utilities , such as water , sewer , and energy resources (for these
three activities , no major environmental problems were encountered).

g. Overall community support .

7-8
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Areas with tlnanticipated Problems

In some areas , problems related to relocation did arise , and they d id have
some type of negative impact on the conduct of construction as well as on the
actual relocation process. These types of problems included :

a. The desi gn and completion of access roads , especially freeway
interchanges .

b. Obtaining additional land for expansion (at reasonable cost).

c. ‘l’he development of anti-airport sentiment by some citi :ens.

d. Considerable public confusion over terminal layout , si gns , services ,
and  other passenger  features .

e. P u b l i c  confus ion concerning t r anspor ta t ion  w i t h i n  the airport area ,
especially involving shuttle service between airlines .

f. The attraction of industrial and service activities to develop
revenue.

g.  Adequate t r a in ing  and prepara t i on  of a i r l i n e  personnel for the
actual transfer of activities.

h. Some problems encountered in the area of fixed base operations
desi gned to serve genera l aviation interests.

i. The reluctance of all scheduled carriers and especially air tax i
services to transfer operations.

Areas with Severe Problems

In some cases , very severe prob l ems were encountered that caused adverse
impacts on operations and costs. These included the following :

a. The provision of dependable and economic ground transportation
services -- especially important in the case of remote facil ities .

b. Serious labor problems related to escalating costs , strikes , and
conflicts over jurisdiction.

c. Implementat ion of sophisticated passenger , baggage , and freight
handling systems .

AREAS W I T h  FEW PROBLEMS

In most respects , the actual relocation processes that characterized the
Da1la~ -Fort Worth , Kansas City, and Montreal airports have been relatively
smooth. That is , from that time when a firm decision to relocate was made
until scheduled air service was actually transferred , relat ively few major
barr iers to operations and relocation were encountered .
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In  the area of architectural, en~ ineering, and other airport consulting
services,  the p l ann ing  process proceeded w i t h o u t  s i g n i f i c a n t  problems.  For the
most part , des igns  u t i l i z e d  at the new airports borrowed heavily from techni ques
t ha t  were r e l at i v e l y  we l l -p roven  in other new U.S. f a c i l i t i e s .  The on ly  ext ra-
o rd ina ry  p l ann ing  expenses stemmed from s i t u a t i o n s  where the  a i r  c a r r i e r s
raised t h e i r  es t imates  of the u t i l i z a t i o n  of jumbo i e t s ;  t h i s  caused some minor
r e d e s i g n  expenditures . Al though a number of people have been c r i t i c a l  of t he
exce p t i o n a l l y  large scale of the Da l l a s -For t  Worth and M i r a h e l  e f f o r t s , th ese
t ended to r e f l ec t  the high growth rates in the demand forecas ts  r a the r  than any
a r c h i t e c t u r a l  and eng ineering shor t comings .

rn regard to land acqu i s i t i on ,  few major  hurdles  were encountered . in  the
case of Mon tre al , t he problem was solved by government e x p r o p r i a t i o n  of 17 , 000
acres d i r e c t l y related to a i r  operat ions , as w e l l  as a n a d d i t i o n a l  7 1 , 000 acres
to he con t ro l l ed  by a special  m u n i c i p a l i t y ,  in  most cases , i n i t i a l  land a c q u i -
s i t i o n  bega n when p r ices  were qu i t e  low (for  example , $350 per acre in the case
o f Kansas  C i t y ) , and pr ices did escalate as the program prog ressed . Still ,
t he  most rapid increases in land prices were not encount ered u n t i l  the  deve lop-
ment  was f a i r l y far  along and did not present  major  hu rd le s .  S i m i l a r l y ,  no
problems were encountered in a t t r a c t i n g  a number of h o t e l s ,  mo te l s ,  renta l  car
a c t i v i t i e s ,  and other  appropria te  anc i l l a ry  services to the Da l l a s -Fo r t  Worth
and Kansas City I n t e r n a t i o n a l  a i rpor t s ;  however , beca use of i t s  i s o l a t i o n , t h i s
m ove ment  is slower in M o n t r e a l .  In regard to revenue bonds , few problems were
enc ount er ed in f l o a t i n g  the ent i re  issues.  This r e f lec ted  the fac t  that  the
c o m m u n i t i e s  involved aggress ive ly  supported the overa l l  development  program
throug h o f f i c i a l  a c t i o n s , th rough publ ic  r e l a t i o n s  programs , and ev en to t h e
po in t  of u n d e r w r i t i n g  and guaranteeing c e r t a i n  expendi tures .  Perhaps more
im por t an t  is the  fac t  tha t  loan guarantees made by t he i n d i v i d u a l  a i r  c a r r i e r s

made these bonds e x c e p t i o n a l l y saf e inv estments , so no problems were encountered
in the ir sa le .

I n the  area of a i r  opera t ions ,  the r e l o c a t i o n s  a l so  encountered few prOl)-
le n s .  Only a few practice take o f f s  and l andings  were required to f a m i l i a r i z e
p i l o t s  w i t h  the new f a c i l i t i e s , and most a i r l i n e s  prepared d e t a i l e d  guideli n es
and training programs to facilitate the actual shift of equipment and personnel.
With the exception of the very complex baggage and people-mover systems at
Dallas-Fort Worth , the worst impacts of the relocation were onl y severa l days
of confus ion  on the parts  of both passengers and a i r l i n e  emp loyees .

In the cases of Da l l a s -For t  Worth and Kansas C i t y  (and to a much lesser
extent  in M o n t r e a l ) ,  community support was e s p e c i a l l y  s t rong  for the a i rpo r t
throughout most of the re locat ion process. C i t i z e n s  had been w e l l  b r i e fed  on
the  na ture  of the operations , and the many economic b e n e f i t s  which  were a t t r i -
buted to the new f a c i l i t i e s  had been qu i t e  promin ent  in the  local press for
many years.  Consequently, no major problems concerning local support occurred
dur ing  t h i s  phase. In fact , when the soph i s t i ca ted  baggage and passenger
handl ing  c a p a b i l i t i e s  of Da l l a s -Fo r t  Worth were proven somewhat i n e f f e c t i v e ,
the community disappointment that  character ized many local residents  is o f t en
assumed to be a re f lec t ion  of j us t  how much the f a c i l i t y  had been oversold and
how hig h the local residents ’ expectations had become.
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AREAS WIT h UNANT iCIPATED PROBLEMS

During the actual relocations , a number of problems arose that resulted in
unanticipated expenditures of t ime and , in many cases , funds .

These new regional airports were designed around traffic patterns that
necess i ta ted a number of new l i m i t e d  access highways and interchanges.  In each
o f thes e three cases , airport planners proceeded to 1ay out proposed special
access hi ghw ays with l i t t l e  de t a i l ed  coordinated p la nn ing i n v o l v i n g  o f f i c i a l
transportation agencies. That is , required roads were laid out in feasibility
p lans , but these sometimes d i f f e red  from actual  t r anspo r t a t i on  routes that  had
been planned and funded . In the  ca se of ex i s t i n g l i mi ted  access hi ghways (and
those authorized and funded), the  new a i rpor t  plans involved the  cons t ruc t ion
of new in terchanges , hut in some cases these were not adequate ly  coordinated
w i t h  t r a n s p o r t a t i o n  agencies . W h i l e  a s a t i s f ac to ry  set of in te rchanges  and
access roads was produced at each a i r p o r t , these pa t t e rn s were o f t en r e a l i z e d
onl y a f t e r  a numb er  of m e e t i n g s  w i t h  t r a n s p o r t a t i o n  o f f i c i a l s , many o f w h i c h
we re less than p l ea san t .

As the a i r p o r t  deve lo pment evolved , in Kansas  C i t y  and to a lesser  extent
in  Pal  l a s -For t  Wor th , i t  became c l e a r  tha t  add i t iona l land for  expans ion  would
he requ i red . Cont i guous landowners  ha d become aware of the pot ential value of
t h e i r  p a r c e l s , a nd l) I ’ice s i’ose p r e c ip i t o u s i , . For example , even thoug h i t  i s a
ru ra l  ar ea , land that was  s e l l i n g  for $3~ 0 an acre when K C I was laid out ini-
tial l y i n  l9u5 , wa s  s e l l i n g  for  a 1m o~ t $5 , 000 an ac re by i~rl . These cos t s ,
and the r e l u c t a n c e  on the part of some l andowners to sel l  a l so  presented some
t emporary ‘ ). i r r i c r s  to deve lo pm en t .  Fur the rmore , as co n s t r u c t i o n  progressed
around each of the airports a c e r t a i n  degree of a n t i - a i r p o r t  s en t imen t  developed
among citi zen groups. B~’ the early 1970 ’s , th is a n t i - a i r p o r t  f e e l i n g  was mani-
fested most strong ly i n  complaints concerning noise pollution , air pollution ,
loss of agricultura l l a n d , and other related complaints (factors that relocation
was to . tni e l  l o r a t e )

A number  ot p rob lems  were encountered around the t i m e  of the  new f a c i l i t i e s ’
fo rma l  op e n i n g s .  For examp le , cons ide rab le  pub l i c  confus i on  over t e rmina l  lay-
outs ,  si~~ns, se rv ice s,  p u b l i c  t r an spo r t a t i on ,  and other passenger features was
obse rved. T h i s  r e f l e c t e d  the a v a i l a b i l i t y  of the services , the placement of
si gns , a nd the g e n e r a l l y  new layout of the f a c i l i t i e s .  Espec ia l l y si g n i f i c a n t
was p u b l i c  c o n f u s i o n  concern ing  t r anspor ta t ion  w i t h i n  the ai rpor t  area , pri-
m a r i l y as i t  involved  s h u t t l e  se rv ice  between a i r l i n e s  and t e rmina l s .  It is
impor tan t  t i  p o i n t  out t h a t  the greatest  percentage of derogatory comments
about l ) a l l a s-For t  Worth , and compla in t s  by passengers , involved the people-
mover and baggage handling system (Airtrans), and these comments are st i l l
being made. However , in all three airports , planners recognized that the
voc i f erous nature of these complaint s is a direct reflection of the degree to
w h i c h  the i n n o v a t i v e  advances at these f a c i l i t i e s  may have been oversold before
they were adequately proven and tested .

In the case of Dallas-Fort Worth , and to a lesser extent at the other air-
por ts , adequate training and preparation of airline personnel for the actual
transfer of activities presented problems. While  manuals and guidel ines  had
been prepared in order to f a c i l i t a t e  the t ransfer , it is clear tha t  many
employees did not receive adequate briefings. The unfamiliarity of employees
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with new facilities and equi pmen t , coupled with regular breakdowns of baggage
handling and peop le -moving  equ i pment , led to considerable confusion surrounding
the airport opening.

Finall y’ , and potentially most serious , was the reluctance of certain
scheduled air carriers and especia l ly  air  taxi services to transfer operations.
Wi th the poss ib l e  except ion of Kansas C i ty  In te rna t iona l , eac h of the a i rpo r t s
encountered  s i t u a t i o n s  where a major  carr ier  did not want to transfer all of
i t s  operat ions  at one pa r t i cu la r  t ime . This led to considerable confusion on
the part of some carriers. S i m i l a r l y ,  a number of problems were encountered in
the area of fixed base operations designed to serve general aviation interests ,
and several weeks were required to sort out the availability of services required
to serve this aviation component.

In essence , most of these shortrun problems px’esented relatively minor
inconveniences for the airport operator and have been overcome. However , if
these new airports were to be built today, problems of new roads , land for
expansion , and anti-airport sentiment probably would be much more serious.

AREAS WHERE SEVERE PROBLE M S WERE L NC OU\TC R F D

In terms of the actual relocation process , relatively fri. severe prob l ems
were encountered . For the  most  part , t hese f a l l  in to  th ree  m a i n  g roups .

First , the provision of dependable and reasonably priced ground t r an spo r t a -
t ion services has been a problem at Kansas City International and ~hral )el. At
both of these airports , a number of schemes involving special contracts with
taxi firms , airport l imousine services , buses operated by PtlI lic and quasi-
p u b l i c  boards , and other methods for moving passengers to the a i r p o r t s  h a \  C

been adopted , with limited success. The distances and cos t s  i n v o l v e d  have
presented major barriers to the satisfactor y use of t he  new airport . In these
ca ses , a di rec t tende n cy h as bee n observed for pr ivate v e h i c l e s  to he u t i l i z ed ,
p resen t ing  major  cash f low problem s for  the p u b l i c  t r a n s p o r t a t i o n  opera to r s .
On the other hand , business and recreation travelers who do not have privatel y
owned vehicles available complain about the adequacy of the p u b l i c  transporta-
tion service and related costs. In  D a l l a s - F o r t  Wor th , just the opposite situa-
t ion has been encountered . Here , Surtrans , the public transportation act iv itv ,
has proven exceptionally popular from Dallas to the airport , less so from Fort
l~orth , but has been generally accepted to the point that privately owned veh i-
cles have not been utilized extensivel y for airport access. This has  meant
that revenues from parking lots have failed to reach projected magnitudes. In
f act , the demand for parking spaces at Dallas-Fort Worth is so low that a
m u l t i s t o r y  park ing  garage has not been formally opened .

Second , serious labor d i spu tes  were encountered at each airport . While
these var ied  in i n t e n s i t y ,  comp e t i t i on  between various labor o r g a n i z a t i o n s
caused a number of other disrup tions.

Third , it is clear that at least in  the case of Dallas -Fort Worth some types
of equ ipment  which  were b u i l t  i n to  the new airport  complex had not been w e l l
tested and proven. For example , the Airtrans people-mover and baggage handling
apparatus and certain other types of equipment were not adequately perfected
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for Dallas-Fort Worth. This has resulted in a high degree of passenger dissat-
isfaction with the Dallas-Fort Worth Airport . Since the Airtrans system at
D a l l a s - F o r t  Worth is ca r ry ing  on ly  a small  por t ion  of t h e  p assenger , baggage ,
and other i tems that  it was desi gned to serve , a lt e r n at  i r e  means of transporta-
t ion  and transport must be utilized . Further , the system has proven undepen-
dable , and a number of attendants are assigned to operate individual vehicles
(or at least to assist passengers when the system breaks down), greatly ’ increas-
ing the cost of operation.

SECTION 4. EVALUATION OF THE RELOCATiONS

In most respects , the airj)ort relocations described above have been success-
ful. Overall , many of the problems that developed were workeJ out wi t h i n  sev-
eral months following the actual transfer of schedu l ed air service. However ,
c e r t a i n  i ssues  s t i l l  ar e pre sent i n g problems for the airports:

a. Passenger service is generally’ hi gher t h a n  before: however , the
costs to the  ai r carriers have also risen above anticipated levels.

b . M a j o r  ground transportat ion prob l ems still exist in moving passen-
gers between t e r m i n a l s  and between m e t r o p o l i t a n  areas and a i r p o r t s .

c . Increasing pressure is felt from conti guous land uses in such forrn~
as e x c e p t i o n a l l y  h ig h pr ices  for  expans ion  space and compl aints over noise.

d.  Revenues from a i rpor t  operat ions  are below pr oleL t i ns.

Be nd Ic Li ’! ispec ts of the  mo v es i nc lude:

a .  The r e l o c a t i o n  of scheduled air  service  has r e su i t c d  in a rap id ex-
pansion of  general aviation activ ities in the old airports.

h. The effective utilization of abandoned central city terminals u n
retailing , recreation , and business and personal services) are produc ing  impor-
tant sources of funds for the municipalities involved .

c .  Space for larger f a c i l i t i e s  if needed.

d . Fewer  persons exposed to a i rpor t  env i ronmenta l  i m p a c t s .

With few exceptions , the airlines , as well as officials of the airports ,
feel that the new facilities represent a significant inprovement over the old
airports. While both Dallas and Kansas City experienced a leveling off of
passenger demand immediately a f t e r  the relocation , to ta l  enplanements  (a l though
less than had been forecasted) soon surpassed previous levels , and growth in
total air passenger service has continued at the f a c i li t i e s .  Detailed evalua-
t ion  of the s l i gh t  reduction in demand indicated that  there were cer ta in  groups
of trai.’elers in each metropolitan area that reacted unfavorably to the addi-
tiona l drive to the new airport. In most ca~ these were passengers travel-
ing relatively short distances who determin~.. tt i t  was worth the ir  t ime (and
money) to s imply drive to des t ina t ions  up to iUu m i l e s  away , as opposed to
d r iv ing  some add i t i ona l  distance to an airport and then boarding an a i rc raf t .
Consequently, the overall impact on passenger service has been substantial.
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In  terms of costs, the re locat ion  has presented a number of problems for
the airlines themselves. In the case of Da l l a s -For t  Worth , landing f ees are
more than three times what they were before relocation , and they’ are between 25
to 35 percent higher than they were projected to be at the new facility. Due to
the cost overruns that were encountered at the airports , ot her types of opera-
t i o n a l costs have been passed on to the a i r l i n e s  and have presented some m a j o r
problems . ‘r his  is especial l y important  for th i s  ana lysis because this is one
of the  m a j o r  reasons why it w i l l  be d i f f i c u l t  to get airlines to underwrite
major new a i rpor t s  in the fu ture . Si m i l a r l y ,  t h i s  i s on e of the reasons that
major air carriers will be reluctant to underwrite and guarantee various types
of bond is sues.

Major ground transportation problems still exist in moving passengers
be tween terminals , and between metropolitan areas and the airports. As siag-
gested above , the a i rpor ts  have not worked out e n t i r e l y  adequate  system s for
m o v i n g  passengers between c i t i e s  and the a i r  t e r m i n a l s , and programs involving
contracts of taxicabs , li mousine services , and schedu l ed bus services have
generally’ lost money . The only’ exception has been Dallas-Fort Worth , where so
m any people have been us ing  Su rt ran s t ha t pa r k i n g r ev enues have been si gni fi-
c a n t l y  reduced . W h i l e  passengers  genera l l y l i k e  t he general  layout of new
terminals , i t  is c lear  that  the necess i ty ’  for them to use s h u t t l e  cars  or buses
be twee n t e r m i n a l s  has pre sen t ed a Pr ob lem.  The pro j e c t i o n s  of the airlin e s in
t h i s  regard have been i naccu ra t e .  For examp le , i t  wa s an t i c i p a t e d  t h a t  re la-
t i v e l y ’  few t r ans fe r s  would occur in Dallas-Fort Worth and in Kansas City;
however , in both of these a i rpor ts  the t r a n s f e r  ra te  has grea t l y exceeded
expec ta t io ns , c a u s i n g  problens in moving passengers  and baggage between termi-
n a l s  and between a i r l i n e s .  This problem may ’ be one of success , re f l e c t i n g  the
attractiveness of the airports and their scheduled services for connecting
f l i ghts.

I n terms of land use ,  the  r e loca t ions  have not proven as a c c e p t a b l e  as ant i-
~~pa~~ d. In the case of Montreal , t he development of an e x t e n s i v e  bu f f e r  has
te nded to e l i m i n a t e  many problems re la ted  to comp la i n ts , pressure of contiguous
la nd u ses , and other factors , a l t h ough t h is i s o l a t i o n  has been a c h i e v ed wi th a
number of t r adeof f s  in the area of surface t r anspor t a t ion  and passenger  content-
ment. At both Da1las~ Fort Worth and Kansas City, increasing pressure is being
f e l t  from contiguous ac t i v i t i e s  in forms such as except ional l y’ h i gh pr ices for
sur rounding  land , increasing complaints  concerning noise , and ot her f ac to r s .
In o the r wor ds , the growth of commercial , i ndus t r i a l , and to a lesser e x t e n t
r e s iden t i a l  a c t i v i t y  around the a i rport , which was so d e s i r a b l e  in i n i t i a l
p l a n n i n g ,  has led qui te  ear ly to a resumption of compla in t s .

One of the most serious problems encountered at the new a i rpor t s  s tudied is
the fact that  revenues have not reached ant ic ipated magnitudes.  In i ts  f i r s t
f u l l  year of operation , Dal las -For t  Worth incurred an operat ing d e f i c i t  of
approximately $5 m i l l i o n . Between 1972 and 1976 , Kansas C i ty  I n t e r n a t i o n a l  had
accumulated an operating deficit of well over $1 million . These revenue short-
falls indicate that demand for air service has not matched projected payhack
levels , and that a number of revenue generating mechanisms associated with the
a irport (such as parking , rents from ancillary ac t i v i t i e s , and o thers)  have
fa i l ed  to provide an operat ing surplus .
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One of t he most si gn i f i can t  side benefits  of the airport relocations has
been the impact on general av i a t i on .  In the case of Lov e F ie ld  in Dal las , the
growt h i n gen eral  aviation activities and the expansion of fixed base opera-
tions have been dramatic . For example , in 1974 Dallas ranked 48th among all
c i t i e s  in terms of genera l aviation activities ; in 1976 it had risen to 8th
place .  The old Kansas C i ty  Mun ic ipa l  Airpor t  has also experienced major  grow th
in genera l a v i a t i o n  and f ixed base opera t ions ;  take o f f s  amid landings are
almost 100 Percent greater than was the case when scheduled a i r  service was
there. The increase in gemeral aviation activities has also proven to he a
valuable source of revenue for these cities.

At Love Fie ld , the old terminal  and f ie ld has been converted to a var ie ty’
of other uses  as w e l l , i n c l u d i n g  a major recreation center , o f f i ce space ,
thea ters , as w e l l  as a number of airport  re la ted  a c t i v i t i e s . In Kansas C i t y ,
the old te rminal  has been converted to a major  who lesa le  t rade  mar t  for apparel
manufacturers , w i t h  three major convention h a l l s  for var ious  ty’pes of program s
a nd numerous r e s t au ran t s , and has experienced si g n i f i c a nt grow th in a i rpor t
re la ted  activ ities such as repair  parts  for a i r c r a f t , d i s t r i b u t i o n  a c t i v i t i e s ,
repair services for avionics , and the development of severa l air taxi firms.
Thus , a positive cash f low is  generated by’ the se f a c i l i t i e s ; both D a l l a s  and
Kansas Ci ty have developed moneymaking activities at their old t e r m i n a l s .

In th i s  context , it is impor tan t  to point  out that one of the major sources
of contention between the cities of Dallas and Fort Worth involved the use of
Lo ve F i e l d  t’or intrastate transportation . In 1~~

’6, Southwest Airlines handled
a lmost  700 , 000 passengers from Love F ie ld  and con tr ibu ted si gnifican t revenues
to t he C i t y  of D a l l a s  (not to the  D a l l a s - F o r t  Worth A i rpo r t ) for t h e  use of
t h i s  f i e l d .  When th i s  income is added to other sources of revenues being
generated at Love F i e l d , it  is c lea r tha t  t h i s  is emerg ing as a m aj o r  source of
i ncome for the Ci ty of D a l l a s .

SECTION 3. R EVEN u ES FROM DISPOSAL OF E X I S t I N G  AIRP OR ’rS

If entirel y new airports are constructed in response to identified airport
capacity requirements , there is potential for conversion of the e.~isting air-
port to o ther  uses . Generally speaking , a replaced airport represents a source
of pr ime i n d u s t r i a l  land . S i g n i f i c a n t  revenues can be r e a l i z e d  from the sale
or lease of the e x i s t i n g  a i r p o r t  f a c i l i t i e s  which  would be replaced . A number
of factors must he considered in  de te rmin ing  the poss ible  va lue  of a i rpor t s
which are replaced . Obviously, each airport is unique and must he evaluated by
itself. The factors which must he considered include :

a. The airport’ s size and location .

h. The nature of surrounding land use.

C. The site ’s accessibility to important transportation facilities
includ~ng railroads and waterways .

d. The facilities present onsite including infrastructure , utilities ,
bu i ldings , and other structures.

e. The demand for and value of industrial land in the urban area.
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Each s i t e  con s ide red for reuse should be evaluated in a nu mber o f way ’s ,
P roper ty assessor s d e a l i n g in industrial properties should be consulted to
e s t i m a t e  the reuse or salvage va lue  of the ex i s t ing  f a c i l i t i e s .  Local r ea l
estate firms should be consulted  to make use of their  d e t a i l e d  local kn owled ge.
Fi n a l l y , case s t u d i e s  o f other a i rpor ts  which  have been rep laced and reused
shou ld  be p er formed . This app l i e s  to a number of major airports. For example ,
W i l l o w  Ru n was  replaced by D e t r o i t  Met ropo l i t an  A i r p o r t  and has been conver ted
to a n umbe r of i n d u s t r i a l  uses .

Due to the wide v a r i a t i o n s  in location , s ize , and facilities of existing
airpo rts , i t  is  i m p o s s i b l e  to arr i v e a t , m ty p i c a l  d i sposa l  r evenue , such as t he
ty ’pical  cost e s t a b l i s h ed for cons t ruc t ion  of a h y p o t h e t i c a l  new airport . 110w-
evem ’ , the  total cost of relocation woul d  a l s o  involve the construction of a
new pr imary a i r p o r t  for the huh , and the cap i t a l  cost  o f this fa c ilit y can be
est i mated to be in the range of $~ 00 n i l  l i on , e x c l u s i v e of land :icqu i si t  ion .
New land  acqu i s i t  ion on the urban f r i n g e  is l i b e l  y to  he more t h a n  compensa ted
for  by dis posal of e x i s t i n g  f a c i l i t i e s , altho u gh the area of nei~ s i t e s  wou ld  he
on the order of two to three t imes larger than exist ing sites , In summary , it
is rela tively safe to assume tha t  r e l o c a t i o n  wou ld always cost money , and in
many cases the total cost w o u l d  he on the order of :1 h a l f  b i l l i o n  d o l l a r s .

SECTION 6. FUTURE A I R P O R T  RE LOCA 1 ION ~i

Based upon the  d i scuss io n of the  f ac to r s  noted above and a review of the
cha nges t h a t  have taken  place at the m d iv  idua l  a i r p o r t s  . i t  i s  ap p i -opi ’ i at c  t o
ra is e the q u e s t i o n  as to whe ther  or not i t  i s  g e n e r a l l y  fe~i s i h l e  today to
r e loca t e  a m a j o r  a i r  f a c i l i t y .  Based upon the  i n t e r v i e w s  conduc ted  w i t h  a i r -
port  managers  and air carrier executives , the review oi  c i s c  s t u d i e s , and
discuss ions  w i t h  government  o f f i c i a l s , t he answer is t h a t  r e l o c a t i o n s  would he
d i f f i c u l t .  T h i s  conclusion i s  based upon the  f o l l o w i n g :

a .  Land - - i t  w o u l d  be e x c ep t i o n a l l y  d i f f i c u l t  to p u l l  t o g e t h e r  one
parce l  of severa l thousand ac res  at a r e a s o n a b l e  p r i c e .

b. Ground-based t r anspo r t a t i on  - - at t h i s  t i m e , no w o r b a b l e  and eco-
nomic solution exis ts , and i t  wou ld  he ex t remel y d i t ’f i c m m l t  to  have a function-
ing a i r  f a c i l i t y  tha t  is more than  15 or 20 m i l e s  from :m m e t r o p o l i t a n  area and
s t i l l  provide dependable public transportation .

c . I:unding  -- in the past , most bonds have been supported by guaran-
tees by’ i n d i v i d u a l  a i r  ca r r i e r s  or munic i pal agencies ;  t h i s  is less like l y’ to
be the  case in  the  f u t u r e .

d.  Improvement s  in a i r  t r a f f i c  contro l and peak s c h e d u l i n g  in many
cases may remove the  need for a new airport .

POT E NT IAL RELOCATIONS OF AIRPORTS IN THE 21 II IJBS

As descr ibed  in detail in the other chapters , 10 of the .1 hubs examined in
t h i s  research demonstrate a capaci ty  d e f i c i t  in scenario 1. Based upon c o n s i d —
erations such as anticipated i mpacts of noise , air quality, water quality,
access , and site selection procedures that have been completed , it is possible
to ra te  the 10 a i r p o r t s  according to the degree to which  to ta l  r e loca t ions  of
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scheduled a i r  services  are feasible (refer to table 6-2). As noted in table 7-1 ,
relocations appear feasible in terms of four airports (Atlanta , Ch icago , Denver,
and Seattle) . However , relocations are doubtfu l in Minneapolis , Ph i ladelph ia ,
St. Louis , and San Francisco and are clearly not feasible in Boston and New
York .

TABLE ‘7- i . FEASIBILITY OF MAJOR AIRPORT RELOCATIONS IN SELECTED CITIES

Feasible Doubtful Not Feasible

Atlanta X
Boston X
Chicago X
I)enver N
M i n n e a p o l i s  x
Xci. Yo rk X
P h i l a d e lp h i a  X
St .  Lo~iis N
San Francisco  X
Seattle N

SE CT ION 7. CONCLUSIONS

The a n aly s i s  of airport relocations presented above provides a number of
conc lus ions  to guide  fu tu re  decis ions  of th i s  type.  Among the most important
of these are:

a . Ove r a l l , the  level  of expertise a v a i l a b l e  in the a rch i tec tu ra l  and
eng ineering side of airport desi gn is quite well developed . Two basic struc-
tures have received considerable attention : a terminal between runways (such
as Ka n sas ’ C i t y  I n t e r n a t i o n a l )  and the s i n g l e  l ands ide  f a c i l i t y  w i t h  t ransport
to loading areas (Montreal and Dulles). Airport planners have been able to
bui ld  upon proven techni ques so that , in the fu ture , this  aspect of airport
re loca t ion  should present no maj or  problem .

b. In the area of s i t e  se lec t ion , it  is clear  that  no t o t a l l y  accept-
ab le  methodology ’ is a v a i l a b l e  at present. Airport site selection involves
accept ing a very h igh  number of t radeoffs  that  leave no one sa t i s f ied . The
site se lec t ion  process involves a ir l i n e  executives , a i rport  managers , depart-
ments of transportation , environmental groups , local political officials , union
off ic ials , and others and will arrive at a site that appears to alienate the
fewest number of people .  However , it is clear that this  type of thinking tends
to resul t  in new airport  locations far removed from the major passenger sources ,
and these e v e n t u a l l y  leave the a ir l ines , management , and especial ly the passen-
gers totall y dissatisfied . Further , the effort to achieve consensus through
remoteness is leading to increased problems (and costs) in arriving at satis-
fac to ry  so lu t ions  to providing passenger t ranspor ta t ion to the airport  from
surrounding metropolitan areas .

c. New reg ional  a irports  in themselves  may not si g n i f i c a n t l y  s t imu la t e
reg ional economic development . An examination of the new fac i l i t i es  at Kansas
C i t y ,  D a l l a s - F o r t  Worth , and other ci t ies suggests that the overall  growth
po ten t i a l  of a reg ion d ic ta tes  the economic expansion of a part icular  area . In
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t h e  . t i  r p o r t ’ ;  s t u d i e d , it a:is no t  p o s s i b l e  to d emon st i ’ : tt c  n i t  the i~~ -w airpor t
t’ac i i i  t ies t h c : : L - e l ’~ i s  h a v e  a t t  i’acted any’ n ew indus t  i - c , and i n  some cases (such
i~ t li t ’ not I s  - - ur r o u n d  ing  K a n sa s  C i t y )  the l a c k  of growth itotent i a l  i s  prov i d i r u g

c u i i ~ ij c i ’ a h l c  l o c a l  a l a l T i .  I t  i s  a p p r o p r i a t e  to p o L n ~ o u t  ‘hit .-\tl anta , wh cli
h:ts bee n ~~- t d  as : t  c a s e s tu d y of the situat ion  where  a r i t~~

- . i i  p u t t  c o m p l e t e d
i n  t l ie in ~L l5 I x t en )  1 ed to  1 gn i f  i cant  rim th  , has  be t -n  cXi  i an a  11 v ha i d  h i  t

he l’ c ce - ~s on of t h e  e:ii ’l:’ I irt) ‘5; mo~-t I’eL ’ i o n a  1 p l a n n e r s  . u t  tribute i t s
o\ er  t h e  l : t s t  decade  to  ex c e l l e n t  h i~~( asa \  and 1’ I i  r a n s l o r t a t  ion .

d .  I n  t oo  n uii v c ase s , t h e  new a i r ’ T ’ o t ’ r . s p ur e r: - ed and .u t  t t ’ i : l i t e d  t o  i m p l e  -

:::cnt v i  r b u s  typeS ot’ p e o p l e  and  cargo hand 1 fog equ i pu:en t h a t  :~a S not a t  t h e
‘0 I at  i) f (e : i  s i b 1 e u se  . I or cx ii:p 1 e , in  l’ek t :I rd t o  t h e  \ I i ’t  r a  H ~- ~-i’s t em a t  H ;l I las —

l o i- i ~ o r t h , on 1 t a  of t h e  svst em ’ s s i x  f u n k - t I on~. . r  e is r ’k i ng , and  the  ai i n o i t
h ,u s  i r i c : i i r e - 1  , - : l t s i ’ l : i - ~ coct overruns an~l t - \ p e r i ~.(-  r ej a t e i l  t o  t h i s  rugr a ; ’ : . 11
i s  i i i :: c lea  i’ t h a t  ~l: c t h e  ~i i ~ c 1 , i  1 t i - c h r i : lo~~v for  •\ i r t  r u n s  :~as s e l l  de \  e l  - pcil
t b -  L’i . 1 i i ’da . i i ’ e m d  t h e  i : i i : l i : , c i i l  . i t  i o n  of  t h i s  s v st c : ’ l ha il lo t  been c i jf f j  -

d en t  I \  , - i o - ; en .  ‘ l e ~~ei’ , it is a l s o  r a p a i ’ t : i n t  to i ’ t - c o~~: : : e  t h a t  A i r t r a n s  was
con c e  i v  c~, o some t .i t t n t  1 II nv::-:bo I I c  t e l ’rIls , wh i-c the ~u~’h i ~t i -. a t  ion of t he
s~ st eu  p 1 c ed u s  I : ‘  r t  lil t a t i e  i n  p roc  1 a m u  rg  t h e  m o d e r n  t Y of h i l l  as  - F o r t

c i i i  i s  i LI LI ii: act ia I 1 ha nd i i:i: p i S s e f l i~t.’rS and : m g c ,ah e  , i n  o t h e r  w o r d s
a m  m n o r t  n I .  i n e r ~ i n  l :tl 1 , m i ~— l o c t  W or t h  \s L’ i ’ C j u t  crested in h a y  i n g  one of the
, - . i i ’ l d ’ s Non  so p h i s t  i c a t i d  and  c o m p l ex  . ig ~~u ge  a r id p e o p 1 e — io~ er systems . One

:11 i’nor t p l i  a c r  s t , i t  t’d t h a t  i s h e r i  sop hist icated t e c h r l c l o g \  beg ins to ~e1’:e a
-ciihu l ic i’o e , i t o f t e n  r e su l t s  i l l  p h~’ s i c a l  and t e c h n i c a l  e x c es s and i n c r e ases

i ’ ni s s i h i  1 i t v  tha t b o t h  desi yri ei ’s arid usei s m i l l  ex p e c t  m u c h  sore from the
- i  ~ t ci: t h a i i  ‘ c ii: i i i  ide

e’ . [‘Ir e , m I r ’ po rt  p l a n n e r s  t r i v H v e d  in t h e s e  .w i i  it me s have m isread
r’cnd s i n  a I i ’  t ran  ~p() i t  a t  i on :  in  the i i’  concep t  ion  01 t he ~ i’ a i rp o r t  s as gate-

tsav c i t  i es , the  p1 :mriers for t h e s e  t u e  i i i  t it- s had c o u n t e d  on gr e - i t  I n  i n c  ri-ased
r i r  n iNe  i -s of n t  erri:u t I I i i  I t’ 1 i gh l  S . mh 1 c h h a v e  not  ‘cci: fo i t  hcorir trig. I n  t he

~i t ’S Of Da I l a s  — 1 o  to bu i’ t h  and K :m i~~~15 C i t  , connect ins to t hi ’ Or ten t and to
a r H . t - h a v e  tr ot m a t e r i a l  :~~l ; they h~e,c :flSI end  had t o  depend U~ Ofl o n l y  m i n o r

i o n n e d t i l l - i  t ‘-tex m c .  1 y e n  i t t  r e gard  to  M o n t  r e a l , there is some ev i d e n c e  t h a t
M~ i’ , i H : l  h a s  no t  ev o l \  oil as the f o c a l  p o i n t  t’oi ’ m t  e r n a t  i o n a i  t r : i f t  I c  hi u s t e rn

- F~~~t b ’ ’r . p I i r r  f ’or  a c cep t  ing the Concorde ,it fbi 1 l a s — h - o r t  l~or t h  and
p i n n  iii si n s i s  C V fo r  ~lea i i  r ig W i  t h  a i r c r a f t  stu bs  taut a l i v  I a r : cr  t h an  ~~~~ 

‘ S
i’ r io t  u t t e r i a  I i  :cd - I n  sh o r t , t h e  a i r p o r t s  m i s r e a d  t r e n d s  i n  t he se  a r ea s  as

u - e l  1 as u th e r  e n  i c : u l  f a c t o r s  such  as t rends  in t r a n s f e r  n a t t e r n s  of passengers .

f .  I n  t e r m s  f t u n : u n c  i i i  consequences , t he  h i s t o r y  of the  new i i  r p or t s
IS l i i i  ~oi) d . \ t  h a  11  ; m s — F o r t  h~oi’th , l a rge  amoun t s  of money have been expended
i n  t rv i t i g  to get  t h e  -\ i r t  run s  and b aggag e  h a n d l i n g  sy s t e m s  o p e r a t i o n a l  ( a d d i —

ona I cos t  s h i v e  ct - r i  i n c u r r e d  in  bus ing  , t rucb s  , and manpower  to compensate)
o i l  pa r k i n g  r e l a t e d  r evenues  have  d e c l i n e d  si g n i f i c a n t l y  , A s  a r e s u l t , l and ing

t ’~ ex h i v e  u i i c i ’e :mse d  c a r y  r a p i d l y  , m t  t h a t  a i rp o r t , i n c r e a s i n g  f r o m  $O. h5 per
1 ,000 trids in  the e a r l y  1970’ s to $0.90 per 1 , 00(1 pounds in I~~75: fees ge m —
er i l  i v  h bi t  r t h a n  i n c u r r e d  in o the r  i i  r p o r t s  . S i m i l a r l y ,  u n i t  co s t s  at Kansas
C i t - . - i t t ’  i i , and other new a :rports have been h i g h e r  t han  expected , ref lec t -
i n g  the f a c t  t h a t  t i l t  i c i pa ted  demand has not m a t e r i a l i  :ed . Th i s  is u i n f o r t u n : t t e
t ’ron ii n u m b e r  of  pi’ r ’ c p c c t i v e s , not the  l e a s t  of wh ich  is t h e  f a c t  t ha t  costs
a r c  o f t e n  pa ssed on to the a i r  ca r r ie rs  themselves , making then more reluctant
i ii the future to e x p e n d  funds di r e~ t l y for a i r p o r t  i m p r o v e m e n t s  or to  gua ran tee
r evenue  bond s .
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g. The impacts on general avia t ion have gene ra l l y bee n v e r y  good . For
example , as noted above , the general aviation activity it Love I i e ld  caused
tha t  a i rpor t  to go from 48th p lace  in the Uni t ed  S t a t i c  t - - 8 th  p l : m : c  in  term s
o f g en er al a v i a t i o n ac t i v i t y si nce sch edu led serv ice ~ac ru: :  e - - r r ed . Ce nt ral
a v i a t  ion a c t i v i t y  in  Ka n sas C i t y is su b s t a n t i a l l y’ hi ghe r  r u m : :  i t  ~as  I c - fore  the
a i r p o r t  t r a n s f e r .

h.  The movement toward airport consolidation has a r i - f - i - i  of favorable
and u n f a v o r a b l e  aspec ts .  From the point  of v i e w  of the  a i r l  ni t’s , the wholesale
and i m m e d i a t e  t r ans fe r  of a l l  schedu l ed a c t i v i t y  appears  to  he the most e f fec -
t i v e  method of s h i f t i n g  se rv ice .  In those cases when a l l  sc h e du l e d  s e r v i c e - - s
have  not been t r ans fe r r ed , as in the case of Southwest  .\ i  r l  i r i c s  it  l o v e  I i c l d
and i n  the  case  of M i rabe l  and Dorval  in Mont rea l . t h e r e  is  c on s i d e r a b l e  pas-
senger confusion  and a s p l i t t i n g  of c o s t s  that increases total costs. Further ,
in the case of D a l l a s - F o r t  W o r t h , the l and ing  fees acc ru ing  t o  D a l l a s  as a
r e su l t  of the  use of Love F i e l d  are emerg i ng as a major  source of c o n f l i c t
betwee n D a l l a s  and For t  W o r t h .  The movement toward consolidation has inert-used
the number of fli ght options but reduced the number of airport opt ions , which
has  s i gn i f i c a n tlv  i nc reased  access  Problems .
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CUA1”I’IiR S. POSSIBLE ROLES FOR FEI )ERA L A CTIO N

‘i’he nuu inhe r  and 5CO~~C of a i r p o r t  p l a n n i n g  e l e m e n t s  and t h e  i n t e n s i t y  of  t o rn—
nun t v  i m p a c t s  r e su l t in g ironr a i l-port o p e r a t i o n s  ha ve increased substant I I
over the pas t decade . New p l a t i n  i rig iss ues ( e .g .  , Cit I :eui ia r t  i c ipa t i o n )  p 1 a n —
f l i n g  p rocedures  ( e . g .  , en v i r o n m i - i i t a l  inpact  s t a t e m e n t s  ) , a n !  a i r  port  op e r . e t  i n g

~rr )c edures ( e . g .  , n o i s e  a b a t e m e n t  measu res )  have come of :ugt - i n  a i r p o r t  t’x J ) a n—
si  on programs :umd new ai  u ’port loca t i on s tud  ie -’s. These new a i r i r o r t  p 1 a t t n  i rig
i s sues  ax- c now b e i n g  i n c o r p o r a t e d  w i t h  t r a d i t i o n a l  a i r p o r t  p l : m r i r i  i rig i s s u e s , such
as the  p h y’s i c i m  1 i n fr a  st r u ct i i r e  and t h e  1)01 it  ica I b a l a n c e  of c o s t s  and h ej i e f i  t s
b e t w e e n  users  and nonuse r s  of a i r p o r t s .  l’he lack of :uva i l a b l  e land for  ncr ~ :ii r-
t o r t s  i n  some i’eg i o n s  of t he  n at  ion has  a l s o  emerged i t s  a p r o m i n e n t  i i r por t  p l a n -

n i n g  cons  id e r a t  io n .  I ’Ii e number  and i n t e n s i t y  of no i se , a c c e s s  i N i  1 m t , and  c t  b i e r
, i . l y i ’r se  c om muin i  t and e n v i r o n m e n t a l  i m p a c t s  f rom o p e r a t i o n s  at  a i r  c : ir r  ci’ a it ’ —
t o r t s  h a v e  a l s o  i n c r e a s e d  ove r  t h e  l : is t  decade its a i’ t_ - su l t  of  b o t h  t h e  p l r y s i - : a l

cx .m ns  ion of :ui rp o r t  s and t he  s I m u l t a n eou s  u rban  deve I op r i r e r r t  of O~~C!i sjsmc e Ia  i :ii 5

i n  t h e  v i c i n i t y  of t u i - ; u i r p o r t s

A I t hon g h new a i r p o r t  p Ia  tin i rig prog rants  h ave been res t  rue  t u red  t e- accommodate
t h e  : :y i - i ad  of ’ p i : m i l n i f l g  f a c t o r s  r i o t e d  above , t h e  a i r p o r t  p lanning N0c t’ss has riot
l~ - 1 t  p ace  i~i t h  t h e  co i , i 1 l e x i t v  of e n r e r g u n g  p l a n n i n g  i s s u e s .  As no ted  i n  c h a p t e r s
i and ‘ , t lu s 1 u p  in  i i i  i r i t a  i n  i ri ~ t i m e  e f f e c t  i ven e ss of t lie a i rpo i’t p 1 - t i t l i ng process
i n  tin j o t ’  met  ropo l i t an  a r eas of t lie u n  j t i ’e-l S t a t e s  over t u e  l a s t  few y e a r s  has  s i g—
n i f i c a n t l  i : : p : t i r e d  t h e  a b i l i t y  of  c o r r i m t i r i i t i e s  t o  p r o v i d e  t i m e i t ’  a d d i t i o n a l e n —
sic I t i ’ a t  ne-ni or cx l  s t i ri g a i r p o r t s .  O n l y  ur i c  new m a j o r  i i  u -p o r t  1t):m 1 in s— b - i-i h o r t h

h :m s been con s  t rue ted  si  r ice  t lie 1 OnO ‘ s . Sevc ra 1 c x i  st I ng ir i aj  or huh  a i rpor t  s a i’e
a p p r o a c h i n g  : m x i m c u n t  c : i j u : t c i t y  m m  t l u  no t’eas N i t ’  o p t : o n s  fo r  e x p a n s i o n .  in  p a rt  i c ul a r ,
dX~ i l i i S i O I i  opt  j o l t s  ir e  I r e c o n t i n g  m n c r e a s i r i g l v  I m u t e d  beca use of l a c k  of  , IV ~ I l a D l e
1~m n d . env I r o u m m e u t t a  1 c o u n t  ra m s  , and son i’ i rig l a n d  and cons t  rue t i e - r :  c o s t s  . These
c o n d i t i o n s  have  led sort ie a i r p o r t  p lanners to agree w i t h  c u ’ u i  ic s  who have s u g —
p e s t  cii t I -t a t  t here  n a y  lever  be a riot l ie r m a j  or’ new a i x ’  c a i’r i c r ’  i t  rport  b o i l  t i n  t lie
U n i t e d  S t a t es .

I n  t h i s  ch a p t e r , numb er  of p o s s ib l e  a r ea s  fo r  Fede ra l  act  ion t o  a l l e v i a t e
sonic c ora t ion  a i t ’por t p I n  tin i rig p r o h i  erli S a r’e C X I I I  ored . These a re  approache d  b y:

a .  Chai’.icteri:ation of common a i rport  p l a n n i n g  p rob lems  of n a t i o n a l
si gnificance which mi pl it effect ively be resolved by Fede ra l  a c t i o n .

b. l) e sc r i p t i o r i  of p re s t - u i t  g o v e r n m e n t a l  r o l e s  and r e l a t  i o n s h m p s  i n  t h e
a i rpor t  p l a n n i n g  p r o c e s s .

c. Identificatiun of areas  where Federa l ro les  in the  a i r p o r t  p l a n n i ng
pr ocess  m~v be appropria te.

‘t h e  o b j e c t  ive of t h i s  compon ent of the study was o n l y  to  i d e n t  u f y p o s s i t - l e
Fede ra l  t c t ior i i- . The scope and t ime frame of the St t i dy d id  not pe rm i t  i-va luat  ion
I -) t~~.

a .  I ’he host of legal  arid i n s t i t u t i o n a l  issues r e l a t ed  to the e x e r c i s e
of F eder a l • u l m t  hon t y  i n  a i r p o r t  p l a n n i n g .

I) . ‘I he procedures tha t  would he required for e f f ec t ive  inp 1emer - ita t i o~.
of any of t h e  p o s s i b l e  Federal  ac t ions .
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c. O t h e r  i ’ :urmit ’ic t it i on s t ha t  may d i r e c t l y  impact the overa l l  e f fec t ive -
ness  o t ’ t h e  v a r i o u s  me t  ions .

T h e r e for e , t 1w Fe -- d e i a  1 act ions outlined in  this chapter r’ e -f um ire a more compre—
hen s  u ye cx anr t i  n a t  ion be fo re  aetna  1 imp l ementat ion i s contemp lated .

S J C h ’  I ON 1 . CO~’L’lON AIRPORT P LANNIN (; P R O B I E M S

Sei e i , m  1 co nt u im on i s sues  of n a t i o n a l  s i g n i f i c a n c e t h a t  resul t  front a i rpor t
oper’~u t  l o r i s  m i d  c r m r u ’ e n i t  airport p lann ing  processes were i d e n t i  f ied in p rev ious
c h a p t e r s .  h i - se iss ues , which  are b r i e f ly  charac ter ized  in the f o l l o w i ng

e r u  1 1 5  , I n c  I nile:

- m - l uck of integrated a irside/ landside versus access/egress p l a n n i  t i p .

h .  ~T r i l t i j u r i s d i c t i o n a I  c o n f l i c t s  and coord i n a t i o n ,

c - Cot rmmim ri itv r e l a t  i o n s  and increased c i t  i:en par t  i c i p a t i o n  in the
m i 1i1 ’i’ t p l a n m n  i rig p rocess .

d .  b i n d  mi - a i l a b i l i t  f o r  CX~ iiflS1Ofl or new a i rpor t  development .

A [ l l S l I u i  / L \ N ! u S I D h  V [U ,SU S ACCE SS/ [GRESS P L- \NNING

.-\t se -’\- e-- r t i l  of  t h e  P4 major hub airports studied , different local agencies
h a v e  i’espons I h i  I i  t v  f o r  the  a l  i’side/landside facilities arid t h e  acces~’-’cgress
s’,’ st  O u t ,  ‘J ’hie - ii i’pc)i’t f;ic i i i  ty  i s  owned and operated b an a i r p o r t  c o m m i s s i on
u~! u i  I c  t he  r ’ e sp o i m s  j i l l  i i  ty  for  access/ egress  systems is under  t he  j u r i s d i c t i o n  of
a c i t ~’ or c o u n i e ’ d e p tm i ’t n r cn t  o f st r eets  and p u b l i c  w o r k s .  S in m i l a r l y -  , t he a u t h o r —
i t v  f o r  mass  t i- m i i s i t  svst eri i  p l a n n i n g  o f t en  f a l l s  under the  nu i ’ i sdi c t i on  of a
re--c io n:m 1 p l a n n i i ng or t r,Insportat ion authorit y . \n a r esu l t  of p i ec eme~i 1 p l a n —
ii i n g by i tt’ i o n s  :mgen c  I en , develop m ent p l a n s  usua l ly  do not address t h e  airport
c u e -  i t - o n  ; m s  a syst en t r . Con sequent  l y ,  t he  c a p a c i t y  of a ir s i de  and  t e r m i n a l fac i i —
i t  l e n  n ay  not he f u l l y used un t  i l  t he  ground access  s y s tem  is  upgraded , which
o f t e n  t a k e - - s sci era l y e a r s .

~1ULFI ~J1JR IS lL 1LiION ,\ I , CONFLICTS A N I )  COORDINATI ON

~lu1t ijuu- i sdictiona1 conflict and coordination problems are frequen~ ly en-
coun te red  if the expans ion  of an ex i s t ing  airport  or construct ion of a new
a i r p o r t  e n t a i l s  land a c q u i s i t i o n  i n  more than one m u n i c i p a l i t y .  M u l t i j u r i s —
d i e t  l o r i a l  conflicts a l s o  ar ise when spi l l ove r  e f fec ts  from airport  operat ions
occu r - No m e cha n isms cu r ren t ly  ex is t  to e f f e c t i v e l y  incorporate reg ional
I~~ m nniri a and imp l e m e n t a t i o n  agencies into airport  master  p l a n n i n g  programs.
R i v a l es between po u t ical un i t s , lack of a regiona l a u t h o r i t y  respons ib le  for
ireawide airport planning and implementation , and the power of local govern-
ment al units to halt a proposed airport development which may ire in the best
in ter es t “f the  region are other common major  mu l t i j u r i s d i c t i o n a l  issues th a t
t rus t  he :mddressed in airport plan n ing programs.

COMMIIN I ‘1 R IIL\ T IONS AND CITIZEN PARTICIPATION

When a m ajo r  a i rpor t  construct ion program is contemplated , conununity rela-
t i o n s  efforts frequently concentrate on responding to adverse pub l i c i ty ’ .
M e c h a n i s m s  for e f f e c t i v e l y  incorporat ing c i t i z e n  pa r t i c ipa t ion  in to  the  airport 



planning process before formal public hearings have also been lacking . Public
Opinion is influenced by the c la r i ty  with which information is brought to i ts
attention . The identification of citizen groups , the design and organization of
projects to effectively incorporate community values, and mechanisms for relat-
ing social  values of c i t iz en  group s to a proposed airport project  are important
elements which must be incorporated into the airport planning process.

LAN E) FOR EXPANSION OR NLIc AIRP ORT DEVEL OPMENT

\s a major  regional  transportation facility, a major air carrier airport
induces development  in open spaces in the  vicinity of the  airport but not owned
by the airport . To provide adequate  l eve l s  of service for proj ected passengers
and to min imize  adverse impac t s  on sur rounding communit ies  resul t ing  from tech-
nological i nnova t ions , generally airpor ts must also expand outward into sur-
rounding communities. Most hub airports are now generall~’ faced with no room
for expansion and/or conflicting land u:;e patterns w i ich  exist at the airport/
community interface eve--ni t hough open s p i c e  lands , bu f f e r  a r eas , and land for a l l
ant ic ipated fu tu re  a i r p o r t  e x p a n s i o n  p I~m nms were set a s ide  more than 15 years ago.
:oning ordinances and o t h e r  forms of land  use controls generally have not been
e f f e c t i v e  in reta ining cont i g u o u m s  l and  ;mr e - et s fo r  f u t u r e  a i rpor t  expansion pro-
grams , nor i n  pr o tec t  ing t h e  er i t i r m o u s  p u b l i c  investment in airport facilities
f rom t I -m e de ve lopment  of su r round ing  incompa t  i b l e  land use pa t t e rns .  Al so ,
m e t r o p o l i t a n  g rowth  in the  foi ’rr of suburhanization has been so intensive in
sonic hub regions (particularly in  the  n o r t h e a s t e r n  U n i t e d  S ta tes )  that no
env i ronmen ta l ly  acc ept i H e  and t opographic a l l y  usab le  land areas of sufficient
size re n na in  in r e l , i t  ii’ e pr o ’~ i m i t y  ~less t h a n  50 miles from the CBD) for possible
development  as new huh a i rp o r t  s i t e s .

SECTION P . 1; ot’rk ,\~11 ‘ft R OI h S  IN ’ ’I’HE AIRPORT PLANNING PROCESS

Pla n n i n g  for m a j o r  i t t ’  c a r r i e r  m m  i ’ n o r t s  i n  the  Uni ted  States p r imar i l y  occurs
at four levels of ~oiernm ent . Ihe t ’ou r l e v e l s  of p l a n n i n g , which are b r ie f ly
desc ribed behm , - i r e - ’ :

:m . Nit iona l \irport Sv~ te:: s P1,mn-i undertaken at the Federal level by
the Federa l \i- i~m t t o n i  Admin i -t r t  ion.

b. State Airpor t Sy stem s Plans u s u a l l y  undertaken by an aeronautics
commission t~ith the state department of transportation.

c. Re g i o n a l  s u m N - t a t e ~ and M e t r o p o l i t a n  Airpor t  Systems Plans for each
hub unde r t aken  b y a reg iona l  t r an s p o r t a t i on  planning agency.

d . M a s t e r  P l a n s  f r  each a i rpor t  undertaken by the local goveramental
agency t h a t  owns and operates  t h e  a i r p o r t .

A d d i t i o n a l l y ,  a i r l i n e  p lan n m n g  and local  governm ental  land use and surface rans-
p o r t a t i o n  p l a n n i n g  ar e  a l so  impor t an t  components in the airport planning p~ocess.

The N a t i o n a l  A i r p o r t  Sy s tems  P l a n  (NASP) is a 10-yea r planning program whose
basic obj ec t ive  is  to provide  adequate capacity at public airports.  This plan-
n ing  program seeks to provide long-range guidance for the integration of local
and regional a i r  t r a n sp o r t a t i o n  subsystems into a rationa l and eff icient  nationa l
a i r  t r a n s p o r t a t i o n  system.
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State airport systems plans include a l l  t mv i a t  ion t i c  i i i  ties required to n-meet
the  immediate  and f u t u r e  a i r  t r a n s p o r t a t i o n  needs of a p a r t  icular state. State
airport systems p l a n s  a l s o  show the  t i n t i n g  and e st  I n .m t e d  cost  of  a i r p o r t  expan-
sion and d e v e l o p m e n t .  Al  t h o u g h  most  s t a t e  ai  i p or t  ~- y s t c m s  p l ans  an ’e primarily
or ien ted to  g e ner a l  a \ - i a t i o n  f~mc l i t - u eS , n. hey  no r r Lm l i v  m n c l ude e xp a n s i on  pro-
grams at exist i ng a i m ’  ca n-n c r ai m port s and n ’ e- ’ c o i : u r u e - ’ u u d m t l o r i s  for  he g e n e r a l
b eat ion of new .n i rim rt  s.

kegiona 1 arid minet ropo I t  t a u  .m rca t i l l - p o r t  S)’St emit P l  t Ii:- e-’ I u C O u : I p : l  ss hot in comir ierc ia 1
and ef ler a  i t t  l o u t  t a c t  I i t i e s  t’ e-’ e - f e - t i re ii t o  meet ~‘ x i  -: 1 m n g  , u i u d  l’i’0i~~~t ee - 1  a i r ’  t r a n s —
I)oi~t i t t  ion der rl ,mihls r ’o i ’  a g i v e n  St a n d a m ’ d  P i t  m ’opo l i t m m m  ‘~t a t  1st  m e a l  Area  on ’ a st atc
p l a n n i  irt g reg i o m m  or e- l t s t  n - i c  t - keg i ona 1 m u d  me t  r opo  i i  tan  a rca a i I’poI’t sys t e m p l a ns
c e - in t l in sI’ec t i c  r e c on u n c n d : m t  i o h s  as to  t i r e  e x t e n t  , t y p e , g e n e r a l  b ea t  ion , est i —

n : m t e d  cost , ami d t i n n i n g  of a l l  t i n t  i c ip a t e d  a i i ’ p or t  de-’’~e l o p r m c ’t m t s  w i t h i n  a desi gna-
ted  p l a n m n i n n g  per iod -

e-l:m ster p l ;t mi s ar e  Pe1 ’iodiL - tIl Y writte ti Ion’ ui i n ’port  o w n i c i ’ s / o p u u ’ :m t o i - s to  r e f l e c t
t h e  cu r re n t devel opniei ut m u d o p e r u m t  ions of an ex i st ing  - m i r por t  and to  p r e s e r it
p lanne d modern i :a t ion and e x p ;m n s i o n  of c x i  ~t ing a i r p o r t s  and/or  S i t  e select ion
and ~ l ai m i i mg fo r’ new a i i’port S

Throughout the p l a n n i n g  pi ’occSS , a host 01’ i ssue-’s n t ru s t  be - c a i r n  id em ’e d  , i n —
ch i d i n g  a i r  s a f e t y  ar -m d ai r space i’egulat t on i s  p r ot i~il g um t i - P  by t i e  FAA , I:r , -\ wa t e r
and a i r  s t ;m n e - l a r d s , ,m n d t he  i m p a c t  of a i r cn ’ a f t  noi  se. Fe~le r a  1 agenc i e s  tha t in
som nme w a y  regu l a t e  om - a f f e c t a I r p o r t s  and t h e i r  ~u p e- - ra t i o n s  i uuclim d e t i-me D e p a r t m e n t s
of Comn merce -- , l) e t ’en n e  , H o r ns  ing  and Urban  I ) eve l opm iren t  , and J u s t i c e , t i r e  [nvi  ron—
n r r e n t a l  Pr ot  ect ion \ p encv  , and agenc ies in t h e  l ) ep ar t m e~~t of I r a n s p o r t a t  ion . In
addi t  ion to a i r p o r t  p r o p r i e -- t o r - s  , a i r l i n e s , amid iegul;i t ory u genc  ies  , t he  a i r p o r t
p l a n n  I r ig Pi’oce ss m u s t  in I ~ o t a k e  I n t o  acco imnt  nrt mc r  i n t e r e s t  m ’ou ps made  up of
v a r i o u s  conrh I nra t i o m n s  of t h e  n u mr t re rou i s  s u b g r ou p s  0f users  and n i o r m i i s  em’ s , -\ I t  bough
most of t he t’n m m r d i rig f u u t ’  a i r p o m ’t  p lann  1 ng s tue-I i e i s ~n’ov i dee-I v i i  Feder;m I / local
sharing nrant s -udnn i r-ii ste red through the planning grant p r o gm ’a m n (PCP )  , no
m e c l n a n i s r r r  e - ’ ” i s t  s t o  en su re  an i n t e g r a te d  p l a n n i n g  ~ t’~~’ e s n  t h a t  e-- e uu u~i re -- h m e n s i e - ’ e 1 y -
I imco i ’poi ’ a tes d c -si n’es ot all interest groups  ; uses  t ime s u n ’  t i m’ie l ’m ’ ;mm e , ‘~ssump —
t ions , and ~Li t a i n p u t 5 ; or  pm’ ov ie -Ie s fo r  a cont  i imn io u s  ui p dat in g  of the e-’ont e--rm t s
n it ’ r i - s u it  in -mg p1  a n u s

S[C ’l I ON 3. SU~ Glu S l i l t )  I l i ) I : R A I ,  ROL E S IN ‘ hi  IF Al  RPOF I I ’ h _ \ N N  I N C  PRn ) CII SS

The l ee-lena 1 r o l e  is de f i n ed as those  poi ic I es , pi ’e r a ’ : ~ , ar id ~ r a ct  i c e s  t h a t
Federa l  a g en c i e s  s h o u l d  pu r s u e -’ to  t’acil itate t h e  ~i i i ’  c a n -n cr a i rpo r t p l a n n i n g
process in ti -m e nat t u na  1 i n t e r e s t .  ‘Ihe following sulcgest i o n s  as to the appro-
pria te Federa l ro le-’s in  t in e a i t -por t  p l a n n i n g  pm’oc -~ s ire hasee-I upon op in ion -ms
and ideas sob Ic ited from in - me - h it ’idn ia l airport managers , e-’ a n s u l t , m m m t  S , tine-I planners
as wel l as local and reg ional transpor tation tine-I 

~ 
l~mn n ing  agen cy personnel

They are also has  ed upon the c ommomi 
~ 
n’ohl eimm -~ i d cr 1 t m I m ed a hove.

Since the airport p lanning proces s is ever chang ing  i ii t ernns of regulatory
procedures and the implications of tecinnen I ~‘,mz ic~Il a dv :m n t c e m e n t s , upc - c i l ie  I e i e r i m  I
roles cocmld he modi f i ed  accord ing ly. Improvemen ts to Feden’ n 1 agency roles
are ident ificd , in the fol  l o w  i img d i s c u s s i o n , t o  t un ’ t her  pr o n o t e  coord i n a t i o n
among the four airport systems planning programs and u l n n t ’ n g  a l l  l oca l  p lann i ng
agencies and programs affecting the airport environ (a j rsie - i e-- , landside , access!
egress , and surrounding land use), to alleviate national implications of loca l
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cont rol pol ic ie s and proc edures , and to promote assessments of the benefits and
costs of using military airfields for civilian use.

In tegra t ion  of Airpor t  Systems Plans

The present  four - l eve l  a i rpor t  systems p l ann ing  ( na t i o n a l , s t a t e , reg i onal or
metropolitan , and master plan ) are sometimes inconsistent , e--speciaily when state
an d local  bo un da ri es are transcended . Air traffic originates from the entire huh
service area , not only from within the confines of the jurisdic tion which may o~ n
and operate  the major  airport . A p a r t i c u l a r  need for a i r p o r t  s y s t e m  p l a n n i n g  an
a m u l t i s t a t e  level  ex is ts  in the  Northeastern United States  where large t r a c t s  of
open spaces are not general ly  avai lable  for new airpurt  l o c a t i o n s .  The most
logical Place to ensure consis tency among the four airport systems ~)lantung pro-
grams is at the na t ional  leve l .  Once p lanning  overlaps or omiss ions  a re  iden t i -
fied , efforts could be made at an early stage to rectify’ emerg ing prob lems .

-\irport Planni imu ,~ Period

Another aspect of the present airport planning process tb-mat could be addre ssee-I
is ti-me planning period . Currently, the p lann ing  period is from 5 to  10 years for
c a p i t a l  improvement and airline passenger planning projoctions. More generally,
longer-range airport  expansion programs are sometimes i den t i f i ed  in airport mas te r
plans . l’his planning period is seemingly appropriate given the status of techno-
logical i nnova t ion , populat ion changes , and economic cond i t ions  upon w h i c h  tho
need for new airport facilicies is based .

Howe v er , the a i rpor t  p lanners  interviewed es t imated t h e  t ime fi -ame tu f t e r  t h e
i n i t i a l  decis ion is made to construct  a new airport to he at  least years (with-
out subs t an t i a l  court ac t ion )  to complete the s i t e  se lec t ion  process , environ-
mental rev iews , land acquisition , airport desi gn and master planning , and con-
struction. Therefo m- e airport planning programs must allow e a r ly  i c l e n t i f i c - u t  ion
of time need for a niew airport facility so that the facility can he constructed
and become opera t ional  when required .

-\s one means of ensuring continuity among the airport systems planning studies ,
the  FAA could annually establish and distribute a set of comprehensive  p l a n n i n g
guidelines and 20-year traffic projections based on tu common set of d e m o g r a p h i c ,
economic , and technological assumptions.

Integration of Airpprt Environ Planning

The integration of airside , landside , access/egress, tim -md land use planning
within the general airport environ is a two-sided problem that includes: fir”t ,
the  outward airport  expansion to accommodate anticipated air  t ravel , and second ,
the control of incompat ib le  land use adjacent  to the a i rpor t . As cha rac te r i zed
earlier in this chapter , severa l different local agencies have authority over
land use and ground t ranspor ta t ion  f a c i l i t i e s  near a i rpor ts .  Land use and groun i
transportation systems planning programs mus t incorporate long-range airport

L 

requirements.

Pre sen t ly , most ,-~-95 agencies in the hub regions stud ied merely’ review and
commen t upon federal ly  assis ted a irport programs. Increased coordination among
agencies at all levels (which can total as many as SO agencies) is required
during the entire planning process, not just during the planning review stage.
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Exi sting federally coordina tee -I planning programs foi’ metropolitan areas could
be improv ed or nrod i f i  i’d is  app n-opt- late to elicit the dir e-- ct cooperat ion and
i n v o l  ve -’rne nt of a l l  I i ’v e - b s of  g o v e r i m m e n t  in  u i rpo~-t p l a n n i n g  programs .

Techn imc :ul Pl mn it m n g \-;s is t ;mmce

By v u i ’tue o ” i t s  a v e r y  u i ’w  position , and b ec ,u e-mn e of its responsibility to
C rn - v  out  ti n t- Feden’a airp ort .~rarmt — i n — a i d  and surp l u s  p r o p e r ty  p rogra m s , the
l~~.\ 15 i i i  a pa . u i t  o n  I a  o i ) ne - ’ r r e  w ’ b m m t  i s  o c c u r r i n g  n at  i o n w i d e  , s t u d y  cur ren t
a i rp o r t  i s  ~~me ~ , .~;‘J to s r —  i-~~mt ica (by prorunul g:ut e pert inent informat ion . ‘lh c
ohv no rm— bent -f 1 t S o f  t h i  s nr c more an it n i u r u  t upproac h es  to a i rport plann ing

h r - o t m g h o u m t  he - c o n mr l  t n -v and it ~ r e m  t e-ur anoummt of know I ed ge avtu ii ab I e-’ to a I rport
p l a n n e r s  - f~ ;nmp l ~s of whi r b i t s  e-’emi do ne in the past inc l ue-le guidan ce on per-
fo r m i n g  m n  n a -  u t  n n ; i s r e r  and sy ~ i’m p l a n n i n g , , m I n -por t  ii im en s i o n a l  d e s i gn standards ,
and g u i d m m i c t - ou r  suc h ~pe-- c I fin i s s u u e ~ ~is a i r p o r t  t e r n i n in a  1 des i gn and envi ronmenta l

1- n e —  s t u e m n  t n i t ’ I [ 0 )  rt d e v i l o prru -mit . Fu m r’ t he -’ r r e - ~ea rc h co u le - l  he performed deal ing
w i t h  e-’um rr ’ e-’nm ~u ie  - t  i on s s u c h  u - ~ po tent i-a l ii r p o r t  c a p a c i t y  i n c r e a s e s  available

h r n i u m~~ i n n p l e m e n r t  n t  i - a n  o f  none -’ u p i t a l  in n o v a t  m o o - — ne-ich as hourly quotas or peak
r o ar  p r m c r r p ~ , t u r d  t h i  l e v e l e o m ’ - m m t  o f  a l o m m g  t e r m  p l : n nn i nmg process t o  e-- s t ah l i s h

t n t  are -- : u r m J  0 m1e - -u~ i i  n ’pe-) i ’m S -

r g i  t I on at  \ m t l t m  i l l  S~ g n i f 1 c ~~~~~~n n n u c t ~

‘at  i c i p  t e d  - - t i n  i am id h o c  •
~ 

, i i r ’~
t r’t p l a n i n i n g  a nne - I  op en’at  i o m i u l  d e c i s i o n s  that

have -’ a - i t  mon ~u 1 un p i le  ii I - Fe m id  r i -s ii i t  t he c a r  l i e  t p o s s i b l e -- t t i g e .  Ti -me
n i t  i o n r ; i l  i m p l c i t  m u m  I t i n e -  i t t  1~~tu m - ~ no i - -c m h , m t i ’n u e n i t c a n t  rob s t r a t e g i e s  be ing
im pe-)~ i’tI and ( ) l ; I l i n i e d  i s  t im e mt ’)- -~ si ,~nnm f n c a r t t m n s u t e -’ f t h i s  t y p e  t o  r e -’quirc timely
m d  d e - c i s i v i  i - c- be - - r u 1 uc t i on  - - - L u -  - The I n e-’pan’tment n i t  I n ’ u n — ~p ) n t  u t  ion  c o u u i d  e f l —
c oni r - u C e - - t In c m ’ - t - f cm m ue -’ common n ne -’m u c -  r a t  m n g  —~c—a at - - . The d e s ’i n ’ab~~l ii v of act ion
along these -’ I nne s wu s  nnlc ’nu m i r e d  h e  ma n n a m  I ’port ope- r a t o r s

( i t  i : ef l  P u r r  lc j I t  ion and P u i h l n c  \ u n - e n u e ~-

l h - - I -\ \  could e-’x pur m d I t s  p n - e s c- r u t  e t t o i ’ t s t o  p r o v i d e  g u i d a n c e  for  n i t  i i’li i f l —
vol  vem e mm t m n i t h e  ai rh t orn p 1 , unm n  u r ig p r n i~ e- — --~ - A program couil  ii I i -  di ’ s u gned to  educate
t h e  g enc - ra l  p n m h l  I c  on m a i n u n  impact s (hot ii posit rye and id \  se) sm ~ s to  reveal
t h e  s i g n i f u t  t r u c e - -  of  t ur n  t i n - p o r t  t o  ~o u u i r n n m n u n t y  w e l f a r e . W h i l e -  c o n f l i c t s  be tween
i n t o  ri  - t  g r o n m ~) — u r u ; u y  he i rrcconc m L i i  I c  , area s of d i  sagre eme imt  ‘ru n g b’nt be decreased .
PuN u c e d u c i t  m a n n a  I p rogr ams m i g h t subsequent  b y l essen councu r e -mn l t V  opposition to
proposed and fat  t i re  a i r p o r t  cx p in nms i a m m  progt- inn s by permitting t i-me pm-ograms to
s ta nd on their own merits. S i n c e  a i r p o r t s  requ i re la rge  p u b l i c  i nves tmen t s
w h i c h pay o f f  over a long  period of t i m e , and cos t s  are ge-- r n e r - n l l v  more consp icuous
than  b e n e f i t s  , pol i t  m e a  1 and c o m m u n i t y  l eaders  should he i n v o l v e d  at t he  out set
o f the  a i rpo r t  p l a n n i n g  program and throug hout the p l a n n i n g  proces s .

(iso of M i l i t a ry Bases as A i r  C a r r i e r  Ai rpor t s

An op t ion  to new s i t e  development f requen t ly  c i ted by a i rpor t  planners was
t he use of an e x i s t i n g  m i l i t a r y  a i r f i e l d  and i n s t a l l a t i o n  f a c i l i t i e s  for air
ca r r i e r  opera t ions , es pecia l ly ’  in m e t ropo l i t an  a r e as  in w h i c h  undeveloped land
for a new a i rpo r t  is  not a v a i l a b l e .  Often m i l i t a r y  a i r f i e l d s  arc r e l a t i v e l y
close to met ropolitan areas , have e s t ab l i shed  airport  operat ion impact zones ,
and have e s t ab l i shed  ground access routes. Both the j o i n t  c i v i l i a n/ m i l i t a r y
use and t o t a l  a c q u i s i t i o n  of i n s t a l l a t i o n s  b e i n g  closed have been suggested .
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Theref ore , airport system planning programs should include detailed assessments
of the benefits and costs of the potential utilization of military airfields
for civilian use.

The airport planning process is a dynamic process, and airport planning and
operating agencies must accordingly be flexible. The planning process for major
air carrier airports could include changes in existing Federal roles to address
iden tif ied common airport planning problems and emerg ing issues of national sig-
nificance in order to ensure adequate air transportation facilities in metro-
pol itan areas of the United States. Several possible Federal actions were
discussed in this-chapter; however , these possible actions require further
evaluation to determine the feasibility of their implementation .
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APPENDIX. AIRPORT ACTIVITY AND DELAYS

This section gives the airport activity scenarios and consequent average
delays for each of the 24 study airports. For each airpor t , low , middle , and
high activity scenarios are given . Each scenario gives aircraft operat ions

and passenger enpianements for the years 1985, 1990, 1995, and 2000. The
average annual growt h rates for air carrier and air taxi operations and
enpianements associated with these three scenarios are given in table A- i.

TABLE A-I . ANNUAL GROWTH RATES OF AIR CARRIER AND
AIR TAXI OPERATION S AND ENPL ANEMENT S

Airport (Percent)
activity
scenario Operations ~~p~anement s

Hi gh 2. 7 5 .3
Middle  2 . 2  4 .1
Low 1 .2  3.1

A-I 
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