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AIR TRAFFIC CONTROL  SYSTEM  FOR 
DEVELOPMENT OF AN 

THE MIAMI  TERMINAL  AREA BY SIMULATION 

ABSTRACT 

recommendations for the  improvement o f  the  Miami  terminal 
The  purpose o f  this  study  was to evaluate  and  make 

arrival and departure  routes  and  related  preferential  route 
structures. 

The  simulation  study  was  divided  into  three  parts. In 

posed by the Air Traffic  Control  Dlvision,  was  tested. 
Part I, the  terminal area conflguration  (System A), as pro- 

Certain  modifications to System A were indicated and were 
incorporated in System B, whlch was  evaluated  in  Part 11. 
Part I11 dealt with  varlous  northbound  departure  procedures 
from  the  Miami  Alrport. 

Test  results  indicate  that, with the use of  Center  and 
Tower  radar,  the  proposed  terminal fix configuration  serving 
the  Miami  Airport 1s adequate  wlth  only  minor  modifications 
required.  The  preferential  route structure serving  the  Miami 
terminal  area  must be supplemented by an additional  East  Coast 
airway  to  accommodate  any  appreciable  increase in traffic 
volume. 
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INTRODUCTION 

requested  the  Technical  Development  Center (TDC) to  conduct 
In May 1958, the CAA Office  of Alr Traffic  Control 

simulation  tests o f  the  entire Florida  peninsula.  The  test 
period  was to commence  September 16, 1958. 

Office of CAA, Region Two, and  TDC  met  at  the  Miami  Air  Route 

ulation  program.  It was decided at this  meeting to divide  the 
Traffic  Control (ARTC) Center  to  formulate  plans for the sim- 

program  into  three  separate  studies to consist of the  Miami, 

Miami area study. 
Tampa,  and  Jacksonville  terminals.  This  report  deals  with  the 

On August 21, 1958, representatives of the  Washington 

Representatives of Reglon Two and the  Miami Center 

minal area arrival  and  departure  routes  and  related  preferen- 
requested  that  the  simulation  study  evaluate  the  present ter- 

tlal  route  structures.  Recommendatlons also  were  requested 
for improving  the  terminal  area  arrival and  departure  routes, 
terminal  area  holding  and  feeder  flxes, terminal  area  approach 

navlgational  aids for use of both  conventional  and  jet-type 
aids,  preferential  route  structures,  and  preferential en route 

aircraft. Any recommended  procedures  were  to  be  based  upon 
facilities  either  existing or available  by  June  1959. 

It also  was  noted  that  the  Perrine  low-frequency  range, 
located  approximately 15 miles  south of Miami,  was  programmed 
f o r  decommissioning in June 1959. This is a  prlmary  naviga- 
tional  ald f o r  overseas  traffic,  and  it  was  requested  that  the 

removed. 
slmulation  study  determine the posslble  results if the  ald were 

consisted of a  three-week  period f o r  preliminary  study  and 
programmmg and  a  three-week  period for dynamic  simulation. 
Two air  traffic  control  specialists  from  the  Mlami  Center  and 

planning. During  the dynamlc  simulation period, three addi- 
Mlami Tower assisted In the  latter  stage of the preliminary 

tional  controllers  from  the  Miami  Tower  operated  the  simulated 
tower  facllities and TDC  personnel  manned  the  ARTC  Center 
positions. 

The  time  allotment  avallable f o r  the  Miami area  project 

2 



GENERAL INFORMATION 

A i r  t r a f f i c  volume i n  the Mlami t e r m l n a l  area i s  unique 
i n s o f a r  as d e n s i t y   f l u c t u a t i o n s  are concerned. The normal 
volume ope ra t ing   t h roughou t   t he   yea r  1 s  g r e a t l y   i n c r e a s e d   b y  
t h e   i n f l u x   o f   t o u r i s t   t r a f f i c   d u r i n g   t h e  winter months,  and  an 
analysis   of   peak-day  f low data i n d i c a t e d   t h a t  t h i s  volume a l s o  

percentage  of t r a f f l c  1 s  i n   t h e   t e r m i n a t i n g  o r  d e p a r t m g   c a t e -  
i s  c o n c e n t r a t e d   I n t o   r e l a t i v e l y  few  hours  each  day. The maJor 

gory, and over  o r  en r o u t e   a l r c r a f t   p r e s e n t   o n l y  a minor  prob- 

occur   dur lng  the same pe r iods ,  that  i s ,  a t  the   t ime  the 
lem. The a r r l v a l   a n d   d e p a r t u r e  volume peaks   gene ra l ly  do n o t  

g r e a t e s t  number o f   a l r c r a f t  are ar r lv lng ,   compara t ive ly   few 
a re   depa r t lng ,  and v i c e   v e r s a .  

Volume-flow study a l s o   m d l c a t e d  tha t  approximately 65 
p e r   c e n t   o f   t o t a l   o p e r a t l o n s   a r e   t o  or from terminals n o r t h   o f  
Miami and  the   remalnder   to  the  s o u t h ,   p r i n c i p a l l y   t o   o v e r s e a s  
areas such as Cuba, South  America, West I n d i e s ,  and t h e  Bahama 
I s l a n d s .  A c o n s l d e r a b l e   p o r t l o n   o f   t h e   o v e r s e a s   t r a f f l c  i s  i n  
the a l r  f r e i g h t e r   c a t e g o r y ,   a n d  t h i s  heavl ly   loaded   type ,  with 
I t s  comparat ively low rates of  cl lmb  ana  forward  speed, was a t  
t imes a ma jo r   cons lde ra t ion   In   deve lop ing   p rocedures   fo r   t he  

f a c t o r   i n  t h e   c o n s l d e r a t l o n   t o   r e t a m   o r  decommission the 
s i m u l a t i o n  s tudy .  Thls o v e r s e a s   t r a f f i c  a l s o  was a de termming 

Perrine  low-frequency  range, as the   maJor f ty  of t h e   f o r e l g n  
a i r  c a r r l e r s   o p e r a t e  with only  low-frequency  navigat ion 
equipments. 

p o r t i o n   o f  the  F l o r i d a   p e n i n s u l a  1 s  l lmlted by the  warnmg  and 
The a v a l l a b l e   a i r s p a c e   i n  o r  adJaCent t o  t h e   s o u t h e r n  

r e s t r l c t e d   a r e a s  se t  a s l d e   f o r   m i l i t a r y  and m l s s l l e - f i r i n g   a c -  
t i v i t l e s ,   a n d   t h e s e  areas a r e  a m a J o r   c o n s l d e r a t i o n   i n   t h e  
development  of  procedures  and  alrway  routlngs.  

The Miaml area   reeenc ly   has   undwgone  a maJor   modi f lca t ion  
o f  en   rou te  aids and   a s soc la t ed   a l rway   s tpuc tu re  wlth a re- 
location of   t he  M i a m 1  VOR and  the   addi t ion   o f   the   Biscayne  
VOR, both   deve lopments   bemg  the   cu lmina t ion  of cons ide rab le  
p l ann ing   on   t he   pa r t   o f   t he  Miami Center and  Regional  Office 
personnel .   Center   and Tower r a d a r  i s  p r o g r a m e d   f o r  the near 
f u t u r e ,  and a p r imary   pu rpose   o f   t he   s imu la t ion   s tudy  was t o  
tes t  contemplated radar procedures  ln eonjunzt ion  w i t h  t h e  new 
a i r w a y   s t r u c t u r e  

Planning 

Par t  I c o n s i s t e d   b a s i c a l l y  of a t e s t i n g  of t h e  Miami te rmina l  
The Miaml s i m u l a t l o n  s tudy  was d i v i d e d   i n t o   t h r e e   p a r t s .  

3 
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area  vector flx configuratlon as proposed  by  the  Office  of  Air 
Trafflc  Control  and  the  Miami  Center/Tower.  This  conflguration 

Past  studles at  TDC  have  Indicated  that  certain  arrangements of 
is  referred to as  System A and 1s depicted In Figs. 1 and 2. 

provlde  the  optimum as  to  minimum  spacing  of  aircraft  wlth  the 
radar  vector  fixes and appllcation of aircraft  spacing  table 

ration  met  these  crlteria  quite  well,  and  aslde from the sug- 
least  controller  workload.  See Fig. 3. The  proposed  configu- 

gested  changes resultmg from  the  tests in Part I, no maJor 
changes  were  made to the  proposed  system. 

Part I1 of the  study  evaluated  the  suggested  modlfications 

way,  V501,  between  V267  and V3. The  modifled  configuration  is 
to System A and  also  consldered  the  merits  of a proposed alr- 

referred to  as  System B. 

Part I11 tested  varlous  northbound  departure  procedures 
from  the  Miami  Airport,  using  System B as a common  basis for 
comparative  purposes. 

SIMULATION TEST PROCEDURES 

70 miles' radius  from  Miami, and lncluded  the  Miami,  Opa  Locka, 
and Fort Lauderdate  termlnal  facilities. 

The  slmulatlon  study  encompassed an area  of  approximately 

The en route  and  termlnal  tests  were run slmultaneously 

plays (SPANRAD). SPANRAD 1s a device  which  uses  closed-circuit 
wlth  the  Center  using  two  superimposed  panoramic  radar  dis- 

marker  wlth  that of a radar target and project  both  on a 
television techniques to superlmpose  the  plcture  of a target 

brlght  tube  display,  as  shown In Flg. 4 

Jurisdlctlon,  north and  south,  wlth  the  Mlaml  locallzer  courses 
The  Center en route  area was divided m t o  two zones  of 

as  the dividmg line.  The  north  arrival and departure  control- 

trollers  the  other.  Ihning  periods of extenslve  traffic,  an 
lers  used  one  SPANRAD and the south  arrival  and  departure  con- 

maintaining  ldentiflcatlon  of  targets. 
additional controller  asslsted  the  north  radar  operation In 

Miam1 approach  control used three  simulated  airport 

was for south  arrlval  radar,  one for north  arrival,  and  the 
surveillance  radar (ASR) scopes, as depicted in Fig. 5. One 

thlrd f o r  departure radar control.  Approach  control  assumed 
Jurisdlctlon f o r  Mlami  International,  Opa  Locka,  and Fort 
Lauderdale  Airports I 
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Test  Assumptlons 

necessary  to  make  certaln  assumptlons  to  govern  the  operatlons. 
These  assumptlons  were. 

In order  to  conduct  the  simulatlon  tests  properly, It was 

1. The  holding  alrspace  area  as  deflned  in  TSO-N20A 
would be increased 50 per cent on the  forward  end  and  both 
sides,  as  shown in Fig. 6. 

control  facllltles  and  all  alrcraft. 
2. There  were  adequate  alr/ground  communications  between 

in the  area  simulated. 
3. There  was  adequate  radar or secondary  radar  coverage 

unless  approach  delays  were  excessive.  Holdlng  at 20,000 feet 
or above  was  utlllzed I f  excessive  delays  were  anticipated. 

4 Clvil Jets were  controlled  in a conventlonal  manner 

5. The  airway  structure was based  solely  upon VHF 
navigatlon alds;  however,  feeder  flxes  and  routings  from  the 
south  to  those  flxes  were  compatlble  wlth  exlstlng  low- 
frequency  flxes  and  routes In order  to  accommodate  forelgn 
air-carrier  types. 

lndependent  area,  wlth  Its  approach  and  departure  lanes pre- 
6. Homestead  Alr  Force  Base (AFB) was  considered  an 

senting  no  encroachment  upon adJacent airways  and  holding 
airspace  areas. 

Airport were  served  by  Instrument  landing  systems (ILS), one 
landing  west  and  the  other  east. 

7 Both east-west  runways  at  the  Mlami  Internatlonal 

altltude or tlme  separatlon  exlsted  prior  to  alrcraft 
departing  the  test  area  confines. 

8. Departing flights were controlled  to  the  degree  that 

proceedmg southbound  over  Pahokee  via  Vlctor  Alrway 267 and 
9. In order  to  test  certain  procedures,  aircraft 

over Bel lntersectlon  vla  Vlctor Airway 501 were  assigned 
only  odd-thousand-foot  altitude  levels.  These  altltude  as- 
signments  were  completely  random,  and  sequenclng  according 
to landmg priority  was accornpllshed only  after  the  alrcraft 
had  proceeded  south  of  Pahokee  and  Bel.  The  random  altitude 
asslgnments  were  Incorporated  lnto  the  trafflc  sample In 
order  to  slmulate  the  end  results of nonradar  control 
procedures  north of Pahokee It was considered that,  without 

5 
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t h e   u s e   o f   e n   r o u t e   r a d a r   i n  t h a t  area and with t h e  volume  of 
t r a f f i c   p r e s e n t ,   v e r y   l i t t l e   c o u l d  be accompl l shed   i n   t he  way 
o f   a l t l t u d e   s e q u e n c l n g   p r i o r   t o   a i r c r a f t   r e a c h i n g   P a h o k e e .  
A l t i t u d e   l e v e l s   v a n e d   f r o m  5,000 t o  2 5 , 0 0 0   f e e t .  

Traff lc   Samples  

From f l l g h t  data ln fo rma t ion   fu rn i shed  by t h e  Mlaml Center,  
a two-hour t r a f f l c  sample was cons t ruc t ed   l n   wh lch   t he   peak  
volume was i n c r e a s e d   a p p r o x l m a t e l y   2 5   p e r   c e n t .   C i v l l   J e t  a i r -  

c a t e   t h e   d e p a r t u r e - a r r l v a l   p e a k s ,   t h e  volume was adJus t ed  a t  
c r a f t  comprised 20   pe r   cen t  o f  th l s  t o t a l .   I n   o r d e r  t o  dup l l -  

75 a i r c r a f t  movements p e r   h o u r ,   c o n s i s t i n g  of 50 a r r i v a l s  and 
25   depar tures  the f l rs t  hour and 50 d e p a r t u r e s   a n d   2 5   a r r i v a l s  
the  second  hour .  

Analysls o f  t r a f f i c   f l o w  data I n d i c a t e d  tha t  65 p e r   c e n t  

Miaml and of th l s  volume,  approxlmately 83 p e r   c e n t   u t i l l z e d  
of a l l  t e r m l n a l   a r e a   t r a f f i c  was to o r  from areas n o r t h  of 

r o u t i n g s   t o  o r  f rom  the   wes t   coas t .  With the t r a f f l c  sample 
t h e   e a s t   c o a s t   r o u t m g s .  The balance,  or 17 p e r   c e n t ,   u s e d  

volume as a basls, these   pe rcen tages   t r ansposed   numer i ca l ly  
I n t o  54 a l r c r a f t   p e r   h o u r   d e p a r t l n g  and a r r l v l n g   v l a   e a s t   c o a s t  

p r e s e n t   p r e f e r e n t l a l   r o u t m g s   f r o m  Mlaml, a f u r t h e r  breakdown 
rou t ings ,  and 1 2   p e r   h o u r   v i a  the w e s t   c o a s t .   U t l l i z l n g   t h e  

of flow 1s approximately 27 a l r c r a f t   p e r   h o u r   d e p a r t m g   v i a  
V l c t o r  Alrway 3 or V i c t o r  Airway 3 eas t ,   and  27 p e r   h o u r  ar- 
riving v l a   V l c t o r  Amway 267. I n  P a r t  I, thls  volume i n d i -  
c a t e d  the n e e d   f o r   a d d l t l o n a l   r o u t i n g s ,   a n d   i n  Part 11, a new 
anway ,   des lgna ted   V ic to r  501, was loca ted   be tween   V lc to r  
Airway 3 and V l c t o r  Airway 267. 

EVALUATION METHODS 

Measurements 

da ta   were   t aken   durmg the   s lmula t lon   t e s t s   and   u sed   wheneve r  
p o s s l b l e   a s  a means of determining t h e   m e r l t s  o f  t n e   v a r l o u s  
sys tems  be lng   tes ted .  However, because o f  t h e  rrany v a r i a b l e s  

a c c o m p l i s h   s u f f i c l e n t   t e s t   r u n s  on   each   va r l ab le  to f u r n l s h  
I n   t h e   t o t a l   s l m u l a t l o n   s t u d y ,  i t  was not  always  possib1.e t o  

r e s u l t s  tha t  were s t a t l s t l c a l l y  s i g n f f i c a n t .  

T ra f f l c   de l ay ,   a l rpc r t   accep tznce   r a t e s ,   and   communlca t ions  

A n a l y s l s   o f   t h e   s i m u l a t i o n   t e s t s  was m f l u e n c e d  t o  a 

coordinat ion  problems,   and so  f o r t h .   I n   a d d l t l o n  t o  a day-by- 
cons lde rab le   deg ree   by   con t ro l l e r  comments as t o  workload, 

day o r a l   e v a l u a t i o n  of t e s t  r-uns, a c n t l q v e  was h e l d  a t  t h e  

6 
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conclusion of the  slmulatlon  study.  Each  controller  was  given 
an  opportunlty  to  express his opinion  and  recommendations at 
this  discussion,  and  to a large  extent, portlons  of  this  report 
refer  to  opinions  expressed at thls  critique. 

7 
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PART I 

are d i v i d e d   m t o  two sec t ions ,   one   dea l lng  w l t h  a n   e a s t   a r r i v a l  
The desc r lp t lon   and   eva lua t ion  of procedures  i n  Part I 

and   depa r tu re   ope ra t ion  and t h e   o t h e r   p e r t a i n l n g   t o  a west 
ope ra t lon .  

System A 
East ODeration 

Departure  Procedures 

p r e f e r e n t l a l   r o u t e s   ( V i c t o r  3 and/or   Victor  3 eas t )  were g iven  
shor t - range   c learance  limlts t o  Deer o r  Golden  Beach i n t e r -  

v l c in l ty   o f   Dan la  or Golden  Beach. No t u n n e l   r e s t r i c t i o n s   w e r e  
s e c t l o n s ,  wlth a rsdar handoff  from Tower t o   C e n t e r   i n   t h e  

V l c t o r  97 o r  V l c t o r  7 were  tunneled a t  2,000 fee t  v i a   Dan ia  
requi red   on  t h l s  rou te .   F l igh t s   p roceed lng   no r thwes t  v i a  

u n t i l   p a s t   t h e   h o l d m g   a i r s p a c e  at  t h e  Miami VOR. A 3,OOO-foot 
t unne l  was r e q u l r e d  i f  an  approach was i n   p r o g r e s s  a t  the Opa 
Locka Ai rpor t .  Radar handof f   t o   t he   Cen te r  was accomplished 
when the  a l r c r a f t  cleai-ed t h e  Mlami VOR h o l d m g  pattern.  

Departures   proceeding  northbound  via  the e a s t   c o a s t  

Departures   proceedlng  southbound  via   Victor   Alrway 
35 were   rou ted   v la   Blscayne  VOR d i r e c t   t o   E l l i o t  a t  an i n i t i a l  
a l t i t u d e  of 2500 f e e t .  Radar handoff from Tower t o   C e n t e r  was 

were   cont ro l led   by  two methods, e l t h e r  by   tunnel  a t  2,000 f e e t  
accompllshed a t  E l l i o t .  Southbound  depar tures   v la   Vlc tor  51 

u n t i l   r e a c h m g  Harvey or by  cllmb  eastbound  on the Miami l o c a l -  
l z e r  c o u r s e   t o   a p p r o p r l a t e   a l t i t u d e ,   t h e n   r e v e r s m g   c o u r s e   a n d  
c o n t i n u m g   c l l m b   t o   f i n a l  altitude. The tunnel   p rocedure  was 
r e s e r v e d   p r l m a r i l y  for s low-c lmbing  a m  freighter t y p e   a i r c r a f t .  

Arr lval  Procedures 

approaches  were the Miami VOR, Ford,  Rancho, Krome, and Kendal l .  
The p r lmary   r ada r   vec to r  f ixes used  w i t h  e a s t  

a b l e  on V i c t o r  267 to   r educe   ho ld lng   conges t lon  a t  t h e  Miami 
I n   a d d i t l o n ,  a secondary  c learance limit, New River, was a v a i l -  

VOR. The Miaml C e n t e r   n o r m a l l y   c l e a r e d   a r r i v i n g   a i r c r a f t   t o  
t he  p r u n a r y   f l x e s  a t  4,000 fee t   and   above .  

Evalua t ion   of  East Departure/Arrlval  Procedures 
En Route 

The g r e a t e s t  volume  of depa r tu re s ,  t h a t  is, 

p roceed ing   v l a   V ic to r  3 o r  V i c t o r  3 e a s t   r e q u i r e d  l i t t l e  radar 
nor thbound  depar tures ,   p resented   no   Center   p roblem.   F l igh ts  
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S e r v l c e   p r i o r   t o   r e a c h m g  P a l m  Beach  where the  two airways 
converged. A slmllar s l t u a t i o n   e x l s t e d  w i t h  northwestbound 

was a c c o m p h s h e d   i n   t h e   v l c l n i t y  o f  t h e  Mlami VOR, t h e  f i r s t  
d e p a r t u r e s   v l a   V i c t o r  97 or V l c t o r  7 .  Af t e r  radar handoff 

alrway  convergence  occurred 70 m i l e s   d i s t a n t  a t  the LaBelle 
VOR. Wlth t h e   e x c e p t i o n  of V35, each   depa r tu re   rou te  was in-  
dependent o f  a r r i v a l  r o u t e s   o n c e   d e p a r t i n g   a i r c r a f t   w e r e   c l e a r  
of the p r l m a r y   v e c t o r   f i x e s .   I n  t he  c a s e  o f  V35, t h e  small 
amount o f  t r a f f i c   a r r l v i n g   a n d   d e p a r t i n g   v i a  th i s  r o u t l n g  was 

were   fou r   ava i l ab le  alrways f o r  nor thbound  depar tures ,   Vlc tor  
e a s i l y   s e p a r a t e d  with t h e   u s e  of radar. The f a c t  that  there  

97 and  Vlctor  7 t o   t h e   w e s t   c o a s t   a n d   V i c t o r  3 and   Vic tor  3 
East on the  east coas t ,  made the  Center   cont ro l   compara t lve ly  
easy .  

from t h e   n o r t h  were concerned. A s  n o t e d   I n   t h e   t r a f f i c   a n a l y -  
The oppos l t e  was t r u e   i n s o f a r  as a r r i v i n g   a i r c r a f t  

s i s  s e c t l o n  of th l s  r e p o r t ,  83 p e r   c e n t   o f   a r r l v a l s   f r o m  the  
n o r t h   p r o c e e d   v i a  V267. C o n t r o l l e r  comment a f t e r   t e s t  runs 
l n d l c a t e d  that  t h i s  large volume of a l r c r a f t   c o u l d   n o t   b e   s e -  
q u e n c e d   e f f i c l e n t l y  a t  t h e  Mlaml VOR due t o  the  c o n t r o l l e r ' s  
m a b l l l t y   t o   m a l n t a i n   m d i v i d u a l   i d e n t i f l c a t l o n  o f  a i r c r a f t   i n  
the   conges t ion   of   t a rge ts ,   even  wi th  t h e   a s s i s t a n c e  of ano the r  
radar cont ro l le r .   Delay   in format ion   proved   unfavorable ,   and  
conslderable   workload was e n c o u n t e r e d   i n   r e c l e a r i n g   p r a c t l c a l l y  
a l l  a i rcraf t  t o  and   f rom  secondary   f ixes   shor t  of t h e  Miami 
VOR . 

Terminal 

Vector ing for eas t   approaches  was accomplished  from 
Ford and the  Miami VOR b y   t h e   n o r t h   a r r i v a l   c o n t r o l l e r ,   a n d  

l e r .  The workload was n o t  distributed equal ly   be tween  the  two 
from Krome, Rancho, and Kendall by t h e   s o u t h   a r r i v a l   c o n t r o l -  

r a d a r   c o n t r o l l e r s ,   d u e   t o  the  preponderance o f  a r r l v a l s   f r o m  
t h e   n o r t h .  The n o r t h   a r r i v a l   c o n t r o l l e r  was extended t o  t h e  
limit of h i s  c a p a b i l l t l e s   w h t l e   t h e   s o u t h  arr ival  c o n t r o l l e r  
f r e q u e n t l y   " r a n   d r y "   o f   a l r c r a f t  at his  v e c t o r   f i x e s .   F o r d  
l n t e r s e c t i o n  d l d  n o t  appear p r a c t l c a l  as a v e c t o r  f l x  due t o  
t h e  e x t e n d e d   s t r a l g h t - i n   f l l g h t   p a t h  t3 t h e   o u t e r   l o c a t o r .  
This d i r e c t  f l l g h t  pa th  prec luded  any efficient meshlng w l t h  

maneuvers were  used. T h l s ,  of course ,   added   to  the c o n t r o l l e r  
a l r c r a f t  from Mlaml VOR o r  Rancho unless ex t r eme   pa th - s t r e t ch ing  

workload and reduced t h e   a r r l v a l  ra te .  

As i n d i c a t e d   i n   F i g .  7, the u s e  o f  t u n n e l   r e s t r i c t i o n s  
f o r   d e p a r t u r e s   p r o c e e d i n g   t h r o u g h   v e c t o r   f l x e s   r e q u i r e d  that  
a i r c r a f t  on a v e c t o r   t o   t h e   o u t e r   l o c a t o r  be held at  3,000 f e e t  
OF above Until reaching  a descen t   a r ea .  This procedure,  while 
n o t  ideal,  d ld  n o t   a p p e a r   t o  be t o o   d e t r l m e n t a l   t o   c o n t r o l l e r  

9 
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workload or mmimum spaclng  of  aircraft,  with  the  exception  of 
Kendall.  Departures  proceeding  vla  Vlctor 35 were  tunnelled 
at 2500 feet  due  to  the  assignment of 1500 feet  for  Homestead 
AFB departures  and  missed-approach  procedures.  Thls  tunnel  of 
2500 feet  entailed  a  minlmum  stacklng  altltude of 3500 feet at 
Kendall. Due t o  the  proxlmity  of  Kendall  to  the  outer  locator, 
aircraft  frequently  could  not  dissipate  sufficient  altitude to 
execute  an  approach  properly. 

System A 
West  Operatlon 

Departure  Procedures 

Victor 3E required  a  tunnel  restrictlon of 2,000 or 3,000 feet 
until  clear of the Dania  holding  pattern and/or  the  arrival 
vector  path  at  Golden  Beach  (Flg. 2). Radar  handoffs  from 
Tower t o  Center  were  made  at  the  Martin or Fort  Lauderdale 
intersections.  The  3,000-foot  restrlction  was  required If an 
approach  was in progress  at  the  Opa Locka Alrport.  Flights 
proceeding via Victor 97 or Victor 7 were restricted to 2,000 
or 3,000 feet  untll  past  the  Mlami VOR, in order  to  provide 
separation  from  arrlvals proceedmg vla V35 from  Ford  and  via 
V267 from the  north. 

Departures  proceeding  northbound  via  Victor 3 or 

Departures proceedmg south or southeastbound  were 
restricted  to  2,500  feet  untll  past  Kendall or Southgate  hold- 
lng  pattern  alrspace.  High-performance-type  alrcraft  were 
cllmbed  westbound  on  the  locallzer  course  to an altltude  above 
holding  traffic  before  proceedlng on course  Departures pro-  
ceeding  via  Victor 51 were  routed  vla  the  Miami  localizer 
course  and  Victor 157 and  given  an  unrestrlcted  climb. 

Arrival  Procedures 

were Danla, Kendall,  and  Southgate,  with  the  Miaml  VOR  serving 
as a secondary  clearance  llmit f o r  Dania.  The  Mlami  Center 
normally  cleared arrivmg alrcraft  to the primary  flxes  at 
4,000 feet  and above. 

The  primary  vector  fixes  used  wlth  west  approaches 

Evaluation of  West  Departure/Arrival  Procedures 
En Route 

The  Center  departure/arrlval  procedures  involved 
little  change  from  those  used  wlth an east  operation,  and  the 
same  major  problem,  whlch  was  the  congestlon of arrlving air- 
craft on Vlctor 267, was  apparent  Aslde  from  the  use of the 
103' radial  of  the  Blscayne  VOR  for  Bermuda  arrlvals and 

10 
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were  apparent w l th  t h e   e a s t   o p e r a t i o n  The use   o f   t he  lO3O 
d e p a r t u r e s ,   t h e   r o u t e   s t r u c t u r e   o f f e r e d   t h e  same advantages as 

r ad la l   o f   B l scayne  as a common rou te   p re sen ted  no  complicatlng 

procedure was s e p a r a t e d   e a s l l y   b y   t h e   u s e  of radar 
f a c t o r s  as the  small volume o f  t r a f f l c   u s l n g  t h l s  depa r tu re  

Terminal 

t h rough   t he   p r imary   f i x  a t  Dania o r  through the  v e c t o r   p a t h  a t  
Golden  Beach.  These aircraft, In conJunct ion  w i t h  t h e   a r r i v a l s ,  

Golden  Beach,  making l t  d i f f l c u l t  for t he  n o r t h   a r r l v a l   c o n -  
c r e a t e d  a cons lde rab le   conges t lon  o f  t a rge t s   be tween  Dana or 

t r o l l e r   t o   l d e n t i f y   a n   a i r c r a f t  on v e c t o r   p o s l t l v e l y   u n t i l  it 
was w e l l   w l t h l n   t h e   d e s c e n t   a r e a  (Flg. 8 ) .  Whlle a slrnllar 
problem  ex ls ted  a t  Kendal l ,   the  volume of' depar tures   and   a r -  
rivals was cons lde rab ly   l e s s ,   t he reby  rnakmg the   p rocedure  
more  workable. 

The rnaJori ty  of d e p a r t u r e s   w e r e   r e q u i r e d   t o   p a s s  

b e t w e e n   t h e   n o r t h   a n d   s o u t h   a r r i v a l   c o n t r o l l e r s  was very  un-  
As wl th  eas t   app roaches ,   t he   d lvmlon   o f   work load  

equal   due   to  the rnaJor  number of a l r c r a f t   a r r l v l n g  from t h e  
n o r t h .  

CONCLUSIONS 

t o  System A f rom  the  Center   vlewpolnt  was t h e   l a c k  of s u f f i c i e n t  
C o n t r o l l e r  comment l n d l c a t e d   t h a t   t h e   p r l m a r y   d i s a d v a n t a g e s  

a r r i v a l   r o u t e s   f r o m   t h e   n o r t h ,  

The comments  on t h e   t e r r n m a l   a r e a   c o n f l g u r a t l o n  dealt 
p r l m a r l l y  wlth t h e   n e e d   f o r  a more   equa l   d l s t r lbu t ion  of work- 

mod i f i ca t ion  o f  d e p a r t u r e   r o u t i n g s  t o  t h e   n o r t h  when using  west  
l o a d   b e t w e e n   t h e   n o r t h   a n d   s o u t h   a r r l v a l   c o n t r o l l e r s   a n d  a 

t a k e o f f s .   I n   a d d i t l o n ,   t h e   l o c a t l o n  of Kendall was n o t  

o p e r a t i o n .  
consldered  advantageous wl th  e i t h e r   a n  east o r  west  approach 

11 
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PART I1 

in order  to  reduce  some  of  the problem  areas. The resulting 
In Part 11, the  following changes  were  made  to  System A 

conflguration is referred  to  as System B (Figs. 9 and 10). 

1. An additional  airway,  Victor 501, was  designated 
between  Victor 267 and Victor 3; V159  was  redesignated  as  the 
direct  radials  of  the  Miami  and  Palm  Beach  VOR's, and used as 
a  transition  from  Victor 501 to  the Miami  VOR. 

2. Several  possible  relocations for Kendall  were 
considered,  however,  each  interfered  with  the  holding  pattern 

Therefore,  it  was  decided  to  combine  the  function  of  Rancho 
airspace  required f o r  Rancho  during an east  operatlon. 

and  Kendall  Into  one  vector  fix  designated  as Ed (Fig. 11). 

VOR  direct  to  Elliot  without  tunnel  restrictions  insofar  as 
Thls flx permitted  an  east  takeoff  routing  via  the  Biscayne 

holding  aircraft  were  concerned. The location of Ed also 
approximated  the  location  of  the  Perrine L/F radio  range, 
making  the  primary  vector  fix  compatible  for  either L/F or 
VOR-equipped  aircraft. 

a west operation,  the  primary  vector fix  was moved  from Dania 
3. To relieve  the  congestion  of targets at  Dania during 

to  Golden  Beach. In addition,  two  radials, 03g0 and 054O, of 
the  Miami  VOR  were  designated  as  transition  routings  for  north- 
bound  departures  proceeding  from  the  Miami  VOR  to  Victor 3 and 
Victor 3 East. 

vector  fixes,  Kendall  and  Southgate,  during  a  west  operatlon; 
4. In System A, the  south  arrival  controller  used  two 

however,  the  locatlon  of  Kendall  restricted  departures  pro- 

thls  restriction,  Southgate  was  designated  the  primary  vector 
ceedlng  via  Victor 35 to  a  considerable  degree. To reduce 

pattern infringmg upon  Victor 35, thus  eliminating  the  need 
fix and  moved as far westward  as  possible  without  its  holding 

for Kendall. 

are  from  the  north, no practical  method  of  dividing t he  work- 
5. As the  preponderance of arrivals  into  the Miami area 

load  evenly  between  the  approach  control  north  and  south  ar- 
rival  controllers  was  found.  However,  a  partial  solution  to 
the  problem  was  to  eliminate  Ford  as  a  vector  fix  and  reroute 
West  Coast  traffic  via  Victor 35W and  Victor 51 to Ed or 
Southgate.  This  added  approximately 10 miles  to  the  original 
routing  via  Ford  but  permitted  a  more  equitable  flow of 
arrivals,  resulting in an  increased  arrival  rate. 

12 
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Svstem B - " - - ~  - 

East  Operation 
Departure/Arrival  Procedures 

above  modlfications  were  System B, east  operation,  and  departure 
procedures.  With  the  exception  of  the  tunnel  restrlctlons re- 
qulred  for  departures  proceeding  via  Victor  35,  control  proce- 
dures in System B basically  were  the  same  as  used In System A. 
The  ellminatlon  of  Kendall  as a holdlng fix permitted  the  use 
of  altitudes  above 2500 feet  for  Vlctor 35 departures,  and  radar 

with the Center's  only concern being  the  separation of  these de- 
handoffs from  Tower to Center now were  made  at  the Biscayne VOR, 

partures  and  aircraft en route  to Ed The  primary  vector  fixes 
for east  approaches  were  Ed  and  the  Miami  VOR  wlth  two  secondary 
flxes,  New  River on Victor 267 and  Pogo on Vlctor 501, serving 
the  Miam1  VOR  These  secondary  fixes  were  used  by  the  Center 

VOR holdlng  stack. Normally, the  top altitude  utlllzed at  the 
as a reservoir to regulate  the volume of  traffic in the Miami 

VOR  was 7,000 feet  in  order  to  keep  the  congestlon  of  targets 
to a minimum. As In System A, the  Center  cleared  arriving 
aircraft  to  the  primary  flxes  at 4,000 feet  and  above, 

The  control  procedures  used  ln  conJunetion  wlth  the 

Evaluation  of  East  Departure/Arrival  Procedures 
En  Route 

The  additlon  of  Victor 501 simplified the  control  of 
arrivals  from  the  north  to  a  large  degree.  Approximately  one- 
third  of  the  aircraft  formerly  routed  via  Victor 267 were re- 
routed  via  Victor 501, reduclng  the  congestion of targets on 
Victor 267 conslderably. In addition,  the  two  airways  provlded 
more  flexibility in sequencing  arrivals  at  the  Miami VOR. If 
an  approach  sequence  of an arrival  was in doubt,  the  controller 
slmply  cleared  the  aircraft  to  New  Rlver  on  Pogo at the  lowest 
altltude  avallable  at  these  fixes AG such  time  that  the  exact 
priority  of  landing  was  determined,  the  aircraft  was  recleared 
to  the Miaml VOR. The use of  two  secondary  fixes  permitted 
much  lower  initial  altltude  asslgnments  and  correspondingly  less 
delay to aircraft In reaching  the  lower  altitudes. In turn, 
this  reduced  the  arrlval  controller  workload  because  of  fewer 
clearances  required  to  descend  the  aircraft  to  a  minlmum 
stacking  altitude. 

Terminal 

of Ford  eased  the  unequal  workload  of  the  two  arrlval  control- 

per  cent  to  the  north  vector  fix  and 35 per  cent  to  the  south 
lers  somewhat.  Where  the  division  of  arrivals  formerly  was 65 

fix,  the  division  now  was 55 per  cent t o  the  north  and 45 per 
cent t o  the  south.  The  use of only  two  prlmary  fixes  also 

The  rerouting of West  Coast  aircraft  to  Ed  instead 
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simplified  vector  procedures.  Normally, it  was  necessary for 
each  arrival  controller  to  have  only  two or, at the  maximum, 
three  aircraft  on  vector  at  a  time,  with the  flight  paths  to 
the  outer  locator  being  short and  easlly varied  for  optimum 

compact,  which  meant  that  the  controller's  attention  was 
spacing. As illustrated in Fig. 11, the  vector  areas  were 

devoted  to  a  relatively  small  area. 

System B 
West  Operation 

Departure  Procedures 

were  given  short-range  clearances  to  Raton  and  Blake  inter- 
Aircraft  proceeding  via  Victor 3 o r  Victor 3 East 

sectlons  at  altitudes of 3,000 and 4,000 feet. The  transition 

via  either  the 03g0 o r  the 054O radials of the  Miami  VOR 
€rom  the  vicinity  of  the  Miami  VOR  to  these  lntersections  was 

(Fig. 10). The radar  handoff from Tower to Center  normally 
was accomplished  after  the  aircraft  had  passed  the  VOR.  Air- 

of two  ways,  either  via  the  Miami  VOR  wlth  a  tunnel  restrictlon 
craftroutedvia Victor 97 or Victor 7 were  controlled in one 

of 3,000 or 4,000 feet, or vectored  west of  the  VOR  until  inter- 

the  need for any  tunnel  restrictions  and  permitted  handoffs  from 
secting  the  appropriate  airway.  The  latter  procedure  ellminated 

Tower  to  Center in the  vicinity of the  Miami  localizer  course. 

Departures  proceeding  southbound  via  Victor 35 were 
given an initial  altitude  of 2500 feet  and  handed o f f  from 
Tower  to  Center  crossing  Victor 51. The Center  then  provided 
separation  between  the  departure ancraft and  aircraft  en 
route  to  Southgate. 

Arrival  Procedures 

Arrivals from the  north  on  Victor 267 and Victor 501 
were  routed to Golden  Beach  via  the  Miami VOR and  the 088O 
radlal of Miami. The normal  secondary  clearance lmlt was  the 
Mlami  VOR;  however,  during  periods of extensive  activity,  New 

were  held to 5,000 feet or above  until  passing  Sam, at  which 
River  and Pogo  served as additional  holding  flxes. Arrivals 

point the  aircraft  were  descended  to  lowest  available  altitude, 
commencing  at 2,000 feet,  and  released  to  approach  control. 
The 5,000-foot  restriction  provided  separation from departures 
at 3,000 and 4,000 feet  proceeding LO Raton  and  Blake. Ar- 

3500 feet  until east of Biscayne VOR, then  descended to  lowest 
rix.%ls proceeding  to  Southgate  normally  were  restricted  to 

available  altitude,  commencing  at 2,000 feet,  and  released  to 
approach  control. 

14 
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\ 
En Route 

The m o d i f l c a t i o n s   t o  t h e  wes t   depar ture   p rocedures  
had  no  measurable e f f e c t  on   Center   opera t ions .  The use   o f   the  

no r th   depa r tu re s ,  w i th  p r a c t i c a l l y   t h e  same d l s t a n c e   t o  Pa lm 
03g0 and 054O radials s t i l l  pe rmi t t ed  two s e p a r a t e   r o u t i n g s  for 

Beach a v a i l a b l e   f o r   u n r e s t r i c t e d   c l i m b  p r l o r  t o  the  convergence 

west and   sou th   l nvo lved   l i t t l e   change   f rom  those   u sed  with an 
of V l c t o r  3 and  Victor  3E Depar tu re   p rocedures   t o   t he   no r th -  

east o p e r a t i o n .  The va lue  of V l c t o r  501 as a n   a r r l v a l   r o u t i n g  
aga in  was demonstrated i n  t h e   w e s t   o p e r a t i o n   t e s t   r u n s .  The 
secondary   c learance  l iml t s  of New River  and Pogo pe rml t t ed   ea sy  

Miami VOR, and  very l l t t l e  additional hold ing  was r equ i r ed   en  
a l t i t u d e   s e q u e n c i n g   o f   a r r i v a l s   p r i o r   t o   c o n v e r g e n c e  a t  the  

route   to   Golden   Beach .  

Terminal 

The f a c t  t h a t  Golden  Beach  and  Southgate  lay  east  
o f   t h e   o u t e r   l o c a t o r   ( F l g .  1 2 )  p r o v i d e d   t h e   a r r l v a l   c o n t r o l l e r s  
w l t h  e x c e l l e n t   i d e n t i f l c a t i o n   p o s s l b l l i t i e s ,  and i n   p e r l o d s   o f  
l e s s   t h a n   s a t u r a t e d c o n d i t l o n s ,  many a l r c r a f t   w e r e   v e c t o r e d   t o  

The e a s e  of i d e n t i f l e a t i o n  was due t o  t e r m i n a l   d e p a r t u r e  
t h e   l o c a l i z e r   c o u r s e  p r i o r  t o  reachlng  t h e s e   h o l d i n g   f i x e s  

r o u t i n g s  now be ing   comple t e ly   c l ea r  o f  the   inbound  routes ,  
t he reby   r educmg  conges t ion   o f   t a rge t s .  As i n  t h e   c a s e  of 
a r r i v a l s   f r o m   t h e   n o r t h ,  t he  a r r i v a l   c o n t r o l l e r  was a b l e   t o  
t r a c k   a i r c r a f t  from west  of Sam t o  Golden  Beach and t h e r e f o r e  
could   p rep lan  h l s  c o n t r o l   t o  a cons iderable   degree .  
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PART I11 

procedures  r e q u l r e d  t h a t   a i r c r a f t   r o u t e d   v i a   V i c t o r  97 or 
Both System A and  System B east o p e r a t i o n   d e p a r t u r e  

V l c t o r  7 b e   r e s t r i c t e d   t o  2,000 o r  3,000 f e e t   u n t i l   c l e a r   o f  
t h e  Miami h o l d i n g   p a t t e r n   a l r s p a c e ,  the  e x t e n t   o f   t h e   r e s t r i c -  
t ion  being  dependent   upon  whether  an approach was I n   p r o g r e s s  

minimum p o s s i b l e   w i t h o u t   f u r t h e r   p e n a l i z m g  the base   ho ld ing-  
t o   t h e  Opa Locka Al rpor t .  The a l t i t u d e   r e s t r i c t l o n  was t h e  

s t a c k   a l t i t u d e  a t  the Miami VOR. The tunnel   p rocedure  had two 

pa th  (30  miles) a t  mlnimum a l t i t u d e s ,  and t h e   o t h e r   t h e   n e c e s -  
de t r imen ta l   f ea tu re s ,   one  of which was t h e   l o n g   d e p a r t u r e  f l i g h t  

s i t y  o f   h o l d i n g   a r r i v i n g   a i r c r a f t  a t  minimum s t a c k i n g   a l t i t u d e  
u n t i l   w i t h i n  a descent  area. The l a t t e r  requirement   precluded 
any  shortened radar v e c t o r   t o   t h e   l o c a l i z e r   c o u r s e ,  as t h e  a l t i -  
t u d e   o f   t h e   a i r c r a f t   c o u l d   n o t  be d i s s i p a t e d   p r l o r   t o   r e a c h i n g  
t h e   o u t e r   l o c a t o r .   I n  t h e  c a s e   o f   a r r i v a l s   f r o m   t h e   s o u t h ,   t h e  

m e  of t r a f f i c ,  b o t h  inbound and outbound. However, as no ted  
t u n n e l  procedure was t e n a b l e  because of t h e  r e l a t i v e l y  low  vol- 

p rev ious ly ,  the  preponderance  of   arr ivals   were  f rom the no r th ,  
and subsequen t ly ,   t he   l eng thened   vec to r  path of  each  of the 
a r r i v a l s  added t o   t h e   o v e r - a l l   w o r k l o a d   o f   t h e   n o r t h   t e r m i n a l  
a r r i v a l   c o n t r o l l e r .  The Opa Locka  operat ion was n o t   p a r t i c u -  
l a r ly  emphasized i n   t h e  Miami s t u d y   d u e   t o   t h e  low a c t i v i t y  
l e v e l   p r e s e n t l y   a s s o c i a t e d  w l t h  t h e   t e r m i n a l .  However, p r i o r  

able wh ich   i nd ica t ed  that Opa Locka was be lng   cons idered  as an 
t o   t h e   l n i t i a l   p l a n n i n g   f o r  the s tudy ,  in format lon  was a v a i l -  

a i r  f r e i g h t  terminal. It i s  obvious that  a n y   s u b s t a n t i a l   i n -  
c r e a s e   i n   t h e   o p e r a t l o n s  at  Opa Locka  would  complicate the con- 
t r o l  of t r a f f i c   i n   t h e  Miami t e r m i n a l   a r e a   f u r t h e r ,   e s p e c i a l l y  
w i t h  r e spec t   t o   t he   t unne l   p rocedures   t h rough   t he  Miami VOR 
ho ld ing  f i x .  I n  view  of th is  po ten t i a l   compl i ca t ion ,  part of 

procedures   which  would  accommodate   lncreased  act ivl ty  a t  Opa 
t h e  s imulat ion  program was r e s e r v e d   f o r   e v a l u a t i n g   d e p a r t u r e  

Locka,   and  possibly  e l iminate  the n e e d   f o r  a northwest  
d e p a r t u r e   r o u t i n g   v i a   t h e  Miaml VOR. 

p r imary   vec to r  f i x  i s  a common one i n  the maJor i ty   o f   t e rmina l s .  
B a s i c a l l y ,   t h e r e   a r e   t h r e e  ways of meeting  the  problem. One i s  
t o   t u n n e l   a i r c r a f t   t h r o u g h   t h e   h o l d m g   s t a c k  a t  the f ix ,  the 
second i s  t o   t a k e   a i r c r a f t   o v e r   t h e   t o p   o f  the ho ld ing   s t ack ,  
and the th l r r l  1s t o  bypass t h e   h o l d m g   s t a c k  a t  t h e  f i x  
completely.  

The p rob lem  o f   rou t lng   depa r tu re   a l r c ra f t   beyond  a 

The second  procedure had no p r a c t i c a l   a p p l l c a t i o n   i n  the  
c a s e   o f   t h e  Miami VOR ho ld ing   pa t t e rn   a l r space   wh ich   occup ied  
a l t i t u d e s  up t o  7,000 f e e t ;   t h e r e f o r e ,  a bypass r o u t i n g  was 
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de f ined   v i a   Dan la ,   Ra ton   d i r ec t   t o   Pahokee  VOR, t h e n c e   V i c t o r  

m i l e s   t o  the o r i g i n a l   r o u t e  v i a  Vic to r  97. Var ious   con t ro l  
293 t o  LaBelle ( F l g .  9). This r o u t i n g  added approximately 9 

procedures  were  used with this  bypass r o u t i n g  wi th  r e s p e c t   t o  

radar as the  pr imary means of separa t ion .   Another   p rocedure  
c r o s s i n g   V i c t o r  501 and Vlctor   267.  One method was t h e   u s e  of 

s t i p u l a t e d  tha t  a i r c r a f t   c r o s s   t h e   a i r w a y s  a t  even-thousand- 
f o o t  levels,  and   t he   t h i rd   p rocedure   r e se rved  specified a l t i -  
tude  blocks.   Each  procedure  proved  workable  and  within  the 
c a p a b i l i t i e s  of the   Center   depar ture   cont ro l le r ;   however ,   the  
increased  Center   workload was apparent  as compared t o  the r e l -  
a t i v e l y   u n c o m p l i c a t e d   d e p a r t u r e   r o u t e   v i a  t h e  Miami VOR and 
V i c t o r  97. The radar s e p a r a t i o n   p r o c e d u r e   o f f e r e d  the most 
f l e x i b i l i t y  and normal ly   cons ls ted  of a moni tormg o f  a i r c r a f t  
w l t h  no   vec to r   s e rv i ce   r equ i r ed .   Based   upon   s imula t ed   a i r c ra f t  
per formance ,   depar tures   usua l ly   reached  11,000 t o  13,000 f e e t  
b e f o r e   c r o s s i n g   V i c t o r  501, which cleared d e s c e n d i n g   a r r i v a l  
a i r c r a f t   e n   r o u t e   t o  Pogo. With thrs type of procedure,   de-  
p a r t u r e   a i r c r a f t   e n j o y e d   a n   u n r e s t r i c t e d   c l i m b   f r o m   t a k e o f f  
until r e a c h i n g   c r u i s i n g   a l t i t u d e .   N o n p r e s s u r l z e d   a i r c r a f t  
o c c u p i e d   a l t i t u d e s   o f  6,000 fee t  o r  below,  whlch was below 
a l t i t u d e s   r e s e r v e d  f o r  a r r i v a l   t r a f f i c .  

Another   depar ture   p rocedure   t es ted   rncorpora ted  a r o u t i n g  

main ta in ing  4,000 f e e t  a l t i t u d e  mtil west  of t h e  New River  
v i a   V i c t o r  501 t o  Pogo, thence d i r e c t  to   LaBel le ,  with a i r c r a f t  

h o l d i n g   p a t t e r n   a i r s p a c e .  This procedure had severa l   d i sadvan-  
t ages ,  m e  of which was t h e   l o n g  (45-mile) t u n n e l   r e s t r i c t i o n ,  
and ano the r   be ing   t he   compl i ca t ion   o f  the  a r e a  west of V i c t o r  
267 which   p rov lded   exce l l en t   o f f - cour se   vec to r ing   a i r space   fo r  
descent  of j e t   a i r c r a f t   e n   r o u t e  t o  t he  Miami VOR. 



TA 59-733 

MAP STUDY 

V i c t o r  Airway  501 

Al though  the   va lue   o f   Vic tor  501 was demons t r a t ed   i n  
Part I1 o f  the  Miami s t u d y ,   t h e   a c t u a l   d e f i n i t i o n  o f  t h e   e n t l r e  

The primary use r s   o f   V lc to r   50%  in  a l l  probabl l i ty ,   would   be  
a i r w a y   u s i n g   o n l y   e x i s t i n g   f a c i l i t i e s   p r e s e n t s  some problems. 

t h e   a i r c r a f t   r o u t e d   v i a   C o n t r o l   A r e a   E x t e n s i o n  1150 ( C l l 5 O ) .  
I n   o r d e r   f o r  t h l s  t r a f f i c   t o   b e   I n  minimum c o n f l l c t  with Miam1 
d e p a r t u r e   t r a f f i c   c l l m b i n g   t o   c r u i s e   a l t i t u d e ,   t h e   t r a n s l k i o n  
from Cll5O should  be as f a r  n o r t h  of Palm Beach as p o s s i b l e ;  

t r a n s i t i o n   s o u t h  o f  Maytown I n t e r s e c t i o n   ( F i g .  13) .  Wlth a l l  
i n  f a c t ,  the a c t i v i t i e s  a t  Cape Canave ra l   p rec lude   any   p rac t i ca l  

VOR f a c i l i t i e s   o f f e r   t h e  most p r a c t i c a l   s o l u t i o n   t o  the problem. 
f ac to r s   cons ide red ,  I t  appears  tha t  t h e  Vero  Beach and Blscayne 

By u s m g   t h e  1770 radial  of Vero  Beach and t h e  346O radlal  of 
B i s c a y n e   t o   d e f l n e  the  p roposed   a i rway ,   r e l a t ive ly  few waivers  
f o r   t h e   i n t e r m e d i a t e   a l t l t u d e   a i r w a y   s t r u c t u r e  may be required. 

V i c t o r  3 between Maytown and  Vero  Beach f o r   b o t h   a r r i v a l   a n d  
Although  the  use o f  Vero  Beach w i l l  r e q u i r e  a common rou te   on  

d e p a r t u r e  a i r c r a f t ,  n o   o t h e r   s o l u t i o n   a p p e a r s   p r a c t i c a l   w l t h o u t  
t h e   i n s t a l l a t i o n   o f   a d d i t i o n a l   f a c l l i t i e s .  Assummg t h a t  l a t -  

p o i n t  1 5  m i l e s   s o u t h  of Vero  Beach, a i r c r a f t   d e p a r t i n g  the 
era1 s e p a r a t i o n   e x l s t s   b e t w e e n   V l c t o r  501 and V l c t o r  3 a t  a 

Miami termlnal   area  would  have  approximately 120 mlles   of   c l imb 
p a t h   a v a i l a b l e   p r i o r   t o   c o n v e r g e n c e  o f  m a j o r   t r a f f i c   f l o w s .  

P e r r l n e  Low-Frequency  Range 

de termme t h e   r e s u l t s  i f  t h e   P e r r i n e  L/F range  were removed 
One o b j e c t i v e  of t h e  Mlami s i m u l a t l o n  study was t o  

and i t s  function  assumed  by a nondi rec t iona l   low-f requency  
homing f a c l l i t y   l o c a t e d   a d j a c e n t   t o  t he  Miami VOR. As no ted  
p rev ious ly ,  a c o n s i d e r a b l e   p a r t  o f  the a r r l v a l   t r a f f j c   f r o m   t h e  
sou th  i s  o f   f o r e i g n   r e g i s t r y  and equipped   on ly   for   low-f requency  
navlgat ion.   Because  of  th i s  t r a f f i c ,   a n   a t t e m p t  was made l n  a l l  
phases   o f   p lannmg  to   keep  the l o c a t i o n s   o f   t h e  VOR p r m a r y  
c l ea rance  llmlts, wh ich   l ay   sou th   o f   t he  Mlami l o c a l i z e r   c o u r s e ,  
compat ible  wi th  L/F f l x  loca t ions .   In   Sys t em B, w i t h  e a s t   a p -  
proaches ,   bo th  Ed and t h e  Perrlne range   se rved  as v e c t o r  fixes 
and Southgate  and Fowey se rved  west approaches.  

l n d i c a t e d  the fo l lowing  o b j e c t i o n s   t o  the  removal   o f   Per r ine .  
A t  t he   conc lus lon  o f  t he  t e s t s ,  c o n t r o l l e r  comment 

any L/F v e c t o r  f ixes s o u t h  of t h e  Miami Airpor t .  T h l s  would 
1. The l o s s  o f   Pe r r ine   wou ld   p rec lude   t he   l oca t lon  O f  
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requ i r e   a l l   l ow- f requency-equ ipped  arr ival  a i r c r a f t   t o   c r o s s  
the Mlaml localizer course ,   thereby   compl ica t ing  an i d e a l  
v e c t o r   p a t t e r n .  

2.  The sequencing of L/F a r r l v a l s   I n t o   t h e   n o r t h   v e c t o r  

b e t w e e n   t e r m i n a l   a r r l v a l   c o n t r o l l e r s .  
s t a c k s   a g a i n   w o u l d   u n e q u a l m e   t h e   d i s t r l b u t i o n  o f  t r a f f l c  

3 .  The t r a n s f e r  o f  t r a f f l c  from the s o u t h   C e n t e r   a r r i v a l  
c o n t r o l l e r  t o  t h e   n o r t h   C e n t e r   a r r l v a l   c o n t r o l l e r  would c r e a t e  
addl t lona l ,   unnecessary   workload .  

would  complicate   the  control  of L/F d e p a r t i n g   a n c r a f t   d u r i n g  
east t a k e o f f s ,  ~f such   a i r c ra f t   were   p roceed ing  v i a  the   equ iv -  

would r equ i r e   con t inuous   vec to r   s e rv i ce .  
alent of V i c t o r  51. The t r a n s l t i o n   t o  t he  a p p r o p r l a t e  airway 

4. The l a c k  of an L/F r a n g e   l e g   s o u t h  of Miami Airpor t  

5. The e a s t   c o u r s e  of Pe r r ine   de f ines   t he   no r th   boundary  
of the Homestead A F B  a n d   o f f e r s   s u f f i c i e n t   n a v i g a t l o n a l   g u i d a n c e  
for L/F-equipped a i r c r a f t   t o   p r e c l u d e  a n  Infringement  on the 
Homestead a r e a .  As i n  Item 4, t h e   l a c k  of such  guldance  would 
r equ i r e   con t lnuous  radar monitor ing t o  p r e v e n t   t h e   v i o l a t i o n  of 
a i r s p a c e   r e s e r v e d  for Homestead opwak iona .  
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CONCLUSIONS  AND  RECOMMENDATIONS 

structure is excellent,  the  addition of Victor 501, or a sim- 
ilar  airway,  would  simplify  the  control of traffic  north of 
the Mlami terminal  area  to a considerable  degree;  therefore, 
such  an  alrway  should  be  designated  as  soon  as  posslble. 
While  the  definitlon of Victor 501 as  described In this  report 
would  be  adequate  temporarily,  permanent  installations of ad- 

operations on Vlctor 267, Victor 501, and  Victor 3 between  the 
dltlonal  VOR  facllities  should  be  made  to  permit  simultaneous 

Orlando  and Miaml areas. 

1. Although  the  present  en  route  preferential airway 

both  an  east  and  west  operation  as  described ln System B, and 
capable  of  accommodatlng  at  least a 25 per  cent  lncrease in 

should be  commlssioned  as  soon  as  practicable. 
present-day  trafflc  with  the  use  of  Center  and  termlnal  radar, 

2. A primary  vector  fix  system  capable of supporting 

3. The  Perrine  low-frequency  range  should  be  retained, 
if at a l l  possible,  as  the loss of the  facllity  would  compli- 
cate  the  control of traffic In the  Miami  terminal  area  to a 
considerable  degree. 

appreclably,  present  east  departure  terminal  procedures  may  not 
be  satisfactory. An alternate  departure  procedure 1s avallable 
although  it  entails  an mcreased Center  workload. 

I + .  In the  event  that  Opa  Locka  operations  increase 

simplifies  the  terminal  control of north  departures  during a 
west  operation  without  lncreasing  Center  workload,  therefore, 
such  radials  should be  designated  as  standard  departure  routes 
at  such  time  as  System B 1 s  commissioned. 

5. The use of the 03g0 and 05ko radials of the  Miami  VOR 

1s such  that an operatlon  lncorporatlng  both termmal and 
Center  radar  control In a  common  facllity  appears  to  offer 
distmct advantages  lnsofar  as  coord1nat;on  problems  are con- 
cerned.  Such  an  operatlon  has  been  tested  by  simulatlon  tech- 
niques  for  other termmal areas  and  proven  practical.  The 
testing of such  a  facility f o r  the  Miami area may  be  a  basis 
f o r  future  simulatlon  studles. 

6. The  comparative  lsolatxon o r  the  Miami  terminal  area 
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FIG. 5 MIAMI  APPROACH  CONTROL  ASR  POSITIONS 
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FIG. 13 SYSTEM B - EN ROUTE SYSTEM 
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