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OF AIFI TRAF'FIC CONTROL OPERATIONS 
SSEILTLATION TESTS 

I N  THE TAMPA TERMINAL AREA 

SUMMARY 

This report  describes  the  study of various  control  procedures and 
route  configurations  for  the  handling of air t r a f f i c  i n  the Tempa, Fla  , 
terminal  area  under  instmment flight rule conditions.  This  study was con- 
ducted  through  the  use of the dynamic air t raff ic   control   s imulator  a t  t h e  
FAA Technical Development Center,  Indianapolis,  Ind 

International and S t  Petersburg  Municipal  Airports  Tests showed tha t   t he  
configuration of the  instrument runways at  the  three  airports  precluded any 

of the  routes  or  procedures  used Although the  t ime  available  for this 
substant ia l   increase  in   instrument   f l ight   rule   t raff ic   capaci ty ,   regardless  

study  did  not  permit  an  investigation of possible changes i n   m v a y  align- 
ment to   a l leviate   this   condi t ion,   the   s i rmrlat lon  tes ts   indicated  that  a 
broad f l e l d   f o r  improvement ex i s t s  i n  th i s   d i rec t ion  

The area  under  study  included  MacDill Air Force Base and Tampa 

made by a relocation of feeder  f ixes and the  establishment of a new jet  pen- 
A noticeable  reduction i n  control ler  workload  and coordinatlon was 

etration  procedure  Provision of two supplemental  positions i n   t h e  RAPCON 
met the need f o r  a substantial   reduction  in  the workload of the  RAPCON 
coordinator, who i s  key man in   the  terminal   area  control  system. 

ImoDLTcTIoN 

Background 
I n  Way 1958, the  CAA Office of Air Traffic  Control (OATC), now t h e  

Bureau  of Air Traffic Management, requested  the  Technical Development Center 

sula On August 21, 1958, representatives of OATC, TIC, and Region 2 met 
(TDC) t o  conduct air traffic  simulation  etudles of the  entire  Florida  penin- 

t h i s  program. It was decided to   d lv ide   the  program into  separate  studies of 
at the  Miami Air Route Traffic  Control (ARE) Center t o  formulate  plans  for 

the  Tampa area study was 3 weeks for  preliminary  study and programming, 
the  M i a m i ,  Tampa, Orlando,  and Jacksonville areas. The t ime  a l lot ted  for  

followed by 2 weeks of simulation  testing 

One ATC specialist from the Tampa radar approach con t ro l   f ac i l i t y  

from the  Florida  area  operated  the  various  control  positions  during  the s im-  
(RAPCON) assisted  in  the  preliminary  planning Nine controller  personnel 

u l a t i o n   t e s t s  The t e s t ing  began on September 22, and vas completed on 
October 3, 1958 

Objectives. 

of present   routes ,   faci l i t ies ,  and procedures,  the exploration of possible 
changes,  and recommendations fo r  specific improvements. 

It was requested  that  the  simulation  study  Include  the  evaluation 
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Ground Rules 

scope and conduct of the  simulatlon  tests 
It was a p e e d   t h a t  the following  assumptions would govern the  

1 The mmay st ructure  would be  based en t i r e ly  on VEF navigation 
alds ,   u t i l iz lng  only  exis t ing  faci l i t ies   plus   those programmed f o r  
i n s t a l l a t ion  by  June 1959. 

standard  holding  reservation would be  increased as shown i n   F i g .  1 
2. Anticipating a probable change in  TSO-NX)A, the  dimensions of t h e  

3 .  Adequate radar and afr/grouud communications coverage would e x i s t  

VQR f a c i l i t y  
throughout  an  area  within 70 nautical   miles '   radius of the  St  Petersburg 

4. Aircraft  entermg  or  leaving  the  terminal  area would be  separated 

normally would occupy a l t i t ude   l eve l s  below those of overfl ights.  
i n  accordance  with ANC standards Landing t r a f f i c  enter ing  the  area 

5.  C i v i l   J e t   a l r c r a f t  would comprfse X) per  cent of t h e   t o t a l   t r a f f i c  

approach  delays became excessive, i n  which case  the  a i rcraf t  would be  per- 
simulated. These a i r c r a f t  would be  handled i n  a conventlonal m e r  unless 

mitted t o  absorb  the  bulk of the i r   de l ays   a t  high a l t i tudes ,  and then  be 
recleared  for  en route  descent t o  close-in  feeder  fixes. 

Equipment. 

simultaneously The terminal  area RAPCON operation was simulated  using 

using two f l ight   progress   boards  for  ANC control For the radar portion 
the equipment layout shewn i n   F ig  2. The ARE operation was simulated 

uni t  was u t i l i z e d  as shown in   F ig  3 .  SPANFiAD is a bright-tube manual 
of the  en  route   tes ts ,  a superimposed panoramic radar display (SPANR4.D) 

p ic ta re  of radar targe t  map%er~ on their   associated  radar   targets  
tracking system which ut i l lzes   te levis ion  techniques t o  euperimpose the 

Traff ic  Samples. 

RAPCON f a c i l i t i e s ,  two 1-hour t r a f f i c  samples  were constructed In 
Sample 1, the   d i s t r ibu t ion  of a i r c r a f t  was as follows 

The ternunal area and en route  area tests were conducted 

From Information  furnished by the Miami ARE Center and Tampa 

Number of Operations 

MacDill Air Force Base 
Departures 

9 
Arrivals 

9 
Tampa A i r p o r t  8 9 
St.  Petersburg Airport 3 
Overflights 10 

3 

Total  Operations - 51 



3 

t o  t e s t   t h e  system  under heavier  loading I n  t h l s  sample, each  of the 
categories   l is ted above was increased by approximately 25 per  cent 

An additional sample, known as Sample 2, was prepared in order 

approximately 20 per cent of the  t o t a l  t r a f f i c   Mi l i t a ry  je t s  were of the 
5-47 type. 

C i v i l   j e t s  of Douglas Dc-8 and  Boeing 707 types comprised 

Evaluation  Criteria 

durlng  the test  runs, the   large number of  uncontrolled  variables  in  the 
test program madethese quantitative  data of doubtful  value The human fac- 
tor was the  largest   s ingle   var iable  This was due t o  the   f ac t  that the  
simulation program served also as a radar   t ra ining program fo r   t he  &ami 
ARE Center  personnel who par t ic ipa ted   in   the  tests These control lers  
had recelved no previous  t ra ining  in   the  use of radar control  procedures. 
Although this   Crainlng was an excellent  by-product of the  simulation  pro- 

the   resu l t s  Because the  time  available for   the  en t i r e  program was too 
gram, the  presence of the  learning  factor  had an unpredictable  effect on 

shor t   t o   ge t  all personnel   s tabi l ized  a t  a high  level of skil l  in   the  use 
of radar  procedures,  the  statistical  data  are  not  included  in  this  report 
!Therefore, another  source of evaluation  data had t o  be  used. This was the  

the  tests. 
subjective  opinions of the  control lers  and observers who pa r t i c ipa t ed   i n  

Although data on t raff ic   delays and  communications were recorded 

t h e   t e s t  program. A t  t h e  concluslon of the  study, a formal  critique was 
held, at  which time  each  controller was given an opportunlty t o  express 
his  opinlons and recommendations To a great   extent ,   the   resul ts  
included i n  this report   refer  to  the  opinions  thus  recorded. 

A day-by-day oral   evaluation was made by the  controllers  during 

RAPCON OPERATIONS 

Workload FaCtOTs. 

workload per   f l ight .   Basical ly ,  this i s  due to  the  configuration of air- 

between the  approach and departure  paths of the  three  a i rports ,  a large 
port  runtrap, which i s  shown i n  Fig. 4. Because of mutual interference 

percentage  of  instmment  flight  rule (IF%) operations t o  o r  from e i the r  
airport   conflicts  potentially  with  operations a t  the  other  airports  This 
i s  t rue   par t icu lar ly  f o r  south  operations, as tabulated  in   Fig 4 FOT 

make  Bure t h a t  the  proposed f l igh t   pa ths   a re   c lear  of posslble confllctions 
t h i s  reason, a large mount of preplannlng and coordinatlon i s  required t o  

The additional  coordinatlon workload slows down operations and adds t o  air- 
port   delay  in  a system t h a t  already i s  l imited by a low capacity due t o   t h e  
fact t h a t  few IFR operations  can  be  carried on simultaneously at  the   th ree  

i s  limited t o   l i t t l e  more than would be  possible  with a single,  well-designed 
a i rpo r t s  AE a resu l t ,   the  to ta l  t r a f f i c  flow i n   t h e  three-airport complex 

Tampa RAPCON operations  are  characterized by  an extremely high 

a i rpor t  
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posi t ion  In   the W O N  This key man i s  the  coordinator  (positlon 2 i n  
Fig 2 ) .  He is respornaible for  devising  the  separation  used between the  
many combfnatfons of a r r i v a l  and departure   operat ions  for   a l l   three  a i rports .  
He also i s  responsible  for  the  control of IFR t r a f f i c  a t  Bartow and Sarasota 
Airports,  control of the Tampa-St Petersburg  shuttle  operation, and low- 
altltude en route  control between Tampa and Orlando In present  operations, 
the coordinator also  serves as an important communications link i n  copying 
and relaying f l ight  data t o  and from the ARTC Center and the  three major 
control  towers. 

Supplemental Positions 

considerable  study was o v e n   t o  methods of simplifying or reducing h i s  work- 
load  Basically,  the  configuration of the  terminal  area  precluded any rad- 
ical   simplification of the  control  function However, r e l i e f  was found f o r  
much of his  routine couummlcations by  providing a man i n  a data posit lon 

the  Center  advised  regarding  vacant  altitudes,  departure  times,  expected 
(posit lon 5 in   F ig .  2) t o  copy flight data from the ARE Center and t o  keep 

approach clearance  times, and other  pertinent  infomation. 

Most of the  coordination workload revolves around a slngle 

Because of the  obvious  overloading of the  coordinator, 

In  present  operations, inbound a i r c r a f t  are transferred f rom ARE 
t o  Tampa RAPCON control at  only one al t i tude,  namely, 5,000 feet   Aircraf t  
above that   a l t l tude  are   re ta ined under  Center  control, a procedure which, 
a t  tames, tends t o  reduce the capacity of the  terminal  area even more 
through  starvation To a l lev ia te  t h s  sl tuat ion,  two addi t ional   a l t i tudes,  
6,000 and 7,000 fee t ,  were tes ted  It was found immebately that the co- 

mentary positlon, the radio  feeder-controller  (position 6 in   F ig .  21, was 
ordmator  could  not  handle this additional workload, and a second supple- 

added !Phis man had the  responsibi l i ty   for  laddermg-down a i r c r a f t  at  the  
secondary  clearance l i n t s  and reclearing them t o  the appropriate primary 

t o   t h e  arr lval  radar  controller.  
clearance limits t o  maintain a smooth, regulated  supply of inbound t r a f f i c  

With these new positions, the coordinator was freed of many time- 

basic  control  function Although no great  increase i n   t e m n a l   a r e a  TPR 
consuming communications de ta i l s ,  and had more time i n  which t o  perform his  

capacity was possible  because of t h e   l i m t a t i o n s  of the  runway configura- 
t ion,   the  addition of the  supplementary positions  tended t o  reduce  delays 
and t o  produce a smoother, safer  operation. 

R a d a r  Performrrnce. 
Although the  simulation  tests were based on t he  assumption that 

not   the  case  in   actual   pract ice .  As shown in   F ig .  5, the  present CPN-18 
adequate radar coverage would exist throughout  the  terminal  area, such i s  

RAPCON radar does  not  provide  adequate  low-altitude  coverage of e i ther   the  
Tampa or St.  Petersburg  approach and departure  paths It 1s extremely un- 
l i ke ly   t ha t  an a i r c ra f t  on south approach t o  Tampa or St.  Petersburg will 
be  vis ible  on the radar scope at  flight a l t i t udes  below 3,000 fee t .  It was 
reported that slow-climbing aircraf t   of ten depaPt St  Petersburg northbound 
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and leave  the  terminal  area without ever  being  seen on the RAPCON radar 
This condition  permits  the RAPCON personnel l i t t l e  choice  but t o  base  their  
control  procedures  almost  entirely on ANC separation,  with  the  situatlon 

be  seen This complex temlnal  area  layout 1s par t i cu la r ly   d i f f i cu l t   t o  con- 
monitored by radar i n  those  portions of the  airspace where the  targets  can 

would be one  of the most important contributions which could be made toward 
t r o l  under ANC rules.  Therefore,  the  provision of adequate radar coverage 

Tampa terminal  area. 
reducing  controller workload and speeding up the  flow of t r a f f i c   i n   t h e  

Resen t  System. 

Approach pat terns   for  south  operations  are shown in  Fig.  7, and for  north 
operations  in  Fig. 8. 

The route  layout  for  the  present  system i s  shorn in   Fig.  6. 

controllers were involved continuously i n  the  transfer of a i r c ra f t  proceeding 
I n  t e s t a  of the present system, the Tampa and MncDill arrival  radar 

8cross  the  area.  For example, a  north  arrival  terminating at MacDiY Air 
Force Base (AFB) was cleared  to one of the  north  feeder  f ixes by the km 
ARTC Center, the Tampa radar arrival  controller  then  identifled and vectored 

f i n a l  inbound course t o  T q a ,  and after  coordination, transferred control t o  
the   a i rc raf t  across the Tampa Airport localizer  course t o  an area east  of the 

the  MacMll radar approach  controller, who completed the  vector. !Fhe reverse 
was true when an arrival  departed Gibson en route   to  Tampa Airport and whose 
flight path had to   t raverse   the  MacDill  approach  control  area. 

Simulation t e s t s  showed that the  holding  f lxes  at  Dover, Brooksville, 
and Bluegill  are  poorly  located for efficient  feeding of the  various  approach 
paths The use  of Gibson as  a feeder   f ix   for  Tampa or st Petersburg i s  not 
only ineff ic ient  from the radar control  standpoint,  but  leads  to  the 
complicate8  coordination  problem  mentioned  above. 

Tests  pointed out the  inadequacy of Lakeland Jet   penetrat ion  to  
MacMll.  Unless positive  radar  separation can  be obtained from other traf- 
f i c  on Victor 7/157, such t r a f f i c  must be  rerouted  or  held  short of the 
area  while  the  penetration i s   i n  progress. Such a procedure not only  in- 
creases  the ABn: Center  workload,  but meatly  reduces  the  capacity of thls 
main north-south  airway. 

The Lageland  penetration  path i s  barely  long enough for  a 
straight-in uninterrupted  descent t o  MacDill.  During t h e   t e s t s  whenever 
descents were delayed  or  interrupted, t o  secure  altitude  separation from 
a i r c ra f t  on Victor 7/lR or the Dover holding  pattern,   jets had di f f icu l ty  
in   get t ing down to   t he  f i n a l  approach a l t i t ude   a t   t he  MacDill outer  marker, 
increasing  the  approach  interval and the radar cont ro l le r ' s  workload 
fur ther .  
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eas l e r   t o  handle than the Lalreland penetration, as It interfered  less  with 
other   t raff ic   paths .  In general,  northerly  operations a t  the  three a i r p o r t s ,  
as shown in  Fig.  8, were less   d i f f icu l t   to   coord ina te  than the  southerly op- 
erations shown in Fig 7 -  This mainly was because a greater percentage of 

verged  toward,  each other   In   actual   pract ice ,  hovever, the  prevail ing wind 
the  flight  paths  for  northerly  operations  diverged from, rather  than con- 

i n   t h e  Ternpa area is such tha t   the  great majority of alrport  operations  are 
southerly. 

The 3et  penetration  for  northerly  operations, s h m   i n  Fig. 8, was 

Simulation  tests  indicated that the  t r a f f i c  volume from the  north 
did not  warrant  the  use  of  separate  feeder  fixes at Brooksville and Hudson. 

Revised System 

patterns  for  south  operations  are shown In  Fig. 10, and for north  operatlons 
in   Fig.  ll 

The route  layout  for this system is shown i n  Fig 9 Approach 

The basic  idea  behfnd  the  revised system was t o  reduce  coordination 
and provide  better  segregation of mil i tary a d  civi l   operat ions by opening up 

by eliminating  the  Victor 97f193 route up t o   t h e  Gibson pattern,  rerouting 
an  area  south of MadaeDill for exclusive  use by MacDill t ra f f ic .   This  n a g  done 

t h i s   t r a f f i c  over M e l a n d   t o  a new feeder f ix  a t  Ren. To make use of the 
open area  south of EPacDill, the Lakeland  and the   S t .   Pe te rsburg   j e t  pene- 
t r a t ions  were changed t o  a 115' penetration  off  the S t  Petersburg VOR. 
Depending on the  directfon of operation,  the downwind leg  of the approach 
pattern was made e i the r   t o   t he  right o r   l e f t ,  as shown in   F ig .  9. 

radar approaches i n t o  MacDill, and too far out   for   eff ic ient   operat ions  into 
The  Dover holding f i x  in   the  present  system was poorly  located  for 

Tempa and St-  Petersburg. It was replaced by the  Ren feeder f ix  i n   t h e  re- 
vised system A relocation of Victor 353 permitted the establishment of a 
feeder f ix  at Tarpon, which handled the arr ivals  formerly  cleared  into 
Hudson and Brooksville. 

pat tern and eliminated much of the  coordination which was mandatory i n  the 
operation of the  present system. All Tempa and St.  Petersburg  arrlvals were 
shut t led   to   the  Tarpon Intersection, whereas all UacDill AF% "prop" t r a f f i c  
was shu t t l ed   t o  the Ren Intersection This configuration minimized 
crossfeeding  operations,  thereby  reducing  controller  coordination. 

Moving the  feeder fixes t o  Ren and Tarpon mproved  the  vector 

The consolidation of the  inbound t ra f f ic   rou t ings  from the north 
Into Tarpon enabled  Vfctor 35 t o  be  used as a departure  route with a long, 
unrestr ic ted cllmb. This  reduced  the  control workload greatly in handling 

required  close  radar  control f o r  as long as X) minutes after  takeoff 
these  operatlons whlch, i n  previous t e s t s  of the present system, sometimes 

The 115' MacDill radar penetrations  functioned  satisfactorily on 
the assumption that complete radar andfor  radar  beacon  coverage of the area 
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existed.  The Tampa controllers  pointed  out, however, tha t   the i r   p resent  
cm-18 radar probably would not  be  able to   p ick  up the penetrat ing  je t  
a i rc raf t  i n  th i s   pa t te rn  until the a i rc raf t  was s ta r t ing  i t s  turn on the 
downwind leg.  

exploration, it appeared that various  procedures  involving  en  route TACAN 
approaches f romthe  south would be feasible .  

Although the  simulation  schedule did not  permit  further 

The Tampa area s t i l l  lacked a good departure  route  tovard  the 
east  coast. However, the  routing of departures t o  Jacksonville via 
Victor 35 allowed unrestricted climbs i n  most cases. Because of the 
large Navy restr ic ted  area ~ 1 6 1  southvest of Jacksonville,  the  mileage 
from Tampa t o  Jacksonville  via  Victor 35 vas very l i t t l e  more than the 
present  routing  over Orlando, as shown in   F ig .  12. 

ARTC OPERATIONS 

Procedural  (ANC)  Control 

radius of 70 nautical  miles from the Tampa VOR, was divided  into two sec- 
t o r s .  In t e s t s  of the present system, the  south  sector  controllers were 
given  jurisdlction  over  the  area  south of Victor l52S, wlth  north  sector 
controllers assuming jur isdict ion over the remaining  area. I n  the  revised 

include  the  area from the west edge of Victor 157 commencing at Gene 
system, the  jur isdict ion was modified by increasing the south  sector  to 

Intersection clockwise to   the  south edge of XL Route 2 Each sector had 

vas divided  further by a radio  controller who handled most  of the airlground 
one controller and one assis tant   control ler .  The communications workload 

communications for  both  sectors.  

R a d a r  Control 

responsibility  divided by function. One radar  controller,  aided by an 
assis tant ,  handled all departure  operations Another control ler  and an 

R a d a r  target  markers  used on th i s  display were of two colors, one t o  
ass i s tan t  handled all a r r i v a l  and over-traffic,  using  the same SPANRAD. 
indicate  departures and the  other  to  Indicate  landfng or  overflights 

The simulated area, which encompassed the  airspace  within a 

A single  geographical  sector was used, with the  control  

w ROUTE TESTS 

Present System. 
Departures  climbing t o   a l t i t u d e s  above 7,000 fee t ,  and  proceedlng 

e i the r  over Orlando or northbound on Victor 157, presented a d i f f i cu l t  ARE 
problem due t o   o t h e r   t r a f f i c  on Victor 71157. This t ra f f lc   usua l ly  pre- 
cluded a climb on course,  necessitating a long  "tunnel" or a climb i n  a 
holding  pattern  clear of the airways. 

On the whole, however, the present   a i r   route  system functioned 

ARTc radar, the  Center had the   ab i l l ty   to   f lood   the  Tampa =ON wlth more 
sa t i s fac tor i ly  during  the sinniLation t e s t s .  With or without  the use of 
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low rates used I n  Sample 1. !Vhus, the  changes which were made in   the  route  
a i r c r a f t  than the  terminal area could  process, even at  the  comparatively 

layout t o  form the revised system were made primarily t o  improve terminal- 
area,  rather  than  en  route,  operations. 

Revised System. 

modifications to   the  present  a n  route  structure  consisted of the relocation 
of Victor 353 and the  deletion of Victor 97 f r o m  Arcadia t o   S t .  Petersburg, 
as well as Victor 7 from Homo t o  Lakeland. 

As may be  noted by a comparison of Figs. 6 and 9 ,  the major 

Miand, permitting  unrestrfcted  descent from Arcadia t o  Gibgon. In  order 
t o  open up the area  south of MacMll, t h i s  t r a f f i c  was rerouted over 
Lakeland t o  Ren. Although this increased the AFlTC Center workload, it ap- 
peared tha t   t he   mer -a l lbene f l t s   t o   t he   t e rmina l  area j u s t i f i e d   t h i s  
change. The e lmina t ion  of the troublesome  Lakeland Jet   penetration  served 
as a compensation t o  the Center i n  this layout. 

The Victor 97 sepent  serves  presently as an ar r iva l   rou te  from 

The use of Victor 35 as e departure  route  to  the  north  offered an 
unrestricted climb of appmxfmately 80 miles  before  enccuntering  the inbound 
t r a f f l c  northwest of Homo Intersec'clon on Vlctor Airway 7. The deletion of 
Victor 7 between Homo and Lakeland pernutted  unrestricted  descents of land- 

Homo, as i s  required  in   the present  procedure.  Studies  indicated t h a t  en 
i n g   t r a f f i c  proceeding from Cross City or Gainesvi l le   pr ior   to   c lear ing 

route flow now proceeding via  Victor 7 between Albany and Lakeland  could be 
rerouted via Albany, Tallahassee, and a redesignated  Victor 97, which would 
be  contingent upon the location of a V a  f a c i l i t y  a t  Egznont, as shown i n  
Fig.  12. 

revised system, vith eastbound a i r c r a f t  proceeding via  Victor 152 or 
Traffic  flow between  Orlando and Tampa was reversed in the 

Victor  152s and westbound via  Victor 152N. This was done to   ease  the de- 
parture problem of eastbound a l r c r e f t  taward  Orlando.  Departure v i a  
Victor l52pT entailed a vector or tunnel  through  the Ren holding  pattern, 
with a consequent increase  in  terminal  controller workload The reversal  
of t r a f f i c  flow bad no apprcciable  effect on ARTC Center workload. The ef- 
f ec t  of this reversal  of traffic at  Orlando was not tested, and no 
conclusions were reached  regarding this factor  

COICLUSIONS 

It is concluded that: 

1. The t ra f f ic   capac i ty  of the Tampa terminal area i s  limited 

airp0rt.s Although St.  Petersburg and Macmll do not   interfere  with each 
severely due to   interference between the   t ra f f ic   pa t te rns  of the  three 

other appreciably, Tampa Interferes  with  both. The technique of pre- 
planning or grouping 33% operations so as to   a l te rna te   the   use  of Tampa 
alone,  with  the  use of MacDill and St.  Petersburg  together, will tend t o  
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increase  the terminal area IFR traff ic   capaci ty ,   s ince  the key t o  any 

permit more than one arrival and/or  departure  path t o  be  used simltane- 
eubetan t ia l   increase   in   capac i ty   l i es   in   the   use  of proceduree which w i l l  

ously.  Ultimately, a change i n  a i rpor t  runway  alignments may be necessary 

dependable,  adequate,  radar  coverage of the terminal  area would enable con- 
t o  handle an increased   t ra f f ic  demand Meanwhile, the implementation of 

t r o l l e r s   t o  make be t t e r  use of the available  airspace, and thereby  reduce 
the r e s t r i c t i v e   e f f e c t s  of the present  configuration. 

2. Use  of a flight data  posit ion,  as sham in Fig. 2, will provide a 
much needed reduction in the workload of  the RAPCON coordinator, and give 
him more time t o  concentrate on his primary  control  function. 

the RApcoEl t o  accept  arrivals a t  additional  al t i tude  levels,   thus  reducing 
3 Use  of a radio  feeder  controller, as shown in  Fig.  2, will enable 

the  Center workload and provibng a smoother, regulated flow of t r a f f i c   t o  
the radar ar r iva l   cont ro l le rs .  

terminal  area cannot  be  overemphasized as a neeessl ty   for  more e f f i c i en t  
air t r a f f i c   con t ro l .  

1. The need f o r  more adequate,  dependable, radar coverage of t h e  

2. Replacement of the Egmont MH f a c l l i t y   n t h  a VOR i s  reconmended i n  
order   to  establish Victor 97 as a southbound airway,  bypassing  over-traffic 
west of the  Tampa area, as Shawn in   F ig .  12. W s  would permit  Victor 157 
t o  be  used  primarily as a northbound  airway for over-traffic fromMiami. 

3. Relocation of the  feeder   f ixes  and establlshment of the l l 5 "  j e t  
pene t ra t ion   to  MacMll, as described in this report, i s  recommended as a 
means of reducmg  the coordination workload  and making  more eff ic ient   use  
of a r r i v a l  radar f a c i l i t i e s .  

4. Establishment of the two supplemental RAPCON positions, 88 
described i n  th i s   repor t ,  i s  recommended as a means of reducing the work- 
load of the  coordinator and thus providing a smoother, more e f f ic ien t  
t r aPf i c  flow. 

5 .  The short   t ime  a l lot ted for the  Tampa simulation program did  not 
permit a thorough  study of a l l  possible methods of increasing  the IFR traf- 

be des i rab le   to  supplement this program with a s t u w  of the  following 
f ic   capac i ty  of the Tampa t e d n a l  area. Within the  next  two years it would 

factors.  

a. Possible  use of a VORTAC or TACAN j e t   pene t ra t ion  from 
the south i n t o  MacM11. 

b.  Possible improvement i n   t h e  runway alignment a t  one o r  
more of the  three major a i rpor t s .  
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c. Further refinement in the  layout of approach  and  departure 
mutes to reduce  interference  and thus permit more IFR 
traffic  lanes to be  operated simultaneously. 
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FIG 2 LAYOUT OF CONTROL  POSITIONS USED IN SIMULATION 
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