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OF SEVERAL TRAFFIC CONTROL SYSTS 
DYNAHIC SIMULATION TESTS 

FOR TEIE JACKSONVILLE AREA 

SlJM4ARY 

This  report  describes  simulation  tests  of  the  existing  method  and 
several  proposed  methods  of  controlling IFR traffic in the  Jacksonville, 
Fla., metropolitan  area 

All tests  were  conducted  through  the  use d the  dynamic  air 
traffic  control  simulator  at  the  Federal  Aviation  Agency's  Technical 
Dwelopment Center  at  Indianapolis,  Ind.  Tests  indicated  that,  with a 
slight  change i n  the  present  traffic muting, feeder  fixes  other  than  those 
presently  in  use  should  be  adopted A revised  system  using  new  feeder  fixes 
is recommended  Such a system,  using  existing  available  navigational  f8ciiI-t- 
ties  and  one new VOR, was developed  and  studled  with minimurn relocation  of 
present  clearance  limit  flxes. An addltional  method  of  routing  northeast- 

' bound  flights  departing  from  Jacksonville  Municipal A i r p o r t  vas developed. 

and  Mayport A i r p o r t s  also was tested  The  common JFR room concept  appeared 
feasible  when  applied  to  this  area. 

A concept  of a c m n  IFFi room to  serve  the  Jaeksonville  Municipal 

I~ODLTCTIOB 

Early in 1958, the  CAA  Office  of Air Traffic  Control  requested  the 

Jacksonville,  Fla , area Preliminary  discussions  for  the  Jacksonville sim- 
Technical  Development  Center (TDC) to  conduct a simlation s t u d y  of  the 

ulation  were  held  at a meeting in August 1958 in wbch TDC and  Region 2 
personnel  participated 

In November 1958, two TDC airways operations speciallsts  gpent 

background  material for  thls  study,  and  discussing  the proposed  test program 
several days in the Jacksonville  area  observing  traffic operations, gathering 

with  Jacksonville  traffic  control  personnel  and  Jacksonville &sy personnel 
Discussions  were  held on the  present  and  anticipated  future  problems  of  the 
area,  and of the  assumptions  to  be  made  during  the  silaulation  tests.  The 
general  assumptions  under  which  the  simulation  tests  were  conducted  were 

1 The  holding  airspace  area,  as  defined  in  TSO-N20A,  would  be 
increased 50 per  cent  in  width,  as  shown in Fig. 1. 

2. Airway structure  would  be  based only on VEF navigational  aids 

3 Flights  entering  area R-161 landing  at  Navy-Jacksonville  would  do 
SO in level  flight All necessary  altitude  changes  within R-161 would be 
controlled  by  Navy-Jacksonville  approach  control 
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f ac i l i t i e s  and a l l   f l i gh t s .  
4. Direct  air/ground  cmmunications would be used between control 

5. Adequate radar coverage would exist throughout the  area  simulated. 

6 C i v i l  Je t   a i rc raf t  would be controlled i n  a conventional manner 
unless approach delays were excessive Holding a t  20,OOO fee t  and  above 
would be employed only if delays were excessive 

January 1959, would be used as  the  general guide for  these  simulation 
studies. See  Appendix A 

7. A proposed l e t t e r  of agreement, which was t o  become effective i n  

8. Because  of the  physical  layout of the  airport, and the  geographical 
features  adjacent  thereto, it is not  feasible t o  relocate  the  present in- 

a l l  instrument approaches and departures at  the  Jacksonville Ehraicipal 
strument landing system (IIS) Therefore, f o r  the purposes of t h i s  study, 

Airport would  be  made t o  the  northeast. 

9 .  Since  consideration  presently i s  being  given to  establishing 
corridors  for Navy operations from  Navy-Cecil  and Navy-Jacksonville a i r -  
ports,  these proposed corridors would  be  honored during a l l  simulation 
studies 

control a t  the  Jacksonville Air Route Traffic  Control (ARE) Center and 
other  control  facilities  in  the  Jacksonville  area. It was decided a t   the  
November meeting t o  formulate  the PollavLng objectives  for  these  simulation 
tests:  

The  two specialists f r o m  TDC spent  several days observing t ra f f ic  

1 The f i r s t  phase would be a study of the  present system, based on 
the  revised Center/Tower l e t t e r  of agreement The major  change  from  ex- 

from the Navy-Jacksonville Airport would be handled by Jacksonville 
is t ing procedures would be that  propeller-driven  (prop)  aircraft  departing 

departure  control 

fac i l i ty  located west of the  Jacksonville  Airport  identlfied as Dinsmore 
2. The second phase of this study would incorporate a navigational 

The Mnmore VOFi would serve as a primary feeder fix, provide  transition 
routes, and establish  additional  intersections Table I l ists  location 
identifiers used in  these  studies 

3 Possible improvement  of terminal  area  arrival and departure 
routes,  termlnal  area  holding  fixes,  including  those used as  inbound 
clearance  limits  or  for  high-altitude holding,  terminal  area  feeder  fixes, 
terminal  area approach aids,  preferential en route  structures, and 
preferential en route  navigational aids, w o u l d  be investigated 

Simulation t e s t s  were commenced on December 5, 1958, and 

which approximately 1,600 flights were simulated. 
concluded on December 18, 1958 A to t a l  of 20 t e s t  runs were made i n  
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EVALUATION METHOIS 

Measurements 

were  obtained  during  the  simulation  tests  and  were  used  as a means of 
determining  the  merits  or  veaknesses  of  the  various  systems  tested. 

Traffic  delays,  airport  acceptance  rates,  and  communication data 

Because  of  the  limited  time  available  for  these  tests,  terminal 

trollers  who  particlpated  were  personnel frm the Jacksowille ARE Center 
and  en  route studies were  conducted  simultaneously.  The AFlE Center  con- 

who  had  received  little  or no training  in  radar  vectoriqg  or  radar  control 
prior  to  this p r o m  Although  the  terminal  area  persannel  were  experi- 
enced  radar  controllers,  several  experimental  test m s  were  conducted  to 

and  procedures  used  in these  tests 
give  all  personnel an opportunity  to  acquaint  themselves  with  the  equipment 

Arrival  delays  were  computed  by  comparing  the  theoretical  time  at 
which  each  aircraft  should  be  over  the  outer mrker on final  approach,  as- 
suming  that no other  traffic was involved, with  the  actual  time of such 
aircraft  over  the  outer  marker.  These  data  are  s-rized in  Fig. 2 
Controller  contacts  and  comunications  time  were  recorded by autatic 
equipment  These data are  presented In Fig 3 

Controller  Opinion 

the  opinions  and  recommendations  expressed  by  the  controllers  Who  had  partic- 
ipated in the  tests  were  used  to a large  extent  in  the  final  evaluation  of 
the  results  of  the  tests  and  the  recommendations  derived  therefrom 

Traffic Sample 

obtained  from  the  Jacksonville ARTC Center  and  the  Jacksonville  tower  facil- 
ities  These  strips  were  analyzed  for  use i n  determining  the  distribution 

traffic  simulated was approximately 100 per  cent  greater  than  that  indicated 
of  traffic utilizing the  various  airvays  in  the  area.  The  density of the 

i n  the  analyzed  operatlons  The  traffic  sample  used i n  the  test  consisted 
of 74 aircraft  operating  during a 1-hour  period  However,  approximtely 90 
minutes was required  to  simulate  all  Plights  to  conclusion. 

At  the  conclusion  of  the  test  studies, a critique was held,  and 

Flight  progress  strips  of  recent,  moderately  busy  days  Yere 

Systems  Tested 

Figs 8 and 9.  Tests  of  the  present  system  and  the  Dinspore  system  were 
5, (2) the  Dinsmore  system,  Figs 6 and 7, and ( 3 )  the  St. Mary's system, 

conducted  using  rules  and  restrictions  as  set  forth in the  new  Center/Tower 
letter  of  agreement,  effective  sometime  in  January 1959 Slight  deviations 
from  the  letter  of aaeement were  made  during  tests  of  the  St  Mary's 
system 

Three  baslc  systems  were  tested- (1) present  system,  Figs. 4 and 
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The  Dinsmore  system is a  variation of the present  system, using 
a  proposed  VOR  facility  identified as Mnsmore This VOR is located 12 1/2 

Jacksonville VOR. In the  planning  and  development of this system, cogni- 
nautical  miles (nm) west of the  Jacksonville VOR on the 272" radial of the 

zance had to be  taken of the  location of the Jacksonville  Airport and the 
ILS serving it, with  respect to restricted  area R-161. Because of the ex- 
tremely  limited  area for spacing  aircraft  while  under radar control, the 
Dinsmore  site was selected as the most  nearly  ideal  position for a  feeder 

present system, 20 mu from the Jacksonville VOR, to a  point 30 1/2 nm from 
fix. The  Bryceville  intersectlon was relocated  from  its  position in the 

the Jacksonville VOR to permit simultaneous  holding at Mnsmore and 
Bryceville 

The  introduction  of the Dinsmore  VOR in the Dinsmore  system  also 
reqsclred the elimination  of  Callahan as a  clearance  limit,  since the holding 
patterns  at Dinmore and  Callahan  overlapped  Therefore,  the H i l l i a r d  inter- 
section was used as the clearance  limit for Jacksonville  arrivals  from  the 
northwest 

This system  utilized the same route  structure  and the same 
restrictions as in the  present  system In addition,  several tests were 

This deviation  allowed the approach  control  facility to use altitudes of 
conducted  which  deviated  slightly from the  proposed  letter  of  agreement. 

5,000 feet and below, whereas  the  present  letter  of  agreement  limits 
approach  control to the use of 4,000 feet  altitude and below. 

The St. Hary's system, which  is  a further development  of  the 
present and the Dinsmore  systems,  also was tested  The  following  major 
changes  were  introduced in the St. M a r y ' s  system 

and Dinsmore  systems  was  rerouted  during tests of the St Mary's system, by- 
1 En route  traffic  Over the Jacksonville terminal area in the  present 

passing  Jacksonville to the east on proposed  Victor  Airway 1 from Daytona 
Beach to Savannah. In addition,  sone  northwestbound  traffic,  which  of  neces- 

Victor 51, whereas  such  traffic now uses  Victor  Airway 3/51 in the present 
sity  must proceed  over  Jacksonville, was rerouted via Victor A i m y  3-E, 

Sy6tem 

2 W inbound  traffic landlng at  Jacksonville A i r p o r t  used Victor 
Airway 3 instead of Victor  Airway 3-E as in previous  systems  tested. In- 
bound  aircraft  proceeded  from  Brunswick via a  relocated airway,  desigaated 
Victor  Airway 3-W,to the St. Mary's intersection. The St M a r y ' s  inter- 

Jacksonville VOR. The  Shiloh feeder fix was relocated  from  its  location on 
section is formed by the 027" radial of Mnsmore and the 333" radfal of the 

Victor  Airway 3-E to a position on Victor  Airway 3, and is formed  by  the 158" 
radial of Jacksonville  and the $20' radial  of  the Mnsmore VOR. Jacksonville 
arrivals from the northwest  were  routed from over Alma, via  Victor  Airway 5-W, 
to the  relocated  Hilliard  intersection.  The  Hilliard  intersection  in this 

Brunswick Vm 
system is formed  by the 315" radial of Mnsmore and the 232' radial of the 
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Bortheastboblnd departures  Instead were routed  via  Victor Airway 3-E t o  Clinch 
3. The Waverly 348" departure  route  via Bmnswick was discontinued. 

intersection where routing  continued on Victor Airway 3-E over Sea Island 

Victor Airway 3 
or,  alternately, proceeded from Clinch vfa  the 173" radial  of Bnmwsick t o  

4. Mili tary  jets were descended en route in this system and were 

This was done to  eliminate  the use of a teardrop  penetration  pattern  east of 
cleared by the ARE Center to   the lowest available  altitude at  Mnsmore. 

Jacksonville. This penetratlon  interfered  vith  traffic on bypass airway 
Victor 1. 

Traffic Samples. 

t o  study t h e  present and Mnsmore system.  Traffic sample 11, with  the s-e 
distribution of t r a f f i c   a s  sample I, was designed to   t e s t   t he  S t .  W r y ' s  
system. The r a t i n g s  of a i rc raf t  in Sample I1 vere  revised  as  necessary  to 
coincide  with  the  route  structure of the S t  Mary's system. The distribution 
of t r a f f i c  in these samples is sham in Table 11. 

Equipment. 

Fig  10. One was used f o r  Jacksonville approach control,  me for Jackson- 

panoramic radar display (~PANRAD] units were used f o r  en route  control,  as 
v i l le ,  May-port, and Ravy-Yacksonville departure  control. Two mperimposed 

shown in  Figs. 11 and 12 

Two t r a f f i c  smuples  were compiled. Traffic s w l e  I was designed 

Approach control  utilized two simulated ASR scopeg, as  sham in 

m s m  SYmm 

terminal radar controllers, four AFIW Center controllers, and four data 
positions 

The present system, shown i n  Figs. 4 and 5, was tested  with two 

feeder  fixes to   the final approach course for  l.an&~ng The departure con- 
The approach controller  vectored a l l   a r r i v a l s  from the  perimter 

troller  cleared and vectored a l l  departures from Jacksonville, Mayport, and 
Navy-Jacksonville Airpor t s  u n t i l  they were released t o  the  north or south 
Center radar departure  controller. 

The Center control  area was bvided geographically by an east-vest 
l ine Over the  Jacksonville  outer marker All airspace narth of the  east- 
west dividing  line was controlled by  two nor th  Center radar Controllers, 
one arr ival  and  one departure  controller In addition,  individual north 
and south  Center ABC, o r  nonradar, controllers worked a l l  en route a i rcraf t  
for  radio  position  reports The Aarc controllers made all i n i t i a l  rad10 con- 
t ac t s  and descended  inbound alrcraft   to  the  lovest   available  al t i tude  prior 
t o  releaae  to  the Center radar arrival  controllers In addition,  they were 
responsible  for  the  departure  aircraft  during  climb-to-cruising  altitudes 
after release by Center  departure  radar 
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In the   ear ly   tes ts  of the  present system, a l l  Center control was 
conducted from  one SPAIWD and  two M C  flight progress  sectors, which  were 
patterned after  existing  sectors  in  the  Jacksonville ARE Center.  Center 
control was predicated on a north radar departure and a north  radar  arrlval 
controller Similar control  positlons  vere simulated for  the  south  portion 
of the  area on the same SPAtT€t&D. 

t e s t s  conducted  from a single SPMRAD, subsequent t e s t s  were made using two 
SPANhID’s, vith  the  north  controllers  operating from one display and the 

with  interphone , air/ground communication f a c i l i t i e s  , and clirect  Twer/Center 
south  controllers  operating from the  other. Each SPABRAD unit was Punished 

hand-off c i rcui ts .  

Because of the heavy  workload  and congestion observed in  the  early 

Departing a i rc raf t  were assigued al t i tudes  in  accordance  with 
direction of flight. Blocked alt i tudes were simulated a t  approprlate  fixes 
and departure  tunneling was used. ARE radar  target markers for  departure 
traffic  carried flight identity,  altitude  asslgned and requested, and a f ix  
identifier  to  indicate  the  route of flight o r  clearance Umit. Departures 
were issued  short-range  clearances t o  an alt i tude and f i x  that w o u l d  allow 
an uninterrupted clFmb while  being handed off from Tower t o  Center radar. 

Blocked alt i tudes were simulated for ar r iva l   t ra f f ic  which was 
fed  into  the holding fixes and released t o  approach control in a r ea l i s t i c  
m e r .  SPAHRAD target markers also were used by the  radar  arrival  control- 
l e r s  These markers carried f l igh t  identity,  route,  altitude,  type, and 
clearance  limlt. 

Clearance Limits 

intersection; inbound aircraf t  from the west vere  cleared to  the  Bryceville 
intersection; from the  northeast,  arrivals were cleared  to  the Clinch inter-  

were cleared to  the  Shiloh  Intersection 
section, and arrivals from the south were routed  via  Victor Airway 5-S and 

Inbound a i rc raf t  from the northwest were cleared  to  the Callahan 

Westbound departures were cleared  via  the “swamp departure“ t o  
Taylor; traffic  to  destinations  northvest, through northeast of Jackson- 
v i l le ,  were cleared on Victor Airway 5-E t o  Baxley;  flights destined t o  

and southbound departures were cleared  to Roy via  Victor Airway 267 
Savannah and BrunsvIck were cleared via the Waverly departure t o  Brunsvick, 

Jacksonville Approach Control Area 

Center/Tover l e t t e r  of agreement The Jacksonville approach controller 
vectored  aircraft  to final approach course from the  four  feeder  fixes men- 
tioned  previously, namely, Callahan, Bryceville,  Clinch, and Shiloh One 
radar  arrival  controller  vectored  all lancling t r a f f i c  from these four fixes 

were  =de f r o m  southwest t o  northeast  during t e s t s  of a l l  system, inasmuch 
for a front-course ILS approach to  the  Jacksonville A i r p o r t .  Approaches 

as the  present ILS serving  the  Jacksonville A i r p o r t  is not usable for  

The control boundaries were as defined in  the Yacksonvllle 



back-course approaches. Approach control was allowed the use Of a l l  
al t i tudes through 4,000 feet   vfthin  their   control  jurisdiction. 

Arrivals 
The ARTC Center cleared a l l   a r r iva l s   t o   t he  four feeder  f lxes  at  

al t i tudes of 4,ooO f ee t  and above, vith  release  points  as  indicated: 

Clearance Lindt Release  Point 

was 4,000 feet ,  all arr ivals   lef t   the   feeder   f ixes   a t   or  below that al t i tude 
Aircraft  holding a t   the  perimeter fixes above 4,000 feet  were required t o  
descend to  the 4,000-foot level i n  the holding pattern  before being  vectored 
to   the final approach course 

Since the  highest  altitude  available  for  use by approach control 

Arrivals on approach vectors maintained an alt i tude of k,OOO feet  
until  established  within a descent  area,  defined in th i s  study as that  air- 

edge of a-161, on the west  by an arc connecting the   l ine  3 n!n north of the 
space bounded on the south by a l m e  origLnating 3 mn north of the  north 

northeast of Callahan; and on the  east by a 180"-360" l ine  tangent ia l  t o   t he  
edge of a-161, through Bryceville, and terminating on Victor Ai- 5/51 

northeast edge of Jacksonvllle Airport ,  between 11-161 and the inbound 
extension of the  JacBsonville 318" radial  

Arrivals from Clinch intersection  wintamed 3,500 feet   al t i tude 
u n t i l  they were past  the 318" radial  of Jacksonville VOR, and  2,500 feet  
until they were past  the 272" radial of Jacksonville.  Arrivals from over 
C a l l a h a n  descended t o  2,500 feet  after  leaving  the C a l l a h a n  holding pattern, 

v i l l e .  A r r i v a l s  holding a t  Shiloh  departed the holding pat tern  a t  4,000 feet ,  
and maintained that alt i tude  unti l   they were past the 2 7 2 O  radial  of Jackson- 

which was maintained until they were clear of Victor A i m y  267. Aircraft 
vectored from Bryceville were not  restricted on descent below 4,000 fee t  

Arrival radar vector  patterns  are  illustrated  clearly in Fig. 4 An a i r -  
other than by t r a f f i c  being vectored from the  other  three  feeder  fixes 

t r o l l e r ' s  use, and was provided t o  a s s i s t  h i m  i n  maintaining optimum 
craf t  spacing chart, shown in Table 111, was readily  available  for  the con- 

separation between successive afrcraf t  on radar  vector  to  the outer marker. 

Arrivals landing a t  Ravy-Jacksonville Airport were cleared to   the 
Cecil VOR faci l i ty   a t   the   a l t i tude  specif ied by AavyJacksonville approach 
control The minimum alt i tude f o r  such arr ivals  was 5,000 feet ,  and the 

were established  vfthin  the  airspace of R-161. 
AFiT€ Center retained  control of Havy-Jacksonville arrivals until a i rc raf t  
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the Mayport H f ac i l i t y  at 2,500 feet ,  from  which point an ADP circllng 
approach was conducted 

Departures. 

Mayport  arrivals were cleared by Jacksonville approach control  to 

t r a f f i c  with  the  exception of  southbound fl ights,  which utilized  Victor 
Unrestricted  departure  routes were used for   a l l   d i rec t ions  of 

Mrway 267 and were integrated wi th  southbound over-traffic  destined  to 
Orlando. Au. departure t raff ic   s imlated i n  this area yas controlled by 

via  Victor Airway 22-IV on the 288" radial of Jackeonville and the 2 7 "  radial  
one departure  radar  controller West departures  utilized a "swamp departure" 

of Brunswick VOR to the Taylor mtersection These departures  maintained 
1,500 feet  until handed off t o  the  north Center  departure radar controller 

Northbound  and northwestbound departures were cleared  via 
preferential  routing,  Victor Airvay 5-E, and  were restricted t o  alt i tudes 
of 2,500 fee t   un t i l  radar hand-off 

Departures  destined t o  Bnmswick and Savannah  were cleared  via 
the "Waverly departure,"  the 348" radial  of Jacksonville and the 237" radial 
of Brunsnck  to  the Brunsvlck VOR f ac i l i t y  These departures were restricted 
t o  an alt i tude of 2,500 feet   unti l   radar hand-off was accomplished. 

Southbound departures were routed  via  Victor M m y  267 and  were 
required t o  cross  the Blue Jacket  intersection  at an alt i tude of a t   l ea s t  

operations between R-161 and W-158. This corridor is shown in  Figs. 5, 
3,000 feet   or above because of the 2,000-foot corridor  resened  for navy 

7, and 9.  

All radar hand-offs between Tower and Center were accomplished 
15 nm from the  Jacksonville VOR fac i l i ty  f o r  westbound, northbound, and 
northeastbound  departures Fifteen-dle  reference marks  were etched on 
the mdar overlays to  assist   control personnel i n  making this transfer of 
control  responsibility R a d a r  a d - o f f s  of  southbound departures were 
accomplished a t  the Blue Jacket  intersection. 

DIASMORE SYSTEM 

Tests of the Mnsmore system, shown in Figs. 6 and 7, were 
conducted using  traffic sample I. 

Equipment  and Controllers. 

used in   the Dinmuore system tes t s   as  were uti l ized i n  studies of the 
present system 

Clearance Limits. 

previous tests except that the  location of Bryceville was aLtered and 
Hilliard was used as  a perimeter  feeder flx  instead of Callahan. 

The same equipment arrangement and division of control  area were 

Clearance limits in these  tests were the same as those used i n  
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Departures. 

system were retained in t e s t s  of the Mnsmore system. 
All departure  routes and departure  restrictions used in the  present 

Arrivals. 

system was the  addition of a wg( f a c i l i t y   a t  Dinmore 
The principal  difference between the Dinsmore  system  and the  present 

Approaches  were conducted i n  a m e r  similar t o  those in the 
present system except that the  radar appmach controller  regulated  the  flov 
of t ra f f ic  by a  choice of two methods. Radar vectors to the f i n a l  appPoach 

However, as  the  density of a r r iva l  t r a f f i c  increased,  the approach controller 
course were made directly from the  perimeter  fixes as in the  presmt system. 

recleared  aircraft f rom any of the four feeder  fixes t o  the Dinemre V(IR, 
from which point radar vectors were started 

controller t o  vector only as many a i rc raf t  as his  capabilities allotred, vith- 
out causing any  en route  delays a t   the  perimeter  fixes  during traffic  build- 
ups The addition of Mnsmore enabled the  arriving p i l o t  to  proceed beyond 
the  perimeter f i x  by his own navigation t o  a close-in  feeder f i x  before it 
became necessary for the approach controller  to assume full radar control. 

The use of  Mnsmare as a terminal  feeder f i x  enabled the approaah 

ST. W Y ' S  SYm 
The St Mary' s system is i l lust rated i n  Figs. 8 and 9 All 

equipment arrangement, division of control Brea, and the personnel used i n  
this study were the same as  described in  the  present and Mnsmore systems 

Clearance Limits. 

t raff ic  from the northvest and west. Arrival  traffic from the south was re- 
routed from W o n a  Beach via  Victor Airway 3 instead of Victor Airway 3 4 ,  
as  in the Dinslnore  and present systems. Shiloh continued t o  be used as a 
clearance limit, but vas relocated on Victor Airway 3, which vas the inter- 
section formed by the 1%' radial of Jacksonville and the 120° radial  of the 
Mnsmore VOR. The arrival  routing change  and the  relocation of Shiloh were 
effected i n  order to separate  Jacksomrille arrivals from over-traffic  after 
passing Daytona Beach, thereby  providing more eocgeditious descent into  the 
holding pattern at  Shiloh 

H i l l i a r d  and Bryceville  continued t o  serve as feeder  fixes  for 

Another  change affecting  arrival  control me- the  establishment of 
the  St. Mary's intersection, formed  by the 027' radial of Dinsmre and the 
333" radial  of Jackeonvllle In t h i s  study,  Jacksonville  arrivals from the 
north and northeast were rerouted a t  Savannah and were cleared over Bmnswick 
via  the  relocated airway, desi-ted as Victor Airway 3-W, to   the  9t .  B f a q y - 1 ~  

intersection. 

Arrivals. 

vectors  direct from the  four  perimeter  fixes  to  the final approach course, 
or, at   the  discretion of approach control,  arrivals proceeded by the i r  oxn 

Transitions were  made, as in the Dinmore system, v i th  radar 
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navigation  directly t o  Dinsmore. From this point,  radar  vectors were 
conducted to   the   f ina l  approach course. 

Departures. 

remained the same as  in  prwious  studies except that Victor Airway 3-E was 
used for  northeastbound departures. This routing  replaced  the "Waverly 
departure'' used i n  the  present and  Dinsmore systems. 

Departure routes and restrictions  within  the  terminal  area 

CONMON IFR R M  

Limited  time  prevented any exhaustive  studies of a c m o n  IFR 
room concept as  it might apply t o  the  Jacksonville  area. However, several 
t e s t s  of the St Mary's system only were made vPth a l l  control  facil i t ies 
operating from a common IFB room. 

Control  during  these  studies was exercised from two SPlwRAD units 
and two A W  sectors The  Tower and Center departure  controllers worked a t  
one SPAHRAD and the Tower and Center arrival  controllers operated from a 

other, with the two AplC sectors  situated between the two SPAIwAD's, as  i l lus- 
second SPAARAD. The  two SPABRAD'S were located within about 10 feet  of each 

t ra ted  in   Fig.  13. A l l  sectors  vere  furnished  with adequate interphone and 
alr/gr.ound communications. Coordination between the en route  controllers and 
the  terminal  arrival and departure  controllers was effected by direct  conversation 

TEST RESULTS 

Resent  System. 

was hampered i n  maintaining a steady, well-spaced flow of t r a f f i c  during 

area  R-161to  the  Jacksonville Airport greatly reduced the  radar maneuvering 
radar  vector  operations from the perimeter  fixes. The proxlmity of restricted 

area t o  the  east   to such an extent  as t o  preclude  the use of a right t m - i n  
to   t he   f i na l  approach course. Therefore, for  the most efficient  operations, 

the ILS course, with a left  turn-in from the  area west of the  airport t o  the 
it vas necessary t o  vector  aircraft from Shiloh to   the middle marker, across 

f i n a l  approach course. Also, as  the  traffic  density  increased,  arrivals  at 
Shiloh were, i n  most instances,  neglected i n  favor of the  arrivals  cleared  to 
Clinch,  Callahan, and Brycwille. This resulted from the  fact that Clinch, 
C a l l a h a n ,  and Brycwille were concentrated i n  one geographic area. A s  the 
t r a f f i c  increased, the  radar approach controller was compelled to pull off 
t r a f f i c  a t  these  fixes  in  order t o  ut i l ize   the  re la t ively small  vector  area 
vest of the  localizer course t o  maintain a steady flow to  the approach gate. 
Whenever the Shi loh arr ival  was favored in  the approach sequence, additional 
delays were incured  by a i rc raf t  holding at  Callahan and Clinch because of the 
inabi l i ty  of the  Shiloh  arrival  to maneuver with a n g h t  turn-in. 

The approach controller  using  the  present system, s h m   i n  Fig  4, 

Westbound departures from  Mayport Airport  presented a minor problem 
to  the  terminal radar departure  controller Such departures were required 

might be executing a missed approach a t  Jacksonville.  After  clearing 
t o  climb t o  2,500 fee t  i n  order to  provide  separation from a i rc raf t  which 
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the nussed-apprcach pazh, zhe Mayport departure  then was descended t o  1,500 
fee t  t o  provlde  separation w i t h  a i rc raf t  cau amfval mdar vectors  to  the 

by proper  coordination besween the radar depastwe  ana a m i d  controllers, 
final approach course %e descent LC 1,5 feet  c o d d  be eliminated only 

contfngent upon the availabil i ty of the 2,500-foot level  within  the  termfnal 

I 

.¶Pea 

Bepartwes from Navy-JacksowilPe A ~ x - ~ Q L - ~  b id  not  present any 

and northbound departures were r a t e d  via the Salnbeam intersection and the 
appreciable  control problems during  these  tests En a l l  fDStances, Weat- 

Jacksonvllie VOR. The Brycevflle  departure, as set- fomh in the Center/Tower 
l e t t e r  of agreement, m s  not used  because of the  arriving  traffic  operating 

The Tover/Center tand-off  operations were  conducted in a routfne manner. 
i n  the area west of Jacksonville and the inherent cohlgdinatfon difficult ies.  

Wavy departures  are illustrated in  Figs.  14 and 15 

appreciable  difffcul3y utll m@h time as delays were encountered a t  h l o h .  

Dinsmore  System 

the presenz system ?&e use of the Dinsmore VQR as a terminal  aid gave the 
t e m n a l   a r r i v a l  radar controller much greater  latitude  for  spacing and 
vectoring. The approach controller workload v a s  greatly reduced. 

Center  functions in tn$s system were  eonducced without any 

m e  Dinsmore  system provlded several features which do not  exist i n  

A steady  flow of t r a f f i c  was maintained w i t h  a smaller number of 
a i r cmf t  i~ the  vectcr  pattern The Binmore VOR aPlmed  the approach con- 
t ro l l e r  t o  vector  directly from  %he perimeter  fixes  or, as t raff ic   dictated,  
a i rc raf t   eodd  be  recleared to Dlnsmore before r a d a r  vectoring began  Such 
traasftion t o  Dimmore was conducted by the pf9-t on hfs Q V ~  navigatfon, 

maneuvering, and strip marking, 
allorrfng the approach controller  extra tmme far  target  identification, space 

In addltron,  the  availability of  Dirrsmore for  Shlleh arr ivals  
elimfmted the vector probiem encountered i n   t e s t s  of the  present system 
i n  whch a l l  Shiloh traffic  required  speelal  atten-hen during tne manewer 

By reclearing a l l  Shiloh arrivals t o  Dfnsmcre before they  entered  the  vector 
from the clearance limit t o  the west ql;adrant o f  the final approach course. 

problem, a l l  t r a f f l c  was placed i n  approximately the same geographical  area 
on the approach controller's scope, and concentratlola m target  identification 
was simplffied It was noted dslprng these tests, hawever, that Shiloh  ar- 
rivals continued to receive secondary eonslderatfon t o  those  aircraft  
arpiving from the ncarth and northwest as they do ~n the  present system 

controller by allowing him ',he use of a l t i tudes up t o  and. including 5,000 
feet  instead of m l y  4,000 feet ,   as   set   for th  i n  the Center/Tower l e t t e r  of 

used i n  the  present system As shown fn Pig. 3, the number of controller/ 
agreement. Gentes and Tower departwe procedures did not vary from those 

pl lot   radio contacts was less  in  this system that in  the  present system 

Considerable workload re l lef  was obtained for the approach 
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perfmeter fixes of Shiloh and Clinch. The radar  vector  path from Clinch t o  
the  greatest problems t o  be solved concerned the  arpival   t raff ic   a t   the  

the  f inal  spacing area demanded the  controller '&  attention for long  perlods 
of time.  This affected  dlrectly  the  controllelr's  haadling of a i r c ra f t   a t  
other  perimeter  fixes by fncreasing  the  holding  delays and the average 
approach interval. 

The limited maneuvering area  available  to  the approach controller 
in the  area  east of the PES localfzer course necessitated  clearing  arrivals 
from Shiloh  intersection  via  the IIS middle marker t o  the  vector  area  lo- 
cated west of the  airport. These arrivals,   ader  radar  control,  then were 
headed directly  tovard  the flow of arrivals from C a l l a h a n  and Bryceville. 
Such inherent  conflictions were  added to  the  already  difficult spacing 
problem confronting the  radar approach controller. 

Arrival  operations could be vastly improved bg a more extensive 
use of the  Bryceville  latersection Such  Lmprovemant could be accomplished 
by rerautfng preBenr. Sampa-Jaeksonville flights via Taylor and Victor  Mmay 
22 Furthemre,  considerable  relfef could be gained for  the approach con- 

radar vectoring  to  the final approach course. The procedure of clearing 
t ro l l e r  during peak periods by clearlng  Shiloh  arrivals  to  Bryceville for 

favorable  position  for  the approqch controller's  functions. In addition, 
arrivals from the south t o  Bryceville would place  the  aircraft in a w r e  

the ARE Center would have additional  altitudes  available on Victor 3 for  
en route  aircraft  wer  Jacksonville 

The additional  control  duties  placed upon the Center and  Tower 
personnel by placing Bavy-Jacksonville departure  operations under the i r  
control, as set   forth  in  the Center/Tower l e t t e r  of agreement, had no ad- 
verse  effect upon the  over-all movement  of t r a f f i c  in the  Jacksonville 
terminal  area. These procedures improved the  uti l ization of available  air- 
space by alloving the ARE Center t o  handle such departures  as though they 

that Navy departures climb t o  cpuising altitude  within  restricted  area 
actually were departing  Jacksonville Airport.. It was no longer mandatory 

R-161 before proceeding on course to  destination. 

Mnsnaore System. 

same as  those used in  the  present system. Departure delays  recorded  during 
t e s t s  of this system were considerably l e s s  than those  noted i n  the  present 
system studies This was a direct   resul t  of the added radar experience 
gained by the  control  personnel  during each successive  simulation run. 
Added fami l ia r i ty   v i th   the   s lda t ion  equipment  a160 resulted i n  imprwed 
over-all  operations  during t e s t s  of the Dinmore system. 

'Pover  and Center departme  procedures in this system  were the 

The use of the Dinsatore VOR as a terminal  aid reduced the approach 
control workload by alloving  f l ights  to proceed closer  to  the  airport by 
the i r  om navigation,  thereby reduclng the  length of the  radar  vector  path, 
'phe advantage of t h i s  type of operation became m r e  pronounced as  the  trafpic 
volume increased. 
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Although  the  controllep/pilot  contacts  were  less  and  delays 
greater  in  this  system  than in the  present  system,  the  controllers  were  of 
the  opinion  that  the  added  delays  were  the  result  of  inexperience  with  the 
feeder-type  operation. 

St. Mary's System 

of  Victor A i m y  3-W as an arrival  route  greatly  reduced  controller  work- 

procedure  allowed  the  approach  controller  much  greater  flexibility in his 
load  by  reducing  the  approach  controller's  scope-scanuing  area  This 

operations 

The  location  of  the  St Mary's intersection  and  the  establishment 

and  northeast  of  Jacksonville  accomplished  several  purposes. By changing 
Victor Airway 3-E, as  used in the  present  and  Dinsmore  systems,  from  an  ar- 

vlded an additional  departure  route  for  aircraft  destined  for  points  north 
rival  route  to a departure  route,  both  Tower  and  Center  persoanel  were  pro- 

and  northeast  of  Savannah In the  two  previous  systems  tested,  all  such 
departures  were  limited  to  the  use  of  Vietor  Airway 5-E via  Tarboro 
Northeast  departure  routing on Vfetor  Airway 3-E also  eliminated any 
crossover of departure  and  arrival  paths  within  the  terminal  area. 

In this  system,  the  reversal  of  arrival  and  departure  routes  north 

The  advantages  gained  by  routing  departures  on  Victor  Airway 3-E, 
however,  were  not  wlthout  some  disadvantages  Simulation  tests  showed  that 
no difficulty was encountered  between  Victor 3-E departures  and  Victor 1 en 
route  traffic  at  Sea  Island.  Controller  personnel,  however,  were  of  the 
opinion  that,  in  actual  practice  under  conditions  of  heavy  load  and  high 
temperatures,  it  might  not  be  possible  for  these  departures  to  climb  to  high 
altitudes  by  the  time  they  crossed  Sea  Island  It  is  felt,  though,  that  the 
advantages  gained  in  this  instance  outweigh  the  minor  climb  difficulty  which 
might  exist  at  Sea  Island. 

The  rerouting of Jacksonville  over-traffic  on  Victor  Airway 1 

tification Clear-chamel arrival ratings existed  except on Victor  Airway 
greatly  reduced  radar  target  congestion  and  simplified  terminal  target  iden- 

thereby  eliminating  the  need  of Jet penetrations  over  the  terminal  area 
22, which  permitted  military  jet  aircraft  to  make  normal  descents  en  route, 

The  common IFR room  concept  for  this  area was tested  only  with  the 
St Mary's system  The  limited  tests  conducted  Indicated  that  the  common 
IFR room appears  feasible  when  applied  to  this  area  However,  more  extensive 
tests  should  be  conducted  before  any  definite  conclusions  can  be  reached  It 
was  indicated  during  these  tests  that  the  common IFR room practically  elim- 
inated  all  Center/Tower  coordination  and  permitted  better  utilization of 
available  airspace  Because  of  the  llmited  number  of  tests  conducted  in 
this  study,  arrival  delays and connaunication  data  were  not  compiled. 

The  proposed  2,OOO-foot  corridor  for  Navy  operations  between R-161 
and W-158, tested  in all three  systems,  created  additional  control  duties 
for  the  Jacksonville  departure  controller  The  controJ  personnel  also 
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indicated that aircraft  departing  via BunvaJ. 12 a t  Jacksonville Municipal 
Airport often vould  be  unable t o  cross  the Blue Ja&ct  intersection a t  
3,000 feet   unless  the  aircraft  were vectored off course. 

E O M M W D A T I O A S  

It i s  recommended that. 

1 A Vm f a c i l i t y  be instal led on Victor Airway 5-E between 
Jacksonville,  Fla I and Macon, Ga., t o  pennit  use of lower en route 
a l t i tudes along this departure  mute. 

2 Preferential  routings be published and more extensive  use be made 

t r a f f i c  Tampa-Jacksonville t r a f f i c  should  be  routed via Taylor i n  order 
of Victor Airway 157, west of Jacksonville,  for  both en route and terminal 

t o   a l l ev ia t e  same of the congestion now existing  southeast of Jacksonville. 

Dinamore system 
3.  A VOR f a c i l i t y  be instal led a t  or near the  location used i n  the 

Sea Island  intersection Bote-  Airspace action  presently i s  pending. 
4 A Victor Airway be designated between the Dayton8  Beach Vm and the 

similar to   t he   S t  Mary's system be adopted 
5. When traffic  conditions  dictate, a preferentidl  route  structure 

IFR room concept as applied to  the  Jacksonville  area 
6. Consideration be given to  future  simulation  study of the common 
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TABLE I 

LOCATION IDEWPIFIWS 

Andrews AFB 
Alma 
At lanta ,  Ga 

Atlantic 
Amelia 

Blue Jacket 
Blackshear 

Bryceville *4 

Callahan 
Colesburg 

Croaker 
CUnah 

Cabins 
Cumberland 
Charleston, S C.  
Charlotte, A C 
Cross City, F la  

Mnsmore WIR 
Daytom Beach 
Washington National A i r p o r t  

Newark, B. J. 

Folkston 
Fort Iauderdale 

Galnewille , Fla . 
Greenville, 5 .  C. 
Donaldson AFB, Greenville, S C 

Hilllard 
Homestead 

Biagara Falls 
Idlewild, N Y. 

Jacksonville,  Fla 
La Guardla, B. Y 
Lockbourne AFB, Coluabus Ohio 

m 
MDW 
M I A  
Hsy 
m 
Mo 
MP 
MR 

NGIJ 
lpBg 
N I G  
W P  
m 
rw 
IW 

ORC 
om 

PBI 
m 
m 
RY 

SSI 
SBU 

SI 
SVIi 

ST 
SM 
SN 
so 

Tu3 
TPA 
TR 
TY 

W S  

YL 

Uacon, Ga 
Chicago Mldvay 
Miami, Fla 

HaW0l-t 
New Orleans, La. 
Moniac 
svamp 
Marion 

Norfolk HAS 

Miaml Marine  Base 
Fatuxent  River, Md., NAS 

~ a v y  Jacksonville (binside)  
Cherry Point, N C . 
Sanford, Fla. , N A W  
Neptune 

Borfolk, va. 
Orlando, FLa. 

West Palm Beach, Fla.  
Pinecastle AFB, Orlando, Fla 

Raleigh, A. C .  
ROY 

BnlnsrrlCk 
Sunbeam 

Sea Island 
savannah 

St. Jolan's 

Shand 
Shiloh 

Tallahassee,  Fla 
Tampa, Fla- 
Tarboro 
Taylor 

st blary's 

Valpariso 

Yulee 
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TABLE I1 

DISlBIBUPIOIi OF PLIGHTS I A  THE l B l F F I C  6- 

lo. of Arrivals Ao. of Departures Total Operations 

Jet Prop Jet Prop Jet prop 
Airp0l-t Per H o u r  Per Hour Per H o u r  

Jacksonville 4 18 3 17 7 35 
6 5 11 

T 25 3 

TABLE 111 

0- ATRCRAFT SPACING - JACXSONVILLE l4IT€tOPOLITAU ILS 

Aircraft Sequence 
Ao. 1 Bo 2 

8 
S 

M 
F 

H 
S J 

bl 
8 
F 

M 
F 

J 

F M 
S 

F J 

J 
J S 

M 
J F 

Same Q-pe 



SUBJECT: Approach Control 

EFFECTIVE 

The following agreement  between the  Jacksonville Center and the 
Jacksonville m e r ,  covering Approach Control  Service, i s  supplementary t o  

Manual of Radar Air Traffic  Control  Procedures. This l e t t e r  cancels and 
the procedures  contained in  the AnrC/pCA!T M O P ,  and the U S Standard 

supersedes Letter of Agreement dated  January 2, 1957 

the  airspace up t o  and including 3,000 fee t  EL, bounded  by the inbound 
The Jacksonville Approach Control  Airspace shall  include a l l  of 

clearance l imits   l is ted in Section 11, including  the  holding  pattern  air- 
space areas, and the outboand release  points  listed i n  Section 111, and 

the holding pattern  airspace  areas  for  the  Jacksonville LFR, m, and IHM 
shall  include  all  the  airspace up t o  and includine 4,000 fee t  MSL, with in  

The Center shall not c lear   a i rcraf t  through the  Jacksonville Approach Control 
Airspace below 5,000 feet ,  nor shall Approach Cont ro l  c lear   a i rcraf t  from the 
clearance limit to   t he  primary Approach NAVAID above 4,000 f ee t  without prior 
coordination. 

the  lovest  available  altitude, 4,000 fee t  or above. Aircraft will be re- 
leased t o  Jacksonville Approach Control a t  the  release fix for the  clearance 
limit. 

The Center shall clear inbound aircraft  to  the  clearance limit a t  

CLEARANCE LIMIT RELEASE FIX 

Alma V51W Callahan gill iard 
Taylor v22 
Orlando/hytona Beach VJE 

Moniac 
Atlantic 

Savannah/Brunevlck V J E  Clinch Cumberland 

Bryceville 
Shiloh 

Gateway e m 5 3  S t  John's  St.  John's 

Whenever possible,  direct  route inbound f l igh ts   wi l l  be rerouted 
into  the  Jacksonville Approach Control Airspace via one of the  preferred 
routes 

VaTAC or LF range a t  alt i tudes 20,000 feet  or above, and released  to 
Mili tary  jet   aircraft  normally will be cleared  to  the  Jacksonville 



19 

Approach Control,over  the  clearance limit or a t  a specified  time. Approach 
Control w i l l ,  when clearing  the  flight for penetration,  specify a Standard 
j e t  penetration,  or  coordinate an alternate  penetration with the Center 

1 111 DEPARnJRE COAPROL 

V I A  - 
581 
Baxley 
AMG 
Taylor 

Wave$ly 
Colesburg 
Colesburg 
Toledo 

*Until such time as  V22N i s  designated and publiebed,  these 

Radial, DFCT Taylor, via SSI 237 Radial 
f l igh ts  will be cleared  as follows. DRCT Bwaarp, via JAX 2B8 * 

DAB/oRc va6?/v267~ ROY Shand 

range clearance limit a t  or belov 6,000 fee t .  
The Jacksonville Center will normally i s w e  clearance t o  a short 

route,   as  l isted under Paragraph 111, will be hela t o  an alt i tude under 
Approach Control  jurisdiction  until  at  least 15 miles from the  Jacksonville 
VORTAC. Departures will normally be released  to  the Center leaving an a l t i -  
tude level of 1,ooO fee t  below assigned alt i tude for the  clearance limit, but 
i n  no case p r io r  t o  1 5  miles from Jacksonvllle VOFITAC. Redar separation m y  
be ut i l ized by radar  departtue  control to  establish  the outbound a i rc raf t  
a t  the  altitude, and on the  appropriate  departure  route  as  assigned by the 
center. When radar is  used in   l i eu  of an alt i tude  restriction, radar de- 
partute  control will apply radar separation  as  outlined i n  the U. 9 
Standard Manual of Radar Air Traffic  Control Procedures 

Tv. lW Jnc&sOlWIILE DEPAR!KlRE COl’ITFlOL 

All aircraft  departing  the  Jacksonville Terminal Area on 8 departure 

See Annex “B” f o r  NAS Jacksonville Departure Control 

v m s c w w s  FmXHILIREs 

Devlation from the procedures  outlined in  these  instructions m y  be 
made only a f te r  coordination which completely establishes  responsibilities i n  
each case. See hex “A” for additional  information on holding fixes, 
arr ival  and departure  routes. 

CHIEF, Jacksonville Center m, Jacksonville Tower 
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JOIaT J m  CENTER, JACKSOByILtE TOW?iR, 
NAS JACKSOIWILLB A- 

Amex "B" 

VI. BAS JACKSONVILLE DEPARTURES 

KIP Operations will f i l e   a l l   f l i g h t  plans on conventional  (prop) 
type aircraft  departing BlIP with the  Jacksonville  Center. 

HIP Tower will request  the  departure  clearance on the flights 
outlined above from the  Jacksonville  Center. 

Jacksonville Center will issue  a  deparhm  clearance in 
accordance with Part 111, Departure Control. 

HIP M e r  will theh  request  departure  clearance f r o a t h e  
Jacksonville 'Power, glving an abbreviated flight plea  as follows: 

b. Type of ai rcraf t .  
a. Iilentification numbers. 

c Route of f l igh t  and alt i tude,   as given by the 
Jacksonville  Center. 

Jackronville Tower will  clear  departures  as follows: To 
Bryceville, Blue Jacket br  Sunbeam, a t  3,000 feet   or   belw,  then via 
appropriate  departure route 

Section 111, Departure  Control, after  the flight has departed  Restricted 
k e a  161. 

Jadsqonville Tower v i l l  uti l ize   the procedures as  outlined  in 

XI0 (prop)  type  aircraft will be  cleared t o  depart under IFR 
conditions,  utilizing  these procedures,  unless direct  connnanications  can be 
established  with  both  the  Jacksonville Center and Jacksonville Departure 
Control. 

A M  Jacksonville w i l l  be responsible  for  preparing  suitable 
charts to  define  the  departure  procedures. 

C q t e n t  military  authority w i l l  be responsible for the 
separation of aircraft  departing lKP while  the aircraft  are  operating 
within R-l.61. 

CHIEF, Jacksonvllle Center CHIEF, Jacksonville Tower 

Commanding Officer, BAS 
Jacksonville, Florida 



RADIO  FIX 

INDICATES  INCREASE IN HOLDING  PATTERN 

AIRSPACE  AREA  ASSUMED  FOR  JACKSONVILLE 

SIMULATION  TESTS 

A L L  DIMENSIONS IN STATUTE  MILES 

FIG. 1 TSO-NZOA HOLDING  PATTERN  AIRSPACE  AREA 
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FIG 10 JACKSONVILLE  APPROACH  CONTROL 



FIG 11 ARTC  NORTH  RADAR  SECTOR 



FIG 12 ARTC  SOUTH  RADAR  SECTOR 
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