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DYNAMIC SIMULATION TESTS
OF SEVERAL TRAFFIC CONTRCL SYSTEMS
FOR THE JACKSCOHNVILLE AREA

SUMMARY

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

All tests were conducted through the use of the dynamic alr
traffie control simulator at the Federal Aviation Agency's Technical
Development Center at Indianapolis, Ind. Testes indicated that, with a
slight change in the present traffic routing, feeder fixes other than those
rresently in use should be adopted A reviged system using new feeder fixes
is recommended Such a system, using existing available navigational facili-
ties and one new VOR, was developed and studied with minimm relocation of
present clearance limit fixes. An additional method of routing northeast-
bound flights departing from Jacksonville Municipal Airport was developed.

A concept of a copmon IFR room to serve the Jacksonville Municipal
and Mayport Airports also was tested The common IFR rocm concept appeared
feasible when applied to this area.

INTRODUCTION

Early in 1958, the CAA Office of Alr Traffic Control requested the
Technical Development Center (TDC) to conduct a simlation study of the
Jacksonville, Fla , area Preliminary discussions for the Jacksonville sim-
ulaticn were held at a meeting in August 1958 in which TDC and Region 2
personnel participated

In November 1958, two TDC ailrways operations specialists spent
several days 1n the Jacksonville area cobserving traffic operations, garthering
background material for this study, and discussing the proposed test program
with Jacksonville traffic contrcl persomnel and Jacksonville Navy personnel
Discussions were held on the present and anticipated future problems of the
area, and of the assumptions to he made durlng the simmlation tests. The
general assumptions under which the simmlation testz were conducted were

1l 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 VHF navigational aids
3 Flights entering area R-161 landing at Navy-Jacksonville would do

80 in level flight All necessary altitude changes within R-161 would be
controlled by Navy-Jacksonville approach control



2

4. Direct air/ground commnications would be used between control
facilities and rll flighte.

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

6 Civil jJet elrcraft would be controlled in a conventional manner
unlesgs epproach delays were excessive Holding at 20,000 feet end above
would be employed only 1f delays were excessive

7. A proposed letter of agreement, which was to become effective in
January 1959, would be used as the general guide for these simulation
studies. See Appendix A

8. Because of the physical layout of the ailrport, and the geographical
features adjacent thereto, it is not feasible to relocate the present in-
strument landing system (ILS) ‘Therefore, for the purposes of this study,
all instrument approaches and departures at the Jacksonville Municipal
Alrport would be made to the northeast.

9. ©Since consideration presently is being given to establishing
corridors for Navy operations from Navy-Cecil and Navy-Jackeonville alr=-
ports, these proposed corridors would be honored during all simmletion
gtudies

The two speciallsts from TDC aspent several days observing traffic
control at the Jackeonville Air Route Traffic Control (ARTC) Center and
other control facilities in the Jacksonville area. It was decided at the
Hovember meeting to formulate the following objectives for these simlation
tests:

1l The first phase would be & study of the present system, based on
the revised Center/Tower letter of agreement The major change from ex-
1sting procedures would be that propeller=-driven (prop) elrcraft deperting
from the Kavy-Jacksonville Airport would be handled by Jacksonville
departure control

2. The second phase of this study would incorporate a navigational
facllity located weest of the Jacksonville Airport identified as Dinsmore
The Dinsmore VOR would serve as 2 primary feeder fix, provide transition
routes, and establish additional intersections Table I lists location
identifiers used in these studies

3 Possible improvement of terminal area arrival and departure
routes, terminal ares holding fixes, including those used as imbound
clearance limits or for high-altitude holding, terminal area feeder fixes,
terminal area approach alds, preferential en route structures, and
preferential en route navigational aids, would be investigated

Simmlation tests were commenced on December 5, 1958, end
concluded on December 18, 1958 A total of 20 test runs were made in
which approximately 1,600 flights were simlated.
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EVALUATION METHODS

Measurements

Traffic delays, airport acceptance rates, and commmication data
were obtained during the simmlation tests and were used as a means of
determining the merits or wesknesses of the various systems tested.

Because of the limited time available for these tests, terminal
and en route studies were conducted similtanecusly. The ARTC Center con-
trollers who participated were personnel from the Jacksonville ARTC Center
who had recelved little or no training in radar vectoring or radar control
prior to this progream Although the terminal area personnel were experi-
enced radar controllers, several experimental test runs were conducted to
glve all personnel an oppecrtunity to acquaint themselves with the equipment
and procedures used in these teste

Arrival delays were computed by compering the theoretical time at
which each aircraft should be over the outer marker on final approach, as-
suming that nc other traffic was involved, with the actual time of such
aircraft over the outer marker. These data are summarized in Fig. 2
Controller contacts and commnications time were recorded by sutomstic
equipment These data are presented 1n Fig 3

Controller Opinion

At the conclusion of the test studies, a critique was bheld, and
the opinions and recommendations expressed by the controllers who had partic-
ipated in the tests were used to a large extent In the fipal evaluation of
the results of the tests and the recommendations derived therefrom

Traffic Sample

Flight progress strips of recent, moderately busy days were
obtalpned from the Jacksonville ARTC Center and the Jacksonville tower facil-
ities These strips were analyzed for use in determining the distribution
of traffic utilizing the various airways in the area. The density of the
traffic simulated was approximately 100 per cent greater than that indicated
in the analyzed operations The traffic sample used 1in the test consisted
of T4 eircraft operating during a l-hour period However, approximately 90
minutes was required to similate all flights to conclusion.

TEST PROCEDURES

Systems Tested

Three basic systems were tested- (1) present system, Figs. 4 and
5, (2) the Dinsmore system, Figs 6 and 7, and (3) the St. Mary's system,
Fige 8 and 9. Tests of the present system and the Dinsmore system were
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 agreement were made during tests of the 5t Mary's
system



h

The Dinsmore system is a variation of the present system, using
a proposed VOR facility identified as Dinsmore This VOR 1s located 12 1/2
nautieal miles {nm) west of the Jacksonville VOR on the 272° radlal of the
Jacksonville VOR. In the planning and development of this system, cogni-
zance had to be taken of the location of the Jacksonville Adirport and the
ILS serving it, with respect to restricted area R-161. Becsuse of the ex-
tremely limited area for spacing aircraft while under radar contrcl, the
Dinsmore site was selected as the most nearly ideal position for a feeder
fix. The Bryceville intersection was relocated from its position in the
present system, 20 nm from the Jacksonville VOR, to & point 30 1/2 nm from
the Jacksonville VOR to permit simultaneous holding at Dinsmore and
Bryceville

The introduction of the Dinsmore VOR in the Dinsmore system also
reguired the elimination of Callahan as & clearance limit, since the holding
patterns at Dinsmore and Callahan overlapped Therefore, the Hilliard 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
conducted which deviated slightly from the proposed letter of agreement.
This deviation allowed the approach control facility to use altitudes of
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. Mary's system, which 1s a further development of the
prresent and the Dinsmore systems, also was tested The followling major
changes were iptroduced in the S5t. Mary's system

1l En route traffic over the Jacksonville terminal area in the present
and Dinsmore systeme was rerouted during tests of the 5t Mary's system, by-
paselng Jecksonville to the east on proposed Vietor Alrway 1 from Daytona
Beach to Savannah. In addition, some northwestbound traffie, which of neces-
sity must proceed over Jacksonville, was rerouted via Victor Airway 3-E,
Victor 51, whereas such traffic now uses Victor Alrwvay 3/51 in the present
system

2 All ipbound traffic landing at Jacksonville Airport used Victor
Airway 3 insteed of Victor Airwey 3=-E as in previous systems tegted. In-
bound aircraft proceeded from Brunswick via a relocated airway, designated
Victor Airway 3-W, to the St. Mary's intersection. The S5t Mary's inter-
section is formed by the 027° radial of Dinsmore and the 333° radial of the
Jacksonville VOR. The Shiloch feeder fix was relocated from its location on
Victor Airway 3-E to a position on Victor Airway 3, and is formed by the 158°
radiel of Jacksonville and the 120° radial of the Dinsmore VOR. Jacksonville
arrivals from the northwest were routed from over Alma, via Victor Alrway 5-W,
to the relocated Hilliard intersection. The Hilliard intersection in this
system is formed by the 315° radisl of Dinsmore and the 232° redial of the
Brunswick VOR
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3. The Waverly 348° departure route via Brunswick was discontinued.
Northeastbound departures instead were routed via Victor Airway 3-E to Clinch
intersection where routing contimued on Victor Alrway 3-E over Sea Island
or, alternstely, proceeded from Clinch via the 173° radial of Brunwsick to
Victor Airwvay 3

i, Military Jets were descended en route in this system and were
cleared by the ARTC Center to the lowest available altitude at Dinamore.
This was done to eliminate the use of a teardrop penetration pattern east of
Jacksonville. Thls penetration interfered with traffic on bypass airway
Victor 1.

Traffic Semples.

Two traffic samples were compiled. Traffic sample I was designed
to study the present and Dinsmore gystems. Traffic sample II, with the sape
distribution of traffic as sample I, was designed to teet the 5t. Mary's
system. The routings of aircraft in Sample Il were revised as necessary to
coincide with the route structure of the St Mary's system. The distribution
of traffic in these samples is shown in Teble II.

Equipment.

Approach control utilized two simulated ASR eccpes, as shown in
Fig 10. One was used for Jacksonville approach control, one for Jackson-
ville, Mayport, and Navy-Jacksonville departure control. Two superimposed
panoremic radar display (SPANRAD) units were used for en route control, as
shown in Figs. 11 and 12

PRESENT SYSTEM

The present system, shown in Pigs. 4 and 5, was tested with two
terminal radar controllers, four ARTC Center controllers, and four data
positions

The approach centroller vectored all arrivals from the perimeter
feeder fixes to the final approach course for landing The departure con-
troller cleared and vectored all departures from Jacksonville, Mayport, and
Navy-dacksonville Airports until they were released t¢ the north or south
Center radar departure controller.

The Center control area was divided geographically by an east-west
line over the Jaucksonville outer marker All airspace north of the east-
west dividing 1ine was controlled by two north Center radar controllers,
one arrival and one departure controller In addition, individual north
and south Center ANC, or nonradar, controllers worked all en route aircraft
for radie position reports The ANC controllers made &l11 initiz) radio con-
tacts and descended inbound aircraft to the lowest available altitude prior
to release to the Center radar arrival controllers In addition, they wers
responsible for the departure aireraft during climb-to-cruising altitudes
after release by Center departure redar
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In the early tests of the present system, all Center control was
conducted from one SPANRAD and two ARC flight progress sectors, which were
patterned after existing sectors in the Jacksonville ARTC Center. Center
control was predicated on a north radar departure and & north radar arrival
controller Similar control positions were simulated for the south porticn
of the area on the same SPANRAD.

Because of the heavy workload and congestion cbserved in the early
tests conducted from a single SPANRAD, subsequent tests were made using two
SPANRAD's, with the north controllers operating from one display and the
south controllers operating from the other. Each SPANRAD unit was furnished
wlth interphone, air/ground commanication facilities, and direct Tower/Center
hand-off c¢lrcuits.

Departing aircraft were assigned altitudes in accordance wilth
direction of flight. Blocked altitudes were similated at approprilate fixzes
and departure tunneling was used. ARTC radar target markers for departure
traffic carried flight identity, altitude assigned and regquested, and a fix
identifier to indlicate the route of flight or clearance limit. Departures
were issued short-range clearances to an eltitude and fix that would allow
an uninterrupted c¢limb while being handed off from TFower to Center radar.

Blocked altitudes were similated for arrival traffic which was
fed into the holding fixes and released to approach conirol in a realistic
manner. SPANRAD target markers also were used by the radar arrival contrel-
lers These merkers carried flight identity, route, altitude, type, and
clearance limit.

Clearance Limits

Inbound aircraft from the ncorthwest were cleared to the Callahan
intersection; inbound aireraft from the west were cleared to the Bryceville
intersection; from the northeast, arrivals were cleared to the Clinch inter-
section, and arrivals from the south were routed via Victor Airway 5-E and
were cleared to the Shiloh intersection

Westbound departures were cleared via the "swamp departure" to
Taylor; traffic to destinations northwest, through northeast of Jackson-
ville, were cleared on Victor Airway 5-E to Baxley; flights destined to
Savannah and Brunswick were cleared via the Weverly departure to Brunswick,
and southbound departures were cleared to Roy via Victor Alrway 267

Jacksonville Approach Control Area

The control boundaries were as defined in the Jacksonville
Center/Tower letter of agreement The Jacksonville approach controller
vectored alreraft to final approach course from the four feeder fixes men-
tioned previously, namely, Callahen, Bryceville, Clinch, and Shiloch Ome
radar arrival controller vectored all landing traffic from these four fixes
for a front-course ILS spproach to the Jacksonville Airport. Approaches
were made from southwest to northeast during tests of all systems, inasmch
as the present IIS serving the Jacksonville Airport is not usable for
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back-course approaches. Approach control was allowed the use of all
altitudes through 4,000 feet within their control jurisdiction.

Arrivals
The ARTC Cenmter cleared sl1) arrivals to the four feeder faxes at
eltitudes of 4,000 feet and above, with release points as indicated:

Clearance Limit Release Polnt

Bryceville (BYE) Moniac (M0)
Callahan (CA) Hilliard (HL)
Clinch (cH) Cumberland (CU)
Shilch (s0) Atlantic  (AT)

Bince the highest altitude availsble for use by approach control
was 4,000 feet, all arrivals left the feeder fixes at or below that altitude
Aireraft holding at the perimeter fixes above 4,000 feet were required to
descend to the L4,000-foot level in the holding pattern before being vectored
to the finel approach course

Arrivals on approach vectors maintained an gltitude of k,000 feet
until established within a descent area, defined in this study as that air-
space bounded on the south by a line originating 3 nm north of the north
edge of R-161, on the west by an arc connecting the lime 3 nm north of the
edge of R-161, through Bryceville, and terminsting on Victor Airway 5/51
northeast of Callshan; and on the east by a 180°-360° line tangentiel to the
northeast edge of Jacksonville Airport, between R-161 and the inbound
extension of the Jacksonville 318° radial

Arrivals from Clinch intersection maintained 3,500 feet altitude
until they were past the 318° radial of Jacksonville VOR, and 2,500 feet
until they were past the 272° radlal of Jacksonville. Arrivals from over
Callehsn descended to 2,500 feet after leaving the Callshan holding pattern,
and maintained that altitude until they were past the 272° radial of Jackson-
ville. Arrivals holding at Shiloh departed the holding pattern at 4,000 feet,
which was meintained until they were clear of Victor Adrway 267. Aircraft
vectored from Bryceville were not restricted on descent below 4,000 feet
other than by traffic being vectored from the other three feeder fixes
Arrival redar vector patterns are illustrated clearly 1in Fig. 4  an air-
craft spacing chart, shown in Teble IIX, was readily available for the con~
troller's use, and was provided to assist him in mainteining optimum
separaticn between successive aircraft on radar vector to the outer marker.

Arrivals landing et Navy=-Jacksonville Airport were cleared to the
Cecll VOR faclility at the altitude specified by Navy-Jacksonville approach
control The minimim altitude for such arrivals was 5,000 feet, and the
ARTC Center retained control of Navy-Jacksonville arrivals until aireraft
were established within the alrspace of R-161.
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Meyport arrivels were cleared by Jacksonville approach control to
the Mayport H facility at 2,500 feet, from which polnt an ADF circling
approach was conducted

Departures.

Unrestricted departure routes were used for all directlons of
traffic with the exception of southbound flights, which utilized Victor
Alrway 267 and were Integrated with southbound over-traffic destined to
Orlando. All departure traffic simmlated in this aree was controlled by
one departure radar controller West departures utilized a "swamp departure”
via Victor Airway 22-N on the 288° radial of Jacksonville and the 237° radial
of Brunswick VOR to the Taylor intersection These departures mainteined
1,500 feet until handed off to the porth Center departure radar comtroller

Northbound and northwestbound departures were eleared via
preferentliael routing, Victor Alrway 5-E, and were restricted to altitudes
of 2,500 feet until radar hand-off

Departures destined to Brunswick and Savannsh were cleared via
the "Waverly departure,” the 348° radisl of Jacksonville and the 237° radial
of Brunswick to the Brumswick VOR facility These departures were restricted
to an altitude of 2,500 feet until radar hand-off was accomplished.

Southbound departures were routed via Victor Alrway 267 and were
required to cross the Blue Jacket intersection at an altitude of at least
3,000 feet or above hecause of the 2,000-foot corridor reserved for Navy
operations between R-161 and W-158. This corridor is shown in Figs. 5,

T, and 9.

All radar hand-offs between Tower and Center were accomplished
15 nm from the Jacksonville VOR facllity for westbound., northbound, and
northeastbound departures Fifteen-mile reference marks were etched on
the radar overleys to assist control personnel in making this transfer of
control responsibllity Radar hand-offs of southbound departures were
accomplished at the Plue Jacket intersecticn.

DINEMORE SYSTEM

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

Equipment and Controllers.

The same equipment arrangement and division of control aree were
used in the Dinsmore system tests as were utilized in studies of the
present system

Clearance Limits.

Clearance limits in these tests were the same as those used in
previous tests except that the location of Bryceville was altered and
Hilllard was used as a perimeter feeder fix instead of Callahan.



Departures.
All departure routes and departure restrictione used in the present
system were retained in tests of the Dinsmore system.

Arrivals.
The prineipal difference between the Dinsmore system and the present
system was the addition of a V(R facllity at Dinsmore

Approaches were conducted in a mamner similar to those in the
present system except that the rader approach controller regulated the flow
of traffic by a choice of two methods. Radar veectors to the finel approach
course were made directly from the perlmeter fixes as in the presant system.
However, as the density of arrival traffic increased, the approach controller
recleared aireraft from any of the four feeder fixes to the Dinemore VOR,
from which point radar vectors were started

The use of Dinsmore as a terminel feeder fix enabled the approach
controller to vector only &8s many aircraft as his capabilitlies allowed, with-
cut cazusing any en route deleys at the perimeter fixes during traffie builde
ups The addition of Dinsmore ensbled the arriving pilet to proceed beyond
the perimeter fix by his own navigation to a close=-in feeder fix hefore it
became necessary for the approach controller to assume full radar comtrol.

ET. MARY'S SYSTEM

The St Mary's system is illustrated in Figs. 8 and 9 All
equirment arrangement, divieion of control area, and the personnel used in
this study were the same as described in the present and Dinsmore systems

Clearance Limits.

Hilliard and Bryceville continued to serve a5 feeder fixes for
traffic from the northwest and west. Arrival traffic from the south wes re=-
routed from Daytons Beach via Victor Alrwsy 3 instead of Victor Airway 3-E,
as in the Dinsmore and present systems. Shiloh continued to be used as a
clearance limit, but was relocated on Victor Airway 3, which was the inters
section formed by the 158° radial of Jacksonville and the 120° radial of the
Dinemore VOR. The arrivel routing change and the relocation of Shiloh were
effected in order to separate Jacksonville arrivals from over-traffic after
passing Daytona Beach, thereby providing more expeditious descent into the
holding pattern at Shiloh

Another change affecting arrival control was the establishment of
the St. Mary’'s intersection, formed by the 027° radial of Dinsmore and the
333° radial of Jackeonville In this study, Jacksonville arrivals from the
north and northeast were rerouted a2t Savannah and were cleared over Brunswick
via the relocated airwey, designated as Victor Airway 3-W, to the St. Mary's
intersection.

Arrivals.

Transitions were mede, as in the Dinemore system, with radar
vectors direct from the four perimeter fixes to the final approach course,
or, at the discretion of approach control, arrivals proceeded by their own
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navigation dlrectly to Dinsmore. From this point, radar vectors were
conducted to the final approach course.

Departures.

Departure routes and restrictlions within the terminal area
remained the same as in previous studies except that Vietor Airway 3-E was
used for northeastbound departures. This routing replaced the "Waverly
departure”" used in the present and Dinsmore systems.

COMMON IFR ROCM

Limited time prevented any exhsustive studies of a common IFR
room concept as it might apply to the Jacksonville area. However, several
tests of the St Mary's system only were mede with all control facilities
operating from a common IFR room.

Control during these studies was exercised from two SPANRAD units
and two ANC sectors The Tower and Center departure controllers worked at
one SPANRAD and the Tower and Center arrival controllers operated from a
second SPANRAD. The two SPARRAD's were located within about 1C feet of each
other, with the two ANC gectors situsted between the two SPANRAD's, ag 1llus-
trated in Fig. 13. All sectors were furnished with adequete interphone and
eir/ground communications. Coordination between the en route controllers and
the terminel arrival and departure controllers was effected by direct conversation

TEST RESULTS

Present System.

The approach controller using the present system, shown in Fig L,
was hampered in maintalning a steady, well=-gpaced flow of traffic during
radar vector cperations from the perimeter fixes. The proximity of restricted
area R-161 to the Jacksonville Airport greatly reduced the radar meneuvering
area to the east to such an extent as to preclude the use of a right turn-in
to the final approach course. Therefore, for the most efficient operations,
it was necessary to vector aircraft from Shiloh to the middle marker, across
the ILS course, with a left turn-in from the mrea west of the airport to the
final aspproach course. Also, as the traffic density increased, arrivals at
Shilnh were, in most lnstances, neglected in favor of the arrivals cleared to
Clinech, Callahan, and Bryceville. This resulted from the fact that Clinch,
Callahan, and Bryceville were concentrated in one geographic area. Asg the
traffic increased, the radar approach controller was compelled to pull off
traffic at these fixes in order toc utilize the relatively small vector ares
west of the localizer course to maintain a steady flow to the approach gate.
Whenever the Shiloh arrival was favored in the approcach sequence, additional
delays were incurred by alreraft holding at Callahan and Clinch becsuse of the
inebility of the Shilch arrival to maneuver with a right turn-in.

Westbound departures from Mayport Airport presented a minor problem
to the terminal radar departure controller Such depertures were required
to elimb to 2,500 feet in order to provide separation from sireraft which
might be executing a missed approach at Jacksonville. After clearing
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the missed-approach path, the Mayport departure then was descended to 1,500
Teet to provide aseparation with ajrcraft on arrival radar vectors to the
final approach course Thisg descent tc 1,500 feet could be eliminated only
by proper coordination besween the radar departure and arrival controllers,
contingent upon the avajlability of the 2,500-foot level withir the terminal
area

Departures from Navy-Jacksorville Airpert did not present any
appreciable control problems during these tests In e2ll instences, west-
and northbound departures were routed via the Sunbeam intersection and the
Jacksonville VOR. The Bryceville departure, as set forth in the Center/Tcwer
letter of agreement, was not used because of the arriving traffic operating
in the area west of Jacksonville and the inherent ccordination difficulties.
The Tower/Center kand-off coperatiors were conducted in a routine manner.

Favy departures are illustrated in Figs. 14 amnd 15

Cenfter functioms in this system were conducted without any
appreciable difficulty until such time as delays were encountered at Shiloh.

Dinsmore System

The Dinsmore systiem provided several features which do not exist in
the present system  The use of the Dinsmore VOR as a terminal aid gave the
terminal arrival radar controller much greater latitude for spacing and
vectoring. The approach controlier workload was greatly reduced.

A steady flow of traffic was maintained with a smaller number of
alrcraft ir the vector pattern The Dinsmore VOH allcowed the approach com-
troller to vector directly from the perimeter fixes or, as traffic dictated,
airecraft could be recleared to Dinsmore before radar vectoring began  Such
transition to Dirsmore was conducted by the pllct on his own navigation,
allowing the approach controller extra time for target identification, space
maneuvering, and strip marking.

In additicn, the availability of Dinsmore for Shilok arrivals
eliminated the vector problem encountered in tests of the present system
in which all Shilch traffic required special attention during tne maneuver
from the clearence limit to the west gquadrant of the final approach course.
By reclearing all Shiloh arrivals to Dinsmcre before they entered the vector
problem, all traffic was placed in approximately the same geographical area
on the approach controlier's scope, and concentration on target identification
was slmplified It was noted during these tests, however, that Shiloh ar-
rivals continued to receive secondary consideration to those aircraft
arriving from the north and northwest as they do in the present system

Considerable workleoad relief was obtained for the approach
controller by allewing him <he use of altitudes up to and including 5,000
feet instead of orly 4,000 feet, as set forth in the Center/Tower letter of
agreemert. Center and Tower departure procedures did not vary from those
used in the present system As shown ip Fig. 3, the number of comtroller/
pirlot radio cortacts was less in this system thar in the present system
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Arrival delays during tests of *ais system weire Zreater than those recorded
in tesis of the present system  These are depicted in Fig 2.

3t. Mary's System

Modification of the Dinsmore aystem produced the 5t. Mary's system.
In ap effort to segregate en route, arrival, and departurs traffie, the St.
Mary's system provided an off-shore bypasa airway to the east, designated
as Victor Adrway 1. Victor Alrwsy 1 algo confiributed to the increased oper-
ating efficiency of arrivel and departurs traffic at Jacksonville by mini-
mizing the amount of traffic on Viztor Airway 3 which, by necessity, had to
pass over Jacksonville. This left Vicwor Airway 267 availeble as an unre-
stricted departure route soutobound The smell anumber of aircraft overflying
Jacksonville were routed via Vistor Airway 3-E and Vietor 5i. This change of
routing from the Dinsmore sysiem made possible the preferential inbownd air-
way Victor 2 from Daytona Beack for Jacksonvil.e lapding traffic. As a re-
sult of this routing change, 1t was necessary to relocate the Shiloh
intersection from i1ts position om Victor Airway 3-E to an adjacent position
on Vietor Airway 3.

In tests of this system, Clinch was not us2d as an arrival
clearance limit Instead, arrival traffic entered the Jarkscnvilile area cn
Vietor Alrway 3 and was cleared by the ARTC Center from over Brunswick to
the new intersecticn identified as 5t Mary's. Transition from Brunswick to
St Mary's was accomplished on the proposed Vietor Airway 3-W from Brumswick
to Dinsmore. The use of S5t. Mary's es & clearance limit instead of Clinch
reduced the approach coentroller's area c¢f concentratior end provided cleaner
and more expeditious radar vectcr pavths to the final approach course from
the nortk and ncrtheast

By mcving the arrival traffic from Viclor Airway 3-E to Victor
Mrway 3-W, departure problems were practically eliminated for northeastbound
flights by establishing & preferectial unwestrizted dsparture route on Victor
Alrway 3-E The use of Victor 3<E slso provided the departure controller
with an additicnal routing for fiights destined nortk or northeast of
Savannah Navy departures were simplified by tne uwse of the unrestricted
climb area north of <acksonville between the Mayport homer and Sea Isiand.
Center workload was reduced by the elimiration of the corfliction area cver
Jackeonville on Victor Airway 3 which had existed in the preasent and
Dinsmore systems. In addition, noritheast deperzures were siumplified by the
establishment of Victor Alrway 3-E as a preferential departiure route., As
shown in Figs 3 and L4, communicaticns contacts, commmications time, and
length of arrival delays were less in this system than in either the present
or Dinsmore systems

CONCLUSIONS

Predent System.

Tests indicated that the current IFR traffic volume now operating
at Jacksonville can be handled adegueately witk the present system. However,
as inereased traffic was simulated with this system, it b=came spparent that
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the greatest problems to be solved concerned the arrival traffic at the
perimeter fixes of Shiloh and Clinch. The radar veetor path from Clinch to
the final specing area demanded the controller's attention for long periods
of time. This affected directly the controller's handling of aireraft at
other perimeter fixes by increasing the holding delays and the averege
approach interval.

The limited maneuvering area available to the approach comtroller
in the area east of the ILS localizer course necessltated elearing arrivals
from Shiloh intersecticn vie the ILS middle marker to the vector area lo-
cated west of the airport. These arrivale, under radar centrol, then were
headed directly toward the flow of arrivals from Callahan and Bryceville.
Such inherent conflictions were added to the already difficult spacing
problem confronting the radar approach controller.

Arrivel operations could be vastly improved by a more extensive
use of the Bryceville intersection  Such improvement could be aceomplished
by rerouting present Tampa=Jacksonville flights via Taylor and Victor Alirway
22 Furthermore, considerable relief could be gained for the approach cone-
troller during peak pericds by clearing Shiloh arrivals to Bryceville for
radar vectoring to the final approsch coarse. The procedure of clearing
arrivals from the south te Bryceville would place the alrcraft in a more
favorable position for the approach controller's functicns. In additionm,
the ARTC Center would have additional altitudes avallable on Victor 3 for
en route aircraft over Jacksouville

The additional control duties placed upon the Center smd Tower
personnel by placing Navy-Jackeonville departure operations under their
control, as set forth in the Center/Tower letter of agreement. had nc ad-
verge effect upon the over-all movement of traffic in the Jacksomville
terminal area. These procedures improved the utilization of aweilsble air=-
space by allowing the ARTC Center to handle such departures as though they
actually were departing Jacksonville Airport. It wes no leonger mandatory
that Navy departures climb to cruising altitude within restricted area
R-161 before proceeding on course to destination.

IMnsmore System.

Tower snd Center departure procedures in thie system were the
same as those used in the present system. Departure delays recorded during
tests of this system were considerably less than those noted in the present
system studies This was a direct result of the added rader experience
gained by the control personnel during esch successive simletion rum.
Added familiarity with the simulaetion equipment alse resulted im improved
over-all coperations during tests of the Dinsmore system.

The use of the Dinsmore VOR as & terminal aid reduced the approach
conptrol worklcad by allowing flights to proceed cleser to the airport by
their owm navligation, thereby reducing the length of the radar vector path.
The adventage of this type of operation became more pronounced as the traffic
volume Increased.
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Although the controller/pilot contacte were less end 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

The location of the 5t Mary's intersectlion and the establishment
of Victor Airway 3-W as an arrival route greatly reduced controller work-
load by reducing the approach controller's scope-scanning area  This
procedure allowed the approach controller much greeter flexibility in his
operations

In this system, the reversal of arrival and departure routes north
and northeast of Jacksonville accomplished several purposes. By changing
Victor Airway 3-E, as used in the present and Dinsmore systems, from an ar-
rival route to a departure route, both Tower and Center personnel were pro-
vided an additional departure route for aircraft destined for peints north
and northeast of Savannah In the two previous systems tested, all such
departures were limited to the use of Victor Airway 5-E vla Tarboro
Rortheast departure routing on Victor Airway 3=FE also eliminated any
crossover Of departure and arrival paths within the terminel ares.

The advantages galned by routing departures on Victor Airway 3-E,
however, were not without some disadvantages Similation tests showed that
no difficulty was encountered between Victor 3-E departures and Victor 1 en
route traffic at Sea Island. Controller perscnnel, 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 1s felt, though, that the
advantages gained in this instance outweigh the minor climb difficulty which
might exlst at Sea Islend.

The rerouting of Jacksonville over-traffic on Victor Alrwey 1
greatly reduced radar target congestion and simplified terminal target iden-
tification Clear-chamnnel arrival routings existed except on Vietor Alrway
22, which permitted military jet alrcraft to make normal descents en route,
thereby eliminating the need of jet penetrations over the terminal area

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 definlte 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
avallable alrspace Becauge of the limited number of tests conducted in
thies study, arrival delays and communication data were not compilled.

The proposed 2,000-foot corridor for Navy operations between R-161
and W-158, tested in all three systems, created additional control duties
for the Jecksonville departure controller The control perscnnel also
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indicated that alrcraft departing via Bunway 12 at Jacksonville Municipal
Alrport often would be unable to cross the Blue Jacket intersection at
3,000 feet unless the alrcraft were vectored off course.

RECOMMENDATTIONS
It is recommended that.

1 A VOR facility be installed on Victor Airway 5-E between
Jackzonville, Fla , and Maceon, Ga., to permit use of lower en route
altitudes slong thls departure route.

2 Preferentiml routings be published and more extensive use be made
of Victor Airway 157, west of Jacksonville, for both en route apnd terminal
traffic Tampa~Jacksonville traffic should be routed via Taylor in order
to alleviate some of the congestion now existing southeast of Jacksonville.

3. A VOR facility be installed at or near the locatlon used in the
Dinemore system

L A Victor Airway be designated between the Daytone Beach VOR and the
Sea Island Intersection Note+ Alrspace action presently is pending.

5. When traffic conditions dictate, a preferentisl route structure
sImilar to the St Mary's system be adopted

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

LOCATION IDENTIFIERS

Andrews AFB
Alme
Atlanta, Ga
Amelia
Atlantie

Blue Jacket

Blackshear

Bolen

Bunnell

Bolling AFB, Washington, D C
Bryceville ”
Callehan
Colesburg

Ciinch

Croaker

Cabins
Cumberland
Charleston, & C.
Charlotte, N C
Croes City, Fla

Dinsmore VOR
Deytons Beach
Washington National Alrport

Newark, HN. dJ.

Folkston
Fort Lauderdele

Gainesville, Fla.
Greenville, S. C.
Donaldson AFB, Greenville, S

Hilliard
Homestead

Niagara Falls
Idlewild, N Y.

Jacksonville, Fla
la Guardia, K. Y
Lockbourne AFB, Columbus Ohio

MCN
MDW
MIA

HE BREJE

NIG
NIP

5 JEB

ORL

FBI

RY

SBU
581

c

Macon, Ga
Chicego Midwsy
Miami, Fls

Hew Orleans, la.
Mayport

Monjac

Swamp
Marion

FNorfolk HAS

Patuxent River, Md., NAS
Miaml Marine Base

Nevy Jacksonville (Malnside)
Cherry Point, N C.

Sanford, Fla., NAAS

Neptune

Norfolk, Va.
Orlando, Fla.

West Palm Beach, Fla.

Pinecastle AFB, Orlando, Fla.

Raleigh., K. c .
Roy

Sunbeam
Brunswick
Savannash
Sea Island
St. John'e
St Mery's
Shand
Shiloh

Tallahassee, Fla
Tampa, Fla-
Tarboro

Taylor
Valpariso

Yulee
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TABLE II

DISTRIBUTION OF FLIGHTS IN THE TRAFFIC SAMPLES

No. of
Alrport Per
Jet
Jacksonville 4
Jacksonville NHavy
Mayport
T

En Route Over-Traffic

Arrivals YWo. of Departures Total Operations
Bour Per Hour Per Hour
Prop Jet Prop Jet Prop
18 3 17 7 35
6 5 11
e . 2
25 3 2k 7 ﬁ%
18

TABLE III

OPTIMUM ATRCRAFT SPACING - JACKSONVILLE METROPOLITAN ILS

Alreraft Sequence

Ho. 1 Ro 2
S M
5 F
3 J
M B
M F
M J
F 3
F M
F Jd
J 5
d M
J F

SBame Type

Alrcraft Category

- Slow
- Medium
-~ Fagt

- Jet

i ]

Outer Marker Separation

(miles)

Fwwwgwwa £Fw A
QOO0 MNWVO OO B

Approximate Appreach Speed

(oph) (knots)
120 10k
140 122
150 130
180 156
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AFPENDIX A
November 4, 1958

JOINT JACKSONVILLE CENTER AND JACKSONVILLE TOWER AGREEMERT
SUBJECT: Approach Control
EFFECTIVE

The following agreement between the Jacksonville Center and the
Jacksonville Tower, covering Approach Control Service, is supplementary to
the procedures contained in the ANC/PCAT MANOP, and the U S Standard
Menual of Radar Air Traffic Control Procedures. This letter cancels and
supercedes Letter of Agreement dated January 2, 1957

I. GENERAL

The Jacksonville Approach Control Airspace shall include all of
the airspace up to and inecluding 3,000 feet MSL, bounded by the inbound
clearance limits listed in Section II, including the holding pattern alr-
space areas, and the ontbound release points listed in Section III, and
shall include all the airspace up to and including 4,000 feet MSL, within
the holding pattern airspace areas for the Jacksonville LFR, VOR, and IMM
The Center shall not c¢lear aircraft through the Jacksonville Approach Control
Airspace below 5,000 feet, nor shall Approach Control clear alrcraft from the
clearance limit to the primary Approach NAVAID sbove 4,000 feet without prior
coordination.

II INBOURD CONTROL

The Center shall clear imbound aircraft to the clearance limit at
the lowest available altitude, 4,000 feet or above. Aircraft will be re-
leased to Jacksonville Appreach Control at the release fix for the clearance
limit.

FROM OR OVER yia CLEARANCE LIMIT RELEASE FIX
Alma V51w Callahan Hilliard
Taylor vaz2 Bryceville Moniac
Orlando/Deytona Beach V3E Shiloh Atlantic
Savannah/Brunswick V3E Clinch Cumberland
Gateway CA1153 St John's 8t. John's

Whenever possible, direct route inbound flights will be rerouted
into the Jacksonville Approach Control Alrspace via one of the preferred
routes

Milltary Jet aircraeft normally will be cleared to the Jacksonville
VORTAC or LF renge at altitudes 20,000 feet or above, and released to

|
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Approach Control over the clearance limit or at a specified time. Approach
Control will, when clearing the flight for penetration, specify a standard
jet penetration, or coordinate an alternate penetration with the Center

IIT DEPARTURE CONTROL

Departing aireraft will normally be routed to or over the following
fixes as listed below:

TO OR QVER VIA CLEARANCE LIMIT RELEASE FIX
S8I/SAV V3w 581 Waverly
CHS/MCN VSE Baxley Colesburg
AMG VS51E AMG Coleshurg
TLH V22N Taylor Toledo

*¥Intil such time as V22N 1s designasted and publisghed, these
Plights will be cleared as follows. DRCT Swamp, via JAX 288
Redial, DRCT Taylor, via SSI 237 Radizal

DAB/CRL V267 /V26TE Roy Shand

The Jacksonville Center will normsally ispue clearance to a short
renge clearance limit at or below 6,000 feet.

A1l aireraft departing the Jacksonville Terminal Area on & departure
route, as listed under Paragraph III, will be held to an altitude under
Approach Control jurisdiction until at least 15 miles from the Jacksonville
VORTAC. Departures will normally be released to the Center leaving an alti-
tude level of 1,000 feet below assigned altitude for the clearance 1limit, but
in oo case prior to 15 miles from Jacksonville VORTAC. Redar separation may
be utilized by radar departure control to establish the outbound alrcraft
at the altitude, and on the appropriate departure route as assigned by the
center. When radar is used in lieu of an altitude restriction, radar de-
parture control will apply radar separation as outlined in the U. 3
Stendard Mamial of Rader Air Traffic Comtrol Procedures

Iv. HNAS JACKSONVILLE DEPARTURE CONTRQL

See Annex "B" for NAS Jecksonville Departure Control

v MISCELLANECGUS PROCEDURES

Deviation from the procedures outlined in these instructions may be
made only after coordinetion which completely eatablishes responelibilities in
each cage. See Annex "A" for additiocnal informatien on holding fixes,
arrival and departure routes.

CHIEF, Jacksonville Center ‘EETEF, Jeckeonville Tower
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JOINT JACKSONVILLE CENTER, JACKSONVILLE TOWER,
AND WAS JACKSONVILLE AGREEMERT

Annex "B"

VI. NAS JACKSONVIILE DEPARTURES

RIP Operations will file all flight plans on conventional {prop)
type elrcraft departing WIP with the Jacksonville Center.

NIP Tower will request the departure clearance on the flights
cutlined above from the Jacksonville Center.

Jacksonvilile Center will issue a departure clearance in
accordance with Part ITT, Departure Control.

NIP Tower will theh request departure cleasrance from the
Jacksonville Tower, giving an abbreviated flight plem az follows:

a. Identifieation numbers.

b. Type of aircraft.

¢ Route of flight and altitude, as given by the
Jacksonville Center.

Jackeonville Tower will clear departures as follows: To
Bryceville, Blue Jacket or Sunbeam, at 3,000 feet or below, then via
appropriate departure route

Jackaonville Tower will utilize the procedures es outlined in
Section IIT, Departure Control, after the flight has departed Restricted
Aren 161.

No (prop) type aircraft will he cleared to depart under IFR
conditions, utilizing these procedures, unless direct commanieations can be
established with both the Jacksonville Center and Jacksonville Departure
Control.

NAS Jacksonville will be responsible for preparing sultable
charts to define the departure proceduree.

Competent military authority will be responsible for the
geparation of aircraft departing RIP while the aireraft are operating
within R-161.

CHIEF, Jacksonville Center CHIEF, Jacksonville Tower

Commanding Qfficer, NAS
Jacksonville, Florida
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