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2. MiUtary je t  t r a f f i c  generated in   the  Olathe  area  creates 
unwieldy coordination problem between the  Center and the RAPCON, and within 
the  confines of the RAPCON itself 

creates a d i f f icu l t  problem for   the Center in descending arrivals,  in 
climbing  departures, and in  separating  terminal  traffic and over-traffic 

3. “he convergence of over-traffic i n  the Kansas City  terminal  mea 

(Kansas City  Municipal  Airport)  requires the use of a very  inefficient 
4. The lack of en instrument  approach t o  land  north a t  Wuicipal 

c i rc l ing approach  under certain wind conditions 

Objectives. 
The following objectives for the   shula t ion  were establishes- 

1. Provide improved ar r iva l  and departure  routes t o  serve  either 
Municipal  alone, or both  Municipal and International when the volume of 
t ra f f ic   ~ncreasee   subs tan t ia l ly  at the new airport .  Locate suitable te r -  
minal area  feeder  fixes  to  serve  each  airport as independently as possible. 

2. Develop procedures vl thin  the Olathe RAPCOB which  would. 

a. Segregate  operations of Forbes,  Olathe, and  Grandview t o  such 
a degree that  intrafacil i ty  coordination would be minimized. 

b .  Develop suitable departure routes, baeed on navigational 
f ac i l i t i e s ,  which  would minimize radar vectoring by the 
departure  controllers. 

c .  Channel a r r i v i n g   j e t   a i r c r d t  over fixes that would serve 
best t h e   a r p o r t  of intended  landing, and a t  altitudes that  
would not  confYct  with  the j e t  departure  procedures. 

3. Devise an airway structure as compatible as possible  with  existing 
t r a f f i c  flow, yet  designed t o  bypass most of the  over-traffic around the 
terminal area. 

procedures f o r  north apprQaches t o  Ehmiclpal, and for  both  north and south 
4. Using present  safety  criterfa,  establish  instrument approach 

approaches to   Internat ional .  

the ARTC Center,  the  Olathe RAP608, and Kansas City Tower IFR control 
positions would be  incorporated. 

Ground Rules 

1958, it declded that the  simulation tests should be  based on the  
following  assumptions- 

5. Study the  operation of a common IFR room in which the f’unctions of 

At a meeting n t h  Third Regional office  personnel on December 19, 
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1. The area  simulated would include  the  airspace  within a radius Of 
80 nautical  miles of the Kansas City VOR. 

2. Adequate eir/5ound  commnications will exist between control 
f a c i l i t i e s  end a l l  F R  fl ights  within the area simulated. 

3 Adequate radm  or  radar/beacon  coverage r p i l l  exist throughout 
this area. 

4. C i v i l  j e t s  will operate at Mmicipal and InterPationel A i r p o r t s .  

5. The future airway structure will be  based ent i re ly  on VHF 
navigational aids. 

6 Anticipating a probable change, the holding  airspace  mea  defined 

below 20,000 feet ,  as shown i n  Fig. 1. 
i n  TSO B20A w i l l  be increased i n  width by 50 per  cent  for all al t i tudes 

7. C iv i l   j e t s  w i l l  be controlled in a conventional manner, except 
that any extended delay will be absorbed at high  altitudes when possible. 

8. A large  percentage of the  over-traffic will be  rerouted t o  bypass 
the Kansas City terminal area. 

Simulation t e s t s  conrmenced  on January 12 end were concluded on 
February 6 ,  1959. A t o t a l  of 34 runs were made i n  which approximately 
6,000 aircraft  flights were s i d a t e d .  Time limitations  prevented  the 
study of a system of an improved airway s t ructure   ut i l iz ing 8seas now 
delegated t o   t h e  Olathe and Whiteman RAPCON'S. 

EVALUATION METHODS 

recorded  durlng  each run of the smulation. However, due to   t he   may  un- 
controllable  variables  in a sinniLatlon study of this magaitude, it was not 
always possible   to  accomplish a mfflcient number of ruus t o  secure statis- 
t ica l ly   va l id   resu l t s .  The controllers from Kansas City Tower and Olathe 
RAPCON were experienced in  the  use of radar However, the controllers from 
the Kansas City ARE Center had received l i t t l e   o r  no training  previously i n  
radar vector iw  or  procedures, so that the   t e s t   r e su l t s  were affected 
cnnsiderably by the learning  factor. 

Aircraft   delays,   arrival  rates,  and  comniuuications date were 

A questionnaire was completed  by each control ler   af ter  each ruu 
t ha t  was concerned with a change in route  structure  or procedures A t  the  

cording was made of a l l   t h e  opinions  expressed by the controllers who par- 
conclusion of the  simulation  study, a meeting was held at which a tape  re- 

t o  a large degree in  the  evaluation of the tes t s .  
t ioipatea in the  program. The opinions and reconnnendations  were rel ied upon 



4 

Traffic Samples. 

on an actual peak trafflc  condition which occurred in  the Kansas City  control 
area between the hours of XHX) and  2x)O IXT on September  23, 1958. To create 

m a  compressed into a 1 1/2-hour  sample. Additional traffic then was in- 
the  desired  traffic  density  for  these  tests,   the  traffic between these hours 

jected  to  build up the  desired  arrival and departure  rates  for the airports 
concerned. This resulted in a sample containing 204 flights, distributed 
a6 follows: 

Sample 1, which was used i n  connection with System A, was based 

Airport Arrivale  Departures 

h n i c i p a l  
Forbes 
Grandview 
Olathe 
Phi l l lp  B i l l evd  
International 

40 

16 
22 

15 
2 
5 

38 
16 
19 
17 

0 
3 

ll Overflights 

Sample  2, used in t e s t s  of Bystems B and C, was  desi&ned t o  

required an increase in the number of operations at   International,  so that 
s i n d a t e  fu ture   t ra f f ic  conditions in  the Kansae City  terminal  area. This 

approximately 75 per  cent of the  operations  at  International and 25 per 
cent of the  operations at Municipal would be  jet-type. Thie 1 1/2-hour 
sample contained 206 fl ights,   distributed as follows: 

Airport  Arrivals Departures 

Hmicipal 
Forb  e s 
Grandview 

Phi l l ip  B i U a r d  
Olathe 

lnternational 

32 
19 
15  
15 - 
20 
I 

33 
21 
1 5  
14 

18 
3 

No Overflights 

As a reault  of the development of  new j e t  procedure6 for the 
Olathe RAPCOB, the need was f e l t   f o r  a high-altitude  sinailation  study. This 
study was designed t o  determine i f  the ARTC could  adapt i t s  high-altitude 
operation  to  handle  jet  aircraft  departing  the  Olathe  area  at "straight" 
alt i tudes;   that  is, 24,000, 25,000, 26,000, and 2'7,OOO feet ,  and blend this 
t r a f f i c  wlth the  existing  high-altitude  traffic. 

al t i tude sample was devised for  use in conjunction with the  present  jet  
route  structure. This 1-hour sample contained 85 fl ights,   distributed  as 
follows 

I n  order t o  sFmulate this type of t raff ic   s i tuat ion,  a high- 
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AipP0l-t 

Forbes 
Grandview 
Olathe 

Arrivals 

9 

3 
a 

Departures 

21 
19 
13 

12 Overflights 

altitudes  other than VFR condltions on top. Approximately 67 per  cent of 
all the  departures and 63 per cent of a l l   a r r i v a l s  requested, o r  were as- 
signed, an a l t i tude  of VFR conditions on top. !Fops were defined as being 

Lf sted i n  Table I s  
35,WoO fee t .  The location identifiers used in this simulation study  are 

Equipment . 

utkllized four simulated slant scopes,  Sean-conversion-type displays (COPEUC], 
smePPlance  radar (ASR) scopes, as shown i n  Figs 2 and 3. Olathe RAPCOR' 

paroramie radar displays (SPANRAD), as shown i n  Rigs. 6 and 7. During the 
as shmn i n  FYgs. 4 and 5 The Kausas City ARE! Center  used two superimposed 

ut,lLized SPANRAD'6, as shown i n  Figs. 8 and 9. 
comon IFR room te s t s ,  the ARE, approach control, and Olathe RAPCOA all 

In  the  high-altitude sample, a l l  overflights were a t  assigned 

Kansas City approach control  uttllized  three simlated airport  

Interphone l ines  were provided f o r   e m c a t i o n s  between the 

The positions of control.  Flight  progress boards for  tabular  display were 
tmee   f ac i l i t i e s .  Radfo channels were available and assigned  as needed tc 

furnished 

m d  7 mfles radius from the  outer markers were  marked on the radar maps. 
Sgaeing charts, as  sham in  Fig. PO, were used as an aid to   es tabl ish 
optimum separation between amfvals  

For  approach spacmg  operations, curved reference l i nes  ax 3, 5 9  

General 
Tests of the Kansas Cfty  terminal  area  procedures were accompE-Lsbed 

b e  obdective of t h i s  program was t o  determine the opt- location and mm- 
sinareltaneously wi th  the t e s t s  of the ARE Center and Olathe BAR;rOIV procedures 

ber of clearance limits. menever  possible,  unrestricted arrival and depex- 

PEternational  Airports,  arrivals and departures  for bo$h airports  were coc- 
tanre routes were provided. Due to  the  close  proximity of Municipal and 

t ro l led  by the same f ac i l l t y .  An approach from the southwest n t h  a Z'(- 
k m  to mway 36 a t  Municipal was provided  during the  simulation Thfs 
&owed a more compatible  system for Municipal and I n t e m t i o n a l .  

M r p o r t s  requires  that  several of the  arr ival  and departure  routes  for  eaet 
airport   cross.  When these  crossings were accomplished by approach control, 

The geographical  relationship of Municipal and International 



6 

two methods of controlling arrivals and &parturea were evsluated. The 
ffrst method divided  responsibilities by airporte. Both arrival  control- 
l e r s  vectored frm identical  fixes. One controller  vectored  to b i c i p a l  
and the  other  to  International. Departures were divided i n  a e M l a r  man- 
ner. Thls method required  coordination between the  respective  controllere 

b i l i t y  by direction,  eaet and weat. Each arrival  controller v .8  ansigned 
whenever croesings were involved. ThC second method divided the reaponel- 

aeparate  feeder  fixee. Both controllere  vectored  to Municipal and Inter- 

bound depeJ-turce vere  controlled by  one controller; €dl eouth, e u t ,  and 
national. DepP1-tures a l e 0  were divided by direction. Weat pnd northwest- 

northeastbound depmures were baudled by the  other  controller. 

Controller opinion favored arrivals being  divided by airperte. 
This ME based on the  fact that it WBB easier  to  vector  to only one f i n d  

were controlled more effectively and eaeily when the re6porYribillty was 
approach  couree. Due t o  the number of altitudee  available, dep&uree 

divided eaet and m e t .  " h i e  method required  leee  coordinstion and enabled 
the  controller  to devote more time t o  a smaller area. 

Procedures for each eyetern required that a l l  arrival8 a n t s i n  an 

partures, vhen mceaeary, were reetr ic ted  to  4,000 feet or below until 
alt i tude of at  leaat 5,000 feet  unt i l   c lear  of a l l  departure routee. De- 

clear of the  arrival  routes. When eeparation from arrival8 m e  aeaured, 
departures were chmged t o  Center control upori completion Of a rrdrr 
handoff. 

For nor th  operations at Municipal, delqfe ware redwed 
substantially when util izing  the approach from the southweet 88 oompered 
to approaching from the  north and circl ing  to  land. Wmee data are 
i l lustrated in Fig. 11. 

Syetam A. 
Procedures. 

metem A i e  the  preeent eystem as ehom in  Figa. 12, 13 , and 14. 
For cmparative purposee, a mall momt of t rnf f ic  yo8 eipnrlrrted t o  and 
fmm International. Approach control  controlled  elt i tube of 4,000 feet  
and  below a t  all feeder  fixee with the exception of Blue Syringe, at which 
altitudee of 7,000 fee t  and below were util ized. "hie me due t o   t h e   f a c t  
that Ohthe moll controlled Kaneae City arrivale to   the  Blue Springe v(IR 
from the eouth, and eouthbolvld deputuree were changed t o  Olnthe-Omndvieu 
departure  control  prior  to  entering  the Olatha area. 

BeeUte. 

i n a t m e n t  approach #yet- propidcd a t  Ibunicipal, which 18 for mouth Isnd- 
The preeent  feeder fixe8 atc located t o  eeme the OK@ 

inge. A north  operation  requlree a r r i w l e  t o  approach from thie  direction 
and, when contact, t o   c i r c l e  and land. Rkceseive delay8 therefore are in- 
curred by both depprrtureo and arrivale. Arr iwle  t o  Intunstid f r a ~  the 
east  create one or more croseing and poeeible confliction pointa with 
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arr ivals  t o  Municipal. Due to   t he  above, t h l s  system is incompatible with 

demand of each d r p o r t .  
IFpl operations  at  International and will not  be  able t o  supply the  traffic 

If the  standard  holding  airspace is increased, a s  shorn in  Fig. 1, 
the  location of Kearney and Missouri City as  feeder  fixes will not meet the 
c r i te r ia   for  simultaneous  holding a t  common alt i tudes.  

System B. 
Procedures. 

This system is i l lust rated in pigs.  15, 16, and 17. The number 

Blue Springs  controlled by approach control were reduced t o  5,000 f ee t  and 
of feeder  fixes was reduced from the  present system, and the   a l t i tudes   a t  

below.  During this phase, t r a f f i c  t o  and from International was increased. 

Results 

completely  independent arr ival  system for  each airport  could not  be  pro- 
System B eliminated  several of the amssing points; however, a 

vided  with  the  route  stmcture and location of the  feeder  fixes  serving 
this system. 

System c, 
Procedures 

This system is i l lus t ra ted  i n  Figs. 18, 19, an8 X). System C 

new VOR a t  Trimble It also was necessary to  realign and reverse  the  flows 
evolved from findings of Systems A and B, and required  the  addition of a 

of t r d f i c  on Victor 10 and Victor 116 Airways. This allowed the ARTC 

provided approach control  with independent arrival sy6teJas for  Kmicipal 
Center t o  accomplish all necessary crossings outside of the  terminal, and 

md International  Airports. 

To achieve  the  desired  segregation and meahlng farther  out,  the 
t ra f f ic   f lov  between Cbcago and Kansas City w a s  revered. Departures now 
proceeded via  Victor  10.  Arrivals  for  Intermaticma1 were routed via 
Victor 116. Municipal arrivals were routed  via V i c t o r  U6 t o   t h e  Macon 
VOR, thence  via  Victor 206 t o   t h e  Lexington fntersection and Victor 4 t o  
Missouri  City.  Traffic from the  east   via  St .  Louis des thed  f o r  Inter- 
national proceeded from St. Louis d i rec t ly   t o  the Macon WR, where it 
meshed with the  Victor 116 t ra f f ic .  

Results. 
The tes ts   indicated that *s system, if' haplatented in  the  near 

futwe,  would seme  present needs efficlently. Wing t h e   i n t e r n  period, 
the  reversing of the   t r a f f i c  on Victor  10 and Victor 116 would not be  nec- 
essa€y. A gradual  changewer t o  System C could  be  accomplished vhen the 
number of operations at   International  increases  to a point where crossmgs 
i n  the terminal  area no longer  are  feasible. 
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OLATHE RAPCON TESTS 

General. 

large number  of turbojet  aircraft  operating from Forbes Air Force Base (m), 
Olathe Naval Air Station (mJAS), and Grandview (Richards-Gebaur) AFB, and 
their   re la t ionship  to   the heavy flow of intermediate and high-altitude 
traffic  operating in the  AR"pc area. 

The major problem8 in the Olathe RAPCOB areas  are  created by the 

included an Olathe-Grandview departure  controller, an Olathe-Grandview er- 
rival  controller,  a Forbes-Phillip B i l l a r d  departure  controller, and a 
Forbes-Phillip  Billard  arrival  contxoller. An extension of the  present 

from the southwest corner to  the  northeast  corner of caution area 198, was 
Olathe area No. 1, t o  include all of the  area northwest of a m e  drawn 

were made only from the south. When landings to  the  south were necessary, 
assumed for  the  entire  test   period. A t  Olathe and  Grandview, approaches 

the approach lane t o  landing.  Low-altitude  control between phi l l lp  B i l l a r d  
it was assumed that the  respective C;CA units would vector  the  aircraft f rom 

and the Kansas City  Airports was exercised on an approval  request  basis  for 
each flight. 

System A. 

Four control  positions were established  as shown in Fig. 5. These 

Procedures. 
These t e s t s  were made t o  determine the  abi l i ty  of the  present 

system t o  absorb the  increased  traffic demand imposed by Sample 1. Olathe 

RAPCON controlled a l l   a l t i t u d e s  vithin these  areas  as  well  as 4,M)o fee t  
areas Nos. 1 and 2 are shown In Fig. 21. As in the  present system,  Olathe 

and  below in the Topeka mea .   Je t   a r r iva ls  were fed by the AR'PC Center t o  
Ruporfa, Butler,  or S t .  Joseph VOR's, or the Chanute, Forbes, or Kansas 
City low-frequency (LF) ranges,  usually at   cruising  alt i tudes.   Propeller-  
dpfven (prop) arrivals were fed t o  Topeka VOR, Butler VOR, Chanute LF 
range,  Forbes LF range, Maple H i l l  In tersect lon  a t  5,000 fee t  and abwe, 
and t o  Bonner Springs a t  6,000 fee t  and above Props from the east landing 
a t  Grandview or  Olathe w e r e  cleared  to Blue Springs a t  8,000 fee t  and 
abwe. Pram these  f ixes,   the  arrival  controller normally vectored  the 
aircraf t   to   the  approprlate   f inal  approach course. 

ARTe Center normally requi res   a i rc raf t   to  climb to   cruis ing  a l t i tude be- 
fo re  leaving  the Olathe RAPCOIV areas.  Departures were vectored  vithin  the 
Olathe areas to  cruising  altitude  before  being  released t o  the ARE Center. 
Coordination was effected between f a c i l i t i e s  when over-traffic proceeded 
through the Olathe areas. Five t e s t  M S  were  made, total ing 8 hours 
35 minutes. 

Although on-course coded departure  routes  are in existence,  the 

It became appuent   during  ini t la1  tes t  m s  that the  present 
procedure of having the Olathe  departure  controllers  vector dep&ures 
around the  area  until  they reached cruising  altitudes  created a serious 
coordination problem. Traff ic  patterns wexe complicated fur ther  by the 



9 

large number  of arrival  f ixes  bemg  fed by the AF(Tc Center. This Created 
m t w l  interference between the  departure and m i v a l  patterns  for d l  
three m o p  airports In  the Olathe area. 

The maay crossing  points  required  the  contmller  to  coordinate, 
or  at least  give h i s  special  attention t o  the  situation. 'phis coordination 
created a  progressive tlme loss which was reflected  throughout  the  systm, 
since any excessive  vectoring or  lengthy  attention which the  controller has 
t o  give an a i rc raf t  reduces  the time which  he has available for  monitoring 
the  over-all  traffic  picture or for  adJustlng  the  spacing between aircraft 
under his control 

approach and departure  paths eaused some d i f f icu l t ies  in that  departing 
a i rc raf t  were forced to   tunnel   out   a t  low alt i tudes  unti l   reacbing  area 
No. 1 o r  area No. 2.  Arrivals  also were forced t o  leave  these  areas  at low 
alt i tudes and tunnel  approxlmately 30 miles  to  the  airport. 

The proximity of Victor 10 and Victor 12 Airways to   the  Forbes 

Because of frequent  potential  conflictions between Forbes-Olathe 
t r a f f i c  and Amber 4 t ra f f ic ,  it was decided tha t  Amber 4 should  be 
eliminated and the  traffic  rerouted via Victw 161. 

between the Kansas City and Butler VoR's restricted  aircraft   arriving and 
departing Grandview and Olathe t o  a very great degree. That segment of 
the ai- vas deleted and t ra f f ic  was rerouted via Victor 16l. Even though 
it appeared desirable for Grandview  and Municipal t o  m a t e  in the same 
direction,  definite  overlaps in fU&t paths  pointed t o  the need f o r  wen- 
defined  alt i tude  restrictions in the  mea  north of Gr'an8VieW. 

System B. 

Traffic  flying that portion of Victor 13 and Victor 71 Airvays 

PPocedures - 
area ?io- 1 vas s u b d t ~ d e d   i n t o  a number of smaller  areas, as shown in 
F i g .  22, t o  accommodate a number of segregated arrival and departure  routes. 
These routes were s e t  up so that the   p i lo t s   coda  perform most of t he i r  own 
navigation, d t h  very l i t t l e   a s s i s t ance  by the r6br controller Follarlng 
is a U s t  of the  subdivided  apeas. 

To simplify  the  coopdinatlon and radar  vectoring workload, Olsthe 

k e a  A Used t o  provide  transition  routes  for  the Olathe- 
Grandviev arrivals coming from the  north and northeast. These f l igh ts  

were restr ic ted  to  5,000 fee t  and below until reaching  the climb areas. 
were r e s t r i c t ed   t o  6,000 f ee t  and  above until reaching  area C. Departures 

Area B: Controlled by the Olathe-0randviev  departure  controller, 
and used for  departures  climbing out to  Butler or Blue Springs, and over- 
t r a f f i c  on Victor 161 and Victor x)Sw. 

Grendvtev, 
Area C: A descent  area  for  traffic  landing at Olathe or 
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Area D- Southwest departure  route  for Olathe t r a f f i c  and some 
Grendview traff ic .   Traff ic  was res t r ic ted   to  14,000 fee t  and  below until 
reaching ape8 E. 

Choice of routes over &poria or Butler was available. This area w a s  
h a s  E and Gm Extension of the southwest departure  route. 

res t r ic ted t o  a l t i tudes of 27,000 feet  or  below. 

Area P: 'phis area was used by t r a f f i c   t o  and from Forbes. When 
Forbes was operating  northwest, arr ivals   ut i l ized this area and maintained 
au al t i tude of 15,000 fee t  and above unt i l   c lear  of area D. When operating 
southeast, area F was used fo r  dep&ures. !?hey were required  to  enter 
area D a t  15,000 fee t   o r  above. 

vepe Chanute, Butler, Blue Springs, Topeka, and St .  Joaeph.  Feeding alti- 
tudes were  28,000 f ee t  and above. Prop arr ivals  were fed  to   the Blue 
S p r i n g s ,  Butler, and w e k a  VOR's, as well as the Maple Hill and  Bonner 
Springs  Intersections  Altitudes for all but Blue Springs were 5,000 f ee t  

of the Olathe areas was determined by the highest   al t i tude the AK!l'C Center 
and above. Blue Springs was f ed   a t  7,000 f e e t  and  above. %e q p e r  limit 

fed above 27,OOO fee t .   Je t  dep&uze procedures were designed t o  follow 
specific  routes and al t i tude  res t r ic t ions  to   the  exi t   f ixee,  eving the 
controller more time t o  concentrate on separation and expediting  other  traf- 
f f c .  With the  a id  of operations  representatives frm Forbes, routes were 

reducing the time the a i r c ra f t  remained within  the  OUthe e a .  Throughout 
designed t o  make maximum use of a i r c ra f t  performance capabilitiee,  thereby 

most t e s t  runs these j e t   a i r c r a f t  were cleared  to  leave  the Olathe  area8 a t  
24,000 or 25,000 fee t .  However, high-altitude  test runs indicated that a 
blocked a l t i tude  system was necessary t o  prevent  conflictions from oc- 
cuming within  the AFlTC area between Je t  departures leaving  the Olathe 
areas f r a  different  fixes. Departing j e t s  then were given clearances a t  
24,000, 25,000,  26,000, or 27,ooO feet ,  depending on the   exi t   f ix .  That 
portfon of Victor 10 and Victor 12 between m e r  S p r i n g s  and m o r i a  was 
re located  to  extend from Bonner Sp~ings t o   t he  recommended Pprmona VOR 
(located at the Forbes southeast  outer marker s i t e )   t o  Fmporia VOR. 

Five VOR's were used as feeder  f ixes  for j e t  arrivals.  These 

Results. 
Within area moo. 1, System B had three  lees major crossing  points 

feeder  fixes, and designating  segregated  routes fo r  arrivals and departures, 
and t h e  l e s s  convergence pofnts  than System A. E?y limiting the muaber of 

an immediate reduction in coordmation vas noted. The controllers  outlined 
their  respective  areas on the  face of the  television  screen and  were able   to  
keep their  traffic  within  these  defined areas. 

All controllers agreed that   the  predetermined je t   routes  

mrkload. Realignment of Victor 10 and Victor 12 provided more loom f o r  
eliminated  excessive  vectoring and orb i ta l  climbs,  thereby  reducing  the 

departures  turning  out of Olathe 1pBs, Also, it eliminated  the climb 
restriction to  jets  departing  Forbes. No appreciable  increases i n  



11 

workload OP delay  tfmes were noted when the ldng direction was changed. 
Olathe RAPCON departure  delay  data, System A as compared t o  System B, are 
i l lus t ra ted   in  Fig. 23. 

System C. 

procedures wa6 necessary when System C was tested. 
As fap as Olathe was concerned, no char@<  from the System B 

w ROUTE TESTS 

General. 

Kansas City VOR. The ARTC area was s p l i t  geographically  into two sections, 
simulated radar coverage area  to  a radius of 80 nautical  mlles frcau the 

Kansas City VOR. Each section was divided  into two sectors. Each sector 
east  and west, with the boundary l ine  running north and south of the 

was staffed with  a team composed of a radIo/r& controller, an AAC laarmal 

for liaison between the  Sections and sectors. 
controller, a d  an assistant  controller.  !Wo coordinators were as9igned 

LFmitations of the TDC dynamic An: simulator  confined  the 

The radar a~r iva l   cont ro l le rs   ident i f ied  and tracked a l l  IFR 
overflights  in additLon t o  terminating  traffic.  Their  asaociated manual 
controllers  kept them informed as t o  al t i tude  avai labi l i ty  at  the approach 
control  fixes. They also  advised  as t o  w h a t  al t i tude  the  arrivals could  be 

postings on the flight progress  boards. 
descended without radar  separation. In  addition,  they  maintained  current 

AU flights  departing from either  International  or Municipal 
A i r p o r t s  were assigned a short-range  clearance limit and al t i tude by the 

were used f o r  both  International end Municipal. Radar handoffs on a l l  de- 
appropriate ARTC manual controller. Common preferential  departure  routes 

partures were made by the Kansas City approach cont ro l   fac i l i ty   to   the  
appropriate ARE radar  departure  controller. 

Departures  leaving  the  Olathe RAPCOB mea  to  enter  the ARE area 
were handled in  several   different ways, depending on the system being 

the Olathe RAPCON section of this report. 
tested.  Detailed  information on the  departure  procedures is contained i n  

System A.  

procedural  training for the ARE personnel, and 8160 provided a basis for 
comparative measurements of succeeding  systems. 

Tests of System A, which i s  shown i n  Fig .  24, provided radar and 

System A was based on existing airways, navigational  facil i t ies,  
and preferential  routes, modified as follows. 

1. Victor 13 md Victor 733, between the  Butler end Kansas C i ty  
VOR'S, were abrogated t o  give  the Grandview  and Olathe  Airports more 
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traffic-free  area  for  arrival and departure  traffic  and  to  provide a 
greater  degree  of  segregation  between  mllltary Jet and  civil  traffic. 

2. Victor 4s was  extended  from  the  Admire  Intersection  to  the  Pomona 
Intersection  and  deleted  from  the  Admire  Intersection  to  the  Tapeka  VOR  to 
give  the AR"pc Center a one-way airway  for  vestbound  departure  traffic. 

International  or Wicipal was changed  to  Victor 10 to  the Pomotle Inter- 
section,  thence  via  Victor 4s. The  inbound  preferential  route  from  the  west 
for  International  or  Municipal  was  via  Victor 4, Topeka  VOR,  Victor 4N. 

3. The  preferential  route  for  westbound  traffic  departing 

Results. 
With good radio  and  radar  coverage,  the ARTC Center  encountered no 

major  problems  and had little  difficulty  in  controlling  its  traffic.  The 
System A route  structure  appeared  adequate  to  serve  the  needs of Uunicipal 
and  Olathe wen klth an increased  araount  of  traffic  provided, homer, that 
traffic  at  International  did  not  increase. 

System B. 

navigational  facilities,  and  preferential  routes  were  changed as follows 
This  system is lllustrsted  in  Fig. 25. Existmg airways, 

1. Victor 1 3  was  realigned  to  lie  due  north  of  the  Kansas  City  VOR  in 
line  with a proposed  VOR  site  located  approximately 30 miles  due  vest  of  the 
zamolll VOR.  Victor 1 3  from  the  Kansas  City VOR to  the Laraoni VORJ  Victor 
l5E from  the  St  Joseph  VOR  to  the  Latbrop  Intersection,  and  Victor 15 and 
Victor 2 0 5  from the  St.  Joseph VOR to  the  Kansas  City  VORJ  were  deleted 
The  realignment  of  Victor 13, and  the  deletion  of  the  airways  as  outlined 
above,  provided a three-airway  system  to  serve  the  Kansas  City  terminal  area 
and  the  airports  in  the  north  section of the ARE Center  control  area 

2. Victor 206 from  Kirksville  to  Blue  Springs was not  used  because 
Victor 10 was  able to handle  the  departure  traffic. 

3 Victor 13 and  Victor 7 1  were  deleted  from Kansas City  to  Butler. 
Trafflc  normally  flying  this  route was rerouted  via  Victor 161. This gave 

partures,  and  provided  more  separation  between  military  and  civil  traffic 
the  Grandview  and  Olathe Airports more room for  vectoring  arrivals and de- 

4. Green 4 and  Amber 4 were  deleted  because all the  route  structure 
vas based on VOR  navigation 

5. Victor 10 and  Victor 12 were  realigned  from  the  Bonner  Sprlngs 

this  new  VOR was at  the  Forbes AFB ILS outer  marker. This realignment  gave 
Intersection  to a proposed Pomona VOR.  The  simulation  site  selected  for 

the  Forbes AFB more  traffic-free  area  for  arrivals  and  departures. 

6. Victor 77 vas realimed to  the 191" magnetic  radial af the 
St  Joseph  VOR  to  provide  greater seeetation between  the Topeka VOR 
teardrop  penetration  to  Forbes and en  route  traffic on Victor 77. 
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closely  as  possible to the interim  criteria for VOR route structure. The 
System B route  structure was tested  with  Traffic Sample 2 to Sinnilate the 
forecasted  increase of traffic  activity  at  Internetional. 

In revamping  the  route system, every  effort was made to confona as 

Jet aircraft arrlving at or departing fram airports  vithin the 

during  the  first  phase  of this sirmilation. These  procedures  are  outlined in 
Olathe RAPCON areas  were cleared in accordance with the  proaedures  deveLoped 

detail in the Olathe RAPCON section of this report. In the System B tests, 
the ARW sector  arrangement was changed by positioning all the  controllers 
concerned with arrivals  around  one SPAARAD and adding  another radar control- 

trollers  concerned with the departing  traffic  were  positioned around another 
ler to aid in the  control  of the traffic  arriving from the east. All con- 

BPAlwD. 
Results. 

The  sector configblratfon worked  satisfactorily  because  the  route 
structure  and  procedures for departing  traffic  required  little or no CO- 

this arrangement  facilitated feeding operations at all the approach control 
ordination  between the arrival  and  departure  controllers  Furthermore, 

fixes. 

sinualation study was the convergence of traffic at the Ilissouri City Inter- 

Victor 4 trafflc from the eust destined for either hnlcipal or International. 
section, which was the ultimte clearance  limit for all Victor 116 and 

The congestion of traffic at Mssouri City pointed out the imediate need  for 
an additional  feeder ffx on the east  side. 

The  first m J o r  ARE problem  encountered in this phase of the 

The  Trimble VCW appeared  satisfactory as a clearance lidt for 

were  south. If the  landing  direction  changed to north, the ARTC Center 
flights  destined for International if the landing  direction at International 

wauld  clear these flights to  the Lansing Intersection. 

The second magor problem  that  evolved from this  phose of 
sflmilstion was the  difficulty  experienced  by the AR!PC Center in attempting 
to crossfeed  traffic from the Missouri City Intersection to either the 
Trimble V(IA or  Lansing  Pntersectfon “his crossfeeding was accomplished 
for  flights  destined to land  at International 

in the terminal area, the arrival  controllers‘  workload  increased 
substantially  and  coordfnatlon  between  controllers was approximately doubled. 

In all tests when ARE was  performing the function  of  crossfeeding 

System c. 
This system fs illustrated in Fig. 26. The  preceding  phases  of 

east  to  serve  Municipal  and  International.  System  C was based on the  con- 
simulation  pointed  out  the  obvious  need for separate  arrival  routes from the 

cept that the process of segpegating  these  flights  could be accomplished 
best  outside  the terminal transition area,  that is, 100 miles  away from the 
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destination  airport .  Meshing of these same flights converglng a t  a COHrmOn 
point from different  routes would be done In  the  perimeter  control  Sectors 

burdened with  the complex problem of terminal  traffic.  After the segre- 
where the  controllers were concerned solely  with en route t r a f f i c  and not 

t r o l l e r s  would be  concerned only with ge t t i ng   t he i r   t r a f f i c   dam  to   t he  
gation and meshing control  functions were effected,  the radar a r r lva l  con- 

desired  alt i tude at  the approach control  feeder  fixes. Consequently, the 
controller workload per flight would  become  more evenly  distributed i n  the 
ABTC Center,  the end result being more efficient  operation. 

Results. 
This system d e s i a  relieved  the ARTC Center of the  necessity fo r  

these flights t o   t h e  primary  feeder  fixes for the  individual airports. 
shut t l ing  arr ivals  around i n  the Kansas City terminal area in order   to   get  

were able t o  operate  independently,  reducing  coordination and controller 
Because of t h i s  independent route  structure,  the radar arrival controllers 

workload mbs tan t i a l ly .   Y t t l e   o r  no delays were registered at the  feeder 
fixes a t  the   t ra f f ic   dens i t ies  encountered i n  Sample 2. 

The major disadvantages  disclosed by this s imla t ion  study were- 

to   the  north and a departure  desired  to  proceed  east  via  Victor 12, under 
1 When the  direction of takeoff a t  International and b n l c i p d  vas 

peak traffic  conditions it became necessary to   r e s t r i c t   t he   depa r tu re   t o  
an a l t i tude  of 4,000 f e e t  or below until clear  of the  holding  traffic a t  
the  Blue Springs V a .  

desiring t o  proceed  northeast  via  Victor 10 were r e s t r i c t e d   t o  4,000 f ee t  
2. When the  direction of takeoff vas t o   t h e  south, aepartures 

or below until clear of the arrival t r a f f i c  on Victor 116. 

The only appnrent  solution  to  the problem outllned i n  item 1, 
above, was t o  change the  preferential  departure  route from Victor  12 t o  
Victor 4 Such a change appeared undesirable  for  the follovlng reaeons. 

a. The reversal  of the   t raff ic   f low on Victor 4 and Victor 12 
would  be contrary  to  the  existing  traffic  f low on these 
two alrways in  the  adjacent  St .  Louis ARTC Center  control 
area and beyond 

b .  If such a t raff ic   reversal  were accomplished, the a r r i v a l  
f l i gh t s  would accrue  the  penalty  formerly  borne by the 
departures. 

item 2, above By reversing  the  t raff ic  flow and  making Victor 116 the 
preferential  departure  route for northeastbound t r a f f i c ,  a reduction of 
appraxbately 10 miles  of  tunneling  could be achieved. However, the  value 
gained by this reduction would be offset by the  crossing of this departure 

A great  deal of thought was given to   t he  problem outlined in 
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route  with an arrival  route  within 30 miles of the  terminal -ea. p h i s  
crossing  point w o u l d  impose an additional climb restr ic t ion On the 
departing  aircraft. 

report, 'PDC personnel d e  additional map studies,  searchlag  for a m y   t o  
reduce the  tunneling  distance  for  east Bnd northeastbound  departures on 
both  Victor  10 and Victor 4. Attention -6 centered on the proposed 
location of a VOR in the  vicinity of the tom of Trlmble, Mo. A VOR is 
necessaty  because of the  distance  betveen  the Topeka and Kirksville VQEt's. 
The suggested Trimble VOR s i t e  i s  depicted in Fig .  26. 'Fhis location Was 

airspace  at   the EIissoullCity  Intersection and serve as au excellent 
selected because it would provide  the  necessary  separation from the  holding 

approsch control  feeder  fix  for  either  International or Ihmicipal. 

Subsequent to   the  simulation t e s t s  and befom preparation Of this 

'Rirble Vaa, thence t o  the Blue S p r i n g s  VOR, vould pr0Sid.e the  following 
minor admtages: 

Realigning  Victor 161 from the proposed Jplpcson to  the 

1. The tunneling  distance  for  east and northeastbaud  departures 
i s  reduced. 

2. !be  descent  distance for t he  taet sn8 northear t   arr ival   t raff ic  
i s  increased . 

3 .  A north-south  route is provi&d for over-traffic thEt does not 
crore the major departure and amival  routee. 

C W O H  PB RoeT( TEBTB 

City approach control, and the Krne~s City AFFlc C a t e r  were combined in a 
single f ac i l i t y .  Two additional SPAUE4D's were rdded fo the Center t o  
rcconmodate this function. Equlpment and personnel were arranged as s h m  
i n  Figs. 8 and 9. This layout  permitted  direct verbal conmudcation 
between the  various  controllers, or through coordbators. "he common IFR 
room concept was tested with System B and C, using M i c  sample 2, in 
1 5  runs totaling about 20 hours of operation. 

Reeults. 
The  common IFR room permitted  total  discontinuance of 

interphones  for  coordination between controllers of the  three  ageaeies  in- 
volved. All coordination was handled directly f r o m  controller  to  control-  
l e r ,  or through the use of a coordinator.  Identified radar targets were 
hended off from sector t o  sector by  removing the  target marker from the 
SPAURAD poei t ia   re l inquishing  control  an8 auperiarposing the marker on the 

the  f l ight .  The net  result was a large  redaction in coordination  time 
appropriate radar target shown on the SPABFlAD position aarnrming control of 

a d  controller workload. Because of the ease with which apeaial  arrmge- 
mnte  could be coordinated,  the  utilization of the available airspace was 
increased  substantially. 

In  this phase, the IFE functions of the Olatho RAFCOH, h ~ s a s  
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Although time lluutations precluded a complete study of this 
factor,  the  simulation  tests  indicated that the rearrangement of control 

effective  spot i n  relation  to  the  other  controllers,  could  increase  the 
sectors   in  a common IF% room layout, t o  place each control ler   in   the most 

capabi l i t ies  of the comon IF’R room further For example, the grouping of 
a l l  departure  controllers might reduce the  mount of coordmation  required. 
Further study of th i s   fac tor  would be desirable. 

HIGH-ALTITUDE TESTS 

proposed  Olathe Jet  departure  procedures on the ARE Center. This t e a t  was 
conducted using  the  high-altitude  traffic sample, and the  je t   route  
structure, which is shown in   F ig .  2‘7. 

The objective of t h e  phase was t o  study  the  effect of the 

Results . 
35,000 feet,  the  entry of Olathe J e t   t r a f f i c   i n t o  the ARTC area at  al t i tudes 
of 24,000 or  25,000 f ee t  would be diff icul t   but  workable. Unquestionably, 
it would introduce  additional  controller workload to   t ake  Jet  departures a t  

appeared that the  over-all  gain  achieved by giving  the military segment  of 
24,000 and cUmb these flights to   their   requested  a l t i tudes.  However, it 

workload factor  
the flying public better service outweighs the  additional  controller 

Tests indicated  that  with a high top  condition,  that is, above 

The need was evidenced f o r  an extension of the  coded Jet  departure 
routes beyond the exit fixes  described i n  the  Olsthe  jet-procedures  section. 
Such an extension should be  planned with the  idea of keeping the  flights pro- 
ceeding as closely on course as possible, but nwa~ from heavily  traveled  jet  
airways. This would enable the high-altitude  controllers t o  base their   pre- 
planning on a longer  predetermined  route of flight which, i n  turn, would 
faci l i ta te   get t ing  f l ights   to   the  desired  a l t i tude  before   joining  the flow 
of t r a f f i c  on the  establlshed je t  airways. 

Another advantage  gained by the ARTC Center i n  this system is  the 

Je t   a i r c ra f t  would leave  or  enter  the  Olathe  area a t  an alt i tude  within the  
sharp reduction i n  coordination between the high- and low-altitude  sectors. 

jurisdiction of the  h&h-altitude  sectors.  Coordination with low-altitude 
sectors seldom would be necessary 

To implement these  high-altitude  procedures  effectively,  the ARE 
Center  representatives fe l t  that  their  present  high-altitude  sector  arrange- 
ment  would have t o  be changed. I n  the  existing  sector  configuration,  certain 
high-altitude  sectors  are  interspersed &mong associated  low-altitude  sectors 
t o  ease coordination between these  areas of control.  Generally, this inter-  
spersion is  done in areas where a considerable Bmoullt of mil i tary  t raff ic  i s  
being  generated Ey eliminatmg  coordination between high- and low-altitude 
sectors,  interspersion becomes unnecessary,  permitting  the  high-altitude 
sectors  to  be grouped together.  Consolidating all control  sectors concerned 
with hi&-alt i tude  traffic  reestablishes the continuity  in  control  desired 
for  high-speed t r a f f i c  
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cowcLusIoIBs 

It is concluded  that. 

1. The  existing  airway  structure  is incvtible with an increased 
traffic  volume  for  the  International Ai rpor t .  Systm C vould  serve  effi- 

Airport under  peak  traffic  conditions. 
ciently  either  Municipal  Airport  alone  or  together  with  International 

the  standard  holding  airspace,  would  require  the  relocation  of 6me Of the 
present  feeder  fixes 

2. An increase  in  Intern@tional Airport traffic,  or  in  the  size of 

one  approach  control  facility  responsible  for  both  Municipal  and 
International  Airports 

3 .  A safer  end more efficient  operation can be obtained  by  =king 

4 Until  the  present volume of  traffic  increase6  at  the  International 
Airport, approach  control  can  crossfeed  arrivals  to  both airports effi- 
ciently  When  the  traffic  volume  increases,  the  crossing  and  segregation 
of traffic  can  be  accomplished  best  by  the ARE Genter  outside  of  the 
terminal  transition  area 

increases  the  traffic  capabilities  of  Municipal Airport. 
5. The  addition  of an instrument  approach  system frm the  south 

Airways between Boner Springs  and moria, and  Green b between  Kansas 
City  and Wichita, restricts  Forbes AFB departures  and arrivds 
unnecessarily 

6 The  present  location  of  that  portion  of  Victor 10 and  Victor 12 

between  Butler  and  Kansas  City  restricts  Grandview  Airport  arrivals  and 
departures  end  puts  clvil  trafflc  too  close  to  military  jets. 

7. Over-traffic  on  that  portion  of  Victor 13 and  ViCtOT 71 Airways 

8 Several  problems  are  created  by  the  remaining  low-frequency 
airways.  Over-traffic  on  Amber 4 in  Olathe  area Bo. 1 creates a hazard 
with  the  military  terminal  traffic.  Because  Green 4, east  of  Kansas  City, 
lies  about  midway  between  Victor 4 and  Victor 12, yet  does  not  have  com- 
plete  separation  from  either of these  two  alrrrays,  needless  control 
problems  are  created 

9 The  procedures  developed  and  tested  for  the  control  of  jet  traffic 
i n  the  Olathe RAPCON area  are  beneficial  to  both  control  and  pilot  personnel 
alike. 

three  Kansas  City  facilities simulated. 
10. The c m o n  IFR room  concept  appears  to  be highly suitable  for  all 
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RBc-moNs 
It is recommended that- 

1. An instrument  approach  system  from the south  be  provided  for 
Municipal A i r p o r t .  

2. The responsibility for the control  of IFR traffic at lb.icipa1 and 
International A i r p o r t s  be combined in a  single  facility. 

3. Procedures of the type developed for the control of Qlathe RAPCON 
jet traffic be implemented. The northwest  portion  of  caution area 168 

for this system 
should  be  made  available  for  flight  traffic to provide  a  more  workable area 

4. The foU.ming airways be abolished In the Kansas  City  control  area 
Green 4, Amber 4, Victor 13, and  Victor 71 between  Butler  end Kansas City. 

5. The  route design, preferential airways, and feeder fixes as depicted 
in System C be used as a guide for future  planning 

6. Serious  consideration be given to the cormon ITR room  concept  while 
plans for a new ARTC operational  leyout  are being formulated. Further study 
of the optimum  arrangement of control  positions should be  profitable in 
reducing  the  coordinator workload. 
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FIG. 2 KANSAS CITY APPROACH CONTROL 
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