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ARMY AIRSPACE OONTROL PRUCIRAM OF EVALUATION REPORT

EXECUTIVE SIMMARY

I. Authority. Authorlty tor the proaram of evaluation was letter,
DAFD-OCD, DA, Oftice of the Assistant Chiet of Sta*t for Force Develop-
ment, (9 June 1972, subject: Proqram ot Evalua‘ion (FOE) Army Alrspace
Control,

2. Purpose. The purpose of the Army airspace control program ot
evaluation was to evaluate Army doctrine, procedures, and orqanization
tor control lina airspace and to identity mmteriel needed to Implement
the svstem,

3. Proqram Objectives. The overal| proaram objectives, as tound in
the approved p§' are listed below:

a. Objective |. To exsmine availsble airsnace control doctrine,
oraani zation, materiel, and procedures as a basis for developing a
proposed Army airspace control system for exverimentation.

b. Objective 2. To propose alrspace contro! doctrine, orqganization,
and procedures for experimentation and to Identify sunporting materiel.

c. Objective 3. To evaluate and refine the test doctrine, organi-
zation, and procedures fo. anrplication in battalion, briqade, division,
and, time permitting, corps.

d. Objective 4. To recommend an Army airspace control system for
validation by Army field evaluation.

4, Proaram Description. The proaram of evaluation was conducted as four
separate, but interrelated, activities which overlarned in time. The
activities were conducted durina the period 19 June 1972 through 2 February
1973.

a. A backaround and materie! review was conducted by researchinag
monuals, documents, and test repcrts. This review determined past
experimentation in the area, avaiiable equipment, and proposed equip-
ment which could be used to operate an airspace control system.

b. A two-sided, partial knowledge, computer assisted, time-
step war game was conducted. Experts from all of the combat arms
service schools and the Alr Force were used as players and evaluators.
The war gams defined the extent of airspace usage in a mid-intensity
environment and evaluated existing and proposed Army doctrine.




Para 4, Proqgram lescription (cont)

The war qame laid the qroundwork tor the more detalled testing which
took place during the command pnst exercise,

(1) The measurement used to determine the intensity of the airspace
control problem was the number of potential incidents of interterence
which occurred in the various desiqnated areas.

(2) The computer was used to construct simplified volumes of air-
space for all aircraft and firing unit projectiles; then It was used
to screen these volumes for all possible combinations of intersections.
Any such incident was recorded and, henceforth, labeled as a potential
incident of interference.

c. A command post exerclse (CPX) was used to experiment with, and
modify, the airspace control systems which were desiqned as a result of
the war game. The CPX examined the effectiveness nf recommended airspace
control systems by evaluating the timeliness of the combat support which
was provided to the maneuver commander and by evaluating the 2fficiency
of the systeams in preventing incidents of interference.

(1) The experiment vehicle wac a realtime, mid-intensity, division-
level, coomand post exercise which used various tactical situations.

(2) Each system was evaluated tor anoroximately 5 hours. Six
different tactical sltuations were used durina the CPX. The tactical
situations were delay, day defense, night counterattack, day attack,
exploitation, and airmobile operations. Light different airsoace
control systems were evaluated.

{3) An airspace control system was determined to be effective it
it minimized both delays in combat support and potential incidents of
interference.

d. A day-lonq conference of general officers was conducted. The
combat arms centers, United States Army Combat Developments Command, and
Headquarters, Modern Army Selected Systems, Test, Evaluation, and Review
(MASSTER) were represented. The conference provided a forum for the
discussion of the basic Issues involved in airspace control and alternative
solutions to the problems.

S. Findiggs.

a. The Army airspace control procedures outlined in TT-44-10-1,
Army Airspace Coordination Techninues, dated November 1971, effectively
prevented 83 percent of the potential incidents of interference
identifled in the war game. The problem areas were interferences




Para 5, findings (cont)

involving Air Force aircraft with field artiliery and mortars,
Air Force alrcraft with Army aircratt, Alr Force aircraft with air
defense artillery, and Army aircratt with air dnfense artillery,

b. The incidents involving air defensec artlllery occurred because
friendly alrcratt were mistikenly identified as hostile and were engaged
by friendly air defense fire units,

¢. During the CPX, alrcraft were provided a recommended minimum risk
route to reduce the probablilty of being involved !n a potential incident
ot interference. There were 397 recommended minimum risk routes provided
to Air Force aircratt. There were 128 potential incidents of interference
between Air force aircratt and field a-tillery and mortars. Of these
incidents, only || occurred when the aircraftt were travelling on
recommended minimum risk routes. There were 39 Air Force and Army
aviation potential incidents of interference during the eight runs of
the CPX.

d. There was no direct correlation between the number of aircraft
flights which travelled without the friendly air detense artillery units
being alerted and the number of potential Inclidents with air defense
units. The correlation did exist tor the air defense units which were
located inside brigade areas from which alerts were transmitted. The
CPX uncovered the phenomenon of the alr defense crossover for aircraft
tlights which passed near unlt boundarles.

e. The alrspace control sections in the brigade and division
headquarters were unable to effect all of the required coordination and
communication during six of the CPX runs. The problems were created by
inadequate numbers of personnel and an insufficient amount of equipment.

f. There ware communication problems encountered between the
Air Force and the Army concerning recommended minimum risk routes until
the Army adopted a plotting system similar to that used by the Air Force.
The Army's use of a tactical air navigation-type system simplified
the communications. Confusion dealing with terminology was reduced
by conducting integrated training of Air Force and Army radio
operators.

9. No potential incidents occurred above 10,000 feet.

h. During the CPX, the probability ot incidents involving Air Force
and Army alrcraft was minimized by routine coordination between Air Force
and Army personnet.




6. Conclusions,

a. There Is no requirement for the army to prescribe headinns and
altitudes or other restrictions on Alr force aircratt tlyinqg over the
battle area. In other words, the e is no requirement for the Army to
raequlatoe Alr Force air traftic.

b. An alrspace control system is required for coordination ot
use of airspace over 3 division. Thls system is noeded to reduce risks
and hazards to Alr Force and Army aircratt. Additional personnel and
equipment are required to implement the system.

c. To educe contusion in coordination ot airsnace activities, Army
and Air Force personnel require similar training in techniques and termi-
noloqy. A common Alr Force and Army plotting system is required.

d. Utillzation of a minimum risk route reduces the hazard for Air
Force aircratt transiting the division area.

e. Results of the CPX dealina with forward area air defense artillery
weapons employment Indicated a potential hazard to Army and Air Force
aircratt because of misidentification and enaanement by CHAPARRAL, Vulcan,
and Redeye weapons crews. The hazard is alleviated when the likelihood
of misidentitication and enqagement Is reduced. Possible methods of
achieving this are:

(1) Alerting air defense artillery units concerning flights ot
friendly alrcraft. This would require radio nets between Army units and
Alr Force alr trattic control facilities. Information from this net
would be used as Input to zn Army air defense alert net,

(2) Placing ore svringent controls and rules of engagement on
torward area air defanse artiitery weapons. This would decrease the
nazard to friendly clrcraft and would cause some dearadation in
effectiveness aqainst enamy aircratt. Currently, the normal weapons
contro! status is weapons ticht. Weapons hold is a more strinaent weapons
control status.

(3) A combination of the above; |.e., alert CHAPARRAL and Vulcan
crews to Alr Force aircraft and large Army alrcratt flichts, and, at the
same time, place the Redeye on a weapons hold weapons control status.

f. Alr Force alircraft tlying through areas of intense field
artillery and mortar firing encointered numerous potential incidents ot
interterence with projectiles. Toe number of potential incidents was
significantly reduced when the air.raft flew on a recommended minimum
risk route. Minimum risk routes wera planned through areas of little or




Para 6, Conclusion: (cont)

no fleld ertilliery and mortar activity. To permit proper determination

of recommended routes, the artillery fire support officer at briqade
headquarters requires information concerning all tield artillery activities
within and over the brigade area.

q. Friendly aircratt fiying nesr unit boundaries are subjected
to misidentitication and engagement by friendly air defense artiliery
units located in an adjacent brigade or division area. A method of
reducing these crossovers is to alert all air defense artillery firing
units that are within range of a friendly aircraft's fliqht path, even
it the firing units are located in an adjacent unit's area.

h. Routine coordination minimized the problem of interference
between Air Force and Army aircraft. Less coordination is required
when Army aircraft use nap-of-the-earth fiying techniques.

i. Air Force alrcratt tlying at altitudes above 10,000 feet 1
wore able to transit dlvision areas with only remote possibilities of
incldents of interference from friendly weapons systems., This occurred
because of infrequency of trajectories reaching that altitude from
tield artillery, mortar, and divisional air defense weanons,

J. Interferences between Army aircraft and field artillery and
mortars will be minimized by alrcratt flying nap-of-the-earth and not
overflying artillery positions. The only danger zones from artillery
for low flying alrcraft are at the initial point (gun position) and the
terminal point (target). Normal communications with ground commanders
will minimize hazards from the terminal section of the artillery tiight.

k. A communications link was needed between the brigade operations
center and Army aircraft operating in the brigade's airspace.

7. Recommendations.

a. Validate the Army system for alrspace control, as outlined in
(1) through (6) below, in future Army fleld exercises.

(1) Establish a radlo net to |ink an appropriate Air Force air
trattic control facility with an Army division. This net will consist
of one frequency with terminals at division and brigade headquarters as
woll as at the Air Force alr trattic control facllity. This net will
require Air Force |laison parties to assist in airspace control functions
at division level and at brigade level.




(2) Establish an Army air defense alert radio net from division and
briqade headquarters to CHAPARRAL and Vulcan fire units. The net will be
used to alert air dafense units of tlinhts of friendly aircratt, Net
control stations will be |ocated in the haadauarters of each ¢ ~mittad
division and driqade. The divisions and briqades will alert the air
defense units located Inside thelr respectiva tactical zones. Personne!
and radios to operate the system should bn furnishad by the THAPARRAL-
Vulcan battalion. Personne! would include |iaisnon parties to assist in
airspace control functions at division levai and at briqade level and to
operate the alert net control stations at these locations.

(3) Commanders usc a weapons hold weapons cont. ol status for the
Redeye as normal operating procedure.

(4) Establish a division airspace control radio net for the
coordination of airspace control activities. Stations for the nat
should be located in each briqade headquarters, the division headquarters,
and the flight coordination center. Tha station in the fliqht coordination
center will provide timely information concernina Army aviation flights.
This information will insure timely air defanse alerts at each bringade
and at the division headquarters. This net will always have activity iIn
3 division; consequently, the radios and personnet! to operate the net
should be added to the division TOE's,

(5) Establish an Army aviation air-to-qround radio net at each
briqade when the level of aviation activity justifies the net. This net
will be used for the coordination of Army aviation activitias within a
briqade. The net already exists in some units which have a hiah aircraft
density. In other units, when the level of aircraftt traftic within or
through a brigade area is sianificantly hinh, tha parsonne! and equip-
ment to operate an air-to-qround net should be provided to the briaade.
The personnel should include an Army aviation liaison oftticer provided
by the supportina aviation unit or oroanization to assist in airspace
control activities,

(6) Provide liaison parties from field artillery, Army aviation,
Alr Force, and air defense artillery to assist the G3 and S3 in the
performance of airspace control functions. Current doctrine does not
provide a |iaison officer from the air defense artillery,

b. Revise Army Airspace Coﬁfrol Doctrine, P 44-|1,

c. Revise that portion of The Army Air-Ground Nperations System,
FM 100-26, pertaining to airspace control.




GHAPTER |
SUMMARY

SECTION |. INTRODUCT ION

-1, thorl.t%. Authority for the program of evaluation was letter,
DAFD-0CD, DA, Office of the Assistant Chlet of Staff for Force Developnent,

19 June 1972, subject: Program of Evaluation (POE) Army Airspace Control
(annex A).

-2, %:_og The program of evaluation was conducted as four separate,
but Interrelated, activities which overlapped In time.

a. A background and materisl reviow was conducted by researching
manuals, documents, test reports, etc.

b. A two-sided, partial knowledge, computer assisted, time-stepped
war game was conducted. Experts from all of the combat arms service
schools and the Alr Force were used as players and evaluators.

c. A one-sided, computer assisted CPX experiment was conducted
in realtime.

d. A day-long conference of general officers was conducted. The
combat arms centers, USACDC, and Headquarters, MASSTER were represented.

e. The following terms which are used In this chapter are defined in
annex B:

(1) Potential Incident of Interference.
(2) Battalion area.

(3) Brigade rear.

(4) Alrspace control.

(5) Ccordination.

(5) Integration.

(7) Regulation.

(8) Army airspace control system.




(9) Etfectiveness.

(10) Efficiency.

(11) Alrspace control problem.
(12) Minlmum risk route.

{13} Weapons hold.

(14) Crossover.

I-3. Purpose. The purpose of the Army airspace control proqgram of
evaluation was to evaluate Army doctrine, procedures, and orqanlzation
tor controlling alrspace and to identify materie! needed t~ implement
the system.

a. The purpose of the background and materiel review was to deter-
mine, insofar as possible, what had been done in this area In the past
and what existing and projected equipment could be used in alrspace
control .

b. The purpose of the war game was to provide environmental data
for future analysis of the airspace control problem, to provide
a documented system, and to develop a scenario for airspace control
experiments.

c. The purpose of the command post exercise was to evaluate the
airspace control system developed during the war game and to recommend
changes to that system so that it could be utilized in subsequent
airspace control experimentation.

d. the purpose of the general officer conterence was to update
tha narticipants and to allow them to discuss the basic Issues involved,
with a view toward resolving these issues.

i-4, Program Objectives. Program objectives consist of the overall
program ob jectives and the program objectives for each phase of the
proaram.

a. The overall program objectives, as found In the approved POE,
are listed below:

(1) Objective I. To examine available airspace control doctrine,
organization, materiel, and procedures as a basis for developing a
proposed Army airspace control system for experimentation.




Para |-4, Program Objectives (cont)

(2) Objective 2. To propose alrspace control doctrine, organization,
and procedures for experimentation and to Ident! fy supporting materiel.

(3) Objective 3. To evatuste and refine the test doctrine,
orqanization, and procedures for application In battallion, brigade,
division, and, time perml tting, corps.

(4) Objective 4. To recommend an Army alrspace control svstem
for validation by Army fleld evaluation,

b. Background and meteriel review: Subbjectives for POE ab jectives
were defined for this phase of the program and are !isted below:

(1) Subobjective |. To determine what research, testing, and
experimentation had been conducted !n this area in the past.

(2) Subobjective 2. To determine what of the equipment which Is
currently available might be used to operate an airspace control system.

(3) Subobjective 3. To determine what of the ecuipment which Is
proposed for the future might be used to operate an alrspace control
sys tem

C. War game subob jectives were as follows:

(1) Subobjective |. To analyze existing and proposed Army doctrine,
organization, materiel, and procedures for airspace control.

(2) Subobjective 2. To define the extent of alrspace usage In @
mid-intensity environment.

(3) Subabjective 3. To determine it existing and proposed doctrine
and procedures satisfy the requirements of alrspace control.

(4) Subobjective 4. To Identity existing deficiencies or volds
and to develup proposed solutions.

(5) in addition to the above major subobjectives, extensive
documentation of the war game was conducted to provide detalied environ-
mental data for future testinc. These environmental data were Instrusental
In developing a definition of the Army alrspace control problem.

d. The objective of the CPX was to determine the effect!veness of
the recommended Army alrspace control system.




Para 1-4. Progrem (¢ Jectives (cont)

(1) Subobjective i. To examine the etficiency of combet support
which was provided to the meneuver commander.

(2) Subobjective 2. To examine the efficlency of the systems In
praventing incidents of Interference.

6. General offlicer conference oblectives were as follows:

(1) ObJective |. To update the combat arms canter team commenders
on the progress of the program.

(2) Objective 2. To allow the center team commanders to make known
thelr views on the basic issues invoilved in alrspace control.

(3) Objectlve 3. To determine which, it any, of the airspace Issues
oould be resolved.

1-5. Methodology. The methodology tor the program involved several
separate and disflnct steps. The initial steps were designed to examine

existing control procedures and materiel|. Subsequent steps were designed
to document and defline the Army airspace control problem, to develop and
improve control procedures, and, finaliy, to evaluate those control
procedures (fiq I-1).

a. Background and materiel review. The methodology used to
accomp | ish the objectives of the background and meterie! review involved
two concurrently executed activities.

(1) Ouring the backqround review, |lterature on airspace control
concepts, docirine, procedures, and organlzations was assembled and
reviewad. The spacific data requirements of the background review were
as follows:

(a) To catalog |iterature by source and subject matter.

(b) To Identity conflicting or simliar concepts, doctrines, and
procedures of the various airspace control activities.

{c) To identity required procedures to control those activities.

(d) To identity viable alternatives or additional concepts and
procedures.

(2) During the materiel review, 1lterature on the capabilities and
limitations of all current and developmental materiel for use in
alrspace control was assembled and reviewed. The specific data require-
ments of 1he materiel rev'ew were as follows:

|-4
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Figure I-1. Program of Evaluation Flow Chart
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Para 1-5, Methodology (cont)

(a) To catalog technical literature by status (current or
deve lopmental) and type of equipment.

(b) To identify equipment currently used in the control procedures
of TT 44-10-1, Army Alrspace Coordination Techniques, dated November 197I|.

(c) To identify current or developmental equipment for use in support-
ing alternative or additional concepts and procedures.

b. War game. The main vehicle for studying the Army airspace control
problem and for gathering environmental data was a two-sided, time-step,
partial knowledge, computer assisted war game. The war game players were
divided into two forces, red and blue. All players were experts in their
fields. They includad maneuver players from Fort Benning, Georgia, Fort
Belvoir, Virginia, and Fort Knox, Kentucky; field artillery players from
Fort Sill, Oklahoma, and Fort Huachuca, Arizona; air defense players from
Fort Sliss, Texas, and US Army, Europe; aviation players from Fort Knox,
Kentucky, and Fort Rucker, Alabama; and Air Force players from Bergstrom
Air Force Base, Texas, and Langley Air Force Base, Virginia.

(1) The war game tactical situation, task organization, force
dep loyment, aircraft sortie rate, ammunition supply rate, and similar data
were selected from the midway point of games 5 (defense) and 9 (offense)
of the TRICO study. At the time the data were selected, the forces were
fully engaged. The games depict a mid-intensity European war environment.
The basic forces were one friendly, H-series TOE armor division (blue)
with attached attack helicopter troop and air cavalry troop, opposed by
one enemy tank army (red) which was composed of three tank division
and one mechanized division.

‘2) The war game was played in |-minute increments for 4 |/2 hours.
Four different tactical situations were played. The friendly forces
played | hour of daylight defense, 1/2 hour of daylight offense, |/4 lour
of davliight offense under IFR (weather conditions), and |/2 hour of
night offense.

(3) Players were provided with intelligence data and then required
to allocate their resources in support of the maneuver commander's plan
of action. The actions and current status of all aircraft and fire units
were recorded on data forms, posted on overlays, placed in the computer
data base, and passed to the data reducer-analyzers. No l|lateral
coordination was permitted between players.

(4) Attrition of aircraft and personnel was played to add realism
which, in turn, generated specific player actions.

1-6



Para 1-5, Methodoliogy (cont)

(5) The measurement used to duterm!ne *nu (ntansity of the alrspace
control problem was the number of potential incldents of Intarference
which occurred In the various deslqgnated areas.

{6) The computer was used to construct sime!ified vo!umes of
alrspace for all alrcratt and firina urit projectilaes, then It was use*
to screen these volumes for all possible combinations of Intersect:ons.
Once the computer identitied a possibie Inteirsection, experts represe.!.
Army aviation, alr defense artillery, tielg artillery, and the Air ‘C ce
manually retined the data and determined whether «r not the intersec 1on
was cliose enough in time and space tu be corsidered a hazard to rannec
flight. Any such incident was recorded and labelec as a potential
incident of Interterence.

c. CPX experiment. A (CPX was used to experiment with, and mcil ¢v,
the alrspace control systems which were designed as & -esult of the war
game. A flow chart depicting the methodoloyy used Is shown in ficure (-,

(1) The experiment vehicle was a realtime, mid-intansity, division-
level, command post exerclise which used various tactical sltuations.

(2) The init'al Input to the validating experiments ot *tre (°PX
was the airspace control systems developed !n the war game.

(3) Each system was tested for approximately 5 hours. Six different
tactical situations were used. The tactical situations were delay
(pilot test), day defense, nignt counterattack, dJay attack, exploitation
and alrmobile operations.

(4) The CPX used two maneuver brigade headquarters and one mechynized
division TOC as player elemerts., The third maneuver brlqade headquurters,
maneuver battalions, the corps TOC, and other essential division combat
support elements were represented by controller perscnnel.

(5) An airspace control system was determined to be effecitve it
it minimized both delays in combat support and potentia! incldents of
interference.

(6) An analysis ot the effectiveness ot the airspace control system
was made during and after the play of each tactical situation.

(a) |f the analysis indicated the airspace control system being
tested was not effective, the system was modi fled. |f the moditications
were minor, testing was continued. I|f major modifications were made,
retesting under the same tactical s'tuation was conducted.

-7
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Para |-5, Methodology (cont)

(b) If the analysis indicated the alrspace control system being
tested was effective, testing continued until the system had been tested
under the complete scensrlo.

(c) An analysis of the combat support provided to the maneuver
commander was accomp!ished by using the derlvative process. The
derivative process Is the division of the experiment objective to
progressively lower levels of analysis unti| field data form questions
are provided which can be answered in one location by one collector-
evaluator on a single data collection form,

d. General offlcer conference. A day-long conference of genera!
officers who represented the combat arms centers, USACDC, and MASSTER
was conducted on 2 February 1973. Participants were briefed on the
ma jor issues involved In alrspace control. Each Issue was fully discussed
by the participants in an attempt to arrive at a common understanding of
the Issues and to reach a solutlon to these Issues, where possible. A
copy of the memorandum for record summarizing the conference is In
annex C.

Section 1. SIMMARY OF PROGRAM RESULTS

I-6. General. The results of the war game are addressed in chapter 3
and the results of the CPX experiment are addressed in chapter 5.

1=7. War Game.

8. Findings. Out ot 407 potential incidents of intertference
Identifled in the war game, the 10 most frequent types are listed in
tigure -3, Starting with the most frequent type of potential incident
ot Interference, each potential Incldent was analyzed as if it had been
sub jected to the control procedures as outi'ned in TT 44-10-1, The
Army airspace control procedures outlined in TT 44-10-1 effectively
prevented 337 of the 407 potential incidents ot Interterence identiflied
in the war game.

(1) Air defense artillery results.

(a) There was a total of 89 ADA and AF, and ADA and AVN potential
inclidents of interference durlng the war game. Control procedures
outiined In TT 44-10-1 effectively resolved 77 of these incldents. All
12 unresolved incldents involved friendly alrcratt which were mistakenly
Identitled as hostile and were, therefore, engaged by friendly air
defense flre unlts.
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Type potentiall .. Number of | Percentage | Critical
Incldent Incidents | of Incidents|altitude (ft)
FAM=AF Battallions 160 39.3 0-3,000
FAM=-AVYN Battallons 69 17.0 0- 500
ADA-AF Battallons 47 1.5 0-53,000
' FAM-AVN Bde reer 25 6.1 0- 500
’ FAM-AF Bde rear 22 5.4 0-2,000
ADA-AVN Battal lons 17 4,2 0- 500
ADA-AF B8de rear 12 2.9 0-3,000
AVN-AYN Battal ions 10 2.4 0- 500
ADA-AVN Bde rear 9 2.2 0- 500
AVN-AF Battallons 6 1.5 0- 500
TOTAL 377 92.6

Figure 1-3. Ten Most Frequent Types of Potential
incidents of Interference

(b) There were 196 Army aviation and 75 Air Force flights in the
division area during the war game. There were 128 single aircratt Army
fiishts. The remainlig 68 were multialrcratt tiights. Of the 128 single
aircratt Army flights, |19 were rotary-wing flights and nine were fixed-
wing flights.

(2) Field artiilery and mortar results,

(a) There were 99 FAM-AVN and 185 FAM-AF potential Incidents of
intericrence during the war game,

(b) No potential Incidents of interference occurred above
10,000 feet.

(c) Control procedures outiined In TT 44-10-1 eftectively resolved
all 99 FAM-AVN potential inclidents of interference.

(d) Control procedures outiined In TT 44-10-| eftectively resolved
134 of the 185 FAM-AF potential incldents of interterence.

(6) The 5! unresolved FAM-AF potential Incidents of interterence
all involved the passage of transient Air Force alrcraft through the
division area.

i A




Para -7, War Game (cont)
(3) Alrcraft results.

(a) Of the 34 potential incldents of Interference involving two
sircratt, 25 occurred under day visual meteorological condltions; six
occurred under day instrument meteorological conditions; and three occurred
under night visual meteorological conditions,

(b) Current Air Force control procedures eftectively resolved all
saven AF-AF potentlal Incidents of interference,

(c) Control procedures outlined In TT 44-10-| effectively resoived
all 18 AVN-AVN potential incldents ot interterence.

(d) There were nine Army AVN and AF potent sl incidents of
interference during the war game. All occurred below 500 feet. Control
procedures outlined in TT 44-10-1 etfectively resolved two of these
incidents. The seven unresolved incldents involved the passage of
transient Alr Force aircratt through the division area.

b. Conciusions.
(1) Air defense artiltlery.

(a) 1In order to prevent friendly alrcratt from mistakeniy being
identiflied as hostile and being engaged by friendly air defense artlilery
fire units, division and brigade must have timely information on ail
Air Force aircraftt transiting the division area. All ADA fire units must
be alerteo and/or Intformed of the passage of friendly alrcratt through
thelr areas.

(b) Alerting or informing ADA fire units of the passage of all
friendly alrcraft is impracticable because of the high density of Alr
Force and Army alrcraft flights in the division ares.

(c) A rule of engagement stating that ADA fire units will not
engage rotary-wing single alrcraftt fliights except in s»if-defense will
eliminate the need to alert or inform ADA fire units ot these flights.

(2) Fleld artillery and mortar. In order to minimize the hazard
to Air Force alrcraft, division and brigade must have timely information
on all Alr Force aircratt transiting the divisior »rea.

(3) Alrcratt. |In order to minimize the probability of a collision
between Army aircraft and Air Force transient alrcraft, division and
brigade must have timely Information on all Alr Force alrcraft transitimm
the division area.

-




Para |1-7, War Game (cont)

c. Recommendations. Based on the conclusions ot the war game,
two systems were recommended for evaluation durinq the (P4 experiment.
These systems, known s System A ani System B, were alternate recommended
solutlons to the same problem. Action has been compietec on il war
game recommendations.

(1) System A,

(a) Estabiished a two-way long-range, secure radio mt from the
Air Force CRP fo each Army dlv.sion served by the CRP. This net was
called the Air Force routing net, |t included equipment and personnel to
permit all maneuver brigades to operate In their respective divisions and
in the CRP radio net. The brigades used this net to Inform the CRP ot
minimum risk flight paths in the brigade area. The DACE monitored
transmissions between the brigades and the CRP and notified the CRP ot
the minimum risk f1ight paths over the division rear area. These minimum
risk fiight paths were turnished when the CRP indicated that an Air Force
tliight would be transiting the division area.

(b) Created a five-man augmentation at brigade headquarters to
function as a BACE. This augmentation was orqganized as shown in

Nusber ot Positio

personnel " Grade
| Aviation officer Captain
| Air defense officer Captain
[ Operatlions NCO £6
2 RATELO t4

Figure 1-4. Brigade Airspace Control Eiement Orgar!zation

(c) Established a two-way radio net from the BACE to the DACE.
This net was called the division alrspace control net, |t was used
tor coordinating alrspace activities within the division.

(d) Estabiished one-way, long-range, secure radlo, division and
brigade air defense alert nets. These nets were usei by brigade head-
quarters to alert ADA fire units of friendly alrcraft flights which were
crossing the brigade area. Division headquarters used its net to alert
alr defense fire units in the division rear of friendly aircratt fiights
which crossed that area.
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Para |-7, War Game (cont)

(e) Revised the use of the fire support warning net. This net was
used by the general support artillary to notity the BACE and/or DACE
of general support fire missions.

(t) Estedblished a rule of engagement that alr defense weapons would
not engage single alrcratt, rotery-wing fiights.

(g) Revised TT 44-|0-1 to Iincorporate alrspace control procedures
which el Iminate the control problems disclosed during the war game.

(N) Major changes to current alrspace control procedures recommer.ded
by System A are shown on figure |-5.

(2) System B.

(a) Established a two-way, long-range, secure radio net fram the
Air Force CRP to each Army divislon served by the CRP., This net was
called the Alr Force routing net. It included equipment to permit all
maneuver brligades to operate in thelr respective Alr Force routing nets.
The brigades only monitored this net. When the CRP notitled the division
thet an Air Force tlight was going to transit the division area, the
brigades transmitted a minimum risk flight path for the brigade areas
to the DACE. The DACE consol Idated the brigade and division minimum
risk fiight paths and trensmitted to the CRP one minimum risk f|ight
path for the fiight to transit the division area.

{b) Conducted brigade alrspace control functions with personnel
already assigned to the brigade headquarters. System B did not create
an augmented BACE.

(c) Established a two-way radio net from the brigade headquarters to
the DACE. This net was calied the division alrspace control net. |t was
used for coordinating airspace activitlies within the division.

(d) Established one-way, lonq-range, sscure radlo, division and
brigade alr defense alert nets. These nets were used by brigade head-
quarters to alert air defense fire unlts of friendiy alrcraft flights
which crossed the brigade area. The DACE used Iits net fo alert air
defense flre units in the division rear area of frilendly aircratt
filghts which crossed that area.

(e) Eliminated the fire support warning net.

() Established a rule of engagement that air defense fire units
wou ld not engage single alrcratt, rotary-wing fiights.

1-13
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Pars -7, War Game (cont)

(9) Revised TT 44-10-1 to Incorporate airspace control procedures
which eliminated the control problems disclosed during the war game.
Moditled the training text to eliminate the formation of the BACE.

(h) Msjor changes to current alrspace control procedures recommended
by System B are shown in fiqure -6,

1-8. OPX Experiment.

a. Findings. The first |3 tindings are appropriate for all eight
runs of the CPX. Other findings are grouped by the run wuring which they
were produced.

(1) Successtul transmission of air defense alerts concerning
Alr Force flights ranged from a low of 43 percent to a high of 94 percent.
Alerts for Army flight ranged from a low of zero to a high of 68 percent.
Figure F-14, CPX Air Detense Alerts Transmitted on Friendly Aircraft,
glves detalls concerning each run.

(2) One AF-AVN potentisl incldent of interference in run 4 involved
an Army fixed-wing alrcraft (OV-1) and occurred at 6,000 feet. All
other AF-AVN Incidents involved Army rotary-wing alrcraft and occurred
at altitudes ot 500 teet and below. Figure 5-! gives specific numbers of
AF-AV!l incidents.

(3) Brigades did not laterally coordinate close air support boxes.
Some of the close alr support missions extended over an adjacent brigade
or division's lateral boundary.

(4) Air defense crussovers occurred during all runs of the CPX.
Flgure F-12, CPX Potential Incldents of Interference, includes specific
numbers of crossovers for each run. The phenomenon of the air defense
crossover for f1lghts which passed near unit boundaries was uncovered
during the CPX. The crossover caused aircraft which had alerted ADA
units in one brigade to become involved in potential incidents with
ADA units from an adjacent briqade. Play of the CPX only alerted ADA
units located within the brigade area in which aircraft were traveling.

(5) No potential incidents of any type occurred above 10,000 feet.

(6) Enemy air force and ADA activities were not considered in
assignment of an MRR,

(7) Players were adequately trained for valid evaiuvation of the
alrspace control procedures used during each run.
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Para 1-8, CPX Experiment (cont)

(8) During the CPX, there wore |28 FAM-AF potentlal Incidants of
interference. Of these incldents, only || occurred when the aircraft
were traveling on recommended minimum risk routes.

(9) There were 397 recommended minimum risk routes provided to
Alr Force alrcratt.

(10) The airspace control sections In the brigade and division head-
quarters were unable to effect all of the required coordination and
communication during six of the CPX runs. The problems were created by
inadequate numbers of personnel and an insufficient amount of equipment,

(11) Communications between the Alr Force and the Army concerning ‘
recommended minimum risk routes encountered problems until the Army adopted
a plotting system similar to the Air Force system. The Army's use o a
TACAN-type system simpiified the communications. Confusion dealing with
terminology was reduced by conducting Inteqrated training of Air Force
and Army radlo operators.

(12) There were 39 AF-AVN pntential incidents of interference
during the eight runs of the CPX,

(13) There were |3 FAM-AVN potential Incidents of Interference.

b. Conclusions. The data listed below represent the conclusions of
the entire program to date and Include the results of the general officer
conference.

(1) There Is no requirement for the Army to prescribe headings and
altitudes or other restrictions on Air Force aircratt flying over the
battie area. In other words, there is no requlrement for the Army to
requlate Alr Force air tratfic.

(2) An alrspace ocontrol system Is required for coordination of
use of alrcpace over a division. This system is needed to reduce risks
and hazards to Alr Force and Army alircratt. Additional personnel and
oquipment are required tc Implement the system.

(3) To reduce confusion in coordination of alrspace activities, Army
and Air Force personnel require similar training in techniques and termi-
nology. A common Alr Force and Army plotting system is required,

(4) Utilization of a minimum risk route reduces the hazard for Air
Force alrcratt transi+ing the division area.




Para |1-8, CPX Experiment (cont)

(5) Results of the CPX dealing with forward area alr defense artlilery
weapons employment indicated a potentiai tazard to Army and Air Force
alrcratt because of misidentitication and enqagement by Chaparral, Vuican,
and Redeye weapons crews. The hazard is alleviated when the |ikelihood
of misidentification and engagement is raduced. Possible methods of
achlieving this are:

(a) Alerting alr detense artiliery units concerning tiighis of
triendly aircratt. Thls would reauire radio nets between Army units and
Air Force alr trattic control facllities. Information from this net
would be used as Input to an Army air defanse alert net.

(b) Placing more stringen* controls and rules of engagement on
forward area dir defense artlile-y weapons., ‘i~ would decrease the
hazard to friendly aircraftt and would cause some deqradation in
effoectiveness agalns* enemy alrcratt. Currently, the normal weapons
control status is weapons tight. Weapons hold i a more stringent weapons
control status.

{c) A combination of the above; i.e., alert Chaparral and Vulcan -
crews to Air Force alrcraft and large Army alrcratt €l ights, and, at the
same time, place the Redeye on a weapons hold weapons control status.

(6) Air Force alrcraft flying through areas of intense tield
artillery and mortar firing encountered numerous potential incidents of
Interterence with projectiles. The number of potential incidents was
significantly reduced when the aircratt fiew on a recommended minimum
risk route. Minimum risk routes were planned through areas of little or
no field artillery and mortar actlvity. To permit proper determination
of recommended routes, the artlllery fire support offticer at bri¢ade
headquarters requires information concerning ail field artillery activities
within and over the brigade area.

(7) Friendly aircraft flying near unit boundaries are sub jected
to misidentification and engaqement by friendly air defense artillery
units located in an adJacent brigade or civision area. A method of
reducing these crossovers is to alert all air defense artillery firing
unlts that are within range of a friendly alrcratt's fiight path, even
it the firing units are located in an adjacent unit's area.

(8) Routine coordination minimized the problem of interference

between Alr Force and Army alrcratt. Less coordination Is required
when Army alrcraft use nap-of-the-earth flying techniques.
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Para 1-8, CPX Experiment (cont)

(9) Air Force alrcraft flying at altitudes above 10,000 feet
were able to transit division areas with only remote possibilities of
incidents of interference from friendly weapons systems. This occurred
because of infrequency of trajectories reaching that altitude from
tield artillery, mortar, and divisional air defense weapons.

(10) Interferences between Army aircraft and field artillery and
mortars will be minimized by aircraft flying nap-of-the-earth and not
overflying artillery positions. The only danger zones from artillery
for low flying alrcraft are at the initial point (gun position) and the
terminal point (target). Normal communications with ground commanders
will minimize hazards from the terminal section of the artillery flight.

(11) A communications |ink was needed between the brigade operations
center and Army alrcraft operating in the brigade's airspace.

c. Recommendation. It is recommended that the Army system for
airspace control, as outiined below, be validated in future Army fielc
exerclises. This represents the recommendation of the entire program to
date and includes the results of the general officer conference.

(1) Establish a radio net to |!'nk an appropriate Air Force air
traffic control facility with an Arny division. This net will consist
of one frequency with terminal< at divicion and brigade headquarters as
well as at the Air Force air tratfic control facility. This net will
require Air Force liaison parties to assist in airspace control functions
at division level and at bricade ievel.

{2) Estab!ish an Army air defense alert radio net from division ani
krigade headquarters to Chaparral and Vulcan fire units. The net will be
used to alert alr defense units of flights of friendly aircraft. Net
ccnf?ol stations will be !~rated in the headquarters of each committed
division and brigade. The divisiuns and brigades will alert the air
defense unlts located inside their respective tactical zones. Personnel
and radios to operate the system shou!d be furnished by the Chaparral-
Vulcan battalion. Personnel woui< include liaison parties to assist in
alrspace contro! functions at division level and at brigade level and to
operate the alert net contrcl stations at these locations.

(3) Commanders use a weapons holid weapons control status for the
Redeye as normal operating procedure.

(4) Establish a division airspace control radio net for the

coordination of alrspace control activities. Stations for the net
should be located in each brligade headquarters, the division headquarters,
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Para 1-8, CPX Experiment (cont)

and the fliaht coordination center. The station in the flliaght coordination
center will provide timely information concerning Army aviation fliahts.
This information will Insure timely air defense alerts at each brigade

and at the division headquarters. This net w! || always have activity In

a division; consequently, the radios and personnel to onerate the net
should be added to the division TOE's.

(5) Establish an Army aviation air-to-qround radio net at each
brigade when the level of aviation activity justifies the net. This net
will be used for the coordination of Army aviation activities within a
brigade. The net already exists in some units which have a high aircraft
density. In other units, when the level of aircraft traffic within or
through a brigade area is sianificantly hiah, the personnel! and equip-
ment to operate an air-to-around net should be provided to the brigade.
The personnel should Include an Army aviation liaison officer provided
by the supporting aviation unit or oraanization to assist in airspace
control activities.

(6) Provide liaison parties from field artillery, Army aviation,
Air Force, and air defense artillery to assist the G3 and S3 in the
performance of airspace control functions. Current doctrine does not
provide a liaison officer from the air defense artillery. '

(7) Revise Army Airspace Control Doctrine, FM 44-|0, as shown in
annex G.

(8) PRevise that portion of Tne Army Air-Ground Operations System,
it 177-26, as pertains to airsnace control, as shown in annex H.



CHAPTER 2
DETAILED CONCEPT ANC CONDUCT OF THE BACKGROUND AND MATERIEL

REVIEW AND THE WAR GAME

Sectlon |. GENERAL

2-1. General.

a. The alrspace control war game was designed to define the
alrspace control problem and to recommend an Army airspace control system
tor experimentation.

b. The design e!iminated the need to have aircratt fly and weapors
tfire. This need was eliminated by using a computer-assist technique which
provideo information on the voiume of airspace the varlous users were
occupying at 8 given minute during the war game.

c. Research was conducted to determine the major items of equipment
which are required to support the alrsoace control system emerging from
the airspace control program of evaluation,

d. Research was also conducted to establlish a detalled reference
Iibrary of pubiications which related to current and proposed systems of
airspace control.

e. The following terms which are used in this chapter are defined
in annex B.

(1) Mission palr combination.

(2) Simpllified volume of airspace.

(3) Simultaneous mlissions.

(4) Estimated probadbiiity of interference.
{5) Alrspace control system.

(6) Interterence.

(7) Adequate.

(8) Non-troop-support arti|lery.

2-1




Section 11. BACKGROUND AND MATERIEL REVIEW DESIGN

2-2, General. The background and materiel review was designed to
determTne what had been done In the past toward establishing an airspace
control system for the combat zone, and what equipment, currently avallable
and projected, could be used to operate an alrspace control system.

One hundred seventeen documents, manuals, articles, and reports were
reviewed.

2-3. Materlel| Review. Information and data were assembled on the
capablilltles of exIsting and proposed alrspace control supporting
equinment to insure that appropriate procedures for its employment were
included in the program of evaluation. The methodoloqy for the materiel
review Is shown in figure 2-1.

2-4. Background Review. Literature from the Joint Chiefs of Staff,

Army, and other services documents was assembled in order that current

and proposad doctrine, organlzation, and procedures for airspace control,
could be reviewed, cataloged, and analyzed. The backqround review resul ted
in a cataloging of reterence materia! and the identification of required
and viable alrspace control concepts. The methodoloqy for the backqround
review is shown in fiqure 2-2.

Section I11. WAR GAME DESIGN

2-5. General. The war game was desiqned to study the airspace control
problem and matariel in a mid-intensity environment. No airspace control
system was imposed on the cywmander. The open ended scenarios were based
on the TRICO study.

a. The war game was to be conducted for a period of 2 I/ weeks
and was to produce 4 hours of environmental data. An armored division
was to be examined in 3 defensive situation during the first week and
in an offensive situation durlng the second week. Actlivities were
al ternated between two stages. The first stage was the actual conduct
of the war gane to assist in problem definition and scenario development.
The second stage was a periodic examination of TT 44-10-1, Army Airspace
Control Techniques, to refine alrspace control procedures. These two
stagus were sequential and iterative to the extent that the results wore
vsed for reflnement of procedures. However, the refined procedures were
not used in subsequent war gaming. In fact, formal procedures were not
imposed on the players at any time during the war game.

b. A basic alm of the war game was to reveal incidents of airsnace
interterence during a mid-intensity conflict. These Incidents were
subsequently checked against the procedures of TT 44-10-1 to resolve
each case of interference. Corrections, addltions, and improvements were
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Para 2-5, General (cont)

made to the procedures In TT 44-10-1 to resoive those Incidents for
which the system did not have ade.uate provisions.

c. The ground battie which gave rise to the airspace usage was
played as realistically as possible; however, firepower scores and rates
of movemeni were not calculated to determine the outcome of the relatively
short (2 to 3 hour) qround battles. The general movement trends were
predetermined by the outcome of the TRICO games which occurred over a
longer perlod of time (15 to 30 hours). The progress of the opposing
torces in the alrspace wor game was requlated by the controllers in
order to stay within the framework of the TRICO results. The controlliers,
in turn, were gquided by precomputed I5-minute progress lines which were
based on Interpolation of the TRICO results.

d. The war game was desinned to be conducted with personnel who
were organlzed as controllers, players, data recorders, and data reducers.
They were to be under the supervision of the chief controller. Players
were orqganized into two teams, a blue team and a red team. The physical
layout of the war game is shown in figqure 2-3, Players for both sides
inciuded experts from each of the supoorting arms that used the airspace
and from the Alr Force. The players represented several echelons of
commend and functioned under the general supervision of players represent-
ing maneuver commanders.

e. The initial battiefleld situations were taken from games 5 and 9
(base!ine war games of an armored division's capabilities) of the
SECRET document, subject: Evaluation of TRICAP Concept and Organizations (U)
(Shert Title: TRICO (U)), which was publlshed by the Combat System Group,
US Army Combat Developments Command. The battle segment which was used
as the basis for the scenario occurred well after the initiation of the
oonflict. Inltlal maneuver unit positions were in accordance with those
shown in the TRICO critical Incident photographs.

f. According to design, when play began the battle was fully underway.
Operational documents were prepared, and the computer was |oaded with
pregame information. The participants entered the ongoing situation
much as a new duty shift beqlins duty at an operations center. Players
were briefed on the existing and planned tactical situation, intelligence
summary, preplanned fire support, rules of engagement for air defense
weapons, and the status of combat forces and weapons systems. Emphasis
was placed on the status of airspace users (artillery firing, close air
support sortles, airmobile operations, etc.).

g. The war game was played In |-minute i-crements., The clock that
was used remained on the current war game minute while the actions described
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Para 2-5, General (cont)
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Para 2-5, General (cont)

below were conducted. In the war game players were not subjected to any
tormal system of alrspace control; however, they coordinated requests

for support with the senlor maneuver players. The controllers presented
each player with Intelllgence which stimulated maneuver actlion and requests
tor support which, In turn, resuited in use ot the alrspace. Data fiow
during the war geme |s shown In fiqure 2-4,

h. Early In the play of each minute, controllers selected that
Information from the maps of one side which represented the results of
3 reasonable intelligence collaction effort by the opposing side. This
intel | Ilgence was then recorded by the controller and given to players of
the opposing side who took action in response to the Intelliqgence input.

i. Plavers posted the intelliqence input on thelr maps, evaluated
the input, and initiated actlnn- to enqage wo. thy tarqet.. These actions
took the form of a maneuver initiated by the commander or calls for
support by Indlrect fire, air detenso, or alr support. At a precomputed
tuture minute of play, these actions by the players resulted in use of
alrspace (e.q., an artillery mission request began using airspace at
T+3 minutes). Each player reacted unilaterally to intelligence provided
by the controllers and coordinated his airspace usaqe actions as he felt
the unlt commander or unit SOP miqght require,

j. Each player then initiated the necessary actions to allocate his
resources .n support of the maneuver commander's plans. Changes to the
current status of fire units and alrcraft were recorded. Fiight paths
and weapon trajectories which depicted action that occurred for the current
minute of play were posted on overlays. Players also recorded the actions
taken on preprinted data forms.

k. Overlays were then taken to the attritlon table where aircraft
and force attrition was determined through the use of probabilities
which were based on analysls of the overlays and a random number table.
Player experts furnished the probabllities. Results of the attrition
were recorded on preprinted attrition torms and given to the control
personnel who then included thls information with their next intelligence
selectlon.

I. When all of the above actlions ilsted in g through k had occurred,
the war game clock was advanced to the next minute and the sequence of
events was repeated.

2-6. Problem |dentification. The Army airspace problem was defined
with respect to doctrine, materiel, and the environment. Of primary
importance was the fact that data from the workshop specified the level
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of alrspace usaspe necessary to support the maneuver commander as well as
the degree of Interference to be expected when operating without 8

torma! alrspace control system. Data from the backqround and materiel
reviews were also considered in order to determine the degree to which

the problem Is Influenced by competing or contlicting concepts, doctrines,
procedures, and organizations, or by Inappropriate, Incompatible, or
unavailable equipment. The workshop consisted of three concurrent
activities: Background review, materiel review, ang envirommental wor«-
shop. The methodoloqy used for tho war game Is shown In figure 2-Y,

2-7. War Game Ref inement Process.

a. The preprinted data forms were used as input to the computer.
The computer was used to construct simpliflad volumes ot airspace for
all tire units and alrcraftt and then to screen al! possible intersections
of alrspace.

b. The overlays were assembled, and one master overlay which contained
all alrspace usage elements was produced to be used in analysis.

c. Analysis was performed by experts who represented Army aviation,
alr defense artillery, fleld artillery and mortars, and the Air Force.
They used the computer printout, player data forms, and the master overlay
as input. In general terms incidents of interference were displayed on
the two-dimensional map overlays as intersections ot |-minute vectors
which represented the traces of activities by the supporting arms or
sarvices. The computer program was then used to determine in which of
the Inclidents there was possible interterence in the third dimension.

Once the computer identitied intersections of alrspace, data on each
intersection were manually refined, and a determination was made as to
whether or not the intersection was close enough in time and space to be
considered a hazard to manned flight. Any Incident determined to be a
hazard to manned flight was thereafter labeled as a potential incident of
interference. Data on the incident were recorded on a preprinted potential
incident of interference summary sheet, and the location of the incident
was circled and numbered on the master overiay. The master overlay was
then photographed, and the anaiysi< procedure was repeated for the next
minute's data.

d. The alrspace control problem was deflined for several tactical
situations. Two important considerations Influenced the data anal - 's.
First, the principal user ot airspace is the maneuver commander; the
supporting arms and services that use the alrspace do so to support the
maneuver commander. Second, alrspace control includes one or more of the
following actions: Coordination, inteqration, and regulation of the
activities of the supporting arms and services. As 8 consequence, the
analysls was made from the vantage point of the maneuver commander and
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Para 2-7, War Game Ref inement Process (ront)

sought to determine the extent ti.at the probiem Iav in coordination,
integration, or requlation of activities.

e. The refinement procedure was designed to taxe a'l of the output
ot analysis and TT 44-10-1 anc¢ then 1o develor an Army airspece control
system. The refinement process was conducted vy using essentially tre
same personne! as were used in the war name. These parsonne! wers
organized into teams and were undar ine supervision of the ~hiet oa-»
reducer. Organization of the data refinement teams i< shown in ¢ j, ¢ .

Team Type of incidents rt j
number Personne | interference
| Control maneuver, Al'A ADA=AVN | FAM-AYN, AYN -AV,
AVN, FAM
2 Control meneuver, AF, FAM AF ~AYN, AF-ADA, AF-FAM
AVN, ADA AF =AF

Figure 2-6. Retinement Team Orqan:zation

(1) The function of contro! personnel In this stage ot the
environmental workshop was to direct the refinement process by as- <tin:
the player teams in reestablishing the game condltions that existea at ~i.
time of the potential incidents to be examined and to provide necessarv
quidance.

(2) One team was concerned with the Army aviation incidents, and the
other was oriented on Air Force incidents., Methodology for the refineme. *
process is shown in fiqure 2-7.

(3) The reduction process will be accomplished by summerizing the
proposed changes to TT 44-10-1. The steps used in the process are
listed below:

(a) Step |. Examine the type of incident and activities *“hat
produced the incident to determine how and why the incident occurred.
The following questions were addressed: Who Initiated the activities?
Who had knowledge of the activities? Who approved the activities? Why
wore the activities inlitiated at that point in time?

(b) Step 2. Determine who sccording to TT 44-10-1 shou!ld end =ould
have had knowledge of the activities that produced the Incider*
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Para 2-7, War Game Ref inement Process (cont)

The following questions were addressed: Who at each command post level
has coordination Initiative responsibl|ity for each activity? List the
persons and actlons specified for each activity or function. D0DId each

person |Isted receive the required Input? Did each person 1isted take
the specitled action?

{c) Step 3. Determine It each procedure specified In TT 44-10-1
was required and effective. The following questions were addressed:
Was any actlon by any rerson actually required to prevent the Incldent?

It yos, would the procedures specified In TT 44-|0-! have prevented the
Incident?

(d) Step 4. Determine |t each procedure specifled in TT 44-10-|
is efticient. The following questions were addressed: |s the procedur:
redundant? If so, can an alternative be devised which is less reduandait?
Can an alternative be devised which requires less time? Can an
alternative be devised which requires fewer communications facilities?
Can an alternative be devised which requires fewer personnet?

(4) Data collected and recorded by each of the teams consisted of
proposed changes to TT 44-10-1 and supporting rationale. These proposed
changes were then examined in a somewhat larger context. They were
tirst examined with respect to problem definition to determine whether
or not some aspect of problem definition alleviates the requirement for
alrspace control. For example, problem definition might indicate small
requirements for alrspace control above certain altitudes or areas. They
were then examined w!th respect fto materiel to determine whether or not
the equipment required Is avallable and compatible with that of other
services. Last, they are examined with respect to concepts, doctrines,
procedures, and organizations of higher echelons and other services
to determine whether or not they are compatible and promote unity of effort,

Sectlion 1V. WAR GAME EXECUTION
2-8. General. The data produced during the war game were reviewed for
accuracy and completeness. The assembled data were then reduced manually
and by computer for analysis and evaluation. The process was continuou:
in nature and Is explained below.

2-9. War Game,

a. Duratlon. The war game was played minute-by-minute for 4 1/2 hours
of war game time. These 4 1/2 hours are divided in sequence, as follows:

(1) Two hours of defense under dayilght visual meteorological conditions.
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Para 2-9, War Geme (cont)
(2) One hour of offense under daylight visual meteorological condltions.

(3) One-hait hour ot offense under dayiight instrument meteorologicul
conditions. The meteorological conditions used during this portion of
the war game are shown in figure 2-8.

(4) One hour of offense under night visual meteorologica! conditions.

b. Rates of advance. The averaqge rate of advance for the red
torces Iin the detense phase of the war game was 0.7 kilometers per hour,
The averane rate of advance for the blue forces in the oftense (counter-
attack) phase of the war game was approximately 0.7 kilameters per hour.

¢. Incident data. Complete data were collected on all potential
incidents of interferencs.

d. Supporting data. Other data collected during the war qame which
assisted in scenarlio development were as fol lows:

(1) Current status of tire unitsc and alrcratt at the start of each
scenario.

(2) All changes to fire unit and alrcraft status,

(3) All player overlays.

(4) The number of airspace missions by area and type.

(5) The number of mission pair combinations by area and type.

e. Attrition. Attrition was played during the war game to add
realism and stimylate player actions. The attrition rate was determined
by using rhe best avallable probability of an event occurrina and a
random number table. There should be no sianificance attached to the
number of attritions as the war aame way 0o* deqizned to determine the
outcome or result of torce encanjements.

{1Y Attrition of blue ground forces was based on the TRIMY study,
Fiqure 2-9 shows interpolated losses for 2 hours., Other qround force
attrition was not played as It had no effect on airspace usane.

(?) Attrition of red and blue aircraft was based on weapon kill
probabilitles furnished by the ADA experts. Figure 2-10 shows the
weapon kili prohabl|ities used. Ail blue ADA firing units were assumed
to be In an unalerted weapons tight status.
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Para 2-9, War Game (cont)

Tvpe Losses In 2 hours

Personnel 135
Tanks and selt-propelled artlilery 9

Fiqure 2-9. Attrition o! Blue Ground Forces

Weapon Percentage
Redeye - Gral | 0.40
Chaparral - 57 mm 0.50
Vulcan - 23 mm 0.10
Hawk 0.60

Fiqure 2-10. Attrition Kill Probabilities

(3) Attrition of triendly aircratt which were mistakenly identified
as hostile and which were engaged was aiso played. Past ADA studies
chow that there Is a probabllity of 0.012 percent that a nonalerted ADA

tiring unlt will Identify a friendly alrcraft as hostile and engages *that
aircratt.
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OHAPTER 3
WAR GAME PROGRAM AND EVALUATION DETAILS

3-1. Genersl. This chapter contalns the detailed results of the war

geme and provides the basis for development of the alrspace control system
that was used to begin experimentation. The following terms which are Jsed
In this chapter are defined In annex B:

a. Etffect!iveness of alrspace system.

b. Efticlency of alrspace system,

c. Mission palr combinations.

d. Ratlo of potential Incidents to mission pair combinations.
3-2. War Gunlq. Data col lected during the war gaming included all
input an put, results of all analyses, and the resuits of the

refinement process.

a. Overs!| data.

(1) The driving Input for the war game was the intelligence and
operational data which were passed to player personnel from the
control lers. One input represented one plece of Information on one
type of activity which was passed to the opposing forces. There were
6,002 Inputs passed during the war game. There were 3,129 Inputs
depicting blue force activities which were passed to the red forces.
Figure 3-1 shows graphically the weighted average of these 3,129 inputs.
There were 2,873 inputs depicting red force activities which were passed
to the blue forces. Figure 3-2 shows graphically these 2,873 inputs.

(2) The Input discussed in paragraph (1) above generated player
actions. These player actions took the form of alrspace user missions.
During the war game, there were |,580 blue force division misslons
which utilized alrspace above the division area. Ffigure 3-3 shows t™he
average number of missions per hour played during each phase of the
war game. Further detalled dats on alrspace user missions are contained
in Annex F, Tsbulated Data.

(a) Examination of the definition of a mission (annex B) and the
mission data in annex F reveals that missions are not additive by area.
In other words, It Is not possible to add the total missions that
occurred in the battalion's area of the Ist brigade to the number of
missions that occurred in the brigade rear area of the Ist brinade and
obtain the total number of misslons that occurred in the Ist brigade area.
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Pars 3-2, War Gamina tcont)

S4nduy jeuojjeubag
A6 - opJ n - o N N ¢
4 dv T HAVY
2 09 29
osv 9i¢ 41A140€@ puy vay Wv4
6%
dY=HNAY
85
19¢ | 292 Ad1a142e pug WY 4
Z vay
L 3Jvf €S
SL9 80P AdlAajgde puy ﬁ|z>< vav 10 A\ F]
ALiAaL4oR puc £l o5 LyZ Wi
908 L8 Adiary 9 av-nav | vav

(OW1)
9Suey ;0

(+4byu)
esue 440

(Aep)
8suej 30

esuajeq

Inputs per

Figure 3-2. Weighted Average of Red Force Operational

Hour Passed to Blue Forces

3-3




r-t"———'

Para 3-2, War Gaminn (cont)
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Fiqure 3-1. “yoraae ‘iumher of “tissions ser ticur

(b) If a single alrcratt misston passed through three battalion
areas in the Ist brigade, both the brigade rear and one battalion ares
in the 2d brigade, and through the divislon rear area, It would be
counted as only one mission for the division, one mission for the
division rear area, one mission tor the Iist brigade area, three missions
for the battalion areas of the ist bricade, one mission for the
2d brigade area, one mission for the 2d brigade rear area, and one
mission for the battalion area of the 2d brigade.

(3) There were 407 potential incidents of interference Identified

during the war game. These were the result of 1,580 blue force division
missions which utilized alrspace and the fact that no lateral coordination
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Para 3-2, War Gaming (cont)

ot alrspace was allowed during the ~ar- game. When analyzing the magnltude
~f the total number of potential incidents of interference, it is helpful
70 realize that the 1,580 misslons produced 19,255 mission pair combina-
tlons, each of which could have produced an incident and that some
~'ssions did produce muitiple airspace inclidents.

(a) Flgure 3-4 lists the 407 potential Incidents of interference
in the oroder of frequency in which they occurred. This Information Is
shown graphically In fiqure 3-2.

(b) Annex F, Tabulated data, contains a complete breakdown of ail!
incldents for each phase of the war game.

(4) The refinement process discussed in paragraph 2-7 examined each
potential incident of interfererce. I|f TT 44-10-1 addressed the speciflc
set of clrcumstances tcr 2 pcarticular pectential incident and if the
procedures In TT 44-10-! would have effectively and efficiently prevented
that particular potentia! Inclcent, *hen the potentlal incldent was
considered to be resclved by current procedures. |f TT 44-10-1 falled
t> el ther addrecs a oarticular set of circumstances or to effectively or
etficiently prevent a potential incident, then the potentlal inc!dent was
considered to be unresolved. Result*s of the refinement procedures
revealed that procedures outlined in TT 44-10-1 resolved 337 potential
incidents of interference. The distribution of the remaining
70 unresolved potential incidents of interference is shown in figure 3-6.

b. Field artillery and mertar findings.

\1) There ware 99 FAM-AVYN and 185 FAM-AF potential incidents of
‘nterference.

(2) No potential incidents of interference occurred above
17,000 feet.

(3) Control procedures outlined in TT 44-10-| effectively resolved
2! 99 FAM-AVN potential incidents >f interference.

(a) Thirty-six incidents involved field artillery anc morta” fires
into a cavalry AO. (AO's inherently require that all fires wi*ain the
AD boundaries be coordinated through the commander ascigned ‘he AD.)

(b) Eighty incidents involved aircratt overflying forward area

targets. (Normmal tactical fire support procedures Integrate field
artillery and mortar fires with tactical aviation aircraft support.)



Para 35-2, War Gamina {cont)

(c) Thirteen Inclidents iivolved alrcratt overflying enemy penetra-
tions and enemy alrmoblle operations. (Normal lateral coordination
procedures would have restricted flights In these areas to a minimum
and would havs Integrated the remalining flights as In (b) above.)

(d) All of the remalning incidents involved alrcratt overfiying
field artl|lery and mortar weapons locations at the time of firing.
(Procedures outiined in TT 44-i10-1 require that all pliots be gliven 2
preflight briefing which In~ludes the current location of all fleid
artillery and mortar weapons in thelr area.)

Type potential Area Number of Percentage
Incidents potentials of incldents
FAM-AF Battalions 160 3.3
FAM-AVN Battalions 69 17.0
ADA-AF Battalions 47 -
FAM-AVN Bricade rear 25 6.1
FAM-AF Brigade rear 22 S.4
ADA-AVN Battalions 17 4.2
ADA-AF Brligade rear 12 2.9
AVN-AVN Battal ions 10 2.5
ADA-AWN Brigade rear 9 2.2
AVN-AF Battallons 6 1.5
FAM-AVN Division rear 5 1.2
AVN-AVN Brigade rear 5 1.2
AF -AF Battallons 3 2.1
AF -AF Brigade rear 3 0.7
AVN-AF Brigade rear 3 0.7
AVYN-AVN Division rear 3 0.7
ADA-AVN Division rear 3 0.7
FAM=AF Division rear 3 0.7
ADA-AF Divislon rear | 0.2
AF -AF Division rear [ 0.2
AVN-AF Division rear 0 0.0
TOTALS 407 100

Figure 3-4. Al| Potential Incidents of Interterence Listed
In Order of Frequency of Occurrence
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Pars 3-2, Wer Gaming \con:/
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Fara 3-2, War Gaming (cont)
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Para 3-2, War Gaming (cont)

(4) Control procedures outlined In TT 44-10-1 effectively resolvad
134 FAM-AF potential Incidents of interference. (All of these Incidents
involved Air Force aircraft which were flying missions requested by the
division. Whenever the division has requested and is aware of impending
Alr Force flights, the flow of flight path information Is sufficient to
adequately allow coordination and inteqration of these fllights with
field artillery and mortar fires.)

(5) All 51 unresolved FAM-AF potentlal incidents of Interfurence
involve the passage of ftransient Air Force aircraft through tne divicion
area. (Current procedures outiined in TT 44-10-1 do not provide the
division with any Information on transient Air Force alrcraft and,
therefore, nc coordination, reguilation, or integration of field artillery
and mortar fires with these alrcraft can be instigated. Figure 3-6 chows
that 48 of the 5i unresolved FAM-AF potentlial incidents of interfererce
occurred in the brigade areas.)

c. Field artillery and mortar conclusion. Based on (5) above, it
is concluded that, in order to minimize the hazard to Air Force aircraft,
the division and brigade must receive timely information on all Air Force
alrcraft transiting the division area.

d. Aircraft findings.

(1) There were 34 poctential incidents of interference invoclving two
aircraft; 25 occurred under day visual meteorological conditlions, six
occurred under day instrument meteorological conditions, and three
occurred under night visual meteorological conditions.

(2) Current Alr Force control procedures effectively resolved all
seven AF-AF potential incldents of interference. (In all seven cases,
both aircraft would have been under oositive radar control at the CRP.)

(3) Control prccedures outlined in TT 44-10-1 effectively resolved
all 18 AVN-AVN potential incidents of interference. (Fiftean of these
incldents occurred under daylight visual meteorologicai conditions, and
normal visual flight rules would be sufficient to resoive them. The
three incidents of Interference which occurred at night occurred under
visual meteorological condltions and would have been resclved by
procedures outiined in TT 44-10-1 for the FCC.)

(4) There were nine AVN-AF potential Incldents of Interference
during the war game.

(a) No AVN-AF potential Incidents of Interference occurred above
500 feet.
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Para 3-2, war Gaming (cont)

} (b) Control procedures outlined In TT-44-10-1 effectively resolved
two of these potential incldents of interterence. (Both of those
incldents involved Alr Force alrcraft which were tiyling missions

| requested by the division. Whenever the division has requested and

! ls aware of impending Alr Force 7lights, the flow of filght path

l information Is sutticlant to adequately aliow coordination, regulaticn,
ang Integration ot these tlights with Army aviation t1ights.)

‘ (c) The seven unraesolved potentlal Incicents ot Interfure. o all
i involved the passaqe of transient Air force aircratt through e division
| area., (Current procedures out!ined In TT 44-]0-1 do not provide the
division with any Informat'on on translent Alr Force alrcraft, and
no coordination, requlation, or integration of these filigh*s wlth Army
aviation flights can be Instigated. Flgure 3-8 shows that all ceven
ot these incldents occurred In the brigade areas.)

i e. Aircraft conctuslon. Based on (4){c) above, 17 Is ¢~ :.ided
that In order to minimize the probablilty of a colllslon betweo:. Army
aviation alrcratt and Alr Force transient alrcraft, divislion ¢nc brlgade
must receive timely information on all Air Force alrcratt transiting

the division area.

f. ADA tindlings.

(1) There were 89 ADA-AF and ADA-AVN potential incidenty of
interference during the war game.

(a) Control procedures outlined in TT 44-10-1 efftectivel .usolv.d
71 ot these potentlal incldents of interterence. (Each ot the.a
incidents Involved Army aviation and Alr Force aircraft passing through
friendly alr defense fires. Current procedures prohibit ADA firing units

tram engaging enemy alrcratt [t friendly aircratt are In the weapons
engagement zone.)

(b) The 12 unresolved potential Incldents of Interterence involved
friendly alrcraft which were mistakenly identifled as hostile und were,
therefore, engaged by friendly alr defense firing units. (Current
procedures outlined in TT 44-10-1 do not provide ADA firing units with
intormation on friendly alrcraft flights.)

(2) There were 196 Army aviation and 75 Alr Force flights in the
divislon area during the war game.

(a) There were 128 Army single alrcraft flights in the d-vision ares
during the war game. The remaining 58 were multialrcraft f1i nts,
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Para 3-2, War (aminq (cont)

(b) Ot the 128 Army sinqgle aircratt tlights, !!J were rotary-wing
tlights, and nine were firxec-wing t'lahts,

(3) Curing the war qgame, the experts clavin: the enemy forces dic
not permit their rotary-wing, sinale alrcratt filahte to an-ann hlye
force targets.

g. ADA concluslons.

i (1) dSased or b(1)(L) avove, It is concluded tha: 'n order to
prevent friendly alrcratt from mistakeniy belng identlfied as hout e
and belng engaged by friendly ADA tiring units, division and brigac~
must recelve timely information on all Air Force alrcratt transiting
the dlvision area.

{2} becec o (1) .b) avbove, it is concluded that In nrder *r
prevent friendly aircratt trom mistakenly being identifled as ~astito
and being enqgaged ty friendly ADA tiring units, all ADA ¢irlin-~ ynits

. must be alerted or intormed of the passaqe of friendly alrcrat* throunh
thelr area. (Pist ADA stuties have shown that when DA ‘irjnn 'ty
are alerted to the impendina passage of friendly alrcraft, the ~rota-
bitity that the aircratt will be mistakenly identitied as hosti'e is
significantly reduced.)

(3) BasAd on t(2) above, it is concluded that alerting or
intorming AOA firing units of the passage of ali friendly alrcra‘t s
impracticab !9 oécause ot the hich vensitv of Alr Force and Arm: avia*iocr
flights in *he division area.

(4) Based on f(3) above, It Is concluded that there i< no
signitlicant threat to friendly forces from enemy rotary-wing, single
alrcraft tlights,

(5) Based on (3) and (4) ebove, It Is concluded that a rule of
engagement which states that alr defense artiilery firing units wiil
not engage rcotary-wing, single alrcratt tiights, except In selt defense,
will eliminate the need to alert or inform ADA tiring units of these
flights.

3-3. Recommendations. Two different systems are recommended for
evaluation during Phase |1, CPX., These systems wiil be label!eu
System A and System B.

a. System A,

{1) Based on the need to have timelv Information on afl i~ . <o
alrcratt transiting the dlvision area, |t Is recommended that a two-way,
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Para 3-3, Recommendations (cont)

long-range, secure radio net be established from the Alr Force CRP to
each Army division served by the CRP. This net will be calied the

Air Force routing ne', and wil! Include equipment and parsonnel to
permit all maneuver bricades to operate In their resrective division-CRF
radio nets. The bricades will use this net to inform the CPP of minimun
risk routes in the bricade area. Division wili monitor the transmicss!on:
between the brigades and the CRPP and wil! notify the CRP of the minimum
risk routes over the division rear area. These minimum risk routes

will be furnished when the CRP :ndicates that an Air Force fiioht w! !/

be transiting the division area.

(2) |In order to faci!itate the timely control of airspace and
dissemination of air defense alert information, It ic reconmended that
2 five-man auamentation be estabiishad at brilaade headauarters *o
function as a BACE. This auamentati.on «iil be orqganizec as shown (n
fiqure 1-4.

(3) It is further recommended that a two-way radio net be
established from the briqgade BACE to the DACE. This net will be called
the division airspace net and wiil be used for coordinatinag airsoace
activities within the division.

(4) |In order to reduce the probability that friendly aircratt will
be mistakenly identified as hostile (para 3-2q(1)), it Is recammenced
that four one-way, long-range, secure radio air defense alert nets ba
established. Each of fthe division's three brigades would estaclish a
net between the BACE and all ADA firing units within its brigade
boundaries, and the fourth net would be established from ine ZACE to
all ADA firing units within the division rear area. The BAC: and DACE
would use these nets to alert air defense units of friendly aircraft
flights within their respective areas.

(5) It Is recommended that the fire support warninjy net be used
to provide onnaral support artillery units with a Timely commurnications
channel for informing the BACE and DACC of their fire missions.

(6) Since there was no significant threat from enemy rotary-wing,
single aircraft flights (para 3-2g(4)), it is recommended that a ru'e
of engagement be implemented which states that alr defense firing units
will not engage rotary-wing, single aircraft flights.

(7) 1t is further recommendsd that TT 44-!0-! be revised to
incorporate all of the above recommer :ations.
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Para 3-3, Recommendation (cont)

b. System B. Justification for the recommendations in System B
is the same as In System A and Iis based on the same conclusions. Listed
below are the recommendations for System B.

(1) Establish a two-way, long-ranae, secure radio net from the
Air Force CRP to each Army division served by the CRP, This net will
be called the Alr Force routina net and will include equinment to
permit all maneuver briqades to operate In their respective division-
CRP radio net. The brigades will only monitor this net. When the CRP
notifies the division that an Air Force flinght will transit the division
area, the brigades will transmit a minimum risk route for the brigade
areas to division headquarters. Division headquarters will consolldate
the brigade minimum risk routes with the minimum risk route over the
division rear area. Division headquarters wil! then trarsmit to the
CRF one minimum risk route for transitinag the division area.

(2) Conduct brigade airsnace control functions with personnel
already assigned to the briqgade headquarters. 0o not create an
auamented BACE.

(3) Ffstablish a two-way radioc net from the brionade headquarters
to the UAE., This net will be calied the division airspace net. |t
will be used for coordinatirg airspace activities within the division.

(4) Establish a one-way, lona-ranoce, secure radio, division and
brigade air defense alert net. This net will be used by brianade
headquarters to alert air defense units of friendly aircraft flights
which will be crossinqg the bricade area. Division headquarters will
use the same net to alert air defense units in the division rear area
of friendly aircraft flights which will cross that area.

(5) Revise the use of the fire support warnina net. Use this
net for general suprort artillerv to notify the BACL or DACE of general
support fire missions.

(6) Establish a rule of engaaement that air defense weapons will
not encaqe sinnle aircraft, rotary-wing flinghts excent in self defense.

(7) Revise Trainina Text 44-i0-! to incorporate all! of the above
recommendations. Mocdify the manual! *o eliminate the formation of a BACE.



CHAPTER 4
DETAILED CONCEPT AND CONDUCT OF CPX EXPERIMENT
Section 1. GENERAL

4-1. General. This chapter contains a detailed discussion of the concept
an. conduct of the experiment. The orqanizations used .s the test vehicle
and those that supported the experiment are portrayed trein. This
chapter presents the discussion of the training conducted and the resul*s
of that training. Data collection, reduction, analysis, and evaluation
are also addressed in this chapter,

Section 1. CPX EXPERIMEN™ DESIGN

4-2. General. The CPX experiment was desiqned to measure the effective-
ness of fhe alrspace control systems which were developed durinn the war
game. The CPX experiment was conducted to provide information for
subsequent analysis. The analysis resulted in a proposed airspace
control system.

a. Experimental CPX.

(1) According to the test design, the effectiveness of each proposed
airspace control sys‘em was measured during a series of tactical situations.
The system developec during the workshop was used as the initial input to
the first tactical situation and was subjected to CPX play. At the
conclusion ot two tactical situations, the data collected were analyzed
and the system was evaluated. Th. second recommended system was subjected
to evaluation during the next tive tactical situations. Data were
col lected and analyzed, and the system was evaluated based on the CPX play.
Analysis ot the two airspace controi systems (systems A and B) resulted in
8 revised system (system C) that was evaluated during the final tactical
CPX situation.

(2) The basic measures of effectiveness used during the (PX were
delays and interferences. If delays in combat support were avoided and
the prevention of airspace user incidents were accomplished in an efficient
manner, then the system was effective. This is outlined in the logic
diagram in tiqure 4-1. )

(3) A modified division-leve! CPX was conducted in a mid-intensity
Europuan-type environment. The tactical situation was superimposecd on
the area north of fort Hond. The torces included two mechanized intantry
brigade headquarters, (with or without alrspace control augmentation




Proceed to
next
tec sit

f

No

Modity alr
space
con system

f

Anal rsn
for
Ineffect
Nes

:

System Is | No
ineffective

Figure 4-1. Alrspace Control System Logic Diagram

4-2




Ny

depending on the system being measured) and a mechanized 4lvision TOC
with an alrspace control elemn* and salected stafté alaments, Maneuver
battalions, corps headquarters, and selected divisional combat support
elements were represented -y controller personnal

b. Tho seven scenario tactica!l situatinns whi~~ wore uced as a
vehicle to measure the systems were:

(1) Delay.

(2) Defense.

(3) Counterattack.

(4) Attack.

(5) Exploitation.

(6) Airmobile.

(7) Night attack,

Section ill. CPX EXPERIMENT EXECUTION

4-3. CPX Execution.

a. General. A CPX was conducted to measure the sffectivenes. :f

the airspace control systems which were developed during phase | ‘worksn::

The CPX was conducted as designed except that the night atta~k wa: not
oevaluated since the war game results showed a decrease in artivi*ts, an1
there was a need for selected scenarios to be rerun against some systems.

b. CPX.
(1) The CPX was conducted over 8 period of 3 weeks. The sys‘tems

measured against the various tactical situations are shown in tiqure 4-2,
and a detailed description of each system is found in annex E.




Para 4-3, CPX Execution (cont)

CPX run number Tactical sltuations System®
i Delay A
2 Defense A=
3 Counterattack 8
4 Defense B-1
5 Atta-k 8-2
6 Explol tation B-3
? Alrmobl le B-4
8 Attack C

aSystems are defined in para 4-5a(1).

Fiaure 4-2, Sy tems “eavure! i+ Tacti-al Situations

(2) A moditied division-level _PX was conducted In a mid-intens!ty
European-type environment. The tactical sltuations were superimposed
on the area north of Fort Hood. The command post workshop area was used
in the CPX, The test area iayout is shown In flqure 4-3, Racio rets were

simulated by connecting AN/GRC-39's by wire rather than by RF transmission.

Wire nets were simulated by wiring TA-312's dlirectly between users. This
eliminated the use of switchboards.

(3) The organizaticn of the player personnel for each rur is found
in paragraph 4-4.

(4) The various tactical sltuations portrayed differing densities
of airspace usage. The density ct tactical missions Is shown in
figure 4-4,

(5) There were three MOE's for the systems:

(a) The number of delays in the receipt of combat support provided
to the maneuver commander.

(b} The number of incldents of Interfearence among alrspace users.

(c) The number of personnel and amount of equipment which were
dedicated to the operation of the alrspace control system.

(6) Each system was subjected to a scenario play of from 4 ?o 6 hours.

The assumptions are shown for each scenario In fiqure 4-5.

4-4
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Para 4-3, CPX Execution (cont)
Number of missions by phase
Air
space :
users Counter- | Exploi-} Air-
Delay | Nefense] .spare | Defence] Attack| tation | mobiile] "tTack
|
FAM 290 288 200 270 45" ! 25¢ 438 402
AVN 68 69 35 91 60 51 124 67
AF 48 69 61 58 55 St 44 54
ADA 81 136 132 127 68 180 | 34 "n
Fiaure 4-4, Scenarin 'issions by Alrspace User
Type acsumptinn
Air
Situation situation Army A
wistionf | Tiol0 N7 setense ] ommer
denslity | °" ' ' ''OTY et
De | ay < Alr High Displace- [Minimal Rearward
parity ment to controls passage of
rear ‘ines
Defense |< Air Average {"in dis- Minima!
parity placement]| controls
Max flres
Counter- |Air Low Min dis- Some
attack parity nlacement restric-
Min fires *ive
controls
Attack Ralative L.ow Massing of |Restric- Concentrated
air fires tive tactical air
superiority controls support
Explol ta- Relative Averaqe {Fires on Well forward|"aximum
tion air wide w some tactical air
superiority front restric- cupport
tions
AlrnoblchRblaflvo Maximum |Dispiace- |Some Max plannina
alr ment restric- ard coordi-
superiroity forward tive nation
controls Norma |
tactica!
cupport

Figure 4-5. Scenario Assumptions
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Para 4-3, CPX Execution (cont)

(7) A detalled analysis period was conducted at the concluslon of
the CPX. Team personne! from the United States Army Aviation Schoo! and
Agency, The United States Amy Infantry School and Agency, The United
States Army Ammor School and Agency, The United States Army Field
Artillery Center and Agency, and The United States Army Alr Defense School
and Agency were used. Representatives from the United States Air Force
assisted in the analysis of the eftects of Air Force tactics upon the
airspace control system,

4-4. Organization. During the CPX, the evaluated headquarters were
considered to be organized under the current H-geries TOf. Elements

of these headquarters that were not involved 1n airspace control

(31 and S! sections, company headquarters, security sections, etc.) were
not manned or simulated during the (PX, There were other staff elements
that made a very minimal contribution to the airspace control etfort;
theretore, statf sections were consolidated for the purrose ~f economy.
Their input to the airspace control etfort was not deqraded. An

example of this consolidation was the G4 and the division surgeon.

Each statf section was manned to a leve! that allowed the saction to
play the CPX in such a manner that the demands on the staff namber's
time were realistic. No effort was planned, or made, to allow for a
24-hour operation or the processing of all staff actions. in some cases
a player actually played two or more roles, Complete displays, maps, and
status boards were not maintained by all statf sections. For example,
the tire support ofticers did not post the ammunition status. Journal
clerks were not played nor were consolidated statf journals maintained.
Figure 4-6 depicts the player and controller oraanization tor the CPX.
The internal airspace control organization was varied wi*h each system
and is shown in figures 4-7 and 4-3.

4-5, Variables.

a. General. The variables in the experimental ~Px fell into two
cateqorie,, airspace control systems and tactical situations. The two
categories were varied for each iteration .run) of the CPX, The purpose
ot varying these two factors was to measure the etfectiveness of each
variation of the systems anu the effects of variou- tactical situations
of the evaluated systems. tach run of the CPX had similarities with the
others, but the runs varied sufficientiy so that no one run was directly
comparable to any other run.

{1} Systems. There were three basic airspace control systems used
in the CPX. They were designated A, B, and C. Systems A and 8 were the
results of the analysis of the findirns a* the end of the airspace work-
shop. The CPX started with these two systems and they were subsequently
modified to optimize their effectiveness. A detailed discus.ion of the
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supporting analysis is covered in chapter 5. ine reculting variations
were designated by a letter and a number; i.e., B-i, -4, oetc. Tie
personnel requirements for each s siem and run aie G scussed [n
paragraph 4-4. The communication requirements and ne*s are shown in
figure 4-9. Procedurally, the A system was a fuit i1ntormation system
in which all decisions were based on current recorted in“srmation.
Maneuverable air vehicles, such as aircratt, were fizcwn 2rounc reportal
hazards. The operators attem:ted fto minimize risks, nol Totaliy
eliminate them. All Air Force fliagnts, Army command and contrel fiig ™
and medical evacuation flights were repcited info the system, Sys om
was based on the concept that an exneriencec operations officer cou'”’
predict the level and points of neavy acTivity; therercre, lese report
was required in this system. System C hac some rearures of A and {3 0ius
new concepts that were developed as the CrX progressen,

(2) The tactica! situation and friendiy ra ri-s were develops:
by the scenarios that were used. The type ot ground comtat was
characteristic ot that expected in a mic-intensity European-type
conflict. The scenarios were based on information, acrtivities, and
force mixes found in the TRiICU studies and Tthe results of the war
game. Paragraph 4-7 contains information cn The specitic leveis of
activity and the cscenarios tha' supported a specitic run.

b. Variations btv ruin. FRuns i ena J staried with a pasic systen
which was subsequent!y moditied in runs 2, 4, 5, 6, and 7, Run B,
system C, was cder.ved from incorporating teaturzs of the systeme usec
in previous runc. The proceduras, tactics, and techniques used
aach run are discussed 1 annex .

4-6. I!ainiqg;

a. Generai. As in a!l tests and evaluations. 1rainina is of
primary importance tc th: c.ccess or failure of The endeavor. A review
of existing US Army doctrine on airspace-related procadures disclosed
numerous references in varirus Tield manuais, but nowhere was thare an
all-inclusive document which providad airsnace ccordination doctrine
and te:hniques for the commander. The wraty manual, Training Text
44-10-1, attempted tc delineate all airspace procedures. For *F s reason,
this training text was seiected a:s the procedura: manual for uce in the
experiment. As a result of the analysis process conducted atter the war
game, modifications were made to the <iiginal training text. Additionally,
in the revised versions of the trainin, text which refiectad syst
A and B, a column titled 'Descriptions’ was aaded. This aadec column
contained detailed information requir2neniz and spelled cut commur ca-
tions means to be utilized. The use of *his document cnabied pl-vars
and controllers to refer to one document ior ali =airspace contro:
procedures .
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Para 4-6, Tre Inq (cont)

b. Preexperimant *ralnian, Al' piravers, cu tro te=.  =ad
ovaluators were required *'5 attend Y 1) witve «8' UMPD/AGd of
lectures, confarences, practi cal exarclcms, evatuati..ns, and critiques.
The basic training ~~hauulr re-ulreo that the piasers . controlliers, and
evaluators attend 4 ‘e~ture on the ove-al! purpona and ob ective c* “ne
(Px. This was ftolloweo by a conterarce on tThe Li51C raterer s mater »l
The nlayers than went to thelir ctatt vect . ONs anc were raanized to
play the "vstem belnn evaiuated. Li.Ce ornanized, Thev further otudle: .
experimented wi*.  and eva'ua®ed the Lro.cdures, Unncurrentiy, *he.
devetoped disy lavs, *orms  ang irternsl TeChn11u@S which woulG 811w
them to plav the procec.re: ‘he 1raining was repeatec tor eact new
system (| .,0., svstem A and Y arc tor =1nOr MOOIt1CA°1UNS AS GOSC. ve.
below).

C. Interim trairinn, Because nf the .at.rt o' the expr~imert
each day of tha (PY wac ~haractyriong Yy an o * 4" - 400,05 3
orientation perinc <uch 3s *hat sesc-itad 7 b, abrve, *n ‘amijiari e
the participants w! *h chanqges 1n nraanlzations an: procedures s~ich were
developed by the evaluator anc analyst. The 1angth and scope * the
training perlod was dependent on the ectent nt *he channes.

d. Traininn eva'uation. A* tng conc'uslon ¢t * e >ciot te * ¢ & ar
personnel were askad *~ evaluate The traininc conductac. L(isted be..w
are the results of thei~ evaluation.

{1) Seventv-one percent ot the responyents | nt &) 111 *ha*
the training which was conductec increased thelir knowiudre of “he su. ect.

() Seventv-ginh* percent ot the resrondar®s (.« or 4c) indicater
that the practical *rairing during the pilot test increased te:r
know | edqe .

(3) Seventy-four percent c! the respondents (34 of 4b) incicated
that the instructionai material was an aid to their learning.

(4) Seventy-six percent of *r.e responocents (35 ot 46) indicated that
*he facilities were conducive to the conguct of eftfective trainina.

(%) Sixty-. »e percent of tha respondents (28 ot 46) were satistied
with the lectures cunferences .

(6) Fitty percent of the respondents (23 ot 46) indicatec ‘nat the
practical work periods were of sufficient 1ength.

(7) Thirty percent of the respcndents (18 of 46) Incicnted 17t = re
practical exercise time was neesded.
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Para 4-6, Tralning (cont)

(8) Fitty-nine percent of the respondents (27 ot 46) telt trat
they were able to perform thelr functions as a result of training.

o. bExamination results. At the conclusion of the plliot test,
division and briqade piayers were adminlstered an examination on
TT 44-10-1, Only 41 percent (.9 of 46) were able to pass thls
examination., Since this level of proticlency was far helow that
desired, retralning was conducted followling the Initlal program ¢iscussed
in b, above, and pricr to the start of run |. Results nt the retraining
brought the proticlency of the players *c an acceptatle ieve! to healn
the experiment,

t. Qualificatior f personnel. Lu-.ng the in-proce .Ing phase,
the players and ¢~ rilars completed a Juestlonnaire which reflected
their military - <. 7 =°nc¢ ¢‘ieid axperience, “re 0ata were analyz¢c
with the objecs - o wasurinn the mlli*ary acagemic Lackqaround of the
participants i+ .. " C3reer developrment ant spelialitv courses anc ir
field experiencs 1~ alrspace-relatec tuncticnal sreas. “te Fort oo

Aadjutant neners’ sectior ingicated trat the percentane; istec velow
3e tinher than the mcan percertane for Fort 000 unity

V1) ALl of the officers had a*tained the retuired level of milltary
schooling for their nrade.

(20 finhty-¢ive nercent C¢ the |ieytenarnt cclonels anc Y7 percent of
tre maiors ware -aft colle;e cr enuivalent aracuate:.

(3) Seventy-three nercent ¢t the caplainc were advancec Lourse
ras.ates.

4) Twentv-seven percert o*f the senior noncormissiones ctéicers ~ac
3**encec the senior “CO course.

() Trirtv-nine percent of *me +f's arc i+ 's were 7Iracuates of an
“Ch acadery.

{(() All of the erlisteg men, t4 and telow, "3d completed advanced
incividual training.

3. Experience levei of participants. LUtil'zing the questionnaire
described in e, above, the expericnce ievel ot the player personnel in
3irspace-related areas was obtained and is listec In fiqure 4-1C, There

were 68 participants: 0Nne colonel, seven !leutenant colonei<. 19 majors,
26 captalns, and 15 iieutenants.
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Pere 4-6, Training (cont)

Fiecla of experience OOL | LTC | MAJ | COPT | LT
G2 and 52 ( 2 7 10
G3 and S} I 6 3 9 3
Air operations 3 9 6
Fire support coordination | 3 7
Air trattic control | 3

Fiqure 4-10. Experience of Personnel

4-7. ata Collection and Reduction.

a. Three different modes of data coltlaction wrre used during the
Pr1 exgarimant. This allowed maximum flexibility and at thre same
time assured that escential data were collectaed or a scheduled basis.

(1) The tirst mode of data collection was an hourly collection of
3l preprinted data forms which the players and player control lers
nad completed. These forms were immediatelv reviewed by the data
collection team, and errors were corrected.

(2) Tne second mode of data collection was the ynscheduled
submission of report. by evaluators during the conduct ot the CPX
exper iment, This mode of data collection permitted problems to be
1den*i1tied immediately and al lowed the curraent CPr experiment airspace
control system to be modified during that particular run,

(3) The third mode of data collection was a debriefing of all
evaivators. The debriefing was conducted at the termination of each
Pr experimant ryn.

b. Jata reduction started immediately atter the data collectinn
team finished screening the forms collected. Zotential incidents of
intarterence wera identitied mar. lly and through the use of a computer
simulation. A|l yses of airspace were recorded by the user on one of
a series of preprinted computcr data forms. These preprinted computer
data forms were separa* -om the other data forms and punched on IB8¥
cards. When all alrspace user data for one run had been transterred to
data cards, the cards were read into the computer for further editing.

(1) The computer simulation used during the CPX experiment was
virtually identical to the simulation employed in the workshop. Alrcraf?
were flown In |-minute increments through simplified volumes of alrspace.
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Para 4-7, Data Collection and Raduction (cont)

The FAM projectiies were flown In a parabollic trajectory which hes its
vertex located midway between the target and firing location. The megin
difterence between the computer simulation used during the workzhop and
the one used during CPX experiment was the metnod used to compute ADA
Incidents of Interference.

(2) The ADA misidentitlcation rate that was used durino the COPX
experiment as the same as that which was used in the worishop; however,
attrition was not played. The computer simulation that was used in the
PX experiment determined a!l ADA engaqements of friencly aircrate. |I¢
did this by first checking all friendly alrcraft flight paths against
the range and altitude capabilities of all non-IFF-anquipned ADA flring
units. If the aircratt tlight path was within the ranqge and altitude
capability ns ., tiring unit, a random number th-eshold determlned
whether ci nwi the aircratt wore enqaged by the firing unit. Engagements
were printed out by tre computer as ADA potential incidents of Interterence.
The random number threshold was based on the misidentitication rate. The
computer simulation which deterined ADA engaqgements ot friendly alrcraft
was repeated each minute of an aircraft flight. !'f an aircratt was on @
fixed area for more than | minute, the doterminations dnscr bec above
ware made only for the tirst minute the aircratt was in the fixed box
[t the ADA firing unit wac alerted to the passage of a particular flight,
no determinations were made.

(3) Based on the preprogrammed firing unit locations, wnapo~
characteristics, and !BV data and input, the computer printed o.* a
preliminary list of all ADA-AF, ADA-AVN, FAM-AF, FAM-AVN, and AVN-AF
potential incidents of intorterence. fach incident Identified ». the
computer was manually exam:ned. The remaining incidents were used as
inputs for analysis.

(3) Army aviation, A.r Force, and tield artiliery delays we-a
Jatermined manually by comparina the scenario with various preprinted
comcuter and log torms. Dlelays determined in this manner were used
as inputs for analysis.

(b) Gencral statistical anc work analysis data were collected from
all sources.

4-8. Data Analysis ana fvaluation.

(a) The basic inputs fur analysis were:

(1) The manuallv confirmed list of potential incidents of
interference.




(2) The listing of delays.
(3) General statistical and work analysis data.
(4) Evaluator comments,

b. Potential incidents of interference and delays were used to
identify problem areas. The qeneral statistical and work analysis data
were used to determine the scope of the probiem, and evaluator comments
were used to document procedural errors, humen failures, adequacy of
communication, and other factors that atfected system performance.
Evaluator comments were also u. .. as an immediate, but |imited, means of
determining general system effectiveness.

C. 9Once problem areas were identifiec, a detailed evaluation was
conducted to determine what caused the problem to develop. System
failures were cateqorized into inadequacies of personnel, equipment,
or procedures.

d. Changes to the airspace control system were then developed for
experimaentation in the next run,.
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CHAPTER 5

CPX EXPERIMENT EVALUATION DETAILS

Section |. GENERAL

5-1. Genera.

8. Thls chepter contalns the detal led procedures, to include modifi-
catfons to the concepts discussed In chapter 4, used to process CPX
experiment data. Uata are traced step-by-step from thelr baslic reduced
form to the tinal recommendations. One major change to the step-by-utep
evaluation process was the summoning of a general officer alrspace
contro! conference. The motive for calling thls conference, its purpose,
and the results are also dlscussed here.

b. The following term used in this chapter is defined In annex fi:

crossover,
5-2. Methodology.

a. Computer data on pntential incldents of interference were
seneral ly not available for analysis and evaluation before system
modi fications had to be made for the next experiment run. As computer
data became avallable, they were analyzed and evaluated, and, if
appropriate, system changes were incorporated into subcequent experiment
runs.,

b. Information on delavs was generally available for analysis and
evaluation betore the next experiment run., Other information was
processed only when it was deemed approprlate by analysts or evaluator
oersonnel .

c. All evaludtors ware assembled after each experiment run to i
J review the input and functioninn of the component agency and communi- !
cations net whih were a part of that pa, ticular alrspace control system. '
All avallable incldent and delav data on present and past runs were 1
presented. A tentative qenera' evaluation of each system was made during
this debrietino and, based upon this evaluation, changes were made to i
the system prior to the next CPX experiment run,

d. |t thr-r were majcr svstem chanoes, retralning was conducted,
and in some casss short plliot experiments were scheduled.




e. The evaluation process on all runs continued throughout the
experiment and for several weeks thereafter. In some cases, Such as the
ADA crossovers, the signiticance of the problem did not become evident
unt!| aftter all experiment runs were completed.

f. Curing all runs, emphasls was placed on the operation of the
candidate system components within varylnq structures. This was done
to determine what Impact each component had on the overall system
performance. The nature of the experiment precluded objective testing
of a camplete system, and no attempt was made to compare run results.

a. After all CPX experiment runs were avaluated, !t was determined
that it would be desirable to examine the question of how many potential
incidents of interference would result from piayina selected scenarios
without the use of any type of alrspace contro! ;ystem, This was done
by using the FAM data of the selectad run in the same manner as played
in the experiment and by flyina all al-cratt In stralqght I.ne paths
directly trom thelr orlqins to their <estinations. ADA Incldents
were qenerated In the same manner ss in the experiment except that
there were no alerts given to ADA firing unlts. The results of these
controlled runs which used the attack and defense scenarios are shown
Aas runs 9 and 10 (fia F-12).

5-3. “easures of Effectlveness.

a. The mmasures of efte<tiveness which were used to evaluate each
system and run of the CPX experiment were the number of putential
icidents of interference which occurred, the number of delays which
occurred, and the number of personnel and amount of equipment which
were dedicated to the operation of tha~ particular alrspace control
system.

b. The type of potential incldent of Interference which resulted
‘rom a particular run identified a system's problem area. The relative
numbor of potential incidents ot interference of a particular type
identified the magnitude of the problem. Because of the nature of the
~xperiment, the larae number of varlables, the clfference in system
‘oading, and the use of a continuously changlng alrspace control system,
the number of potentlal Incidents of Interference from run-to-run are
nwot directly comparable.

c. The tvpe of delay which resulted from a particular run identitfied
system prot lem areas, and the relative number of delays identified
*he magnitude of the problem. Aaaln, as wlth potential incidents of
interterence, delays from run-to-run are not directly comparable.

d. The dlrect cost of all communications equipment needed to operate
! ecach system and the number of addltlonal persunnal needed to per-..r
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alrspace control functions do not reprasent the entire system burden.

The entire system burden includes not only dlract costs but also directliy
related costs such as tha cost of power suppllies, means of transport,

and the myrlad of related loqglstical support cost.

e. Overali system effoctiveness, as used in the CPX experiment,
was a trade-off between tho benstits and burdens. The beneflts are
measured by a reductlion of potential incldents of interference and delays.
The burden is measureo by do'lars, men, radlo frequencles, etc.

5-4, Aﬂ?'!‘ﬂi'

a. [Lach ADA potential incident of interference resuited from a
system ftallure. when any of the svstems were used in the experirent,
it was necessary that ADA firina units be alerted to the passage of any
alrcratt flight that was consldered to be ADA vulnerable., Once an
RLA tiring unit was alerted to a particular friencly tlight, there was
no probabl ity that the ACA ¢irina unlt would identify that flight as
hostile.

(1) Cnce a specltic system fallure was identitied, analysts sorted
throuah all loas and work data to determine where the flow of Information
became restrictive.

{(2) The camments of evaluatcrs who were observinn those areas
which were Identified as bein~ restrictive alded in determining that
the restrictions resulted fram the fallure of personnel, equipment, or
procedures.

(3) wWhen alerts for a particular area were passed fate, they were
rlived as it passed or time.

(4) Tne enaaqement zone of all ADA tiring units was assumed to be
circular, and the radlal cistance was assumed to be equal to the maximum
tiring range.

(5) Tnree separate ADA 3lert nets were played during all runs of the
PY experiment, This was done to reduce the volume of traffic over
aach net as it was determinea 3analytically that use of a single net would
result In that net beinn over'oaded and ineffective. The disadvantage
cf using three FUA alert 'ov1y i5 the enfarqgement of the ADA c.ossover
nrobiam,

5. Not all FAM sotentlal incidents of interference resulted from a
system fallure. Some FAM-AVN and FAM-AF Incicents involved alrcratt
which were on minimum risk routes. This type of inzident represents an
unavoidable risk for that particular alrspace contrc! system. All
nthar FA incldents re-utted from a system fallure.
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Para 5-4, Analysis (cont)

(1) FAM incldents which resulted from a system fallura wara analyzed
as describeu in a(l) and (2), above.

(2) Battalion-level parsonnel usane was not plavad durinn the CPX
experiment. All FAM |ncldants Involvinn direct support firm units and
close alr support alrcraft in strike patterns were assumed to be resolved
at battallon level.

(%) FAM data on potential incidents ct intarferenca simnly identify
‘he fact that an aircraft fliqht and a FA¥ proiectile occupied the same
larqe block of alrsnace durin 8 I-minute parirnd, The prohabllity that
a projectile actually strikes an aircraft is extramely ramte. One
method of computina these probabil!tias shows that the probahility of a
projectile striking an Alr Force flinht in a close air support box is
approximately one In 570 milllon. Tha prabability that a projectile
strikes an Air Force tliaht traversinn an area at 557 knots, Is
anproximately two In 10 miliion,

c. AF-AVY incidents resulted frum *ne fa'lure to play a cnoidinating
altitude between the Army and the Air fcrce. Joint doctrine states that
3 coordinating altituda is required, but It doas not state what specific
altitude will he ysed.

. FEach Air Force and Army delay resiitad from a system failure.
Eac!i ot these failures was analyzed as des:-ibed Iin a(l) and (2), above.
Nelay data identifiad problem areas even thouagh a particular system
‘aliure did not produce a potential incident of Interferance. An
axample of this Is late ADA alerts. Late ADA alerts could not produce
incidants because of tha assumrtion discussed in a(?%) above,

e. field artillery delavs ¢id nd2t result from a svstem failure,
Those delays area o<t thouaht of a~ a trade-o‘f batwean tha burden and/or
the lnss of ornortunity involved in rescheduling or cancelling of
ar*illery fires and t-e added satety arovided tn aircratt aperating in
*~o airspace., The burden involvec in resct dulina or cancelling artillary
‘irn; is retatively easy to estimate: rowaver, the accentabhle denreer
st risx to friandly alrcraftt cannot be su! ‘acted to quantitative analysls
ac thare 15 no consensus as to what is an acceptable deareea of risk.

. Tha analvsis of potential Incidnnts ot i~terference for experiment
~.°" ¢+ ana |5 sarved as 3 basaline for the artack unc defense stenarios.
Tt myng idantifiad the types ot incliante which did not uresent a
sianitican® protlem reqardiass of whethar or not an alrspace control
s/atem was usad. They atso confirmed that some tvpes of inclidents
rersis*ead while others ware slianlticantly reducec.
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Para 5-4, Analysis (cont:

G. Results of pretiminary analy.is o1 al) airspace IO gt
played during the (FX experiment qave rise to sven funiamental ‘55ues
which impact heavily on e,tablished doctrine, tac® -, arl tect:  aun

well as on modifications to current command, control, ang ormy s lor
systems.

(1) Listed below are tha ,ev:n tuncamental (- .-

(a) lssuc |+, *he eyyminaticon of the ADA iagent 1 ticytion 1 0
was ysed durina the war 7we 0l eeperiment,

(b) Issue 2 i« the possible reau.ramert .0 an AR gt rogp -
advise selected ADA firing units ¢f Yo oosage o Ccdendi, cc e

(c) fssua 3 ia the . « ¢ o m, 0 L rigen. weagone st T
divisional ADA weapons,

(d) tssue 4 is tne rosoible requirement ‘o et Ly T0y.
rescheduie artillcery fires which are not yse : A mmedia*e 00"t
maneuver forces.,

(e) Issue & ., the posuible requirement tu astavlich L 2orparn
control elemant ar brigade ievel,

() Issue & .. *tho posible regquirament tor 2 gy A e
net with an Air Forre circratt control ~enter cr

(g) Issue 7 15 the sossible ran. rerent te estapiicr a4 o o
communicatior rets wittin the ¢ v zion, 1@ adzitiona! ~: «ug!
include the division air.nace net, the fire support warnlnc ...«

ADA alert net, ang the 'rizade air-to-around ne*,

(2) The extended scoLe ant imnact ot these ever dun owrntel ‘
led to a general o°ficer airspace contro: workinq ccnterar e,  ihe
conference was held to ra<-lve these issuas,

(3) The understandina. rrached with respect to the .even tun‘ament.s.
issues presented to the airspace control conference are listed in
Annex C, Alrspace Control Tonference Memorandum for kecora.

5-5. Findinas.
3. General. The tirst seven findi' ;« are aporopriate for 3l o.ant

runs of the CPX. OQther tirdings are qrouped by the run during wiir®
they were produced.




Para 5-5, Findinqs (cont)

(1) Successful tranasmission of air defenys «teerts cowerning
flights ranqed from a low ot 43 percent to a high .t 94 cnr. 1,
for Army fliqhts ranned from A low nt zaro to o Finh of ri carcecd
Fiqure F-14, CPY Air Dafence Alert . Transmittec o rlenciy, v =2
alves details concerninn aach run,

‘.

(2) One AF-AYN potential incictant of intartereper 10 rgn ' o0y
an Army fixed-wina aircratt (OV-}) avd occurrad ~t ¢ "N 4, -l
other AF-AVN incidents irvoived Armyv rotary-wina aircrae® gro cur’
3t or telow an altitude of ") teet. Fiaure 5> ' «iver <ro b

of AF-AVN incigents.

(3) Brigades cia not laterally ooralrate insn yir ¢ S
Some of *the close air support micc A~ ex*ended Hyvr an adace
or division latera! toundo~v.

(4) Air defense crossover ocrurren A rinn ol vy .
Fiqure F-12, CPY Potential In_igents ot intortercoce, 1 .
numbers of crossover tor each run.

(5) No potential in_tdenrc ob v, s oy ren

(6) Enemv air ftorce 3na A0 ' tivition wore not oo tar
assiqnment of MRR's

(7) Plavers w: - c"vuately *rainng sor vyl @ s 0
aircspace control onroceduyres uysed Ayring eacr. run

b, Run |,

(i) There were potnntial incinnnte of interterence ny.ly , 1ty
FAM  and ADA, Tre numner oF pach tyne inrident i chown on bis

(2) Rauests trn- m: imum risk royter ft.r dir Fr-:n 3 r e
sent from the PR to tte NACE and BACL an averare ~f |7, mr .+ '
the time the aircraftt reacnhed the 3ivision rear houyndary.

(3) Approvec minimum rick routes ‘or Air Force aircratt were e
from the BACE 10 the (RP an averane of £.7 minutes prior *» the -
the aircraft reached the division rear bounadary.

(4) Tnirty-tive Air Force tliqnts arsnarienced delav, ir tra e
of MRR's,

(5) Twerty of the 35 Air Force tliqhts which experierns 2a cols.q

requested the minimum risk routes less than /7 minutes pricr o the i.i.
the aircratt reached the division rear bourdary.
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Para %-9, Findings (cont)

(6) Two hundred and rinety [AM mlssion, wer@ tired during thiy run. o
BACE was required to post and update [ntormation concernirsg ali of theuve
missions. This involved an averaqe of %/ FAM missions per hour at each
BACE. The BACE was unable to maintain curron® information on all ot
these missions.

(7)) Ffive ot the AF-TAM incidonty involved artislery teirns ¢ .
non-troop-sunport micsione,

(4 Thrae ot tha AF-F A incidents oco jrrag wh, oA b
vircratt wore in a close air Lipport box

() Two 9t the Air fer o tignts involved n AF-TAM 0 et gery

rllowing approved minamer o ropten,  NOPe e Army b0
nvolvad n AVR=FAM fnci et acre bt low s N AT VI TICT UTET AT, ST

roste.

o) Frer lame were roogty t I Y R I < T S L PR R
tacause ot confuyc.ion retween Arm.s ant Air Force commignicate s 0 T

onfyoron dealt wo s termoonl oty it oyt et are ARNGLEE o
) "'Q‘ loaye!l ot try nor oy '|1v6”", VL g [ e 4
v telavs ana incidents, 0 oy wers adequatog, ot
vl Lation of *he Air nACe Ontc |l Trerentures At we e ok
r 1

H

(1) The BACE was yranide tc ~ainta n time ; ~* (ma*

Vicr eyt
¢ Tha rarresentative - roeoaA a Nt o
Trotale leyel wan gnalle to o oemo ot ke normy 4 o e
TSN re conrdingtion fynos
{ 4) Aremmy, ann Air ‘.)r'. :-’31 [N & AT Ly ey it v st
My,
(1R) Tre HACE 720a ner v v 0 Army Qur -t mmy o
Lo .
f
! T o e were 07 tant Carte ot anter ter gt
v, PAM and AL AL Phaur - Be e, e Tumber ¢ e tuoe o g
fr0 Danaasts for morimgr - v roytes tor Air Force sircrat wern
*la*at a4 snon a5 the Air torce approved tre mission, Annroves
Tooimye cine routas were agued to the airoeatt aroagerage b b e e
e e gircratt raarned fhe S 50N rear houndary.,  noe R ;




Para 5-5, findinqs (cont)

an intarnal

valldation ot each mini~

% minutes before tha aircraft reac:

call was made |t the minimum risk rou*.

’

‘.

e b )

ol vTsT 0 ey

romy nody ovali !

no longer valld, tha BACE qave ano*har mi:imm -0
This valldation procedure wace ysed tor

via the CRP.
the MPY,
A \"”‘

roalmum risk routes.

v

*imes an,

Air Farco t1 v a.
Cla it trhe o

M v imeer yr wys Py s

Juring tng naav heogr o ob o Act v
19 aviation mioosiarg Ie crovre

(4)  Two mandrad an oo e
run 2 Yarcornal r *ha i o
Q3% ¥ L Ts e Ay ve! )
a8 " 4

"8) Twenty-tw, |- int
curiort art il lary,,

Vol N netuan of the A AT

] sttt o Ny Ciose A1, g0
" Lt the Ay bar o 4
>0 wo o ALOTOVved mialmgm o riqr o

Avest AV o dant wAS ANt frlce ¢

w

I YT IREE IR '

1A throuh Che fane

AN A ro)6ge "yit y e tarn

3

STl not hava ar .

s gy AN Army aviat.» .

MMUNECAT i0ne he twen

- . e
a
’ ‘ -
“r g
tm
0
r e
; 0
" ~r
Fa

[

e




Payra teS, Pindlings (cont)
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Para 5-5, Findinags (cont)

(3 Ffour hundred and seventy FAM missions were fired during run 4,
There was no attempt to post and update data concerning each mission.

(4) There were 3Z Incidents involving Alr Force alrcraft and non-troop-
support artillery.

(5) Thirty-one of the AF-FAM incidents occurred while the Air Force
aircraft were in a close air support box.

(6) One Air fForce aircratt was involved in an AF-FAM incident while
it was followinqg an approved minimum risk route.

(7) The DACE was unable to handle all of the communications and
internal coordination involved with airspace control.

f. FRun 5.

(1) There were potential incidents of interference Iinvoiving AF,
AVN, FAM, and ADA. figure 5-1 qives the number of each *ype of incident.

(2) Thirteen Air Force and four Army aviation flights experienced
delavs in the receipt of approved minimum risk routes. Seven of the
Ai~ Fo:ce flights which were delayed were in-erdiction missions that
ware returning through the division zone. The Army received notice of
these tlights an average of 2 minutes prior to arrival of the aircraft.

(3} Four hundred and tifty-five FAM missions were fired during
run 5. There was nc attempt to post and undate data concerning each
missicn,

(4) There were 20 incidents involving Air Force aircraft and non-
*roan-sunport artillery,

(5} Twenty of the AF-FAM incidents cccurred while the Air Force
sircraft were in a close air support box.

("} "ne Air Force aircraft was invoived in an AF-FAM incident while

* =

»5 tnllowing an approved minimum risk route.

The UACE was unable to handle all of the communications involved
» t a'rshace control.

1. Run 6.
i, 1here were potential incidents of interference involving
Air Yorce, Army aviation, FAM, and ADA. Fiqure 5-| gives the number of

ea.. type ot incident.
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Para 5-5, Findinas (cont)

(2) Nine Alr Force and | Army aviation flinhts experienced gelayn in

the receint of approved minlmum risk routes.

(3) Two hundred and fifty-einht FAM misslions were flired durinng
run 6. The briqgade FSE plotted scheduled harassment and interdiction
fires and cleared All non-troop-supnort micsinng fired into the 1.
zone bv aenera! supnort and aeneral suppos,t reinforclien arti llary o0

(4) There were five incldents involvinn Air Force aircratt ar .
nocn-troop-support artillery.

(5) Flve of the AF-FA’ irncidents nccurred while the fir Frrce o ror
\ ]

were in a close air support box.

(6) MNone of the Alr force cr frmy aircraft which were ‘otlowir:
approved minimum risk routes were irnvilved in FAM jnridentc

(7) Twentv-one non-troop-sunr~rt FAM migelinng were delased i~ T

to improve minimum risk route, for Army and Air Ferce alrcrafr., 700
was the ¢lirst run in which the concept of delayina FAM micsicr wa. ¢

(3) Twenty-nine Army aviaticr flinnts were initiates during *
J-hour test pericd. All Army aircratt renuired airsnace -oordin:*i.r .
All of these aircraft were vulnerat.le to ADA incldents. Ten fliar e

incurred delays in receipt of anproved minimum risk routes. “cmron: ot

with these fliaghts caused a heavy traffic loAad on *he “rigace air-*
nround radio net.

n, Pun 7,

(1Y There were pctential incicents ot interfarence inviivi-
AVN, FAY  and ADA. Ffinure “~1 .ives *nhe number of vacm *type inci e

(2)Y Four Air fForce and nine Army aviatior flizshte ewvperierins =y

in the receipt of apprcvec minimur rick routes,

3} Four hundred ang thirtyv-einht FAM missions were ¢tire~ ~ri -
run 7. The briqade FSF plc<*e2 ncheduled harassment 3nd in*erci *
tires and cleared all non-tronp-supnort missions fired e+~ *ra o0
Zone by neneral sunpert and 1enery. nunnort reintorciey gt e,

(4) There were einht incidents involvina Air Force aircrat* an
non-troop-support artillery.

(5) Five of the AF-FAM incidents nccurred while the Air T rce
aircraft were in a close alr sunport box.
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Para 5-5, Findings (cont)

(6) Three of the Alr Force alrcraft which were following approved
MRR's were involved In FAM incidents.

(1) Ten non-troop-support FAM missions were delayed in order to
improve minimum risk routes for Army and Alr Force alrcraft.

i. Run 8.

(1) There were potential incidents of interference involving Af,
AVN, FAM and ADA. Flgure 5-| gives the number of each type.

(2) Three Alr Force and six Army alrcratt experienced delays in
the receipt of anproved minimum risk routes.

(3} Four hundred and two FAM missions were fired during run 8, One

man in the BACE plotted ail field artillery location and tiring information.

The workload coverloaded the system.

(4) There were nine incidents involving Air Force aircraft and
non-troop-support artillery.

(5) Fight of the AF-FAM incidents cccurred whila the Air Force
aircratt were in a close air supyport dox.

(6} One of the Air fForce aircratt which was following an approved
MR was involved in a FAM incident.

(7) The concept of delaying FAM missions was not used during this
run,

“urs 9 and 10.

{1y There was no significant change in the number of FAM-AF ‘potential
incldents of interference.

(2) The number of FAM-AVN nntr:iial incidents of interference
rema:ned very small,

(%) ADA-AF Incidents of interfarence increased significantly.

<1 There was no significant chanqe in the number of ADA-AVN
potentost incidents of interference. "

%) The number of AF-AVN potential incidents of intertference
remaingd <mall, As in runs | through 8, all AF-AVN incidents invo!vec
low-1evel AF flights or Army fixed-wing flights at approximately
A,N07 teet.

T
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Para 5-5, Findings (cont)
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Figure 5-1. Potential Incidents of Interference
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fection 1. C4TLYT ™S

S5-6. fGeneral. Analysis of the findinns led to the conclusin~s show”
below. The first 13 conclusions are apnropriate for t+he oversl!t airspace
control system and are not uninue fnr a particular run of thn "7
experiment. Othar conclusions are arouned by the run from which *hey
ware produced.

5-7. Conclusions. Thasn conclusions renrasant “he canclurcirng o the
antire proaram *c datr ang irclude the recuylts of the qannra!l nféicer
conference.

a. There is n) requirement for the Army to prescriba hesd, 137 arqg
altitudes or other restrictions on Air force aircratt flyinr over “he
battie area. In cther words, there i< nno reauirement for +ha Arry ‘¢
requlate Air Forre air trattic.

v. An airspace control system is required for coordinatin~
use of airspace over a division. This system is nensqgod 0 o,
and hazards tc Air Force and Armv aircraft. Additinnal nersnnnal and
equipment are required to implement the systenm,

c. To roduce confusion in coordination of airsnice ac*iv:tios, Arey
anc Air Force personnel require similar traininn in techninues and *erm, -
nology. A common Air Force and Army plottinn svster is renired,

d. Utilization of a minimum risk route reduces the hyrard ¢-- & -
Force aircraftt transitinrn the division area.

e. Results of the CPY dealing with forward area air defense ar~i'lary
weapons employmen: indicated a potential hazard to Army and Air ‘aize
alrcratt because of misidentitication and engagement by Chaparral, ' !.3r,
and Redeye wea-.ons crews. The hazard is alleviated when t%a |ike! h:a
of misidentifiation and enqagement [s reduced. Possihie methede oof
achievinag this are:

(1) Alertinn air defanse artillery units concernine fiinhts of
friendly aircraft. This would require radio nets between Armv units ara
Air Force air traffic control tacilities. Information from this net
would be used as input to an Army air defense alert net.

(2) Placing more strinaent controls and rules of enqaaement on
forward area air defense artillery weaporns. This would decrease the
hazard to friendiy aircraftt and would cause some deqradation in
effectiveness aqainst enemy aircraft. Currently, the normal waasons
control status is weapons tiaht. Weapcns hold is a more strinaent weapons
control status.
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Para 5-7, Conclusions (cont)

(3) A combination ot the above; i.e., alert Chaparral ani Vylcan -
crews to Air Force alrcraft and larae Army aircratt fliahts, and, at the
same time, place the Redeye on a weapons hold weapons control status.

f. Air force alrcratt flyina through areas of intense field
artillery and mortar flrina encountered numerous potertial incidents of
interference with projectiles. The numher of potentia! incidents was
significantly reduced when the aircraft flew on a recommendad minimum
risk route. Minimum risk routes were planned throuah areas of little or
no field artillery and mortar activitv. To permit proper determination
! of recommended routes, the art(ilery fire subnort officer at trinade
headquarters requires information concernina all field artillery activities
within and over the briqade area.

g. Friendly aircraft flyinq near unit boundaries are subiected
to misidentification and enaanement by friendly air defanse artillery
units located In an adjacent brinade or divisinn arsa. A method of
reducing these crossovers is to aler* all air defense artiliery firing
units that are within ranae of a friendly aircraft's flioh* path, even
if the firing units are located in an adjacent unit's area,

h. Routine coordination minimized the problam of jnterfarance
between Air force and Army aircratt. Less coordination is renuired
when Army aircraft use nap-of-the-earth flyina technicues.

' f. Air Force aircraft flyinn at altitudes above |7 ,770 teet
were able to transit division areas with only remote possibilitias of
incidents of interference from friendly weapons systems . Thic occurrac
; because of infrequency of trajectories reaching that altituce tro~
9 field artillery, mortar, and divisional alr defense weanons.

j» Interterences between Army aircraft and field ar+iiierv anc
mortars will be minimized by aircraft flyina nap-of-the-earth and not
overflying artillery positions. The only danger zones ¢rom artillery
for low flying aircraft are at the initial polnt (qun pnsition) and the
terminal point (tarqet). Normal communications with arouns commanders
will minimize hazards from the terminal section of the artillery flight,

k. Conclusions derived from run | are:

(i) The Air Force tiaison team requires auamentatior or assistance
in order to perform airspace coordination functions.

(2) No procedures existed which reduced or precluden incidents
between Air Force aircraft and nor-troop-support artillery fires,
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Para 5-7, Concluslions (cont)

I. Conclusions derlived from run 2 are:

(1) ADA crossovers were not a siqnificant probl!em in this run tecause
most flight paths were down the center of a brinade's sector,

(2) The BACE was unable to effectiveiy procaess all aironace conrdina-
tion data during peak periods of activity.

(3) The Air Force air liaisen team renuires auamen*atiaon nr ase ~*arce
in order to perform airspace coordination functinns,

(4) MNo procedures existed which reduced or precluded nridoentq
betwean Air Force aircraftt and non-troop-support artillery fir. |

(S5) The briqade command ridio nat is not a pro.ar radin ~sd éar

coordinating airspace control activities involvinn Army airsraés sy
levels of combat activity reaquire the areatest amaurt of + re ~ e e
for command communications. Thiq same time period is tne anab ool 6o

Army aviation activities.
m. Conclusions derived from run 3 are:

(1) The DACE requires auqmentation or assis*ance in oriar -
perform the system's airspace coordinaticn tasks,

(2) The brigade S3 air reauiras auamentation or as~ic*a- .+ in irdar
parform the system's airspace coordination tasks.

(3) No precedures existed which reduced or preclu-ed . ¢« ave
between Air Force aircraft and non-trnop-sunport artillery 4i--

(4) Information collected on the auantitative me=ciyrac ;-0 0
indicate system effectiveness is not as meaninnful as +h9% ~~' a0
other runs: however, enough dat> were collected for valic ayal adinn -4
the airspace control procecdures uysed durina this rur.

n. Conclusions derived forr run 4 are:

(1) The DACFE renuires auamantation or assistance i~ - ar tn =00 e
the system's airspace c~~rdination tasi-,

(2) No procedures existeu which reduced or preclude’ ir-i ar*r
between Air Force aircraft and non-troop-zupnort artifter, firan,

o. Conclusions derived from run 5 are:
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Para 5-7, Concluslions {(cont)

(1) The DACE requires augmentation or assistance in order to perform
ti 2 <:atem's airspace coordination tasks.

(2) No procedures existed which reduced or precluced incidents
he tween Air Force aricraft and non-troop-support artillery fires.

n. Conclusions derived from run 6 are:

(1) Delavina non-troop-support FAM missicns is a workable method of
-+ ucing AF-F,.M incidents.

(2) Ontaininag minimum risk routes for all Army aviation fliights wi!l
overload the brigade command and control arc the operations radio nets
durina peak periods of usage of Army aviation,

(3) Because ot The short duriation and random nature of Army aircratt
fiights, teadtime for ADA notification is required if an ADA alert is
fo be broadcast before the filight has been completed.

q. Cenclusions derived from run 7 are:

(1) Delaving non-troop-support FAM mission is a workable method of
reducing AF-FAM incidents.

(2) Special coordiantion procedures are required during airmobile
onerations to pass ADA alert information for both Air Force and Army
aircratt,

r. The only conclusion derived from run 8 of the CPX deals with the
absence of a (RP terminal at the brigade. The inability to monitor
Air Force transmissicns over the CPR net contributed to tardiness in the
n.titication ot brigades concerning Air Force aircraft which would
iransit the brigade area. The tardiness lead to aircraft flying without
slerts to the ADA units.

s. Conclusions derived from runs 9 and 10 are:

(1) Non-troop-support artillery fires continue to be the major
arobiem contributing to FAM-AF potential incidents of interference.

(2) FAM-AVN conf!icts are not a significant problem.

(3) Alerting ADA firing units to the passage of friendly fiights
~ignificantly reduced ADA-AF potential inclidents of interference.
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Para 5-7, Ccaclusions veon®)

(4) A coordinatinc altitude faciiititates airsrace contro! and would
red.ce Ar-AVY potential incidonts of 'nterferance

| Caction 111, RECOMMENDATIONS
i :

5-8. General. Evatuation of the conclucions jad tc 1he recommendatiors
' sncmn below. Thay raprasant the re~ommendations of the antire program to
F 43 e and inclu” *ha raccl s ot the ceneral officer ronterence.

"4, Rer~ommandations. The Army s/stem t-r aircace contrs! as nutlined
velow be validated in future Army ,nint fiald exercises.

(a) Estabiisn a radio net to 'irv an anoronriata Air Force air
trattiec control faci ity with an 8rm, divicirn, Thig n@t will consis*t
~t one fraquency with terminals at division ard briqade headquarters as
wail as at tha Air Force air tratéi~- con*rn!l faciltity. This net wii!
1 ce1.irg ARl Force tiaison parties *o assist in airspace control functions
' st Jivision leval and at brinade leve!,

b} tstaslish an Army air defe-se a.crt rad'> net trom division and
nr1gade eadquarters to THAPARRAL and Vulcan fire units. The net will be
wed to alart air da‘ense urits of flights of friendly aircraft. Net
contrat otations will be located in the headquarters of each committed
Jivision and bringade. The divisions and brigades will alert the alr
Cefenn@ uniin logatod Teoide 4heir ~ocpective tactical zones. Personnel
s+ radions To operate the system should te furnished by the CHAPARRAL-
vu!oan battaiion. Personnel would Include liaison parties to assist In
2, nace Jontml functiors at division level and at brigade ievel and to
seecate tto aflert net control stations at these locations. '

(¢} (ommandars use 3 w»-130ns "ol 4 weapons control status far the
Jiay@ as norma! operating nrocedure.

(dy {s*abli:n a division airspace control radio net for the
coirdination of airspace control activities. Stations for the net
stould Le focated in each hrinade headquarters, the division headquarters,
an? taa flinght coordination center. The station in the fllight coordination
zenter will provide timely information concaerning Army aviation flights.
This infarmation will insure timely air defense alerts at each brigade
and at the aivision headquarters. This net will always have activity in
s givisinn, consequently, the radios and personnal to operate the net
stewnid be added to the division TOE's.
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(e) Estanlish an Army aviation air-to-qround radio net ot eacr

Lriqgade whan the level of aviation activity justifies the net. Th'y .at

«' | 2e ysed for the coordination of Army aviation activities within a

‘ri1cade. The nat already exists In some units which have a high alrcraft

dersity. In other units, when the levael of aircraft traffic within or
through a brigade area is significantly high, the personnel and equip-

mart to operate an air-to-qround net should be provided to the brigade.

1

o parsonnel shoutd include an Army aviation liaison officer provlded
‘hg supporting av.aticn unit or ornanization to assist in airspace
“trol activities.

{f) Provide iiaison parties from fie!d artiliery, Army aviation,
Air Force, and air detense artillery to assist the G3 and S3 in the
performance of airspace control function:. Current doctrine does not
vrovide a liaison officer from the air defense artillery.

(1) Reviaw Army Airspace Control Doctrine, FA 44-iC, as shown In
o 6 . ¢ .

(h) PReviaw that portion of The Army Air-Ground Operations System,
F4100-2r, as pertains to airspace contrc', as shown in annex H.
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ANNEX A

TEST DIRECTIVE

DEPARTMENT OF THL ARMY
OF ¥ICL OF 1HZ ASSISTANT CHEF OF STAFF FOR FORCE DEVL: OF. 40k T
WASHINGTON, D.C. 2031y

1§ JEN A
DAFD=DCD

SUBJECT: Program of Evaluation (FOE) Arny Alrspace Contreol

Commreanding General

U.S. Army Combat Developments Command
ATTN: CDCRE-S
Fort Belvoir,

Virginia 22060

l. Kkeference letter, CDCRE-S, Hg, USACDC, 15 June 1972,

subject az above.

2.
shculd be added to the Rasume Sheet,
Purpose:

Your Program of Evaluatior. is apprcved.
'{ASSTER

"4. What organization changes are regquired?”

')
-~

3. Reqguest that Derartment of the Army Staff representativ
DAFD-DC, be invited to each USACDC/MASSETER command raview as
an observer.

4. Recommend that USACDC and MASSTER consider the rossibil::
of compressing the next phase at each comrand review.

5. Finral report will be forwarcded to Hg, DA for approval
NLT 15 June 1973.

FOR THE ASSISTANT CHIEF OF STAFF FE DEVELOB oNT s
KZrimmio poineeey
v
o | e
Lyviiauiinnw G o2 Sy vuius
CF:
CG, MASSTER,
Ft Hood, Texas




DEPARTMENT OF THE ARMY
HEADQUARTERS
UNITED STATES ARMY COMBAT DEVELOPMENTS COMMA ND
FORT BELVOIR. VIRGINIA 22060

CDCRE-S 14 JUN 1972

SUBJECT: Program of Fvaluation (POE) Army Airspace Control

HQDA (DAFD-DCY)
VaSH U ¢ 25310

1. Reference message, DAFD-DCD, :Q DA, 171414z May 72, subject as above.

2. Ir accordance with paragi‘aph 3, above referenced messagz, the Recormended
Concept Plan of Evaluation is attached. :

FOR THE CO:AIDER: ; .

1 Incl C. A. BARITSAVAGE
as Major, AGC
Asst AG

CT:

€6, CORNARC
CG, AMC
CC, ASA
(i,- CSC

~ LA s X o 3ing
¢ Cu, MASSTER




Poao vort o0 EAVALEATION, AEEY ATROGPAG COLTPRD,

Foe prryo e ol thas prorcrar s to o0 2 Jvats Ajay doctrine,

L, and ozganication, for concrolling alrspace within tactical
coevatiae ol recwnend an Ammy ajrspaze control system, and

oeatertel e Do Taplernent the system,

it Jin P70 o8 ol @ At g ST

eoexicting Aray doctrin ., orvanizatior, ratericel, und
Lo~ o el opace control. '

L cotine the exteut of airspace usage iu the mid-intensity environ-
. £ turmine it existing doctrine and procedures sati - {y the
v oats of aircpace control. :

clortify oxisting deficienciec/veids and develop a proposed

Pocluate znd vefine airspace conthrwl doctrine, organization,
cev oes theanch coutra] e evperineontation, and identify nateriel

' Provide s ecommendations for identiiicd changes in the Aruy
¢oaitrol wysten. :

RS E
f VL OTIVE 10 To examine available zirspace conticl deciriie,
stisn, matericel, and procedures as a basis for developing a proycorcd

r poce control system for experimentation.

OMIECTIVE 2: To propose airspace control doctriue, organizetion,
jrucudaces for experimentation and identify supporting matericl.

«. ORICTIVE 3: To evaluaie and refine the test dnctrine, ergenization,
p w.ourdures for application in battalion, brigade, division, and time

L1Tang, €orps.

¢ OLCIVE 4: To rccommend an Army :sirspace control system for
'“tion by Army field evaluation. ‘

Lo LG QUIDANCE:

The following documents will be used as points of departure fer
cootutt of the eveluation:
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v e 18 (CROpL)
171 1-60
1 44-1
1 6-20-2
CoFM100-206
F1 101-5
(') i 641047

««y Fractional Aitca Description: Airsp.ce Coordination for the
cooal Uper. tien System.

' The evaluation will focus on a mid-intensity conflicet situation
; iropean environment,

The evaluation will consider all aiispace users (frieadly and
) «a the battalion, brigade, division, and time permitting, the corps
f uperation,

The rime frume for the evaluation will be from the present through

Tie erneanation will conventrate on manual procedurces with con-
o1 for possible future automation.

1t prinary wothod of examination will be a system simulation
. «nd moditied CPX.
) ' terminatien of the scope and recommendations for field evaluations
i« contaiped in the f{inal report.

tolected expertise aveilable within the Army Center Teams and
1vices will be employed to the maximum extent possible.

"CDY2/MASSTER Comaand Reviews will be conducted in lieu of
tion and staffing of intermedijate reports,

©i CCRNARIO:  The scenario contained in "Evaluation of TRICAP
¢la and Orgpavization (TR1CO)," (U), 15 December 1971 (ACN 18£458), as
1z te the anaored division will be used as the basis for developing
ivipoco control) scenario.  The scenario will depict both defensive
'teasive situations that represent the greatest activity by
ERUEERE I AR AD ol .
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- current activities These activities are hackpround revicew researd!

6. METHODOILOGY: The methodology attached at loclocure 1 outdine, the
program of evaluation (POF) for conducting a wiakshop study and serics of
experiments in order te determine the Army's recommended air.pace contio]
system. The POE is dividedinto five phases: Phase T is the MASSTI P /onc
workshop phase and Phase 11 through Phase V are battalion through corp.
validation experiments/CPX.

a. Phase T (Workshop): The first phase will consist of fhree coo-

)
’

matcriel review research, and an environmenta: workshop,

(1) Back,rcund Revicy: Liteiature will he assemlled v 300, Ay

and other Service docunents in order to revicew, catalog, au! aralyze
current doctrince, orgamnization, and procedures for ajrspace control,
The background review will resultin a cataloguing of reference material
and identification of required and viable airspace control concepts.

(2) Materiel Review: Information and data will be a<sembled oa the
capabilities of existing and propoused airspace coutrol sup,orting c¢juipent
rto insure that appropriate procedures for its employment are included i
the program of evaluation.

(3) Envirggmental Workshop: A ChLiC/MASSTFEFR workshop will be coudu tod
to evaluate the airspacc user conflicts in a mid-intensity Puropean
environment. The purpose of this workshop will be to develap & scenavic
for the validation experiments, provide a data base for future analysis
and provide a documented systcin for experimentation.

(4) Analysis: Continuing analysis based on backgron? and water 1ol
reviews and the environmental workshop output will result in an airopace
control problem definition and a recommended system for aiispace control
e¢rperimentation.

b. Phases 11 - V (Validating Experirerts): Uhen the problia tas been
defined and a recormended system developed, a series of validating experi-
rents will be conducted to test the proposed system using the scocuasice
developed in Phase 1. LFRach phasc will require approximately eroht reelio
to design and conduct the experiment, analyze the results, acd rotine (o
svatem., At briiade and higher levels, the refincrents dncorporated 1o
the system at the end of preceding phases will be evaluated to coemtd o o
validity of the changes. The experiments will be conducted jointly v
USACDC and §Q, MASSTFR, using current equipment and active duty perio: !
as players and controllers. Experimental phases will be:

(1) Phase TT - Battalion level,

(2) Phase 111 - Brigade level,

A-5
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(3) Phase 1V - Division level.
(4) Phase V - Corps level.
c. Command Reviecws (CR): CDC/MASSTER will conduct scheduled revicws
of the airspace control experiment after each phase of the program of
evaluation to expedite intra-command coordination and approval. 7he
perpose of these revicws will be to resolve quickly any prohlems that
develop and keep all interested agencies appraised of the progress of the
evaluation. A CR can be convened by either CDC or MASSTER at any time
that a significant problem or situvation arises,
7. RESOUERCE KEQUIREMENIS: |
a. During the problem definition (Phase I), recommeaded svstem
develupment phase of the Army airspace control experiment, highly qualified
perscunel frowm the CDC community and Army Center Teams will be required far
the purpose of providing the expertise to assist MASSTER in developing tle
necessary procedures for airspace control. These personnel should repres-
ent airspace users, i.e., Infantry, Field Artillery, Armor (Attack Heli-
copter), Air Defense, and Army Aviation.
b. During the airspace control experimentation (Phases T{ through V)
of the program, personnel listed in 7a will be required to monitnr and
evaluate the recommended system. ' +

c. During Phases II through V, player personnel will be requirsd to
represent the airspace users and man airspace control/coordination zlerments
at battalion, brigade, division, and corps levels.

d. Representation by tactical air coatrol systems personnel is ueeded
durine the experiment to conduct a total evaluation of airspace user

rcquirements and the development of those procedures necessary for air-
Spe.ce control.

¢. The actual number of personnel required during the experiwenratic..

is v be determined. The approximate number required by phase ia as fal-
lows: ‘

(1) Phase I - 75

(2) Phase 1I - 105
{3) Phage III-- 200
(4) Phase IV - 275

(%) Trase V - 300

A-6

N s e e o e

Il lenaa et s < ol e liig £, o e o WWTR AT 1T O S GEPTPYT WY C T R

4




1
i ]
111
1
L 1v

(Tentative)

B o A

Ditaided Flannipg,

1

arsbhop Tesipn
Work Liop
Analysis

g

oo hesion
1o Level Fup
Aualvsis

Ck

bde Exp bi-sign
Bde l.evel Exp
IA\H.'!I) i

cn

Div Fxp Nesign
Div L.evel Eap
Anate s

v {int Ppu)

Coryn Exp Design
Corps Lovel Hap
Analy:sis

(R (Final Ri?t)

27

21

12

27
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ANNEX 8

DEFINITIONS

s-1. Active Alrcraft (AFM |1-1). An aircratt currertly and actively
1a0ed 1n supporting the flylnn missions, elther through direct assign-
=~ nt to coerational unl*c or in the preparation for such assignment or
s s iqnment throunh any of *he loalstic processes of supply, malntenance,
modi fication.

Adenuate (MASSTER). An alrspace system |Is adequate when 1+ is
otfactTie, Tor the deflnition of effacilveness see paraoraph B-57.

. Alrtorne “peration (AR 310-25). An operation Involving the alr
movement into an ob,ective area, of compat ‘orces and thelr logistics
suprort for execution of a tactica!l or a .trateqic mission. The means
smpioved may be any combination of airtorne units, alr transportable
unite  and types of transport alrcraft, dependinc on the mission and
the overalt situation.

4, tir Controller (AFM ii-{). An indlvidual especiz2lly trained for
and a-sToned the cuty of the control (by use of radlo, radar, or

rmer meanc) of such aircratt as may be 2llo*ted tu him for operation
within bl rea.

B-5. Alr Corriders (JCS PUB 2). Restricted air routes of travel

srecl* o0 for use by friendly aircraft and established for the purpose
“* rreventing friendly aircratt from being fired on by friendly forces.

G (v oetense Action Area (AR 310-25). An area and the alrspace
cove [T WIThin which friendly alrcraft or surface to air weapons are
or=z1 1, iven sracedence in operations except under specified conditions.

7. A r Defense Artillery Mislident!fication Rate (MSSTER‘- The
grobabi HT\? That a friendly alrcraft 1c ldentified as a lle aircratt
a"d cnzaqged Ly a triendly alr defense artiilery unit.

=5, *ir Lefence Battle Zone (AR 3i10-25). A volume of airspace
surrounding an alr defense fire unl* cr defended area, extending to a
speclfied altitude and range, in which the fire unit commender will
2njage and cestroy targets not identified as friendly under criteria
ectablished by nicher headquarters.

5-9, Air Lefense Lialson Officer (SOP, 82d Airborne Div). An ADA

hattalTon staff officer whose primary ‘mlu\ Ts To Tocate at the

nearest AAOCP, or Air Force facllity with a radar capabiliity, and relay

8-1



timely aircratr early warning (EW) and Alr Defense intelligenc .
intormation cirectiy to the division's alr defense elerents.

=10, Air Force Del (MASSTER). A delay In proviciny ar MR *o

Alr .“c'?’ea.rc.n.'—_.w_q'm"e; 14 the MPR was "ot provided o
the aircratt before it entered the division airspece. uring the CPX,
nc *'inhts were actually interruptec because cf a failure o orovide

n 'FR, Because of the reculred reaction time, the provision of an

" 't the minute the alrcraft reached the division airspace was not

X sred adequate; this was 2 delay. Al! alrcraftt which nad MRP's
furristel aftar the alrcraf® entered the divicion alrspace and aircraft

ahich were not turnished an YRR were considered to have experienced a
elay,

-+ . Airspace Controi (USACCL). The coordination, intearatrion, and
“aquiation o the use of alrspace of detined dimensions.

J. Alrepace Control Area (TACM 2-1). Controlled alrspace which is

‘aterall, cefined ty the boundaries of a ioint f‘crce area of operations
15, Airspace Lontrol Authority (FM [-€0) (A) (TACM (-1). Airspace

omtrol author ty 1S apoointed by the .oint force commander and afTer
oraination with cther componént commanders wiii promuligate broad
icies to novern alrspace coordination in the combat zone.
1. Airspace _ontroi Lenter (TACM 2-1). The anency des. S"ed by the
ires a renace control authority with responsibility tor coorcgina®ing,
‘erratine, and requlating the requirements tor the use of 2irspace in
area of operations in accordance with dlirectives, operating procedures,
et isams nlans/orders, and fraamentary orders.

: “'rspace lontrol flement (ACE® (FM i01-5). An element of the
wni-® Caordinates the use of alrspace, provides in‘ormation on
ation <*atys anC recommends allocation ot Army aviation resources,
~lingtes Frmy air defense cperations, coordinates Ammy air traftic,
i nrov Zes intelligence through air cdefense chanrels. Tne ACE serves

tre _ommander's focal pelnt for airspace coordination for al! alrspace
ars .

hFirscace Control Facility (TACHM 2-1). Any of the several service-
wponent coateal fa3cilitios which may e irvolved in control of airspace .
! area. '

e entro!

-

t7. Airspace Lortrol Line (TACM 2-1). The perimeter of a segment of
rrspace «hich celineates its latera! btoundaries.




8-18. Airspace Control Obrjpc”” (MASSTER). Provision to the maneuver
commander of timely support necessary for him to accomplish his mission.

t-19, Airspace Control Problem (MASSTER). Accomplishment of the
airspace confrol objective while minimlizing Interforence ameng supporting
arms and services who utliize the alrspace.

20. Alrspace Cont~o! Sector (TACM 2-1). A sector of the airspace
ntrol area, desianatec Ly *the arez alrspace control authority,

B-21. Alrspace Control System (TACM 2-1). A system operated by the
Araa Alrspace Control Authori*y and consisting of the combined alrspace
control facilities and respcr itilli*ies cf ai! Service Components in

a joint force.

n-Z2. Airspace CoorJination (SOP, 82d Alrborne Div). A speciallzed
service o assist the commancer In coordinating all alrspace use over
*he civision Area of Operat'ons (AD). The service is designec to
minimize mission conflict, to5 pramote safery amonc a!l airspace users,
ana To increase mission effe~tiveness.

423, Airspace “anagement (0P, £2¢ Airberne Div). The function of
controlfing all joint airscace activities above a cesignated coordinating
altitude. Airspace manacement authority is normally the responsiblility
24 the Alr Force componment Commanccr and extends through a3l leve!s of
the Alr Trattic Reaguiation System.

~<4. Airspace Reservation (AFf™ 11-1)., The alrspace located above an
1irea on the surface of *he T«n' » wata, ' 'g3.ted and set apart Dy
camutive Order of *he “resigent, or by a state, commonwealth, or
"erritory, over which the f1ignt of alrcraft is prohiblited or restrictec
‘or the purpose of nationa! defense or for other governmental nurposes.

.-45. Airspace Users (MATSTER). Those arms a2nd branches of service
that require use of alrspace *c accomplish thelr mission.

~Zt.., Alr Traftic Control (loctrine and Frocedures for Airs Contro/
in the Combat Area, Warch 1971). The separafion of known alr gnﬂ'c by
reterence to electronic pcresentation or to flight plan data and position
reports, or to visual observation and instructions of the commander, or
nis representative employinc the aircraftt for the purpose of pramoting
safe, orderly, and expeditious movement cf alrcraft in an alrspace
controj area and to assist in identification fer alr defense.

-27. Alr Traffic Control Line (ATCL) (AFM Ii=1). An arbitrary line
established forward of The forward edge of The battle area along prominent
terrain features Identifiable to both air and ground. This |ine serves
two major tactical purposes:




a. |1 enhances freedom of movement of alrcraft operatirg in e
vicinity of the FEBA; and

b. |t provides alr cefense with a demarcation lire to facllitate
identification of alrcratt nenetrating the FEBA.

-28. Alr Traffic Control Service (AR 310-25). A service provided for

he purpose of: 1. Crasenting collizlons; (a) between aircraft, and

) on the maneuvering area between alrcraft and obstructions.
txpediting and mainta'ning an orderiy flow of air traftic.

3
-
1
\

=29, Air Traffic !dentification (TACM 2-1). The use of electronic
Jevices, operaticnal procedures, visua! oLservatior anc/or fiigat plan
correlation tor the purpose of recoanizirg friendly aircraft !r flight,

9-30. Air Tratfic Regulation (AFM 1i-1). The emgloyment of all means
*o promote the safe, orderly, and expeditious fiow of alr trafttic, 't
incorporates act!ve supervision of alrcraft* in flioht by radar and
radio, as well as supervision ty directive. |I*s snia purpose is *+o
provide inflinht assistance and avert co'iislons or other unsafe
coraitions in the affected airspace. |t does not exercise cperational
control.

3-3!1. Alr Traffic Fequlation Center (AFM (1-1). Is normally the
primary agency throuh which all traffic is reauiatag within a ccwat
srea, 1t is incorpcrated within the control and reporting center when
razar capabilities are required.

¥ Area Airspace Control Authority (TACM 2-1). An ofticer
cesignatec by *he joint ‘orce commanrder as coordinating authority for
'r.-ace contrcl service in the airspace control arsa. See

caraaraph B-13, Airspace Control Authority.

£-33, Armmy Air Defense Command Post (AADCP) (AR $10-25). The tacticat
neadquarters of the Army air defense commander.

5-34, Army Airspace Control System (MASSTER). The facilities,
~ouipment, communications, personnel, and procedures essential to a
commander for planning, coordinating, integrating, and requlating the
operations of assianed and supporting forces That must use the alrspace
to assist nim in accomplishinag his mission.

©-35. Army Aviation Delays (MASSTER). A celay in provicding recommended
routing To Armmy multiple alrcraft, command and control, and/or medical
evacuation flights. A delay occurred if the routing was not proviced to
the alrcraft before it began its flight. I|f the routing was received
the same minute that the flight was bequn, It was conslidered adequate
and no delay was assessed.
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B-36. Armmy Clement (S0, 82d Airborne Div). Army personnel,
representing the ARFOR commander In JoInt operations, !ocated at the
ngarest - :r Fcrce facility (FACP, CRP, or CRC), .h: reiay f)ight
hazargs 1o the Air Force.

B-37. Assistant Division Air Daterse Otflcer (Aun..0 (50, 82d Alrborme
Jiv). Specia! staft officer ard the ADR bafta!isr hon*andi" s
capresertative at ¢i ion lavel. This officer ! 3'<o *.p ch'ef of

*re Division Airspacc Contrsl Flement (DACE).

5=%3. lattalion Area (MASSTER). Tnat portlon of tre combat Zone tor
~shich a battalion Is qiven resporsidility, and wni~n Is descrited my
rear and tateral c.undaries prescridac by !'he n.x! righar headquarters
fnormally a 5rigade), ard an imaainary line beyond the FEBA te the rv-g»
of dedica*ed support ng fires.

2=, bBlock Al litudes ‘Toctrine and Preceduras ior Airspace Conmtiol In
the Combat Area. “arcr, 1371). Lavels above mpcr soa i(@vs! which
calineate the var~ical houndarics of a segmen® of airspace.

=42, rigade Aicspace Control Eiemsnt (BACE) (50F, 82d Airburne Div).
“h2 clement witrir oo Lrigade (P tfasked to receive and plot aclivi¥les
of the brigede 3 airspace users ard coorcinate the use of alrspace in

order *o avoid wontlicts. ‘he BACE is an extension of the DACE.

-

8r gacs nthaag acrggi_(BAP) (SOP, 843 Alrtorne: Givi. T
ant.air packege prov.d4ec¢ each brigade by the divis.on's or,anic air
Jefanse datraiton. This pachage normally consists of the BACE, & 12 aun,
Toome ylcan battery, ant |5 Redey. teams.

TS0 Lo Lace Aves (CHUCTEIO . That portion of the comtat zone for

ien A 'ruanT—T:'u ven respensibility, and which is described by rear
<rnd latecal poundarras arascribed by the next higher headquarvters
‘normally a Givio.oni, @3d an imaglnary |ine beyond the FEBA to the ramgs

21 dedicz*ea supporting fires,

B A
-

. brigade iwer {"'ALSTE=;. Tnat portion of the trigace srea which
5 %enind *he battalion rear boundaries.

B-44, Combat Area (JIS °PUB | and AR 210-25). A restricted srec (air,
tand or sea) which is established to preavant or minimize mutual (nter-
tareace between tfriendly forces engaqed In combat operations.

R-4AS. Component (MASSTLR). A part ot a whole, és, for example, the

grouping within a joint force ot the forces of & particular service
under the command of an officer of that service.
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B-46. Component Commander (Doctrine and Procedures for Alripece Coﬂrroi
in the Combat Area, WMarch 1371). The oft'cer des gnates Yo commen
forces cf tis service which are assigneé¢ 10 & jcirt *oire.

B-47. Control (AF 210-15). Authority wnilch may cr less than tuil
command exercisec by a ccmmander over part of *he mctivities of
subordinate or c*her organizations.

3-48. Centrol and copertinn Jenter (CRC) (AR 310-25). An eiement of
te United Statuc 7~ Force tactical alr control s/c+ea sibordinate Yo
the Tactica!l Air Control Center, from which radar cont: ol ard war:lng
opera*tions are conducted within Its area of raesponsibiilty,

5-49. Centro: and Renorting Pos? (CRP) (AR 310-25). Ar element of tne
‘nited States Air force *actical air confrol svstem, subordinate to +he
Cortrol and ‘«woor*ting Center, which provides rader c-ontrci asd surveli-
fance within 11 2-ea ot responsihbiiity,

B-52. “ort red ~|rSpare (AR 1!7 °5) Ajr_pace 27 tetiney gimensions

Within whinrm ai~ t=2¥fic ccrtrol <Brvico i3 pro.idnd.

=51, Toordinatire Authority (AP 210-25). The authority gran?ed o a
commarder or indi/:dua. a.siqred ressonsibl'ity tor coordi nating specift!-~
tunc*iors or ac<ivitiec involving forces of two cr more countrias, tio
or more Sarvice. . o~ twe 57 more forces Of the same Service. He has taw
4t erit, Yo roquire wonsul tation betweern the agenciec involved orf

e rerresertatives put does not have the authority ¢ compel agreement.
‘r case of gisacreament between the agencles involved, he shouid attempt
v obrain essent, s agreement bv dliscussion., Ir the event that he s
raLle ta abtain essenfial agreement, he shall ~ofer the matte. to the

o *.onoagthor iy,

-

2=l cordinartion (USACDC). The process of sacuring unity ot affort

it e geveiorme~t ¢t courses of action Involving the use ot airspece.

©-33. ‘rossover (“ASSTER). A potential Incident ct interference which
cacurs wien A manned airspace user occupylng airspace over a meneuver
urit conflicts with one or more alrspace users in the adjacent maneuve. "

uni*.

8-54. lesignated Airspace (Doctrine and Prncedures tfor Alirspace Control
in the Combat Area, March, 1371. A segment of olrspace wlTh lateraily
and vertically defined led TTMiTs witnin which specis! alrspaco contrel
nrocedures are apolied by the airspace contro! tacility to which assigned.

B-55. Direct Air Support Center (DASC) (MASSTER). USAF fecility

desiqned to cperate with a CTOC or ar independent DTCC. The DASC provides

B-6




a fast-reaction capatitity to satlsfy immediate requests from Army forces
for tactical air support.

B-56. Division Airspace Control Eiement (DACE) (FM 101-5).
See paragraph B8-15.

B-57. Effectivenuss of Airspace System ('1ASSTER). An alrspace system
is effectlve when tho ciements utilizino airspace provide the commander
with sufficient support to allow him to accomplish his mission.

B-58. ¢Efticiency of Airspace System (MASSTER). An alrspace system is
efficient when an alternative requiring less time, communications, or
personnel cannot be devised.

B-59, Estimated Probability of Interference (MASSTER). The ratio of
the number cof poten*ial incicdents above an area to the number of
simultaneous missions above that area.

B-60. Field Artillery and “ortar (FAM) Delays (MASSTER). A change in
the time of firlna FAM missions to accammodate the flight of alrcraft.
This change could nave teen early cr late firina or cancellation of
the mission.

B-61. Flight Cocraination Center (FCC) (AR 310-25). A subagency of
the flight operations center norrally operatina in the forward area of
*“he field army, *o extend traffic reaulation and communication
capabllities.

B-62. Flight Operations Center (AR 310-25). The element of the

tactical Frmy alr fraffic requlatior system which provides for alrcraft
flight followina, cecara*tion of alrcratt under instrument conditions

and identification c* friencly aircraft to friendly air defense agencies.

B-63. Forward Air Control Fosts (FACP) (AR 310-25). A highly moblle
United STafes Alr Torce tactical alr confro! system radar faci ity
subordinate to the control and reporting center and/or post used to
extend radar coverace and contro! in the forward combat area.

B-64. Integration (USACDL). The process of consolidating requirements
for use of airspace in the interest of achieving a common objective
at the !owest possible level of effort,

B-65. Interference (MASSTER). The hindrance to operations, to
include safety hazards and coordinating delays, resulting when two or

more alrspace users must use the same alrspace at the same time to
accomplish their missions.
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B-66. Joint Airspace Control Center (Doctrine and Procedures for
Alrspace Control Tn the Combat Area, Marct 1971). 5ee paragraph B-14.

B-67. Joint Force (JCS PUB | and AR 310-25). A general term applled
to a force which is composed of slanlficant elements of the Army, the
Navy or the Marine Corps, and the Air Force, or two or more of these
services, operating under a single commander authorized to exerclse
unl fied command or operational control over such joint forces.

B-68. Level of Airspace Utllization (MASSTER). The density of qround
and aerial weapons systems and aircratt within the commander's tactical
sector of responsibiiity.

B-69. Mid-High Intensity Alr Environment (FM 44-10 (Test )). An alr
environment ¥eaturTng substantlal use of friendiy aviation, field
artillery, and air defense artillery In the face of enemy aviation, alr
defense artillery, field artillery, radar surveillance, and electronic
Countermeasurrers. (This environment has not been experienced by US
torces since isolated occurrences during World War ||, but must be the
environment in which the alrspace coordination service is designed to
functior..) The air environment impacts on doctrine, factors, and
materie!l .

B-70. Minimum Risk Route (MRR) (MASSTER). A route recommended to Air
Force ayd Army alrcraft to minimize the probability of the aircraft being
involved in a potential incldent of Interference. In the report this term
Is synonymous with the term 'recommended route."

B-71. Misslon Palr Comblnations (MASSTER). Two different alrspace
users' missTons over a maneuver unit which overlap in time.

B-72. Monitoring Service (TACM 2-1). The genera! survelllance of
known air tratfic movement by reference to radar scope presentation or
other means for the purpose of passing advisory information concerning
conflicting traftfic or providing navigational assistance. Direct
supervision or control are not exercised, nor is positive separation’ 3
provided.

B-73. Non-Troop-Support Artillery (MASSTER). Artillery fired at i
targets other than in support of troops in contact.

B-74. Positive Control (JCS PUB | and AR 310-25). The operation of air
tratfic In a radar/non-radar ground control environment in which positive
identification, tracking, and direction of alrcraft within an alrspace

is conducted by an agency having the authority and responsibillity therein.




B-75. Potential Incident of Interfsrence (MASSTER). Any pcrent!a’
hindrar 3 Yo operations resulfIng when two or more alrspace users, of
which at least cne is manned, use the same airspace at the same time
‘n order to accompllsh thelr mission.

#-76, Ratio of Fotent!a: !ncidents lc Mission Palr Combination (MASSTER).
“he *ractlon whcse numerator |s The rumber of pofential ThcTdents ©
interference by tipe tirenace user and area and whose Jenominator Is the
umber of m'ssion pale comninations of the same tvpe over that area.

B-77. Pequiation (JSACDC). The supervision of activitles that use the
airscace to provide for fliaght safety,

2-78. Pestricted Area (JCS PUB 2). An z2res (land, sea, or alr) in «r -t
there are special restrictiye measures employed to prevent or minimize
intarferance between friendiy forces.

3.73, Sector Airsgace Contro! Authorlty (TACM 2-1). An otticer
Jesinnates by *he area a'rspzce control authority as coordinating
authority for ailrspace control service in an aslrspace contro! sector.

B3-80. Simp!i tiec Volume c* Airspace (MASSTER) . A rectangular
paraileiepioed whose dimensions describe the !encth, width, and depth of
alrspace uti:'l1zed over a specified time interva' by a projectile or
alrcrate.

B-8i Simuitaneous Missions (MASCTER). The occurrence of two or more
si=p1 #Tes volumes cf alrspace above a unit's area during o speclitiec
+irme period.

B-82. sctical #ir Lontro! Zenters (AR 310-25). The princlipa! alr
sperations Installiaticr, (lard or ship based) from which all alrcraft anc
alr warninn functions of Tactica! air operations are controlled.

G.R3. Tastica! Air Contro! Farty (TACP) (AR 310-25). A subordinate
operaticnal component ot a tactica! alr control system designed to
provide air 'iaison to lana torces and for the control of alrcraft.

5-34, Tactical A r Control System (AFM |1-1). The organization and
equipment nececsary To plan, direct, and control tactical alr cperations
and to coordina*e air operations of other services, It is composed of
control agencies and cormmunications-electronics facilities which provide
the mean<s for cen*ralized control anc decentral’ zed axecution ¢t misclons,

=B85, ‘iap of-the-Ear~th Flight (MASSTER). A fiight as close to the
earth's Surtace as vegetation or es wlill parmit, while generaliy
followling the contours of the earth.
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B-86. Tactical Air Navigation (TACAN) (AFM 5(-4). A navigation vystem
which supplTes slant range distances and bear ngs to alrcraft,
B-87. Weapons Free (FM 44-1). An alr defense weapons controf status

stipula¥Tng That alr defense fire units fire at any alrcratt not
identified as friendly.

B-88. Weapons Hold (FM 44-). An alr detense weapons control status
stipulating that alr defense fire units do not fire (the right of
self-defense is not denied Iin peace or war).

5-89. Weapons Ticht (FM 44-1). an alr defense weapons control status
stipulating that alr defense fire units fire on.y at alrcratt positiveiy
identified as hostlle In accordance with the hostliie criteria,

8-10




ANNEX C

AIRSPACE CONTROL CONFERENCE MEMORANDUM FOR RECORD

ATHAS-A ? February 1973

MEMORANDUM FOR RECOPD

SUBJECT: Airspace Control Conference

1. References:

a. sa, COR CONARC, ATIT-RD-CP, 152137, Jan 73, subject: Airspace
Control Seminar.

b. MNsa, CDR COMARC, ATIT-RD-CD, 171825, Jan 73, subject: Airspace
Control Seminar.

¢. Ltr, CDR MASSTLP, ATNAS-CG, 29 Jan 73, subject: Airsnace Control
Conference.

2. A aeneral officers airsnace control conference was held from 020800-
0217G) Feb 73 at Buildina 38N, Fort Hood, Texas. The nurpose of the
workina conference was to discuss seven fundamentz1 issues identified bv
the MASSTER Army airspace control war aame and CPX-exneriment with a view
toward resolvine these issues. The conference was chaired by

LTG G. P. Seneff, Jr.

3. The followina is a list of attendees:

FORT BENNING BG Richardson
LTC Jones
CPT Spranue
Hr. Himes

FORT BLISS "G Shoemaker, Raymond
COL Russo
COL Small
MAJ Lyles
Mr. Fries

HO COC BG Vauahn

COC COMSGP BG Gudael
COL Adkins
LTC Seayo
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COC CONFORGP BG Lynn
COL Moore
LTC Farmer

CONARC COL Soler
MAJ Nettles

FORT KNOX MG Desobry
LTC Anderson

FORT RUCKER MG Burdett
COL Gaddis
MAJ McLeomore
MAJ Warren

FORT SILL MG Wetheril) |
COL Caid
COL Constance i
COL Nadeau
COL Wildrich
LTC Wingate
MAJ Jemison
CPT Gordon

FORT HOOD LTG Seneff
MG McChrystal
G Shoemaker, Robert
BG Starker
COL Harrison

4. This memorandum summarizes the understandinas reached with respect
to the seven fundamental issues presented. Comments by attendees on a
draft of this memorandum are included as inclosure 1.

a. Issue #1, examination of the ADA misidentification rate used
during the war game and experiment. It was agreed that the misidentifi-
cation rate used was a reasonable estimate of what can be expected in
an average Army unit and permitted a valid identification of airspace
control problems relatina to ADA misidentification.

b. Issue #2, the possible requirement for an ADA alert net to advise
selected ADA firinag units of the passage of friendlv aircraft. It was
aareed that an ADA alert net is desirable down to Chaparral-Vulcan firing

c-2
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units. It was also aqreed that further investigation is needed into the
method of operating this net and into the feasibility of using organic
Chaparral-VYulcan communications for this net. A majority of the conferees
agreed that this ADA alert net should not include Redeve firing units and
that Redeye firing units should be controlled through existing organic
command nets. A minority still saw a requirement to include Redeye firing
units in the ADA alert net. :

c. Issue #3, the use of a more stringent weapons control statds for
divisional ADA weapons. It was agreed that:

(1) No chanae is needed in the definition of ADA weapons control
status.

(2) No chance is necessary on the normal division ADA weapons control
status for Chaparral-Vulcan fire units with respect to fixed wing hiah
performance aircraft; however, it may be necessary to write out what might
be a more normal situation concerninag rotary wina aircraft for all weapons
systems and the normal weapons control status on Redeve.

(3) The division cormander is oblicated to snell out detailed criteria
for the emplovment and use of ADA for a aiven tactical situation.

d. Issue #4, the possible requirement to establish a procedure to
reschedule artillery fires not in immediate support of maneuver forces.
It was aareed that reschedulina of this type of artillery fires is
currently provided for through the use of restrictive fire planning
procedures. The brigade fire support officer presently has incomplete
data on some fires not in immediate support of the maneuver forces. The
Field Artillery Center, Fort Sill, will develop procedures as how to best
make this information available at the brigade level, which may require
adjustments to present radio nets, tactical air request forms, field
manuals, and SOP's.

e. Issue #5, the possible requirement to establish an airspace control
element at brigade level. It was aareed that:

(1) The control of airspace at the brigade level is an integral
function of normal staff procedures to be performed by the operations
officer assisted by combat support staff officers, commanders and liaison
officers assigned in supnort of the brigade.

c-3
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ATMAS-A
SUBJECT: Airspace Control Conference

(2) No separate staff orqanization is necessarv to perform the air-
space control function at the bricade level. (Also see naraaraph 5d
below.)

(3) The Lrinade onerations center should include 1iaision officers
from field artillery, air defense artillervy, Armv aviation, and Air Force
when this type support is beina provided the briaade.

(4) That the ADA alert net terminus be located in the briaade
operations center. Additional personnel mav be required for Z24-hour a
day operation of this net.

f. Issue #6, the possible reauirement for a divisional cormmunications
net with an Air Force aircraft control center/post. It was aareed that:

(1) There apoears to be a reauirement that a radio net be established
to link an Air Force control facility and an Armv division. A majority
of the conferees aareed that this will be one freaquency with temminals at
the division headauarters and each brinade as well as at the Air Force
control facility. The communications between the division headquarters
and the Air Force control facility will be monitored by the brinades to
facilitate the speedvy transmission of on-the-way instruction to the ADA
alert net. A minority felt that there mav not be a reauirement for
brinades to monitor this net. (Also see naranranh €, Incl 1.)

(2) It would be apnronriate for the Air Force to nrovide the
eauipment and personnel to operate this net. The objective of this net
is to reduce risks for Air Force aircraft which transit the airspace
over a division and facilitate Air Force control of Air Force aircraft.

a. Issue #7, the possible reauirement to establish additional
communication nets within the division, to include the division airspace
net, the fire sunport warning net, the ADA alert net, and the briaade
air-to-around net. A comnosite of reauired airspace control communica-
tions nets is denicted qrarhically at inclosure 2. It was aareed that:

(1) A Division Airspace 'let is reauired between division headquarters
and the briqades for the purpose of passinn airspace control information.

(2) The Fire Support Warnina Net may not be required. Current
procedures, with some minor modifications, provide adequate capabilities
for coordination of field artillery firinas. The Field Artillery Center is

determining the modifications which must be made to provide the briaade fire

support officer information concernina all artillery and heavy mortar fire
which transits the airspace over the briaade.

(3) An ADA Alert Het is required. Discussion concernina this net is
included in paraaraph 4b above.

c-4
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outlined in paraaraph 4e above as part of an intearated combat support
section performina airspace control functions as well as their normal
liatson functions on a 24 hour a day basis.

(4) Vvary the ADA alert status and/or rules of engagement.
lodifications should be made both by type weapons system and by ageo-
nraphical location of the weapons.

f. Briefinas should be aiven to various Air Force units cencerning

the probability of Air Force and field artillery and mortar (FA-M)
conflicts.

’ P B

\}‘af | .k. J—y
3 Inci JOSEPH B. STARKER
as Brigadier General, USA

Chief of Staff
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SUBJECT: Comments, Airspace Control Conference *‘emorandum for Record

1. Reference, 1tr, CDR MASSTER, ATMAS-A, 7 Februarv 1272, subject:
Memorandum for Record, Airsnace Control Conference.

The loetter referenced in paraaranh 1, above, asked that attendees of
the Armmy Airsnace Contro! Conference held at Fort Hood, Texas on
22 February 1973, corment on the draft memovandum for record cof the
conference.

3. 1inhe followina verbatim corments were received from the U.S. Army
Continental Amy Command, Fort Monrce, Viraintia:

&
a. Review of draft ''FR has been comnleted. This HN aarees with
surmarization of cornments pres->nted.

b. Comments, concurrence and/or nonconcurrences will be provided
after CUHARC review of finalized 'FR.
2., Tne followina verbatim comments were received from the U.S. Armmy
Combat Levelopments Lommand, Cow?at Systems Groun, Fort Leavenwcrth,
Kansas: /

a. The memocrandum was reviewed as recuested. 'With exception of the
corment in paraaranh 2, the memorandum accurately summarizes the under-
standinas reached at the conference.

v. The point mentioned near the close of the conference by 3G Vaunhn
that the evaluation continue is not included in the memorandum. Thi:
needquart.rs considers it essential to examine the system which is to

;;e recormended to Department of the Army as the Armv Airspace Control
vitem.

5. The followina verbatim comments were received from the U.S. Ammy
Field Artillery School, Fort Si11, Cklahoma:

a. The Field Artillery Center has reviewed the understandinas
reached durina the 2 Februarvy Ammv Airspace Control Conference and
concurs with paragraph 4d and paraoraph 4o(2).

b. The Field Artillery Center is reviewina current procedures used
by the Bricade Fire Support Officer to determine the best method to
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‘1 the “bjectives anreed upon. Adjustmerts may be recuived *-
cresent radio nets, tactical afr request forms, fleld meiuais,

' | .
SOP's.

¢ following verbatim comments were roceived from *he U.S. fray
n Scheol, Fort Rucker, Alabama:

. Concur with summary of issues 1-£ 2s stated.

The USAAVNS nesition as pertains to issucs 5-7 ¢ meintained
tated below:

. Existing doctrine (FM 1-60) coverning the Army'‘s Afr Trafii-
51 System provides for & c,municat..un 1ink with the CRL/®
FOT/FCT to bettar accomplish the af- traffic control nissisn
¢t was not played durina the CPX expe~iment nor was fts :Lrpertin:
“1al corstdered 1 evaluating the BAS: concept or in determing “he
v+ new divisiona) communications net with tnhe Air Focrce CRC/P.
corunication capabilities of the FOC/FCC syetem (1.e., PM, WKF, UNF.
I telrtyne) should be thoroughly evaluated under fielc cond’iicns
rmine what extent cxpanded utilization of existing ATC personi=
ment could contribute to airspace management. An importent
e nosuch an evaluation would be to 1dentify potential savincs
onnel, radic frequencies and equipment redunda under that

or ;-\::ed solutions 2volving from the atrspace control experi:ent.

- aLove comments are supportea by operztional experience oo ned
SAaNS Adr Traffic Control Company (72d ATC) in numerou: Soint
©5 conducted by the Readiness Command and the 18th Afrborne Corns.
-xercises have successfully demonstrated that the communications
litfes of the FOC/FCC can provide (in addition to flight follow’ng)
ther atrspace information to Afr Force and Army Aircrafi.
a5 to other Airspace Contro! Agencies. This has been success“ully
“1ished by co-locating and intercomnecting the FOC and CRC/P cormmind-
to insu®e timeiy 2cquisition and dissemiraiion of essential
‘ate to the FCC and Div TOC which ave similarly located and
cu comunications wise,

In order to provide a better baseline for decisions associa®ed
‘pace management. It is recommended that the FOC/FCC system be
i durinn the forthcoming GALLANT HAND Exercise to determine the
f 'ts capability to support the functions of airspace control.

fo1lowing verbatim comments were received from the U.S. Avmy %ir
chool, Fort Bifss, Texas:

c-8



a. Reference paraaraph 4a. The absolute values presented durina
the airspace control conference are not considered a valid identification
of airspace control problems relating to ADA in that there is a great deal
of difference between the potential incidents identified by the computer
and the shooting down of airplanes. This is primarily due to the computer's
inability to play system limitctions (i.e., rear aspect only for Chaparral
and Redeye) plus the fact that attrition was not olayed. This allowed
mistaken engagements and even multiple mistaken enjagements which would
not have occurred in real life. Additionally, it must be remembered
that the mistaken enaagement problems in an all arms problem rather
than a pure Air Defense Artillery problem due to the fact that one of the
weapon systems under discussion is an all arms weapon. Recommend that
, the memorandum for record be modified to indicate that the mistaken
engaqgement rate is valid for identification and quantification of the
problem only if system limitations, proper tactics and attrition are
played.

b. Reference paraaraph 4b. Further investiaation of the ADA alert
net without reaard to other airspace control functions is seen as a
refinement to a system which has not been validated. Further investiqa-
tion should be made of the entire airspace control system so that some
base reference may te established which, in turn, can be subjected to
risk analysis to determine an acceptable risk level for aircraft. The
accepted risk level must drive the determination of airspace controi
requirements and functions. Without determination of an acceptable risk
level, testing of individual elements of a system is of necessity
inconclusive and may lead to conclusions which are not supportable by
logic or data.

c. Reference paraq-aoh 4e. If any conclusions can be drawn from the
| CPX conducted in ilovember 1972, one might be that the existina staff
cannot absorb the airspace control function and still perform its present
functions. A consensus of views expressed during the seminar indicate
that a Tactical Support Center or Combat Support Center should be formed
to accomplish the airspace control function. It was agreed that the name
of such an entity was of no importance but that recoanition of the need
for a coordiaating agency was very important. Further discussion
indicated that the airspace control entity would not be a TOE organization
but would be formed during combat and combat training situations to
coordinate all combat efforts in the brigade under the staff supervision
of the Brigade S3. Recommend that the memorandum for record be chanaed
to reflect the aareement that a Tactical Support Center or Combat Support
Eenter (name immaterial) be formed to accomplish the airspace control
unction.
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f d. Reference paragraph 4f(1). The requirement for a communications

I net between the CRC/CRP and the brigades in addition to the division
headquarters has not been fully validated. This point was raised during
subject seminar. In addition, the Division Airspace Net discussed in
paragraph 4g(1) of subject document could be utilized for passage of
on-the-way information. Recommend that memorandum for record be changed
to reflect the need for further evaluation in this area.

f e. Reference paragraph 5d. A rerun of the CPX experiment will be of
doubtful value unless a complete ai:space control system is tested. A
base data reference was not established during the previous CPX in that no
system tested yielded the desired results (i.e., no potential incidents
of interference). A system can be validated only if it proves to
produce acceptable results. At that point, refinements such as those
mentioned in the referenced paragraph may be in order but not before.

' f. In summary, 1t is felt that further investigation of the entire
f airspace control system in the form of another workshop and/or CPX 1is
required and that further refinement of the individua: elements should be
deferred until a system with an acceptable risk level is designed,
evaluated, and validated.

PN,

5. The following verbatim comments were received from the U.S. Army
Infantry School, Fort Benning, Georgia:

a. Goncur with the sumiary of all issues except that part of (1)
of issue #5 which states, "the control of airspace at the brigade level
is to be performed by the operations officer . . ." The USAIS prefers
the summary statement by Colonel Harrison that "control of airspace at
the brigade level is a lesser function by the coordinators on the brigade
commander's staff. Functions of airspace control are necessary but not
a separate element in every organization and the maaritude changes with
the organization." Rationale for this preference is that responsibility
for airspace control among the brigade staff was an unresclved issue
between the S3/S3 air and further investigation may reveal that this
function can be delegated at the discretion of the brigade commander
withcut adversely affecting mission accomplishment.

b. Recommend that paragraph 5e of the inclosure to the reference be
rewritten to reflect that the subject briefings were suggested as a task
for the Field Artillery School.

9. The following verbatim comment was received from the U.S. Army Armor
Center, Fort Knox, Kentucky: "The draft memorandum tor record of the

Army Airspace Control Conference has been reviewed and found to accurateiy
reflect that which transpired.” |
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ANNEX D

REFERENCES

D-1. Army.

a. FM |60, Army Alir Tratflc Operations, November 1968.

b. FM 1-100, Army Aviation Utilization, August 1969.

c. FM 1-105, Army Aviation, Techniques and Procedures, January 1966.

d. FM |-110, Armed Helicopter Employment, July 1966.

e. FM 6-10, Artillery Communications, March 1970.

t. FM 6-20-1, Field Artillery Tactics, July 1965,

g. FM 6-20-2, Field Artillery Techniques, March 1970,

h. FM 6-102, Field Artillery Employment, Aerial Field Artiliery,
January 1970.

i. FM 6-140, Field Artillery Cannon Battalion and Batteries, June 1965.

J. FM 7-20, The Infaniry Battalions, December [969.

k. FM 7-30, The Infantry Brigades, March (969,

FM 11-21, Tactical Communication Systems, Army, Corps, and Division,

November 1961 .

m.

n.

FM 17-15, Tank Units Platoon, Company, and Battalion, March 1966.
FM 17-36, Divisional Armored and Air Cavalry Units, November |96§.
FM 23-17, Redeye Guided Missile System, Cctober 197i.

FM 23-17A, Redeye Guided issile System, March 1969.

FM 24-17, Tactical Communication Center Operation, December 19€7.
FM 24-18, Field Radio Techniques, July 1965,

F14 30-20, Aerial Surveillance Reconnai=sance Field Army, April 1969.

F 30-102, Handbook on Aggiressor Military Forces, October 1969.
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u. FM 31-100(T), Survei'lance, Target Acquisition and Night Observa-
tion (STANO) Operations, May 1971.

v. FM 44-1, Army Alr Defense Employment, July 1967 and change |
March 1972,

w., FM 44-1-1, Army Air Defense Operations, October 1969.

x. FM 44-2, Air Defense Artillery Employment Automatic Weapons
M42/M55, MNovember 1968.

y. FM 44-3 Air Defense Artillery Employment CHAPARRAL/Vulcan,
April 1968 (Manuscript Version, July 1972).

z, FM 44-4, Procedures and Drills for CHAPARRAL Self-Propel led
Weapon System, January 1969.

aa. FM 44-7, Electronic Search Centrals AN/GSS-1 and AN/GSS-7,
May 1966 .

bb. FM 44-10(T), Army Airspace Control, June 1972,

cc. FM 84-13, Air Defense Fire Distribution System AN/MSG-4 (Missile
Monitor), June 1966.

dd. FM 44-14, Air Defense Fire Distribution Systems (Birdie),
March 1966.

ee. FM 44-96, Air Defense Artillery Employment Hawk, March 197t.
ff. F" 54-5-1, Sunply and *Yaintenance Command (Test), March 1967.

qq9. FM 57-1/AFM 2-51, US Army/US Air Force Doctrine for Airborne
Operations, September 1967,

hh. FM 57-35, Airmobile Operations, March 1971.
ii. FM 57-38, Pathfinder Operations, October |968.
jJ. FM 61-24, Division Communications, June 1968,
kk. FM 61-100, The Division, November 1968.

I, FM 100-26, The Air-Ground Operations System, January 1970
(and draft, May, 1972).

m. FM 100-27/AFM 2-50, US Arﬁy/US Alr Force Doctrine for Tactical
Alrlift Operations, January (967.
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P RED0-2 -0, Pagio Sets AN/VRC-1? and AN/VRC-43, -4 -7,
A6 -4 AR, anc -49, Decemper 1961 .
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ANNEX E

SYSTEM PROCEDURES, TACTICS, AND TECHNIQUFS

E-1. Run I.

a. System A, which was evaluated durina run | on 6 Novemper 1972,
used Scenario |, Delay. System A used a BACf as the bricade's primary
agency for airspace control. The critical informatinn passed between
aqencies Is shoun in fiqure E-I.

b. The tactics and techniques used by the plaver oraqanization are
shown below:

(1) The delay operation was conducted in accordance with F* 61-100,
chapter 8, section IV. Tha division delayed in zone across a front
25 kilometers wide with two brigades abreast alonq successive positions.
The reserve brigade was positioned in the center of the division zone.
This facilitated its employment th-oughout the division. The divisional
armored cavalry squadron protected ‘“he division's richt flank. |Its air
cavalry troop screened the riqght brigade's front. The air cavalry troop
was attached to the division and screened the left brigade's front.

(2) The field artillery fires which were availahlie to the division
Iincluded the division artillery assigned battalions and the following
additional artillery: Seven 155-millimeter howitzer batteries, five
8-inch howitzer batteries, and four |75-millimeter qun batteries. The
employment of these fires was characterized by mixed calibers in denth,
Targets were engaaed at lona range and by increasing volumes of fire as
they closed on the delay position. The priority of fires was to engaged
forces of company size.

(3) The divisioral ADA and Redeye weapons were employend to orotect
the briqgade and division command posts, LOC's, and forward elements.

(4) Close air support strikes were employed against platoon-size
mechanized and tank tarqgets near the friendly forward elements and
battalion-size and command facilities targets in the enemy rear. Twenty-
elaht percent (13 of 4R) nf the air missions over the division were close
air support. The supporting aircraft used an aerial maneuver snace
3 kilometers by 4 kilometers by 8,001 feet. These strikes were on station
an averane of |10 minutes. The aircraft penetrating the division airspace
on interdiction, combat air patrol, and rcconnaissance missions were
flying between 0 and 577 feet.
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=%, QPun 3.

a. System B which was evaluated on 8 November {372, used Scenario 3,
Countarattack. System 3 used existing elements In the current TOE, w!+hou*
.5 A-my nersonnel augmentatlon, fcr control of alrspace. T7TOE ¢quipmsnt was
auqmented with radios. The brinade 3 alr was the primary agency for
cortrotl of airspace. |t apreared *hat the three rarsoarel In the °3 air
snction worked only on 2irspace cortrol. The basic phiilosophy of this
svatem w:s tc assign a minimum risk r~oute based on general knowledce »f
trs *aztical situation rather than on detalled knowledge ¢f the act!vities
nt Tatt AF | and Army aviation elements, The criticai Information a<sed
beocwenn 2aancies is shown in flgure E-3.

{1) Changes tnat ware made to svitem B are |lsted beiow:
(a) After 1545 hours the brigades no !onger monitored the TRP net,
{:) At 1770 hours 3d trigade elements moved into a jump CP. The

~ rets ave. latie In the jump CP included the briqade command ret,
iires* sucport battationn (0-53; DS Bn C&F FSN, NCD,; Alr Reg Net ALO

A

A\l

i.! Irly one map was available in the jump CP.
{Z) 1n the main briqade CP, operations and techniques used in
"t B wnra the same as those used in system A, with 'hc excentiuns

“ A - L S
C e Talow

/N

‘n *he 2d brinade the S3 air (one officer, one NCO, and one
! ~ad no map and did not plot routes; the FSO had radial dispiays
v 19« map for al'rcraft locations.

AT

{0} In the 3d trinade the S3 air (one officer, one NC, and one

) artually plotted routes on the displays, and they were 'oca*a!

A tha O

Lor

"7) 1t appeared that the majcrity of the AF minimum risk routes

~-+ assianed along the division and brigade boundaries.

Thne tactics and techniques used by the player organization are
Shown helow:

{1} The ccu-.terattack was conductad in accordance with P4 61-100,
~varrer 7, sactlon (11, The division counterattecked In 2one across a
fron* 11 rilometers wide with one brigade in order to reduce an »ssumed
penctration and selze two battalion objectives. The reserve briqade was
positioned 19 kilometars to the rear and was committed in the 2d br'gade
zone. The divisional armored cavalry squadron executed a rear areas
security mission. The air cavalry troop remsined under squadron cantral,

E-8
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Para E-3, Run 3 (cont)

(2) Field artillery flres avallable to the division inzlude:1 the
division artillery assiqgned battailons and the followina addltinnal
artillery: Seven 155-millimeter howitzer batterias, five 8-inch
nhowitzer batteries, and four 175-rillimeter gqun batteries. The
em~loyment of these fires was characterized by positioning in depth.
Medium artillery supported the counterattack from current or alterrate
msitions. Heavy volumes of fire were used to Isolate the penetra*’~;
and to neutralize elements within the penetration. Prinrity of firas
w3s to forces In contact unti! the counterattacking forces crosced the
line-of-departure, at which time they had priority of fires.

(3) The divisional ADA Redeye weapons were emnloyed tc protec- <.
division and brigade CP, the counterattackina forces, and tre elemer-.
in control.

(4) Close air support strikes were emploved aqainst armor and
mechanized elements in the penetration and reinforcements ir the enem
rear. Of the air missions over the division, 33 nercent (20 of Al .r -
close air support. The supporting alrcraft used ar aerial maneuver spa .o
C kilometers by 7 kilometers by 10,000 teet. These alrcraft were on
station an averaae of |5 minutes. The alrcraft penetratina the division
air snace on interdicticn, combat air patrol, and reconnalssance missions
were flvina 5,000 fcet.

(5) Army aviation was used in command and contiol, liaison, and
medical evaluation roles. No air or attack cavalry alements wera <iven
an area of operation,

€-4. Run 4,

a. System B-1, which was evaluated during run 4 on |3 Noverher |V [,
used Scenario 2, Defense. B-1 involved only minor modi fications t:oum
system B. The modifications involved changes In ‘the physical layout of
the working area for the S3 alr at brigade. Except for the chanaes
noted below, the procedures were the same as those used in system B.°

(1) The brigade copied all Information transmitted on the CRP net.
When division asked for minimum risk routes, the briaade was ready.

(2) During the tirst 40 minutes, the brigades dic not menltor the
CRP net.




(3) At 1415 hours the 3d brigade elements moved into a jump CP.
The radio nets and personnel available in the jump CP were:

(a) Bde cmd net: Co.

(b) DS bn CAF net: FSO, NCO,

(c) Alr req net: ALN, NCO,

(4) The FSO had the only map which was availahle in the jump CP,

b. The tactics and techninues used by the plaver oraanization are
shown below:

(1) The defense operation was monducted in arcordance with
Fuv 61-170, chapter 7, sections ill, V, and VI, The division defended
in 2one across a front 24 kilometers wide with two brinades on llne in
ar area defense. The reserve briqade was nosi tioned to the rear of the
3d brinade for employment in that zone which was astride the maior avenue
ot a~nroach into the division. The divisional armored cavalry squadron
had a rear area security mission. |Its air cavalry troon was arotectina
the division's rinht flank.

(2) Field artillery tires available to the division included the
division artitlery assinned battalions and the fnllowinna additional
artillery: Seven 155-millimeter howitzer batteries, five 8-inch
howitzer batteries, and four 175-millimeter aun batteries. The employ-
ment of these fires was characterized by mixed ca!ibers in denth,.
Prioritv of fires was to the 2d brinade. Interdiction and counter-
battery nronrams were active. )

{3) Dlvision ADA and Redeye weapons were employed to protect the
division and briqade CP's, the reserve, the MSR, and the main defensive
positions.

(4) Close air sunport strikes were emploved anainst combined arms
elements, near the friendly forward elements, assemblv areas, and LOC's
in the enemy rear area. Of the air missions over the division,
35 percent (21 of 58) were close air support. The sunnorting aircraft
used an aerial maneuver snace 7 kilometers by 7 kilometers by 10,000 feet.
These strikes were on station an averane of |0 minutes. The aircraft
penetratina the division air snace on interdiction, combat air patrol,
and raconnaissance missions were flvina 400 to 10,000 feet.

(5) Army aviation was used in command and control, medical
evacuation, liaison, and observation roles. No air or attack cavalry
elements were given an area of operation.




E-5. Run 5.

a. System B-2, which was evaluated during run 5 on |5 November 1972,
used Scenario 4, Attack. B-2 used an augmented brigade S3 al« section
as the primary agency for control of airspace. The basic philosophy
and operational procedures of system B-2 were the same as system B
except for the areas noted below:

(1) The brigade S3 air sections had one officer, one NCO, and one
RATELO. The sections plotted the routes of alrcraft.

(2) The FSO at 2d brigade plotted close alr support boxes.

(3) The layouts of the two brigades are shown In figures E-4 and E-5.

Hap Map
FSO co
S3
|53, Air| ALO
Fiqure E-4. Layout of 2d Brigade Iin Run 5
Map Map
co
53
S3, Alr FSO ALO

Figure E-5. Layout for 3d Brigade in Run 5




Para E-5, Run 5 (cont)

b. The tactics Ind techniques used by the player ornanization are
shown below:

(1) The attack was conducted in accordance with FY 61-199, chapter 6,
sections |, 11, V, and VIIIl through XI. The division attacked in zone
across a front 22 kilometers wide with two bYrigades ahreast, The
reserve brigade was positioned to the rear of the 2d brinade for employ-
ment In that zone. The divisional armored cavalry squadron protected
the division's east flank. The air cavalry troop remained under squadron
control.

(2) Field artillery fires available to the division included the
division artillary assianred battalions and the followina additional
artillery: Three I55-millimeter howitzer battalions, one 8-inch
howitzer battallion, and two [75-millimeter qun hattalions. The
emn loyment of these fires was characterized by forward positioning and
heavy volumes of fire. Priority of fires was to t+r 2d briaade.
Preparation and counterbattery programs were active.

(3) The divisional ADA and Redeye weanons were employnd to protect
the CP, M5R, attacking forces, and fire support means. FEach attacking
brigade had a Chaparral-Vulcan battery in direct support.

(4) Close air support strikes were emnloved aqainst fixed defensive
positions, hard targets, and armored and mechanized elements near the
friendly forward elements, and reserve forces were taraeted in the enemy
rear, Of the alr missions over the division, 39 percent (27 of 53) were
close air support. The sunportina aircraft used an aerial maneuver
space 8 kilometers by & kilometers by 12,700 feat. These aircraft were
on station an average of |9 minutes. The aircraft penetrating the
division air space on interdiction, combat air patro!, and reconnalssance
missions were flyina 570 to 10,070 feet. -

(5) Army aviation was used in command and control, medical
evacuation, observations, and liaison roles. Air and attack cavalry -
teams were missioned to brigade level.

E-6. Run o.

a. System B-3, which was evaluated durina run 6 on 15 November 1972,
usec Scenario 5, Exploitation. System B-3 used the procedures and
orqanizations as in system B-2 except as noted below:

(1) The DACE constructed an 8 kilometer by 8 kilometer box with a
10,900 foot altitudn around the tarqet tocation for each Air Force close
air support mission. The DACE postced the box alona with times (entry
and exit) on displays.
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Para E-6, Run 6 (cont)

(2) The FSE could not recommend the use of any permissive fire
support coordination measures such as NFL and FSCL. Because of (1) above,
the FSE was forced to coordinate and schedule all FA fires Into the
division zone by corps artillery GS and GSI units and division artillery
GS and GSR units firing non-troop-support type fires. The FSF observed
the DACE display of close air support boxes (8 kilometers by 8 kilometers)
and placed the box with date and time group on the FSF display. wnen
the division artillery FNC or corps artillery FNC catled the division
FSE concerning an uncoming non-troop-support mission that conflicted with
a box, the FSE advised the FDC of the followina choices: Select another
firing unit, accelerate firing, delay firing, or do not fire. The
FSE plotted scheduled fires on displays and coordi .ated with the
appropriate tacticat FOC when conflicts with boxes were apparent.
Initially, the FSE advised the DACE of scheduled non-troop-support fires
but because of the workload was forced to stop.

(3) Field artillery units cleared a!l non-troop-support missions
with the FSE prior to firing.

(4) S3 air.

(a) An additional PATELO was added in the 3d brigade. This gaQe
the section a total of four people involved in airspace control.

(b) Only "on the way” information was monitored on the CRP net.

{5) Army aircraft. Beqinning at 1400 hours, scenario time, all
1 aircraft were required to call into the appropriate brigade S3 air.
These calls initiated alerts to ADA units on all aircraft flights
traversing their area.

b. The tactics and techniques used by the player organization are
as shown below:

(1) The exploitation operation was conducted in accordance with
M 61-100, chapter 6, section VI. The division exploited in zone
across a front 23 kilometers wide with two brigades abreast on six
battalion axes. The reserve brigade was positioned to the rear of
the right brigade for employment in that zone. The divisional armored
cavalry squadron protected the right flank, The air cavalry troop
remained under squadron control. An attack helicopter squadron was
under operational control of the division and had a troop in direct
support to each of the lead brigades and the squadron (-) under division
control.




Para E-6, Run 6 (cont)

(2) Field artiltery fires available to the division included the
division artillery assiqned btattalions and the following additional
artillery: OSeven 155-millimeter howitzer batteries, five 8-inch
howitzer hatteries, and four 175-millimeter qun batteries. The employ-
ment of these fires wes characterized by enqagement of tarqets of
opportunity. Ffires wore yse! to destroy aenemy forces,

(3) The divisional ADA and Pedey: weapons were employed to protect
the advance elements, major command posts, and main supply routes.

{(4) Close air support sirises were ermployad against pockets of
resistance and reserves. 't the air missions over the division,
31 percent (16 of 51) were close air support. The supporting aircraft

used an aerial maneuver spacec 8 kilometers by 3 kilometers by 10,000 feet.

These strikes were on station an average ot 12 minutes. The aircraft
penetrating the divisiun air space on interciction, comuut air patrol,
and reconnaissance missions were flying at 530 to 9,000 feet.

(5) Amy aviation was used in command and contro!, liaison, and
medical evacuation roles. Air and attack cavalry elenents were missioned
to brigade level,

E-7. Run 7.

a. System B-4, wnicn was evatuated during run 7 on |7 toventer 1372,
used Scenario 6, Airmobile Operation. OSystem 3-4 ysad the procedures and
organi zation used in £-7 except as noted below. For the tirst 2 hours,
thare were less thin poarfnct filying conditions (3,720 feet and © miles).
The 2d brigade reported all aircraft on the AJA alert net, ever though
there was no formal requirzment for passing information on single
aircraft Army flights (except for command and cnntrol and medical
evacuation). ’

(1) DACE. Same as 3-J except during first 2 hours. Ouring the
bad weather conditions, the close air support box wis reduced to
8 kilometers by 3 kilometers by 3,500 feet.

(2) FSE. Close air support noxes were plotted on the FSE map.
Field artillery firinas were cocrdinated from the map as opposed to
utilizing CACLC displays.

(3) 53 air.

(a) The 3d hrigade used four prople for airspace control,

E-17




Para E-7, Run 7 (cont)

(b) The CAP net was not used at brigade level. All minimum risk
route and "on the way' data were passed from the CRP to the DACE to
the brigade 53 air.

h. The tagtics and techniques used by the player organization are
as shown below.

(1) The almmobile operation was conductad in accordance with
M 61-100, chapter i, sections | through |11 and chapter 12, section XV.
The division was attacking in zone across a front 24 kilometers wide with
two brigades ahreast, and an infantry battalion was placed OPCON to the
2d brigade for an air assault. The reserve brigade was positioned behind
the 2d brigade. The divisional armored cavalry squadron protected the
division's right flank. The alr cavalry troop was in direct support of
the assaulting infantry battalion. It escorted the |ift aircraft and
screened the airhead line. An attack helicopter squadron and an
aviation battalion were under operational control of the division during
the assault and until linkup was accomplished. The aviation battalion
had two assault companies and one assault-support company. :

(2) Field artillery fires available to the division included the
division artillery assigned battalions and the following additional
artillery: TYwa 155-miilimeter howltzer battalions, one 8-inch howitzer
battalion, and two 175-millimeter gun battalions. The employment of
these fires was characterized by aerial fires during the preparation and
the assault. Prilority of fires was to the airmobile assault and then to
the linkup forge. Counterflak and preparation programs were active.

(3) The ADA priority was to command and control facilities, alrcratt
staging and support facilities, and the linkup force.

(4) Close air support strikes were employed against landing zones
In the objective area, combined arms elements, and hard targeis near
the friendly farward elements. Enemy reserves were targets In the
enemy rear area. Of the air missions over the division, 46 percent
(19 of 41) wera close air support. The supporting aircraft used an
aerial mansuver space 8 kilometers by 8 kilometers by 5,600 feet and
8 ki ometers by 8 kilometers by 3,000 fest during poor weather.
These strikes were on station an average of |10 minutes. The alrcraft
penetrating the division airspace on Interdiction, combat air patrol,
and reconnaissance missions were flying at 500 -to 9,000 feet.

(5) Army aviation was used in troop |lift, resupp:!s, command and
control, medical evacuation, and observation roles. Alr and attack
cavalry elements were missioned to battalion leve! and supported both ™he
airmobile assault and the |inkup.
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Para E~7, Run 7 (cont)

(0) No artillery, only 4.2-inch mortars, were taken into the
airmobile objective area. No ADA weapuns other than Redeye accompanied
the air assault force.

E-3. Run 8.

a. System C, which was evaluated during run 8 on 2| Hovember 1972,
used Scenario 4, Attack. Under system C the 8AC[ collected all infcrma-
tion from Army elemerts which affected air-pace control. The onl

information passed to the DACE was that which win requested by the TACE.
The DACE was only interested in information dealing with AF MRR. The
system C had the extension of the brigade lateral boundaries from the
brigade rear boundary to a point in the division rear which encompassed
all of the field artillery fi-ing positions located in the division area.
This extension of the boundary was used for coordination of airspace
control activities. All field artillery units wore required to pass
tiring data to the appropriate front .ne briqade over the FSWN. This
eliminated the requirement for an FSWN receiver at the division head-
quarters. The DACE did not plot any artiflery firing information. At
the BACE one man did the plotting of all field artillary location and
tiring data. He was overloaded, and it i< doubtful that he could have
maintained this level of activity throughout an 8-hour shift. The

Army aviation officer in the BACE plotted all flight information. The
two Air Force personnel at the BACE were not utilized frr airspace
control activities at the BACE. The FCC was not give  artillery unit
locations or artillery firing information. The critizal informatior
which was passed hetwoen agencies is shown in fiaqure F-f,

h. The tactics and techniques used by the pliyar organization are
shown beiow:

(1) The attack was conducted in accordance with F'* 61-10C, chapter 6,
sections |, 111, V, and VIt| through Xi. The divisinn attacked in zone
across a front 22 kilometers wide with two brigades atreast. The
reserve brigade was positioned to the rear of the 2d brinade for
employment in *hat zone. The divisional armored cavalry squadren
protected the division east {lank. The air cavalry troon remaired under
squadron control.
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Para E-8, Run 8 (cont)

(2) Fleld artlliery fires avaltable to the division includec the
division art!llery assigned battallions and the to!lowing additiona’
artillery: Three 155-miilimeter howitzer battallons, one 2-inch ! witzer
battalion, and two 175-mi|i1imeter gun pattailon>. The emplcyment of
the. fires was cha-acterized by forward positicrninrg and “eavy v2oiume:
of tire. Priority of tlires was to the 2d brigade. FPreparation anc
counterbattery programs were active.

(3) The divisional ADA and Redeye weapons were employc( to p. tac?
the CP, MSR, attacking forces, and fire suppcrt means. Eac’ arttaci<ing
brigade had a Chaparre! and Vulcan battery In direct support.

(4) Close alr support strikes were employed agalinst f.xed defens:.o
positions, hard targets, and armoied and mechanized elements near the
triendly forward eiements; and reserve forces were targeted in th:
enemy rcar area. Of the air misslons over the division, 33 percent
(17 of 51) were close air support. The supporting aircratt used an
aeria! maneuver space 8 kilometers by 8 kilometers by 17,000 teet.

These aircratt were on statlon an average of |0 minutes. The aircraft
penetrating the division airspace on Irterdiction, combat air pat of,
and reconnaissance missions were flying 500 to 8,000 feet.

(5) Army aviation was used i commznd and contro!, medi.a

evacuation, observation, and liaison roles. Air and attack avalirv
teams were missioned to brigade level.

Preceding page blank
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ANNEX F

TABULATED DATA

Area
Supporting
am or
service i )
piv | st |52, | 2¢ I
b g o
bde b e tde Bl

First hour !

Air defense artillery 160 49 53 124 157 29

Air Force 32 24 36 29 30 %

Aviation €3 30 24 ra 21 3t

Field artillery and mortar | 220 103 136 124 158 I

Second niour

Air defense artillery 163 52 39 1,52 | 3€ 30

~rir Force 14 {4 10 17 23 1%

Aviation 56 6 6 i 24 35

Fielg artillery and mortar| 162 75 93 93 117 13

Al

Lir defense artillery 323 101 92 276 Z2G63 b
Rir Force a5 | 8| 46 | 38 sl @ |
Aviation 116 a5 20 58 41 ‘ ‘
Field artillery and mortar| 3€2 170 217 202 252 0

Figure F-i. Total Missions, Defense, Day

F-1




Ar
Supporting =
am or Bn Bn
service Div Ist Ist 2c! 2d Div
bde bde Lde bde rear
Day, | hour
Air defense artillery 239 183 167 139 88 25
Air Force 16 8 8 14 16 16
Aviation 45 22 14 18 Q B
Field artillery and mortar | 174 79 109 103 124 )
Instrument f1ight rules, 1/2 hour
Air defense artillery 21 N 8 18 7 4
Air force 6 4 7 i 6 A
Aviation 18 8 6 8 6 I
Field artillery and mortar 67 36 44 31 46 0
Might, | hour
Air defense artillery 33 14 3 31 31 33
tir Force 11 7 H i1 12 1P
Aviation 34 20 9 19 19 34
Field artillerv and mortar | 118 45 73 77 93 1
Oftfense, A!l

Air defense artillery 293 208 178 188 126 ?
Air Force 30 18 25 28 33 2.
Aviation 86 47 2€ 40 3 Sh
Field artillery and mortar | 325 143 204 193 24| 28

Fiqure -7,

Total Missions, Offense
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Area
Combinations of Bn Bn
supporting arms Div Ist Ist 2d 2d Dlv
of service missions bde bde | bde bde |rear

Ottense and Defense, All

Air defense artillery -

Air Force .033 .060 .053 .033 021 016
Air defense artiilery -

Aviation .007 007 .005 012 010 01
Air Force - Alr Force .047 .066 015 .022 .006 .020
Aviation - Air Force 010 .019 015 Dl4 .008 .000 ?
Aviation - Aviation 016 .041 .033 031 .036 012
Field artillery with

mortar - Air Force .066 .057 .034 109 .058 016
Field artiilery with

mortar - Aviation 013 .028 .026 026 016 013

Defense, All
Air defense artillery -

Air Force .N24 .025 013 .038 .020 .000
Air defense artillery -

Aviation .008 .026 015 013 010 .000
Air Force - Air Force .059 .085 018 .030 .008 .028
Aviation - Air Force .010 | .018 | .vi14 | .016 | .007 | .000"
Aviation - Aviation .009 .000 .J00 .030 .037 .000

Field artillery with
mortar - Air Force .06 1 061 .036 .102 .050 .022

Field artliliery with
mortar - Aviation 015 034 031 .031 .022 .022

Fiqure F-5. Ratio ot Potentlial Incidents of Mission Combinations
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Area
Combinations of
supporting arms B8n Bn
of service missions Div Ist Ist 2d 2d Div
bde bde bde bde | rear
Oftense, All
Air defense artillery -
Alr Force .044 | 075 ] .0 .026 .024 ] .032
; Alr defense artillery -

Aviation .005 | .003 | .003 | .008 .009 | .027
Air Force - Air Force .000 | .000 | .000 | .000 .000 | .000
Aviation - Air Force .no9 .020 016 .008 011 .000
Aviation - Aviation .030 | .075 | .06% | .0%2 .029 | .026
Field artillery with

mortar - Alr Force 067 | .047 .029 .109 065 | .010
Field artillery wtih

mortar - Aviation 009 | .024 |} .020 | .0IS .006 | .005

Figure F-5 (cont). Ratio of Potential Incidents of Mission Combinations

Area
Lupporting 8 :
n bn .
ol Div Ist st | 2¢ ag | Uy
service o
bde bde tde bde | rear
Field artillery
and mortar 687 313 421 395 493 51
Air defense artiilery 616 309 270 364 416 17
Aviation 202 93 56 98 i 151
Air Force 75 56 vi 66 84 Tat
TOTAL 1,580 771 818 11,023 §1,068 | 2S¢
Figure F-6. Total Missions, Offense and Defense




Type mission Detense Offense Total
Hawk 50 4| 91
Vulcan 68 60 128
Chaparral 54 86 14C
Redeye 151 106 257

TOTAL 323 293 6Hl€
Figure F-7. Air Defense Artlliery Missions, by Type
Type mission De fense Oftense Total
155-mm howitzer direct
support 3 F10 22°
8-inc howitzer general
support (GS and CCSR) 48 5¢ 104
155-mm howitzer ganeral
support (GS and GSR) 28 34 2N
| 75=-mm qun general
support (GS and GSR) 22 22 44
4.2-inch mortar 81 7¢, 157
8i-mm mortar 70 27 s
TOTAL 362 325 €37
Figure F-8. Artillery and Mortar Missions, by Type
Type mission Defense Jttense Total

Attack 19 18 37

Reconnalssance 4Q 18 58

Medlcal evacuatlion 16 20 3¢

Liaison 17 14 2

Screening 4 2 7

Courier 4 5 9

Mairtenance and resupply 16 5 24

TOTAL 116 56 202

Figure F=G. Army Aviation Missions, ty Type




Type mission Defense Ot fense Total
Counter air [ 12 3
Close air support 12 13 25
Interdiction 10 8 18
Forward air control 3 S 8
Reconnaissance 2 4 6
Airtlitt 2 3 5

TOTAL 45 30 75

NOTE: There were 157 sorties; 69 during the defense phase and 88
durina the offense phase.

Fiqure F-10. Air Force Missions, by Type
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ANNEX 6

ARMY AIRSPACE CONTROL TNCTRINE

G-1. Purpose. This annex describes MASSTER-proposed revisions to Army
airspace control doctrine. |t also discusses the differences betwesan

these revisions and f4 44-10 (Test), Army Airspace Control Doctrine,
dated March 1973,

G-2. MASSTER Recommendation. The revision recommendec by HQ, MASSTER
is contained in appendix |.

G-3. Major Items Included in Both FM 44-10 and the MASSTER-Recommended
Revisions. Appendix 2 contains details concerning this subject.

S-4. Major Items in FM 44-10 but Omitted fron. ASSTER Recommendations.
Appendix 3 contalns details concerning this subject.

G-5. Major Items in the MASSTER-Recommended Revisions but Excluded from
FM 44-10. Appendix 4 contains details concerning this subject.
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APPENL X L

PEVISIONS FECOMMENDE D 8Y W, MASGTER

PREFACE

This manual nromulaates Army airnnace control doctrine {asec nn
the Department of the Armv anproved Field Army Airccace 'tilization
Sruogv (FAAIYS 11),  The manudl nroviiges doctrine for aircrace control
it all echelont ot the field army, .recitic policie. and procegures
~a"-abte to imnfementation of that dortrire, ant 3 summary cf communi-
22t ons retuirements

ATrerace comtrol concicte ot *he conrdinaticon, intenration, and
requlat.on of the use ot airspace ot detined dimangions, In t1..is
context, coordinaticn ic t-at cdearee ct Auth~rity nececqar, to achieve
rttective, efficient, and flexitle pse of *  -~ironaco withoyt ~roviding
commmand authoritv, In*earation considers the roreg, *v to consolidate
requiremants for *he y-e ot tric airepace in Yo interect ot guniavin:

a common ob iective at the lnwect nossib le leve! né wéécre  wenulation
indicates the renuirament t~ suynervise activities i- the airspace to
srovirde for flinht cafety, and connotes *tne authoritys renuired to inure
such satety.

Armv aircraftt are myutinely controlled *~rouah *tre ctAain of command.
Lnit commanders communicate directly with océ¢éicers/aviators in charce
of aircraft to eféect tasrinn, tactics, and techninues. 1nis is a most
nositive ant aracise fcrm of controt, The areat maiority of Army
aviation oneraticrs are conducted under weatter condition in which
evepall contart wi*h friendlv ang enemv forces is an essential part of
emrloyment techninues. When conditions recuire Armv aircratt to oe
operated under irstrument ftinh* ryles (1FF), tre ~ommander rejuirns the
assisiance of an air t-aftic renulatira aaencv. Armv aviation nas proven
itc capability to onperate in weathar conditions down to a 2)0-foot ceiling
anc 1/2-mile visitiiity, Jurina the (imited neriodc of time when marqginal
and adverse weather conditions nrevail, it is nececsary to have available
1FP facilities and IFR canahle aircrews to acromniish minimum essential
tattletield tasks. Because of the overall nature of around combat during
marainal and adverce weather, it i not a *icinated tnat the intensity of
IF~ traft¢ic would annroacn that under norma: weather conditions,

In sum, the overvhelming majoritv of Army aviaticn operations will
be controlied throuaqh the chain ot command under Army visual tiight rules,
There will he requirements for |imited numbers of operations under |FR
for 1imited perinds of time when commanders are assisted by air traftfic
requlating acencies,
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CHAPTER |

INTRODUCT TON

I-1. PURPOSE AND SCOPE

a. Purpose. This manual promulaates interim Army airspace control
doctrine for field evaluation and input to the combat developmemts
nrocess.

b. JScope.

(1) This manual nrovides doctrine for airspace control for the fie'd
armvy and specifies policies and procedures aonplicable for implementation
of that doctrine. A summary of airspace control communications require-
ments is included. The appendixes nrovide a |list of references,

M 190~-2€, The Air-f-round Operations System, provides Army doctrine for
requesting and coordinating Air Force tactical air support ang Army
aviation supnort,

(2) The manual is oriented toward operations by a US unified command
in a general and limited war environment, but is generally applicavle
in all organizations and environments. US Forces normally operate within
a combined (multinational) structure; thus requiring modification of
this manual to refiect combined force organizational and operational
methods, terminology, and the host country's rules and procedures for
airspace use.

(3) Thi. .onual is in consonance with NATO/CENTO STANAG 2134,
Cftensive Air Operations, which is identified at the beginning of eacn
appropriate chapter.

1-2. BACKGROUND

The Joint Chiefs of Staff aqreed in 1965 to a troad concept for

control of the airspace over the combat zone. This manual provides

Army coctrine renuired to fill the void beifween the agreement and detailed
nrocedures such as those found in Appendix B, Army Airspace Control
Implementing Instructions and local standing operating procedures (SOPs).




CHAPTER 2

PRINCIPLES, RESPONSIBILITIES, AND ORGANIZATION (STANAG 21 34)

2-1. PRINCIPLES

a. The maneuver force (field army, corps, division) commander requires
treedom of use of desiqnated airspace immediatelv over his force for
maximum flexibility to employ orqganic aircraftt and weapons whenever
land forces are committed to combat. The extent of airspace designated
to insure this flexibility will vary with the situation and theater.

The maneuver force commander may deleqate authority for control of
designated airspace to subordinate commanders as necessary for effective
mission performance. The primary purpose of the designated airspace is
to allow maximum freedom of fire and maneuver and attain maximum safety
in that airspace, while reducing minute-to-minute coordination require-
ments. The subordinate commander's authority for control of designated
airspace is defined by lateral boundaries agreed upon by the commanders
concerned.

>. Airspace control, as defined in the Preface, aftfects all operations
an. 5 therefore a command function. All airspace users have requirements
for use of the airspace in support of the commander's decisions; however,
airspage reaquirements frequentiy conflict. Airspace control must provide
a timely and effective means for minimizing and resolving conflicts in
accordance with the commander's priorities.

c. Airspace control rules and procedures'musf be developed in plans
and SOP and exercised in the field prior to hostilities because an
effective control effort cannot be improvised without unacceptablie delay
and confusion.

2-2. AIRSPACE USERS

a. Users. Field army airspace users include Army aviation, field
artillery and naval qunfire, Army air defense, other-Service aviationh,
and maneuver force weapons.

b. Aectivities. Airspace activities may be grouped as tollows --

(1) Army aviation. Army aviation is employed in attack helicopter
fire and maneuver operations, attack helicopter fire support, aerial
reconnaissance and surveillance support, airmobile operations, air
cavalry operations, aeromedical evacuation support, Army Security Agency
operations, and logistical and administrative |ift support. Army
aviation fires are nonnuclear.
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(2) Field artillery and naval gunfire. Army tield artillery
and Navy ships furnish quick response and preplanned cannon and missiie
fires. Both nuclear and nonnuclear fires may be provided.

(3) Armmy air defense. Army air defense units provide quick response
surface-to-alr tires and quick-response and preplanned surface-to-surface
fires, and are capable ¢~ r-oviding nuclear and nonnuclear fires.

(4) Other-Service aviation. Air force, Navy, and Marine aviation
provide immediate and preplanned close air support, tactical air
reconnaissance support, tactical and administrative airlift support,
interdiction, air defense intercept, and aeromedical evacuation support,
and are capable of emploving both nuclear and nonnuclear weapons.

(5) Manewver force weapons. The orqganic rifles, machine guns,
Redeye-type weapons, and other weapons of the maneuver forces may be
used in defense aaainst air attack; therefore, these elements are airspace
users. Organic mortars are also airspace users.

c. Densities. Army aviation, field artillery, and mortar activities
are densest in the division area, with the qreatest potential airspace
control problem at |low altitudes near the line of contact or forward
edge of the battle area (FEBA). Army air defense is spread throughout
the battle area, with greatest numerical density of short-ranage low~
altitude air defense weapons in the division area. Air Force, Navy
and Marine aircraft use all the battle area airspace, at least on a
transient basis, but the greatest notential control problem is in the
low-altitude airspace over the forward areas.

d. Objectives. The theater counterair and the Army air defense
element's missions objectives require them to strive for dominance of the
airspace bv ridding it of or denyina its use to the enemy element. The
other airspace users must use the airspace in furtherance of their
particular objectives without undue mutual interference or interference
from the enemy. Attainment of these varied objectives requires effective
coordination between elements of the Army force and with other services.

2-3. COMMAND RESPONSIBILITIES

a. The joint force commander will normally assign the Air Force
compon.'-nt commander overall responsibility for theater airspace controi.
Subject to the authority of the joint force commander, and after coordina- -
tion with the other component commanders, the threater airspace controi
authority will promulgate broad policies to govern airspace control in
the combat zone. His authority in this regard is that of a coordinating
avttourity, as defined in AR 310-25 and JCS Pub |. The airspace control
authority will, in recognition of land ~ombat requirements, Insure the
maneuver force maximum possible freedom of action in the airspace over
the combat zone.
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b. Each commander is responsible for the control of his own forces
and for compliance with the joint force airspace control rules and
procedures.

c. The maneuver unit commander is the most important minute-to-
minute control ler and coordinator of airspace users in the vicinity of the
line of contact or the forward edqe of the tattle area. Combat support
is provided in response to his requests, and he is the final authority
on applicatior of these means. The commander exercises control and
ooordination through his unit or general staft, special staff, liaison
officers, and subordinate unit commanders. His principal assistants are
the operations officers, field artillery fire support (liaison) officers,
forward air controilers, field artillery and mortar forward observers,
air defense officers, and aviation officers,

d. The command responsibility for provision ot airspace control
extends throughout the combat zone. Forward maneuver unit commanders
and their designated assistants can and should resoive local problems;
however, some problems must be resolved at hiqgher echelons. For example,
a tlight of Armv or Air Force aircraft oriqinating from division, corps,
or field armv rear in response to a forward commander's request will
not come under that commander's direct influence until the enroute flight
phase is essentially comnleted. While enroute, the aircraft could
conceivably interfere with every other tyne of airspace activity.
Further, while in the process of ordnance, troon, or materiel delivery,
these aircraft in some cases could interfer with the operations of
adjacent units or other activities not under the local commander's
influence. Therefore, higher echelons must perform certain on-the-spot
contro! and coordination in addition to insurina that SOP provides for
timely coordination at and amonqg all levels.

e. Responsibility for compliance with the rules ot flight, rules
of enqgagement, and firing restrictions lies with all commanders, leaders,
and the individuals in control.

2-4, ORGANI|ZATION

a. General. The Army's airspace control process must be sufficiently
flexible to be effective under any airspace organization that may be
implemented in the field.

b. Organizational "tructure.
(1) General. An orqganizational structure within which the various

airspace user systems may be employed In shown in ANNEX B and is discussed
in the following subparaqraphs.
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(?) Trovides auidance and information to the FCC for reaqulating Army
air traftic. Provides information on prohibited or restricted areas and
other restrictions imposed on air traffic by the commander, hiqher head-
auarters, the theater air defense commander, and airsnace control authority
or throuah agreemenrt with other services. Based on these restrictions,
the UACE disseminates the plan to the TOC, the direct air supnort center,
and the Army aviation and air defense units as required. Throunh close
coaordination with ather T etements,, the NACE Aetermines those combat
and combat sun~ort activitincae that will inflyence air tratfic and disseminates
chanqes to the alrecnace utilizatinn nlan,
c. The DATY qaziste tho sommarder i surervicing Arms air defeonge
orerctions. Thi< tuncticr i nerformed by the air defense section of
the NACL which --

(1) Maintaine continuous estimate- of the air defence situation, and
rearesents the air defense officer in recommondinn channec in the allocation
and emnlovment of Army air defenca means.  The air defense section provides
information on the air defense situation, including air defense coverage, to
other TNC elements. Feriodic And 570t renortc from 3ir defense artillery
units altow the NACF to remain atrea<t of the air deftense situation. When
specific details are rejuired, the 1ir defense section renuests the informa-
tion from the an~rorriate air defence artillerv unit neadauarters. The DACE
also maintaing Pedeve information in summarv form,

(2) Assicte the commander in rengtating 1ir defence weapons fires and
areventirag undue interference with other oneration . by advisinag on the air
defense weannns contrcl <*atus. Weanone control statuc changes mav be
initiated by hinher Arm., n~avruarters or the are3 air detense command,
or mav be racommended by the air defense section., [issemination authority
is Aas snecified by the SO0

d. The DATF peceines mnd disseminates atrsrace control itn‘ormationm.
Information flow ic tvnicalty as follnws --

(1) Infarmation reqardinn the number of Air defence weanons which are
oneratinnal and their denlovment ia cent from the divi-ion ADA battalion
AADCP 1o the air defense c<ectinn of the DACE throunh the ADA battalicn
command net (F*) or throunh the division communications <vstem. |f
Aistance renuirec the use of AM radin, the AADCP AN/GRC-176 radios operating
in a division net or the hattalion's liaison net mav be used. Redeve
informatinn, in summary form, is received from the hrinades, aivision
artillervy, and the cavalry sauadron.

(2) Informatien reaardina the number of Armv aircraft available and

their deplovmert 15 disseminated fron. the aviation unit S3 to the aviation
sectinn nf the DACE tiirounh the Adivicion area communications svstem or the
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divicion operations and intellinence radio teletvpowriter (PRATT) net.
Other TOC elements also nrovide this information; n.a., FSt for aerial
field artillerv.

(3) Field artillery information (field artillery fire plans, firing
hatterv locations, and restricted areras as apnroved) is provided to the
DACE by the £SE.,

(4) Other-Service air supnort information is disseminated from the
tactical air support element (TASE) to the NACE. The TASE provides pre-
nlanned and immediate close air supnort information as missions are requested
and performs aircnace coordination with the DACT a< part of the coordination
and annroval process. Fraamentary orders and on the way me<sanes are passed
trom the CRP to the [ACF. The DACI provides recommended minimum risk routes
to the CPP on reauest. Other-Service air supnort information of an administra-
tive or lonistical nature mav be received from the transportation officer.

(%) Information on tarae, multinte-aircraft Army fliaohts hy organic,
attached, or sunnorting aircraft is transmitted from the aviation unit
operations section to the FCC throuaqh the division communications systems or
throunh the division onerations and intelligence ‘ATT net when +he fliqht
nlan is filed. The FOC will nass on the information to the DACE.

(€) Rlert information reqarding friendiv air activity in tne division
rear airsnace is disseminated to the cdivision rear air defense fire units
on the division alert net. The DACL i5 the NCS for this net. This
information comblements the aircraft identification caoavilities of the
air deferse units. “acommended nriorities for passane of friendly air
movement informatinn are:

(a) Emeraency irformation,.

(b) Incomina other-Service flignt(s),

{c) Incominn Armv flinht(s),

(d) Local other-Service fliaht(s).

(e} Outnoina other-Service fliqht(s).

(f) Local Armv aviation formation flight(s).

() Outooing Armv aviation formation fiinht(s).

(h) Local Armv <inale-aircraft flight(s).

(i) ONutgoina Army sinale-aircratt flight(s).

(j) Field artillerv and mortar airspace usaqe information.
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CHAPTEPR 3

DIVIS I ATPSEACE COMTRUL (STANAC 2134)

3-1.  CONTROL LEVELS

Control of the use of division airspacse is accompiished incrementally.
Individuals angd agencins resnonsiule for division airsnace control can ve
divided into two aqrouns, task and location, with the understanding tnat
the dividing line is not distinct.

a. Tasr rientel.

(1) Tommand and 2t21°° level. The divisinn commander i< resronsitle
‘or control of division airspace onerations. He ectablishes quideiines to
rermit ample traininn for timelv reaction to changina situations., The
division air defense ctticer, aviation officer, fire support coorcdinater,
and othar statt member- under neneral staff supervisicn of the 73, olan for
the coordinated, intearated, and requlated use of livision airLgace in
accorcance witnh SOP, operation plans, joint air deterse and airsrace control
requlations, and the cormmander's auidance. Command auidarce incluges tne
ccncert of airsnace use, and airsnace usaae priorities ir te-m, cf control
and restrictive measures fcr each airspace user. The command quidance
is based on command an¢ s*aff assessmant of the uperationa! L 2z*ive
and the overall corcept of the divicior ovderation, task ornarization, the
air threat, terrain anc weat*ner, ard higher echelen auidance and
nricritie<. Simitar activities occur at lower levels that have a need for
airspace contrcl.

(2) Airsnace contrcl elarerte,

(a) Tne DAZE i< the focal pnint for division airspace control and
functions as a manaqement facility under the supervision of the division
53. The DACt intearates information on airspace usage and recommends
minimum flight routes for aircraft flights in and throuah the qivision
area. Additionallv, tre DACL is a planning and management facility.

The SOP should delecate airspace control authority and responsibility
to the lowest level havina the requirement or capability.

(b) The onerations center at maneuvcr briqade level extends the
airspace contro! capahility forward by coordinating and reaulating urigade
airspace utilization in accordance with the commander's nriorities. Air-
space control functions are performed under the staff supervision of the
S3. Performance of these functions will require assistance of liaison
parties from supportinag field artillery, air defense artillery, Army
aviation, and the USAF.
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(3) ‘“remtor-level r~omtml. Minute-to-minute control and |imited
airspace coordination are performed by the alrespace users employing thair
own specialized ~ontrol svstems in accordance with established GNP,
rlans, orders, and command nuldance. These systems include all individuals
and facllities that exercise direct control of air. ait Lad weapons;
e.a., the division's Army air trattic renutation system, Army nathfinders
operating in the forward area, the air defence control system, the USAF
tactical alr contral sygtem elements operatina in the !lvision area, the
field artillerv and mortar fire direction centers, 3Ind maneuver unit
command nposts. The orerator-level systems, hy themselves, cannot nrovide
a fullv coordinatec airspace control effort throuahout the division area.

b. lLoeation ormerted.

(1) Ferward., Ferward-criented control alemente 3re most concerned
with activities nnear the FERA. Thace Activities are normallv at the
rensest of tne local cormanders, ue to the nossihle rdensity and the
time-criticality r~f onerations in the forward area, the fcrward elements
are most likely to hecome closelv involved with rinute-to-mnute control.

(2 3ear. tlements such as the “ACE are con-erned with the overall
division airspace contrc! effort, They 3re atse resonnsible ¢5r detailed
coordination of airsnace antivities heyont *he ~antrol of forward elements,
The CACE is also 3 minute-to-rminute contraller ~¢ 3yirspace in the division
rear area.

3-2. TPERATIQNAL THRLNVUENT ONLICY - APV AT TEFENGE

3. fnnangerment ~on*trol of civision air gefernse weapnns is normally
decentralizead to the ¢ire unit level, “ased o~ the division 7NP and the
commancer's decisions., The division 57° myst ne compatible with the
theater air deferse commander's puhlished rules =nd nrocedures,

b. The division SNP sheuld include the fallnowin~ 3ir defense control
measures. Application of these weapons controls in accerdance with the
commander's analvsis of the air situation and the theater air defense rules
contributes to effactive airsnace control.

(1) Weapoms control status. The three stancard weanons control
statuses are the division commander's nrimary *cols for control of the
fires of his organic air defense weapons.

(a) Weapoms tight. Fire onlu at airera’t positivel:. “dentified as
hogtile in accordance vith the S0P hostile eriterin. Tris should be the
normmal status imposed on division ~ir defense weanons except for Pedeye;
however, the system controllina these units must he prepared to recammend
weapons free ((b) below) when appropriate, anu respond to weapons hold
({c) below, as ordered.
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(b) Weapome Yee. “ire at anu airera’t mot identified as friendly.
linder this status hostile aircratt and aircraft of unknown or doubtful
identification mav be enqaged. A command decision to emnloy this status
requires avaiiadility to the commander of adequat~ air situation informa-
tion. Lacking this, weanons free may be initiated only when no friendly
aircraft are in the area or when the commander is willing to accent some
rick to friendly aviation in the face of an overriding rejuirement for
air defense of his forces. Predetermined code words mav be used to
establish weanpons free areas and to specify time limits., friendly
aircraft should make every effort to clear the designated area Lefore
weapons frce qoes into effect. Joint air defense rules and division
nolicy will speciftv the levels authorized to permit weanons free operations.

(c) Wearoms hold. Do mot fire. The right of selt defense is not
denied in peace or war. Thic status should ve applied seiectively with
*ime, area, or unit limited and may be further limited ac to class of
aircratt nrotected. Fredetermined code words may te used to establish
weapons hold areas and snecifv time limits., This rula mav be used when the
commander desires absolute ascurance against frienciv z2ir defense fires
in the area of* maior ¢riendlv air onerations. Any torce commander
amnioving air defense weanonc is authorized to imnoce weapons hold on
these weanons.

Tote: Statuses mav he mixed -- one may be annlied to fixed wina aircratt,
and another to heliconters.

(2) PFostile emiteria. The division SOP must provide clear auicance
as to criteria bv which aircratt mav be classed as hostile. Tvpical
examnles under which division air defense units may classify an aircro¢¢
as hostile are when the aircraftt is --

(a) Attackinn friendlv oclerments,

(b) Bearinn the militarv insiania or having the confiquration of an
aircratt emnloved bv a known enemy nation.

(c) Enterina a restricted or weapons free area, unless otherwise
identified as friendly.

(d) Entering a nrohibited area.

(e) Ooneratina at a prohibited altitude, speed, or direction of
flight.

(f) Respondina impronerly to electronic identification, friend or
foe (IFF) interroqation.
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(q) Discharging spray or smoke over friendly elements wlthout prior
coordination.

(h) Dischargina parachutists or unloading troops in numbers in
excess of the normal alrcratt crew without prior coordination.

(i) Engaaing in minelayinag operatlons without prior coordination.

(j) Enqaqing in improper departure from an area or corridor
desionated as "safe."

(k) Dropping electronic countermeasure devices: e. n., chaff and
reflectors, over friendly territory without prior coordination.

Notes :

I. Although criteria (a) and (b) above are the primary criteria tor
the vicually-directed division alr defense weapons, the remaining criteria
may be included in the joint force rules and procedures and may be
exploited as useful indlicators for focusina attention on probably
hostiles.

2. Criteria may be further limited to speclfic classes of aircratt;
e.q., ftixed-winq alrcraftt and helicopters.

(3) "Safe"” areas. Air defense weapons will not ennane aircraft
onerating in weapons hold areas or in desianated ""safe' areas, routes, or
corridors. The right of self-defense is not denied.

(4) Policy for all Aswmy air defense weapoma. All Army air defense
weapons will be emploved by unit leaders and commanders in accordance
with current orders and SOP, Al|l weapons may be used in exercising the
individual and collective right of self-defense against hostlle attacking
alrcratt., Ennagement of other hostile aircraft will be on orders throuah
the unit chaln of cammand.

(5) Proceduree for change. The division SOP should define the
normal procedures. Commanders direct changes as the situation warrants
as follows:

(a) From divieion level. The DACE may recommend chanaes to the <3,
or emergency chanaoes may came from joint air defense or the higher Army
echelons. The DACE must be ready to receive emergency chanqes in weapons
control status and to dissem'nate these changes immediately to all units
concerned. This requires that the G3 have the authority to make the weapons
control status either more or less restrictive and the procedures for such
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change be clearly specified in the SOP. Authorized disseminations will
be made from the DACE via the chaln of command or, in an emergency, via
any avallable broadcast means.

(b) From lower levels. All users of organic and attached air
defonse means control thelr own weapons, subject to |Imitations of the
division SOP. The authorlty to declare weapons free is not normally
delegated below division, nor are the |lower levels normally allowed to
countermand a divislon-ordered weapons hold. The riaht of self-defense
is not denied.

c. The contro! measures outlined in b ahove assist the commander in
coordinating Army air detense operations with other airspace user activities.

The air defense alert nets will disseminate information renarding ongoing
friendly aerial activity to al! Army air defanse units that will be
atfected.

d. Air defense unlt command posts and the force G2/52 have the
nasic responsibllity for disseminating information reaarding hostile
aerial activitv. Tentative IFF information is also available from the
torward area alert radar (FAAR).

3-3, OPLRATIONAL EMPLOYMENT POLICY - ARMY AVIATION

Division SOP should provide the following procedures for Army aircraft.
The purpose of these nrocedures is to assist Army aviators in avoiding
nazards to filight while operating in the division area. The nrimary
rethod for accemplishing this purpose is to provide the aviator a minimum
ris< route. These procedures are an augmentation to FOC/FOC Army air
traftic system,

a. Arm Atreraft Entering or leparting Division /rigpace.

(1) i tegration of alrcratt enterinn the division rear area airspace
will be sccomplished by the division flight coordination center (FCC) and
the DACE. This may be done by SOP and may not require the filing of.a
tlight nlan with the FCC for each fliaht,

(Z2) Integration of alrcraft entering the brigade airspace will be
accompiished by the brigade operations center.

(3) The FCC (approach and departure control) will hand off to an

appropriate alr traffic requlation facility all fliaghts under their control
crossing the division rear or !|ateral boundaries, as required.
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(4) The DACE, throuagh the +CC, will furnish minimum risk routes
for multiple aircraft flights which are to enter or leave division rear
area airspace. Single aircratt flights will be provided minimum ris< routes
on request. based on predetermined priorities.

. 4

0. Arm Aireraft Plichts Witnin the [nvision Area.

(1) Aircratt will to the best of their ability avoid flying over
field artillery, heavy mortar, Hawk, and other ADA firing positicns.

(2) Aircraft will avoid air defense weapons free areas, areas reserved
for hinh nerformance aircraftt, and areas predesiqnated as restricted or
nrohibi ted.

(3) The DACE will furnish the FCC the locations of the areas mentioned
in (2) above. Recuirements for the use of restricted or pronibited airsnace
will be forwarded throuah norma! command channals to the aanency imposing the
restriction or prohibition. Pilots in command may contact the FCC cor 30C
with immediate renuirements for the use of restricted or pronibited airsnace
in the division rear or brinade areas, resnectivelv. The FCC will forward
these renuirements to the NACE.

(4) Fliaht coordination requirements for single airercft are:

. L ; g : BN (2 s :
(a) Pilots in command will file a flinhtirlan‘withetheir 8nit fliant
operat.ons section.

(b) Pilots in command will maintain freauent contact with the FIC,
maneuver unit operations center, pathfinders, or aviation unit operarions
section for receint of hazards to fliqght i~formation. Arrangements vary
with mission type, scope and area of onerations, communications capabilities,
and airspace control reaquirements.

(c) Pilots in command will have the radio call sian and freauency of
the FCC and the anpropriate bricade operations center in order to obtain
minimum risk routes in the brigade area. ;

(d) Aircraft will onerate at an altitude and along routes where they
can best nerform their mission, minimize their exposure to hostile fire,
and avoid interference with other airspace users. This normally will be

at nan-of-the-earth.

(5) Flight coordination requirements for large multiole aircraft flights
are: ('Large flights' are defined as formations so larqge as to significantly
restrict maneuver room of annroaching or overtaking aircraft. It will vary
with areas and the intensity of air activity.)

G-1-13



(a) Flight leaders will file a flight plen with the FCC. The data will
then be forwarded to the DACE or briqade operations center, as appropriate,
for minimum risk routes and hazards to fliaht warninqs as necessary.

(b) Paragraph a(4)(b) through (d) above nrovide additional flight
feader quidance.

c. Commnications Failure. Joint procedures for use durina communica-
tions loss must be nrovided in the SOP for both instrument and vlsual
meteoroloqical conditions. These may be based on Uepartment of Defense
flight information publications, modified as necessary to be aoplicable
in the particular tactical environment,

3-4. INTERFACE - ARMY AND OTHER SEPVICE AVIATION.

Procedures for coordinating Army aviation with the Air Force, Navy, and
Marine aviation use of the alrspace are prescribed by the theater airspace
control authority. The joint air traffic reaulations should include the
following control requirements:

a. Instrument Flight Rules (IFR).

(1) Alrcraft of any component may operate in the alrspace requlated
by another commander :fter flight plan data have been transmitted to the
receiving commander's control faclilitv and an air traffic clearance has been
forwarded to the requesting pilot or aviator,

(2} In-fliaht aircraft on an IFR flight plan that desire to make a
change in fiight plan will contact the air traffic requlation facility
exercising control. This facility will accomplish the required coordination
and issue an amended clearance.

(3) In an emerqgency the alircraft declares the emergency by mayday
emisslons, executes emergency flight procedures, and contacts the nearest
alr traffic requlating facllity (e.g., FOC/FCC, CRC/CRP, or airfieid
control tower). The attempt is made over established military channels.

(4) The Army air traffic requlation system is responsible for keeping
the DACE informed of any flights arranged through it and for acting on any
problem prevention auidance received from the DACE.

b. Visual Flight Rules (VFR).
(1} Aircraft under VFR are operating normally on a see-and-be-seen
basis. Despite the see-and-be-seen nature of VMC fliahts, coordination is

important to reduce conf.icts especially when both high- and low-performance
aircraft operate in the same low-altitude alrspace.
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(2) All air traffic requlation facilities will be made available to
all aircraft commensurate with tactical reauirements within established
priorities.

(3) Minimum risk routes will be recommended on reauest to
facilitate low-level nenetration ~f division aircnace by high-performance
aircratt. The DACE will coordinate and take actinn to insure affected
users are informed.

(4) Techninues such as *he use of corridors, re<trictive areas, or
a coordinatina altitude mav be estatlished to facilitate airspace control.
These techniques should be used snarinmly as thev restrict the u.e of
airspace.

c. Procedures During Tommunications Failure. See paraqranh 3-3c.
3=-5. INTERFACE - AVIATICH AND F 28 SHPPORT
Army aviators are resroncible for knowira firina unit locations and for

maintainina frenuent contact with the aprronriate FCO or urinade oneration-
center as discussed in the recommended procedures which follow --

a. The division FSE or brinade FSCC will nrovide tne coordinates of
all tield artillery firina batterv positions in the division area to the
JDACE. The artillery FDCs located in a briqade area will nrovide the
coordinates of all field artillerv pattery position= in the brigade to tne
onerations center. MManeuver battalions will also advise the briacade c-~cra-
tions center of the coordinate< of their heavv mortars. Information on
preplanned fire missions will also be provided.

b. Aviator knowledae of finld artillerv and heavy mortar tiring
nositions, verv-low-altitude flight, and contact with the supnorted unit
in the tarqet area will reduce the risk of aircnace interference betveen
tield artillery, mortars, and aircraft.

(1) FIC and PCC. The fire direction centers (FDC) of direct support
field artillery battalions, division artillerv, and corns field artillery
battalions transmit fire mission data to the division FSE and brigade
operations center. The FCC will receive a recoomended route from the DACE
for FCC use when issuina I|FR clearance, providina vectors around hazards,
clearinqg aircraft, and issuinq advisories to trancient aircraft in the
division area.

(2) Brigade organic aircraftt in or enterinqg brinade airsnace will
normallv obtain information from the brigade operations center. This reauire-
that the FDCs report their fire mission data direct to the briqgade operations
center. The artiliery Information, augmented by other (e.qg., mortar, ADA,
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other-Service) information available at the onerations center, will be the
basis for recommending routes to aircraft upon request.

c. Pilots in command or fliqht leaders should contact the operations
center orior to entering the briacade airspace.

d. Helicopters initiating a mission from qround alert within the
briqade area will be provided recoomended fliaght routes with the mission
taskina messaqe if appropriate.

e. See paragranh 3-3c.

3-6., OPERATIONAL EMPLCYMENT POLICY - AIRSPACE CONTROL ELELNT AND ITS {
COMPONENTS (AVN SEC AND AD SEC) DACE

Tne DACE, under G3 supervision, is the commander's focal point for

division airspace control. DACF activities are in compliance with

higher headnuarters directions and the commander's concepts. DACE

coordination of use of the airsnace includes virtually all airspace |
activity, subject onlv to time and information handling limitations.

The DACE:

a. Assistg the commander (73) in controlling the use of division
atrspace. This is the basic DACF function and is accomnlished through
the joint efforts of the TASE, FSE and the air defense, and the aviation
sections of the DACE. Activities are as follows --

(1) General. The G3 air, in conjunction with the fire support
element (FSE) and the tactical air sunnort element (TASE), determines
how airsnace reauirements can best te met ~-d4 sutmits recommendations
to the G3 and Issues necessarv instruction<. The DACE normally prepares
airspace utilization annex to division oper..tion plans and orders. The
OACE also maintains airspace utilization displays in the form of an
airspace utilization map and an airspace utilization board. Tvpical dis- {
ntays combine Armv air defense, Armv and Air Force air support, and field i
artillery and mortar information to the maximum deqree feasible. They
display airspace utilization informatior reagarding nrepianned and ongoing
air activity for those areas where they have airspace control responsibilities.

Data are maintained on air tratfic reaulation facilities and standing and

temnorary requlatory or restrictive measures (e.qg., air corridors, air
defense weanons free area(s)). Appendix C to FM 44-3 and appendix E to
this manual present ACE disnlav details.

(2) Army aviation airspace operations. The DACE performs airspace
control services for miltiple Army aircraftt flights and desicnated single
aircraft flights. (See paragraph 3-l1a(2) for description of the normal
DACE information-handling canability.) f coordination problems occur
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in the planned use of airspace, the UDACL, in conjunction with the tactical
air support element (TASE), FSE, or any other element initiating the
action, attempts to resolve the problem. Problems that cannot be
resolved in accordance with command quidance, orders, and SOP are
forwarded to the G3. Airspace control information will be disceminated
to the initiator of the actinn and to anpronriate external aqencies a: b
fol lows:

(a) From the DACE to the apnronriate FOC/FCC or TTC.

(b) Ffrom the DACE to the brinade oneraticns center via the division
to brigade airsnace net. The division commynication<-electronics officer
mav direct use of other nets.

(c) From the FOC/FCC and brinade operations center ((a) and (b) above)
to all aviation elements concerned; e.a., aviation unit command posts,
nathfinder elements, unit terminal quidance nersonnei, and forward helipad
nersonnel. Both aviaticn and sunnorted unit communications channels are
employed as aopropriate.

(3) Other-Service airsrace onerations. The TASL (or other action
initiators) and DACE coordinate to nreclude airsnace problems between the
Services. In general, other-Services may orerate free of restrictions over
the land battle area. Other-Service aircraft mav remain under their area
Service alr traftic requlating aagency or request assistance from Armv agencies
as apnropriate. Recommended minimum risk routing will be provided on
request. ADA fire units will be alerted to the fliqght.

(4) Pield artillerv airspace onerations. The FSE, TASt, DACE, and
vrigade operations center coordinate to preclude airspace oroblems between 1
field artillery and Army and other-Service air sunport operations. Coordi-
nation is as in (2) above, with *the understanding that much of the quick
response fire support activities cannot be so coordinated at the division
level and must therefore he coordinated at lower levels {(para 3-5b).

(5) Army air defense overaticms. This facet ot airspace control is
included in c below.
AN
b. The DACE assists the commander in supervising Armu aviation
onerations. The function is nerformed by the aviation section of the ACE
which --

(1) Maintains continuous estimates of the . aviation situation and
renresents the division aviation officer in recommendinn changes in the
al location and employment of aviation means. The aviation section provides
information to other tactical ooeration center (TOC) elements on the aviation
resources controllec bv or available to the division. Renorts from aviation
units keep the DACE abreast of the aviation situation.
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3-7. BRIGADE OPERATIONS CENTER

The brigade operations center is the commander's focal point for

briqgade alrsnace control. Activities are in compliance with higher
headquarters directions and the commander's concepts. Coordination of
airspace usage includes virtually all ajrspace activity and is subject
only to time and Information handiing |imitations. The brigade onerations
center:

a. Asslists the commander (S3) in controlling the use of brigade
airspace. This function Is accomplished through the joint efforts of the
$3, S3 Air, FS0, and liaison officers from supporting aviation and air
defense units and the US Air Force. Activities are as follows:

(i) The operations center determines how airspace requirements can hest
be met, submits recommendations to the commander, and issues necessarv
instructions. The operations center also maintains airspace utilization
displays which combine Army air defense, Army and Air Force air support, and
available field artillery and mortar information. They display information
reqarding preplanned and ongoing air activities for those areas where they
have airspace control responsibilities.

(2) The brigade operations center recommends approoriate routes for
Army aircraft fliaohts on request. Aviators and flight leaders coordinate
with the operations center using the brigade air-to-around net. Information
on aporopriate Army flights departing the brigade area is passed to the DACE,
FCC, and adjacent brigades as necessary.

(3) The operations center coordinates to assist the DACE in order to
preclude airspace control problems between the Services. The operations
center monitors the CRP net and provides input to the DACE for minimum
risk route recommendations.

b. The operations center receives and disseminates airspace contrc!
information. Typical information flow is as follows:

(1) Field artillery information (fire plans, battery locations, and
restricted areas, as approved) is provided to the FSO at the operations
center by the FDCs of artillery battalions located within the brigade area.

(2) Other-Service air support information is disseminated over the
CRP net to the Air Force lialson party at the operations center. The Air
Force liaison officer provides preplanned and immediate close air support
information as missions are requested. On the way messages are moni tored
by the operations center on the CRP net. The operations center determines
the best route through the brigade and passes it to the DACE on the division
airsoace control net.
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(3) Army aircratt fiights originating in or entering the brigade
airspace requiring flight advisorles and requesting alerting of ADA units
will contact the operations center on the brigade air-to-qround net. The
operations center will recommend anpropriate routes based on tt. current
tactical sltuation.

(4) Alert information regarding friendlvy air activity in the brigade
airspace is disseminated to air defense fire units in the briqade area on
the brigade alert net. Each brigade operations center is the NCS in its
brigade alert net. This information supplements the aircraft identifica-
tion capabilities of the air defense units.

3-8. AIRSPACE CONTROL PROBLEMS RESOLUTION PPECEPTS

a. Most control problems should be prevented during normal operational
planning and execution; however, there will remain cases where problems
must be resolved on the spot. The maneuver unit commander must establish
priorities for the use of airspace. These serve as the guideline. for
resolution of problems by the airspace coordinators. Initial priorities
are published In the operations order with changes disseminated as necessary.
If a problem cannot be resolved by established priorities, the commander
will be advised. The commander's decision, which will vary with the mission,
enemy capabilities, and supoort reauirements, will then be passed to the
elaements concerned. When time or circumstances do not permit SOP or
command resolution of the problem, situations presenting irmediate safetu
hazards to friend!y forces will be resolved by the coordinator or controller.

b. Commanders should insure that the following policies are incorporated
in olans and SOPs --

(1) Use of the airspace in sunport of preplanned operations must be
approved by the commander or his desiqnated renresentative (G3/S3).

(2) Forward coordinators, maneuver unit commanders, air traffic control-
lers, forward observers, and forward air controllers must be given authority
to make on-the-snot adjustments in airspace operations to nreclude hazards
to friendly forces.

(3) The FACs (or other personnel nerforming the function) will maintain

communications with the maneuver unit commander, will direct other-Service
close air attack of tarqgets, and will respond to requests of the maneuver

unit commander.

(4) Attack hellcopters will establish communications with the maneuver
unit commander or his designated representative prior to initiating the
attack and will respond to the directives of the supported unit. Attack
helicopters operating indenendently will coordinate with units that may be
atfected by thelr operations.
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(5) Wwhen air cavalry operations are planned in conjunction with other
torward ground elements, the air cavalry unit will normally dispatch a
liaison officer to the controlling maneuver headnuarters. This liaison
officer, by coordinating the fire and maneuver of the air cavalry with the
operations of the controlling maneuver unit, will reduce airspace problems.

(6) Adequate control rules and procedures, delineation of detailed
responsibilities, and means for communication must be provided in SOP and
plans and exercised in the field prior to hostilities. This manual provides
points of departure for preparation of plans and SOP.

3-9. INDIVIDUAL RESPONSIBILITIES
Appendix D orovides individual/agency responsibilities for airspace control

with the understanding that the commander commands and controls, and the
G3/S3 exercises overall staft supervision.
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CHAPTER 4

OORPS AND FIELD ARMY AIRSPACE CONTRG!.

4~1, DIFFERENCES FROM DIVISION AIRSPACE CONTROL

The principles and organization for airspace control are the same

for division, corps, and field armies. The types and densities of
airspace user activitins differ between the division area and the corps
or field army rear areas, with potential impact as discussed below --

3. Army Air Defemse. The dominant Army alr detense weapons in the
rear areas are Hawk and Nike Hercu'es. These are tied together by semi-
automated control systems. Hawk and Nike Hercules can be employed under
either centralized or decentralized (preferred) control, whereas the
division air defense weapons must operate under decentralized control.
Rules of engagement for Hawk and Nike Hercules are designed especialiy
for application by radar-dirscted weapons and are therefore quite
different from tle rules applied to division air defense weapons. For
example, rules for Hawk and Nike Hercules rely on use of electronic data
link, electronic irferrogation, and ADA unit ability to accurately
measure aircraft speed, position, direction, and altitude.

b. Army A.r Support. Army aviation activity is less dense in the

rear areas ard, for the most part, may be considered to be of a preplanned

nature. Reguirements for low-altitude flight to avuid enemy radars and
missiles are less severe. (oordination with other aerial activity is
mainly arn enroute problem because combat operations are not usually
occurrirg in the rear areas. On occasion air traffic density in the
rear arcas will increase substantial ly because of stability and counter-
guerrilla operations. In any case, adequate control is required to
preciude degradation of Armw aviation combat operations originating

from the rear or conducted in rear areas.

c. Other-Service Air Support. Considerations are similar to b above,
except that "immediates" may originate in the rear areas and require
priority hancling. However, separation of this high speea traffic from
the Army's low speed aviation is a lesser problem than in the division
areas, because of reduced Army aviation density and urgency and more
complete coverage by the other-Service's radar systems.

d. Pield Artillery and Mortars. The potential for field artiliery
and mortar interference with aviation activities may be discounted in
the rear areas. Fleld artillery missiles are not consider2d an airspace
contfrol problem as long as friendly aircraft routinely avoid direct
overflight of missile firing positions.
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e. Swmary. The airspace control problem is less severe in the
rear areas than in the division areas. Prior coordination through the
corps and field Army airspace control elements and adherence to rules
that are somewhat more restrictive than in the division area should
eliminate most potential airspace conflicts. Army and other-Service
aircraftt on quick-response combat missions will, however, require handling
with the same degree of urgency as in the division area.

4-2. RESPONSIBILITIES

As in the division areas, Army commanders are responsible for controlling
their own aircratt and weapons and coordinating their operations with
other airspace users. An exception may occur in the case of nondivisional
Army air defense weapons, all or part of which may be placed under the
operational control of the area (theater) air defense organization.

This decreases ACE air defense management functions, although the ACE
remains the focal point for coordinating "resident" Army air defense
operations with ground force operations. The Army air traffic regulation
system may be included in the overall area (theater) airspace control
system, dependent upon the Army component commander's agreements with

the airspace control authority. |In that case the function of the ACE
would be that of an overall coordinator with most airspace control
functions becoming routine duties performed by the air traffic reguiation
system. Since the airspace volume involved is larger, traffic densities
and conflicts are less likely to require ACE action.

4-3, ORGANIZATION
Overal | organization is discussed in paragraph 2-4b.
4-4, RULES AND PROCEDURES

Rules and procedures will require close coordination with other-Service air
activities.
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CHAPTER 5

COMMUN I CAT 1 ONS

5-1. REQUIREMENTS

Figure B-2 deplicts the airspace control communications typically required
*o support the policies and procedures in chapters 3 and 4. Basic
cmmunications-electronics doctrine is contained in FM 11-50, FM |1-92,
Fi4 11=-125, FM 24-1, and FM 6i-24, An airspace control communications
requirement may be met by collocation, field wire, the multichannel
communications systems typically available at echelons down to but

not within the brigade, and organic tactical radios.

5-2. ADDITIONAL CONS!DERATIONS

Airspace control communications to support fbe policies and procedures
in chapters 3 and 4 include four types of nets. These include:

a. CRP to division net. Provides a direct communications Iink from
the CRP to the DACE. This net is used for the CRP to pass fragmentary
orders and on the way notices to the DACE and for the DACE to provide
recommended minimum risk routes for other-Service aircraft to the CRP.
This net is monitored by the brigade operations center. Personnel and
equipment to operate this net should be provided by the USAF.

b. Diviston to brigade atrspace net. Provides for direct communica-
tions between the DACE, the FCC, and the brigade operations center by
other than chain of command communications systems. This net is used
for internal coordination of airspace within the division, to include
recommendation of minimum risk routes for USAF flights to the DACE.

c. Air defense alert nets. Provide for alerting of alr defense
tfire units in division rear and in each brigade, to supplement aircraft
identification capabilities of the air defense units,

d. Brigade air-to-ground nets. Provide a direct communications fink
between Army aircraft transiting or operating in the brigade and the
brigade operations center. Thils net is used for minute-by-minute
airspace coordination with Army aircraft in the brigade airspace. The
brigade operations center is the net control station (NCS) of this net.

G-1-23




() Army awiation.

(a) A system of flight operations centers (FOC), flinht coordination
centers (FCC), approach and departure control tacilitie,, airtield
control towers, and naviqation aids are provided th.roughcut tue field
irmv area for the control and coordination of Army aviation. The
FOC/FCC vrovide air traffic requlation servicgs to enraute Lir oatt,
anproach/departure control function may be located in an ‘i, a
radar tacility, or a control tower. Approach/departure contraol
provides air traffic service to aircraft arriking, departing, or over-
flvina its area of responsibility. Contiquous aporoach/departurc
control facilities can provide enroute service between their areas of
responsibility. The airfield control towers are part of the terminal
traffic control (TTC) system and issue landing and takeotf clearancen
to control aircraft within the airport traffic contrc! areca.

(0) Army pathfinder units provide navinational assi.tance and aircraft
zontrol services as necessary durina any phase of .in operation that reyiras
sustained employment of Army aircratt. Pathfinders are normalty u-ed
to select, improve, mark, and control landinqg and drop ones. They may
also operate at torward helipads. The pathfinder facility mainiaine
communications with aircratt and fire support units as necessary for
control and coordination in the landina and drop zone area. 'init terminal
quidance personnel may nerfcrm simitar functions.

(3) Air Force. The Air force's rudar-supported -ontrol and reporting
centers and air tratfic requlation center (CRC/ATRC), control and
reporting posts (CRP), and forward air control posts (FACP) provide air
surveiltance and control of Air Force aircraft. The CkP in conjunction
~ith the Division Airspace Control [lement (DACE) and the trigqade
vrerations Center will determine minimum risk flight routes for Air Force
fiinhts through and within the dJivision area. The CRC/ATRC is the control
foral point, with the other elements veing forward extension thereof., This
system directs Air Force air gefense intercepts ana also control
Air Force offensive missions until the aircraft are handed off to other
sy>tems or to forward air contiollers. Tne Air Force aluo provides
1irect air support centers (DASC), tactical air control parties (TACP),
and forward air controllers (FAT) to assist the Army in requestinag and
coordinating USAF *actical air support and to contro! such support as
necessary. They work closely with the S2 and S$3 Air or tactical air
sunpert element (TASE) in the Armv command nosts and tactical conerations
centers,

(4) Fleld artillerv and mortars. Yield artilitery sna mortar units
mzintain a system of fire direction centers (FOC) for internal fire
wentror.  Field artillery units provide the fire suppcrt element (FSE)

at the various levels. Mortar units are directly controlled by the
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maneuver unit commanders and are expected to continue to operate in the
manual mode. The primary function of the FSE Is to provide ccmmand
coordination of supporting fires on surface targets. In some instances,
mortar fires may be coordinated with field artillery fires.

(5) Armmy air defenmse. Army air defense operations are controlled
by Army Air Defense Command Posts (AADCP). The aboces controiling the
Hawk and Nike Hercules weapon systems are supported by local radars and
semiautomatic control and coordination systems. The divisional air
defense artillery (ADA) battalion and nondivislional Chaparral/Vulcan
battalion AADCPs are manual and feature full decentratlization of engage-
mant control of the Chaparral and Vulcan alr defense artillery weapons,
The higher level semiautomated ADA control systems provide options for
either centralized or decentralized engagement control of the all-weather
weapons (Hawk, Nike Hercules). Control authority for Pedeye
and other organic weapons capable of engaging aircraft rests with the
using unit, subject to compliance with established joint procedures and
unit SOP. Air defense fire units will be alerted to US Air Force
flights, selected singie aircraft fiights, and multiaircraft Army flights
approaching their location.

(6) Airspace control element (ACE). Current doctrine provides for
an ACE at division, corps, and field army level to serve as the commander's
focal point for airspace control. The ACE is manned by personne!l fcrm
organic, attached, and supporting ADA and Army aviation units,
Recommegnded manning levels are listed in the tactical operations center
appendix to FM 101-5.

(Y} Further details. FM (-60, FM 6-20 (when published), FM 6-140,
FM 44-J, FM 44-3, M 61-100, FM {00-26, and FM 101-5 provide further
discussion.
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1-50 Signal Battalion, Armored, Infantry, Infantry
(4echani zed) and Airmobile Divisions.

11-92 Corps Signal Battalion and Airborne Corps
Signal Battallon.

11-125 Field Army Signa! Communications.

24-1 Tactical Communications Joctrine.

44-| US Army Air Defense Artillery Employment.

44-3 Army Air Defense Artillery Employment,
Chaparral/Vulcan.

61-24 Division Communications.

61-100 The Division.

100-26 The Air-Ground Operations System.

101-5 Statt Nfficers Field Manual: Staff Organization

and Procedures.
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A-4. ‘''iscellaneous

USACDC Study: Field Army Airspace Utitization Study Il (FAAUS 11).

G=-1-A-1




APPENDIX B

AIRSPACE CONTROL IMPLEMENTING INSTRUCTIONS

B-1. 'ntroduction. F

a. The alrspace control system (personnec!, equipment, and procedures)
has been desianed to assist the commander in his conduct of the battle to
the end of tactical mission accompl!ishment. This system requlres the
transmission of base Information between elements of the division and also
additlonal information from Air Force command and control facility. Some
of this intormation is:

(1) Minimum risk route queries.

(2) Minimum risk route advisories.

(3) "On the way" notices.

(4) Air defense alerts.

b. The advisory service provided to the Air Force is intended in no
way to usurp the prerogatives of the Air Force component commander but

is analogous to a weather advisory. The pilot is advised of the hazards,
and he must make the flinal decislon to accept or reject the route.

c. Considering alrspace control as an intearal part of his planning
and execution cycle is of value to the commander as it provides him
another facet to complete his plcture of the hattle area and results in
successful mission accomplishment.

B-2, Airspace Organization.

a. This system utillizes the already existing alrspace control
orqanization (the DACE), as prescribed in FM 101-5, Staff Officers
Field Manual, Staff Organization and Procedures. |t is augmented at
division level and provides for augmentation at the maneuver brigade
level with tiaison officers from avlation, air defense, field artillery,
and the US Air Force.

b. This orqanization, 3as shown in figure £-1, provides for the
function of airspace control within the divislon.

B-3. Airspace System. !

a. In addition to the DACE, this system envislons the augmentation
ot a brigade's operations center under the staft cognizance of the
brigade S3 and is staffed by the liaison personnel shown in fiqure 3-1I.
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AA Airspace con.rol element
Ist shitft 2d shift
I MAJ, avn of f I PAJ, avn off
I "AJ, AU op off I CPT, AD op off
I Sr HCD, op st I 1iCO, op sqgt
I 1CO, AD op sat | NCO, AD op sqt
I Y, clk-typist | AF LNO
| AF LHNO i AF M
| AF g 2 RATELD
2 PATELD
G g
£ Cperations center
st snitt ) 2d shift
I FA LNO I AD LNO
| FA FATELOQ ! AD PATELO
I AD NCD I FA NCO
| AD PATELN | Avn NCO
| Avn LNC | Avn RATELD
I Aun PATELC | AF LNO
I AF LND | AF RATELO
| AF RATELC
o] 7

Fiqure 3-1., Division Airspace Orqanization

bh. he internal coorcination reguired to assure the proper
inte yration of the activitiec «~ithin the purview of the maneuver commander
is accomglishe: by the rerconnel ¢ a face-to-face basis with other
memberc of the civision and brigade staffs. Appendix O outlines the
infarmation re _essary within tresc oraanizations to accomplish the air-
SheCe ~oantr 1 runction. -

3 it Al is the focal noirt for the functioning of this system.
In addi*ion 1 its oriqins! function as a preplanner of airspace activity,
it row hos tre added tunctlon of an airsoace operator. It is responsible
for delermining route advisories for AF and Army aviation fliahts through
the division reor and for providing £D alerts for the fire units that are
tocated in the division rear.
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Para -3, Alrspace System (cont)

(1) This system requires the establishment of a long-range secure
radio net which links the Air Force control facility and the divisions
and bricades. Thls net is only monitored at briacade headquarters and is
used as o cueing device to the possibility of a route requirement. It is
also used to expedite "on the way information for ADA alerting. AF
aircraft nassinq into, through, or out of the division area will, upon
request, recelive a minimum risk route advisory from the DACE through
their CRP/C. These advisories will be recommenged by *he brigade cpera-
tions center hased on their knowledge of activity within the brigace and
the current tactlcal situation. The Air Force control facillty will
provide the divisiorn and brijades with the estimated time of arrival of
the fliaht into the division area. The AD fire units (Chaparral/Vulcan)
will be alerted by the ACE or briaade operations center over the
AD alert net.

(M Toprovide intormation to the AD fire units (Chaparral/Vulcan)
on frienaly aircraft, an air defense alert net (secure net) is required
for the civision, This net is composed of four separate parts, with
cach rizracde teina the net control statlicn for the fire units located
in its area, The division ACE nrovides the same information to the fire
units Tocleted in the dlvision rear area. This alert of friendly aircraft
will apply to hoth AV and Army aviation, :

(% fer ir*ernal alrepace activities within the division, a division
airspoce ™! radio net will be established. This net will be utilized
for 1te dlvision to reauest route advisories for USAF and Army aviation,
for the :ricades to advise each other of flights crossing over the
adjacent curisade's boundaries, and for the interchange of information
necescary to aerferm the alrspace control function, The division FCC

will 300, rmeintain a sTation in this net,

(4 "ne ossaae of Army aviation through the brigade areas requires
fthe e tiblishrent ot an air-to-around net at brigade level. Initially,
the ai-ciaft vwil! contact the Army alr traffic control facility to
rejuest o re.omrended route advisory through the division. The Army
air traf: ¢ contro! e¢lement will contact the division to obtain a
recorme s di:t rcuting, if necessary. The dlivision may in turn contact
the bri 3w .. «hizk the aviation support Is being provided in order
te oLttt 3 ccormended route through or into the brigade. The routing
advicer, -1 Le grovided to the FCC, who will provide it to the aircraft.
Ipon - 70 Ghe dlvision rear boundary and prior to crossing the
brioade vesr touncary, the alrcraft should contact the bricade on the
alr to-rout et to determine if there was a change to the routing

advloory or 7¢ it i5 still current. Based upon the Information of
estimgtesd 3rrival time provided by elther the Army air traffic control
facllity or the pllot, the alr defense fire units will be alerted to
*he ¢iiqht, :
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Para 3-%, Airspace System (cont)
Y

(a) It mav be advantageous to the division commander, based upon
his analysis of the rotary-wina alrcraft threat of the oppésing force,
to Impose restrictive measures upon his alr defense fire units with

reqard to rotary wing ylrcratt ¢flinhts. This will accomplilish two
objectives. !t will decrease the number of alerts required to be
given, and it will proviae additional safequards to aircraft operating

in this manner.

(L) Armv alrcraft flinhts oriainating from within the brigades can
obtain their acvisories from untt operations or by contacting the
briagade on the qir=to--round net.

(5)  The ontrol ot dlvisional Peceye assets will be accomplished
by clisseminarioo of anplicable information through the appropriate
unit's orear ot control channels.

B8-4, Coorunicarions.  The communications requirement to support the
airspace contral Syster ic shown in fiaure B-2 and described below:
b

a. Air Yorce routing net. This is a sole user, long-range,
two-way, secure voice radio net which is only monitored at the brigade
fevel. Inic net is used for minlmum risk route queries, minimum risk
route sdvisacrie,, and "on the way” notices.

Oy ivision brinage airspace net. This is a sole user, two-way,
secure voice radio net used for internal coordination of recommended
route ‘jueries, recommended route advisories, and '"on the way" notices
for Army aviation. The Army air tratfic control facility also has a
LEation 1T twis rar

c. r getence artlllery zlerting net. This is a sole user, one-
w3y, et L wolce radlo net used by either the division ACE or brigade
operaticrne canter to alert -ir defense fire unlts to the presence of
friendl, aircratr,

‘ricade alr-to-agroeni net. This is a sole user, two-way,

secuts. + a'io net sed at the briaade operations center for coordination
of Army 2viation f1iahts.
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APPENDIX C

DEFINITION

This annex contains definlitions peculiar to alrspace control.

a. Minimum Risk Routes Query. A request from a US Air Force
command and control faclility or Army aviation element to a US Army
division for a route which would present the minimum hazards to
tlight through a division area.

b. Minimum Risk Route Advisory. A route through the division
area in response to the Alr Force or Army query which has been
developed by the DACE and/or brigade operations center and presents
the minimum hazards to flights.

G-1-C-1
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APPENDIX O

INFORMAT | ON REOU | REMENTS

0-1. Purpose. This appendix defines the information requlrements
necessary to support the Ammy Airspace Control System.

bU-2. Introduction. Airspace controi, l|ike any other tactical function,
requl res certain information to serve as the basis for decisions. !Most
of the information used by the commander and his staff to formulate ,
courses of action and selected the optimum course of action also relates
to the airspace control functions. Therefore, the information require-
ments discussed in this chapter are for the most part currently reported
to the command post or operations center. The information requlrements
are prasented here to emphaslize their role in the alrspace control
function. This intormation is relafed to an individual or section who
collects, nrrelates, nresents, and disseminates that information. The
reader must 3lso not let the list be an all-inclusive or a limiting
force. The cperator must continuously reevaluate his and the command
post's or -peraticr center's requirements for information. Where

voids or deficlencles in information occur, actions will be initiated

to tutfitl that requirement,

U-3. information Requirements. The duties and information provided by
the individuals or sections which are listed below relate to airspace
control ano in no sense of the word modify the Individual's or section's
other reauirements.

. Commander. The commander must insure that his planning quidance,
selection wuf concepts of operation, selection of courses of action, and
other decislions have considered the Impact on airspace control. He must
also in,ure that ne and the members of his staff advise the DACE and
brisade nrerations center airspace control operators as to which of
their actions affect control of alrspace.

L. Operations section (G3 and S3). As the staff focal point of the
overall command operation the 53 and S3 must insure that the DACE and
brinade operations center airspace control operators are fully informed.
Some of the s,ecific information Is:

(1Y “verall tactical situation.

(2) Unit positions.

{3} Arenss of active around combat. '

{4) Periai tactical operations.
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Para D-3, Information Pequlirements (cont)

(a) Air cavalry operations.

(b)Y Airmobl le operations.

(c) Attack hellcopter operations.

(5) Redeye status.

(6) Command and control aircraft allocations.

(7) Air traftfic control measures.

(8) Airborne-paradrop operations.

c. Intelliqence section (52 and G2). Since the enemy is one of the
significant users of airsapce, the intelligence officer's input of the
current enemy situations and ongoinq activities to the airspace control
operators is of prime importance. Thls requirement must not be construed
to mean that detailed round-by-round or minute-by-minute flight information
is requlired or desired. Some examples of the specific information required
are:

(1) Enemy situation and current activity.

(2) Enemy ADA positioning and capabilities.

(3) Intormation that satisfied any ot the EEl or OIR of airspace
users,

(4) Army aerial reconnaissance and surveillance plans.
(5} USAF reconnaissance support planned and requested.

d. Logistics section (G4 and S4). Any logistical effort that uses
airspace must be reported to the DACE-brigade operations center. The
logistics officer must keep the DACE-brigade operations center aware of
the logistical system and situation to allow maximum leadtime if an air
line of communication Is necessary to support the situation.

e. Fire support sectlon (FSCC-FSE). The fleld artillery officer
and hls section are part of the brigade operations center and are the
nucleus of the FSE at division level. In elther case these sections
become primary participants in the airspace control function. Some of
the speclfic information they provide is:

G-1-D-2




Para D-3, Information Requirements (cont)

(1) Field artillery positions and activities.

(2) Priorities of fires as directed by force commander.

(3) Naval qunfire activity current and plannad.

(4) Enemy artillery positions and activities.

(5) Artillery fire plans and schedules of fires.

(6) Non-troop-support fires.

(7) Acrial t.eld artillery activities.

(8) Flak suppression capabilities and program,

e. Aviation section. This section is part of the DACE or brigade
operations center. |t is a primary operator in the airspace control

function. GSome of the specific information provided by this section is:

(1) Status and major activity of aviation units under division-
brigade control or in their support.

(2) Ammy IFR and VFR airway system data.

(3) Airfield-heliport terminal area location.

(4) Air traffic controls in effect.

(5) Aviator support requirements planned and requested.

(€) Enemy air (rotary-wing) capability and current activity.

(7) Medical evacuation activities.

(R) Aviation IFF status.

f. Air defense artillery section. This section is part of both "the
DACE and the brigade operations center. It is a primary operator in the
airspace control function. Since ADA and all arms AD weapons are the
greatest potential hazard to manned aircraft, their particination is
significant. The air defense artillery section must provide information

on the air defense of the command. Some of the information provided
by the air defense artillery saction is as fol lows:
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Para D-3, Information Requirements (cont)
(1) ADA weapon locations.
(2) ADA weapon status.
(3) Redeye and all arms AD weapons status.
(4) DEFCON and DEFREP.
(5) FAAR position and TADDS frequency.
(6) AD warning.
(7) Enemy AD capabilities and position.
(8) ADA {FF capabilities.

(9) Adjacent unit ADA information. Enemy aerial activity
information.

~. US Air Force liaison section. This section provides Air Force
participation in the decision process of minimum risk route selection
for AF aircraft. They work in the DACE and brigade operations centers
but are under the operational control of the AF command and control
facility. The information contributing to the DACE-brigade operations
cenver includes:

(1) Air Force flight information.

(2) Air Force flight restrictions and traffic controls.

(3). Enemy air activity.

(4) Restrictions and prohibited zones.

(5) USAF planned air activities.

(h) Other Air Force information.

o G-1-D-4
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APPENDIX E

DISPLAYS, TECHMIQUES, AND Sy'1BoLONY

E-1. Introduction. The informa*ion in annex D which is reported to the
DACE and the brigade operations center must be conve~ted into graphic
disptays. The displays allow the operators to envision the relationships
of the various airspace users to the tactical situation. |t also allows
the viewer to predict and plan to avoid or prevent potential hazards to
airspace usars. Since the raeported information is beina used for
airspace control decisions, some new techniques are associated with
these decisions. Current map symbols are not adequate to portray some
of the actions of the airspace users; therefore, a few airspace control
special map symbols are required. The additional displays, techniques,
and symbols are held to a minimum, ancd maximum use of existing ones is
encouraqged.

E-". Disglazs.

a. Displays used by the DACE will be shared by both the air defense
artillery section and the aviation section. Since the DACL is collocated
with or adjacent to the G2 or G3 element of the TOC and the FSE, the
current displays of these elements can be used by the DACE tor periodic
updates and lony term planning. There is a requirement for two displays
in the DACE. One must be of the same scale as the other displays in the
TOC ang be able to accept overlays from those maps. ‘llormally, this is
the FAY and tactical situation display. The other may be a battle map
lixe the first or can be a plain, white qrid sheet. The plain sheet
allows the posted data to be viewed without the backgrourd clutter.
intormation pertaining to air detense, air defense artillery, and air
traffic is often not too depsndent on terrain considerations. This
option has merit in this case. Both displays should have basic tactical
contro! (boundaries, etc.) and air traffic control information (air
control references system; i.e., TACAN radials) posted on the base
sheet or base overlay.

(1Y One map or grid sheet display should have all the air defense
information passed on it. Restricted and prohibited zones, weapons free
arras, aircraft identification zones, air traffic control lines, etc.
shouid also be included. Enemy AD irnformation must be included on this
display.

(2) The second display must be a battle map of the scale used by
the 52 or 53 element for the current situation, normally 1:50,000. This
map has the FAM information postad on it. Aerial maneuver forces and
air cavalry operations must be posted on this map. Air or aerial fire
support activities must be portrayed on this display.
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)




b. At brigade headquarters, the FSCC is part ot the operations center.
This allows the operations center the use of the current FSCC FAM displays
under some tactical conditions. In other cases an additional FAM display
will be required. Other than this consideration, the displays required
by the operations center are the same as the DACE.

E-3. Technigues. The techniques described here and in appendix B are
designed to give the operator a general basis from which he can depart

to satisfy the needs of the specific situation. This technique is best
described as a process of analyzing the hazards to a manned flight and
deducing those steps that can be taken to avoid or neutralize those
hazards and not degrade mission accomplishment. Basically, the operator
receives an airspace action involving a manned aircraft. He then plots
the flight on the AD map or display. He determines those areas that
require air defense alertinga and considers the enemy AD threat. The
enemy threat can be avoided by rerouting or using countermeasures to
neutralize it. With the potentially greatest threat or hazard minimized,
he now plots the flight on the FAM battle map display. He attempts to
pick a route to avoid high activity areas and air operations areas.
Deviation must be within the limitation of the mission requirements.

All routing recommendations are¢ developed in concert with the representa-
tives on the agency who is doing the flying. This representative may
accept, reject, or modify these recommendations. He a.so passes alerting
information to those age.acies which need to be advised. This technique
only attempts to aid the manned aircraft in minimizing the risk but does
not eliminate It. ’

E-4. symobols.

a. 1 23=9, "Military Symbois, wil! be used to tte extent possible
on airspace displays. Piotting of FAM fire units (batteries, ADA fire
units (weapons}, and aircraft flights) is impractical with current
symboiogy; therefore, symbols shown in E~| will be used for airspace
control displays.

b. Examples ot airspace control symbology are shown in figure E-2.
Annotations will be made on these lines using the symbols presented
in figure E-1 to designate the type of aircraft or weapon related to
that line. Aircraft lines should have the ldentification number posted
on them and, when available, should have the flight altitude posted in
thousands of feet above sea level. In cases where the aircraft is
tlying a nap-of-the earth profile, an N will {ndicate that profile.
In those cases where the duration of an airspaca block Is known, the
ending time can be posted on the line delineating that block.

G-1-E-2
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Para E-4, Symbols (cont)

O Rotary wing alrcraft

< Jet-high performunce alrcraft

QOO Prop-low performance alrcraft
@ CHAPPARAL flre unl+
@ Vulcan fire unlt

X 105 battery

XX 155 battery '}
XXX 203 pattery

XXX 175 battery

| 81 mortar platoon

Il 107 mortar platoon or squad in ACR

Note: A blue line with its symbol indicates the flight path

of a friendly aircraft or the limits of the block of

airspace in which that aircraft is operating. A red line

with its symbol shows the Iimits of the engagement capability

of an AD or ADA weapon. |t can also portray the gun-target line.

Figure E-|. Airspace Control Symbology
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Para E-4, Symbols (cont)

Jot alrcraft flight ﬁafh

N\
)-

Rotary wing airspace block, three aircraft

Vulcan fire unit position ‘ )

155-mm battery firing on a non-troop-support target,
registration

Figure E-2. Examples of Airspace Control Symbology
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APPENDIX F

FUNCT IONS AND PROCEDURES CHARTS

Purpose.' This appendix describes the functions and procedures to be used
by the personnel operating within the airspace control system.
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APPENDIX 2
MAJOR ITEMS INCLUDED IN BOTH FM 44-10 AND THE REVISIONS RECOMMENDED

BY MASSTER
The following major items are included in botl FM 44-10 and the revisions
recommended by MASSTER,

a. Chapter |I.

(1) Purpose and Scope.

(2) Background.
b. Chapter 2. ‘
(1) Principles.

(2) Airspace Users.

(3) Command Responsibilities.
(4) Organization. . i
¢. Chapter 3.

(1) Control Levels.

(2) Alrspace Conflict Resolution Precepts.

d. Chapter 4.

(I). Differences From Division Arispace Control. ‘

(2) Responsibilities.




APPENDIX 3

MAJOR ITEMS IN FM 44-10 BUT OMITTED FROM THF MASSTER RECOMMENDAT IONS

This appendix lists the major items in FM 44-|0 which are omitted in the
MASSTER-recommended revisions. The appendix includes references to the
FM 44-10 paraqraoh locations of the information, short paraphrases of
the information, and explanation for omissions.

a. Reference: Paragraph 2-la.

(1) information. The principle of a vertical boundary (coordination
altitude) for controlling airspace is interjected.

(2) Explanation. The concept of a coordination altitude will impose
unnecessary restrictions on the maneuver commander. It will also impose
a requirement for a qreat deal of communication between maneuver elements
and other Services. A coordination altitude would require clearance for
firing artillery, mortars, and air defense. |t would also require
clearance for high-flying Army aircraft. In certain situations spe:zial
control procedures sucih as coordination al+titude or flight corridors are
approoriate. In other circumstances, for exapmle trying to impose a
coordination altitude in mountainous terrain, the nrocedures would bLe
unworkable.

b. Reference: PRaragranh 2-4b(6)(b).

(1) Information. There is a tentative doctrinal reauirement for a
full-time brinade airsnace control element.

(2) Exnlanation. The nossibie requirement to establish a brigade
airspace control element (BACE) was discussed in detail during the
general oftficers airspace control conference (reference paragranh C-4c
basic report). At this conference it was aqreed that the control of
airspace is an intearal function of normal staff nrocedures and that .
no separate staff organization is necessary to perform the airspace
control function at the brigade level. Airspace control functions under
this system would be supervised by the operations officer in the brigade
operations center. The operations officer would be assisted by combat
support staff officers, staff officers, commanders and liaison officers
from field artillery, air defense artiliery, Army aviation, and Air Fo:;e
when this tvne of support is being provided to the brigade. :

c. Reference: Paragranh 3-2b(1)(a).

(1Y tnformation. The normal weapons control status for division
air defense weapons should be weapons tight.

G-3~1|




(2) Explanation. While no change was found to be necessary in the
normal division ADA weapons control status for CHAPARRAL-Vulcan fire
units, it was found that it may be necessarv to modity the normal weapons
control status for Redeye (reference paragraph C-4c{?), basic report).

In order to reduce the misidentification rate among CHAPARRAL-Vulcan fire
units, air defense artillery alert nets were created to alert these firing
units to the passaqe of triendly aircraft. Redeye firing units, on the
other hand, are not under centralized control. A majority of the general
officer airspace control conferees agreed that it would be costly for

the ADA alert net to include Redeye firing units. Thus, in order to
reduce the hazard to friendly aircratt, it may be necessary to consider
weapons hold as the more normal air defense alert status for Redeye fire
units, )

d. FReference: Paraaraph 3-3b(4)(c).

(1) Information. Armv aircraft should obtain field artillery advisories
before enterinqg the airspace between any firing battery and the forwardedge
of the battle area (FLBA).

(2) Explanation. The MASSTER-recommended system eliminates all fire
warning nets and does not contain a BACE. Pilots may contact the flight
coordination center (FCC) or the annropriate briqade operations center
over the air-to-qround net and receive a minimum risk route if desired.

e. PReference: Paragranh 3-4a(2).

(1) Information. The ACE should be kept informed throughout the
planning and execution nhases of instrument fliqghts.

(2) Expltanation. The ACE does not need this information for the
airspace control system recommended by MASSTER. The FCC, FOC, CRP,
and CRC are the aqencies monitorina instrument fliqhts.

f. Reference: Paraqraph 3-4b(1).

(1) Information. Hiah-performance aircraft will commoniv use
low-altitude airspace during limited and qeneral war.

(2) Exolanation. This statement seems to definc Air Force tactical
doctrine. Our investigations reveal that the statement may not be true.

q. Reference: Paragraph 3-4b(2).
(1) Information. Various elements of airspace are controlled by

different comnonent commanders,

G-3-2
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(2) Explanation. This statement was deleted as it outlined procedures
which are more restrictive than the airspace control procedures recommended
by MASSTER,

h. Reference: Paraqraphs 3-5 and 3-5b.

(1) Information. Ffield artillery units are responsible for
disseminating hazard to flight information. Aviators are responsible
for monitorinag field artillery fire warnina nets.

(2) Exnianation. The airspace control system recommended by MASSTER
deletes all fire warnina nets. Field artillery fire units are responsible
for passina firing data to the brigade operations center and or the
division airspace contro! element (DACE).

i. Petcrence: Paraqranh 3-5b(1).

(1) Information. Field artillery firing data will be forwarded to the
division FCC. The FCC will usc the information in the routing of aircraft.

(2) Explanation. Under the airspace control system recommended by
MASSTER, artillerv firing data are passed to the brigade operations centers
and the DACE but not to the FCC. The FCC passes minimum risk routes (MRR's)
to aircraft based on the route received from the DACE. :

j. Reference: Paraqraph 3-5b(2).

(1) Information. A BACE can be formed to coordinat2 artiliery fire
mission information with nther airspace control activities.

(2) Exnlanation. The airspace control system recommended hy MASSTER
does not contain a BACE (reference paragraph C-d4e, basic report).

k. Reference: Paragranh 3-5c.

(1) Information. The Army has the responsibility for informing
Air Force elements of field artillery and heavy mortar locations and
operations.

(2) Explanation. In the airspace control system proposed by MASSTER,
there is no reauirement to inform the Air Force of field artillery data.
The Air Force is aiven "RP's which avoid field artillery fires as whenever
practical. |In order to further eliminate field artillery-mortar (FAM)
and Air Force incidents, the field artillery reschedules non-troop-support
fires based on Air Force flight "on the way'" data passed from the Air Force
control facility to the DACE.

G-3-3
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I. Reference: Paraqraph 3-5d.

(1) Information. Helicopters will receive field artillery and
mortar fire warning advisories.

(2) Exnlanation. The airspace control system recommended by MASSTER
deletes all fire warning nets. Rotary-wing flights may contact the
brigade operations center (BOC) it in a brigade area or the FCC if in the
division rear in order to obtain MRR, These MRR's avcid field artillery
and mortar fires whenever practical.

m. Peference: Paragranh 3-6a(3).

(1) Information. A coordination altitude is used in the coordination
and air traffic requlaiion of operation over the battlefield.

(2) Expnlanation. The use of a coordination altitude is just one
technique which may be used in requlating aircpace. This is discussed
briefly in paraaraoh 3-4b(4), annex G.

n. Reference: Paraaranl 3-6u(2).

(1) Information: The airsnace control element (ACE) requlates
Army air traffic. |

(2) Explanation. T.is paraaraph was rewritten to clarify the role
of the UACL and its relation with the F'CC while pcrforming airspace
control functions. ‘

o. “eference: Paraaraph 3-7a(l), (2), (3), (4), (5), (5), and (7).

(1) tnformation. The manua' includes examples of actions to be
taken for emernency on-the-srnt contlict resolution.

(2) Exnlanatinn. These examples of actions taken to prevent conflicts
are not necessary as a nart of thic FM. They should, however, be included
in unit SCP's,

n. Peference: Table 3-1.

(1) Information. This table summarizes individual and agency primary
resnonsobilities for airspace control.

(2) Explanation. This table was deleted, as the responsibilities of‘

airspace control agencies chaﬁ@éd under the alirspace control system
recommended by “ASSTER.

G-3-4
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e q. Reference: Chapter 5.

(1) Information. The chapter and the associated charts depict the
communications typically required to support the alrspce control system.

(2) Exnlanation. These charts were deleted because they did not
depict the airspace control system recommended by MASSTER,

ki
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APPENDIX 4

MAJOR ITEMS IN MASSTER RECOMMENDED REVISIONS BUT EXCLUDED FROM FM 44-10

This apnendix lists the maior items in the MASSTER recommended revisions
which are excluded from F!t 44-10, This appendix includes references to
the MASSTEF-recommended revision, paragraph locations of the information,
short paraphrases ot the information, and explanations for the inclusions.

a. Reterence: Paraaqranh 3 of the preface, page G-1-I,

(1) informatinn. The overwhelmina majority of Army aviation operations
are controlled throun" "o chain ot command under Army visual flight
rules. There will be resuirements for limited numbers of operations under
instrument fliaht rules (1F1) for limited periods of time when commanders
are assisted bv air trafti  requlatina agencies.

(2) Explanation. 1% ~nould be emphasized that almost all Army air-
craft will onrerate at low level under visual flight rules. Consequently,
Army aircraft can orerate witt 3 minimal amourt of requlation by air
traffic aacencies.

b. Reference: Paraanranh 2-45(3),

(1) Information. ir--mmended minimum risk routes will be furnished
to the Air “orce ¢or ftian*: through and within the division area.

(2) txplan~ntion, “uyrrent nrocedures attempt to pass a maximum amount
of information to Air +rorce ciements outside the division. These elements
then route Air fcrre aircra¢t. Hecause of the volume of artillery and
mortar tirec ~ng the natyr t trese fires and Army aircraft flights, it
is almost imhassibics te transmit all current information up the channels
to the /ir “cr:e air trattic control agencies. Conseauently, the MASSTER-
recommended revision nrovides for development of a minimum risk route at
briqade ana division neadquarter.. This route would be develooed in .
conijunction with tha Ajr Force personnel at brigade and division. It
would te bazec «n the divisinn and brigade personnel's knowledge of the
tactical <ituation and wouid have the objJective of reducing hazards to
aircratt fivina in or transiting the division area. The Air Force would
then cdenide wietner or not *o fiy the recommended route or select
another route. o0 nroccoure would permit more freedom of movement cover
the Lattleficid.

c. Reference: araaraph 7-4b(5).
(') Information. friengi; oir defense units will be alerted to

friendlv aircraft ¢linhts,

G-4-1
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(2) FExplanation. MASSTER-recommended revisions include the requirement
to notity (alert) friendly air defense artillery (ADA) units of the
flights of friendly aircraft. It has been shown that alerting friendly
ADA units reduces the probabilitv of misidentifyinq and engaqing friendly
alrcraft.

d. Reference: Paraqranh 3-la(2)(b).

(1) Information. Airspace control functions at brigade will be
performed bv a qroun of liaison persornel under the staff sunervision of
the brigade S3.

(2) Explanation. frirapace control functions at briqgade are an
inteqaral function of norma! statf procedures in the brigade operations
center. For this reasnn, there is no reauirement for a separate staff

orqanization for airspace control. The S3, assisted by liaison officers
from field artitlerv, air defenwe artillery, Army aviation, and the
Air Force as thev are required, will provide airspace control.

e. Reference: Paranraph 3-2b(1)(a) and (c).

(1) !nformation. The normal weapons control status for Redeye should
be weapons hold. The normal status for all other division air defense
weapons should be weatons tight for high performance aircraft and
weapons hold for rotary-wina aircratt.

(2) Explanation. Friendly air detense (ADA) units misidentifying
and engaqina frierdiyv aircraf+ create a problem area. The misidentification
rate can be reduced bv alerting friendlv ADA units or bv using a weapons
hold weanons control status. Chaparral/Vulcan units can operate in a
weapons tight weanon< contrcl <taty: and reduce their misidentification
rate with a radio alerting s\ terr.  The Redeye units are numerous and
widely disnersed. Becau-e of *he number of Redeye units, their method
of employment, and the costs invonived, it is not practical to use a radio
alerting system for Pedeves. This leads to the recommendation that the
normal weapons control status ror Redeye should be weapons hold.

f. Reference: Paraqrann 3-3,

(1) Informaticn. Army aircratt will be provided minimum risk routes
to minimize hazards durina tiinht from friendly activities.

(2) Exnlanaticn. Tro division airspace control element (DACE) and
brigade operations center< will develop minimum risk routes based on their
knowledqge of the tactical situation. These routes, which will minimize
hazards to the aircraft from friendl . activities, will be recommended to
the aviator. The aviator, in accordance with his unit SOP, will decide
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whether or not to fly the recommended route. This procedure will allow
more freedom of movement over the battlefield.

g. Reference: Paragraph 3-4b(3). = -

(1) Information. Air Force aircraft will be provided minimum risk
routes upon request.

(2) Explanation. This concept is discussed in comment £(2), above.

h. Reference: Paragraph 3-5a.

(1) Information. Artillery fire direction centers (FDC's) and
maneuver battalions will provide firing position locations and firing
information to the brigade operations center.

(2) Explanation. Because' of the volume of artillery tire, informa-
tion concerning the fires will be passed only as far as the brigade.
The brigade operations center will use this along with other information
to develop minimum risk routes for aircraft.

i. Reference: Paraqraph 3-6, a, | (c).

(1) Information. |In generai, other Service can operate free of
restrictions over the land battle area.

(2) Explanation. The Army recommends minimum risk routes based on
its knowledge of the tactical situation. The other Services make the
fina] decision or what route will be flown.

j. Reference: Paragraph 3-6a(4)(d) and b (i) (¢).

(1) Information. Frag orders and "on the way' messages are passed
from the CRP to the DACE. The DACE provides recommended minimum risk
flight routes to the control and reporting post (CRP) on request.

(2) Explanation. The frag orders and "on the way" messages assist
the Army in development of minimum risk routes for Air Force aircraft.
The minimum risk route concept is discussed in comment f(2), above.

k. Reference: Paragraph 3-6a (4) (f) and b (1) (4d).

(1) Information. Friendly air defense artillery units will be
informed of the flights of friendly aircraft,

(2) Explanation. The MASSTER recommendation includes a requirement
to implement a radio ADA alert net.. This net will be used to inform
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ADA units of friendly aircraft flights. The purpose of this alert is
to reduce the rate of misidentification of friendly aircratt.

I. Reference: Paragraph 3-6b.

(1) Information. This section explains the functions of the brigade
operations center which serves as the commander's focal point for brigade
airspace control. ~

(2) Explanation. The concept of the brigade operations center was
previously discussed in comment appendix 3. Paragraph 3b(2) gives details
concerning the brigade onerations center.

m. Reference: Paraaranh 5-2.

(1) iInformation. The four types of communications nets required to
support the airspace control system are the CRP to division net, the
division to briqade airsnacenet, the air defense alert nets, and the
brigade air-to-ground nets.

(2) Explanation. This section describes the communications nets
which are required to operate the airspace control system outlined in
the MASSTER-recommended revisions.

~
n. Reference: \Qgpendix 8.

(1) Information. qB;%iisg\airspace control implementing instructions.

(2) Explanation. This section was added for clarity.
0. Reterence: Appendix D.

(1) Information. An explanation of the information requirements
necessary to support the recommended airspace control system.

(2) Explanation. This section was added for clarity.
p. Reference: Appendix E.

(1) Information. A discussion with examples of displays, techniques,
and symboloqy used in the recommended airspace control system.

(2) Explanation.’ This sectlon was added to assist the Implementors
of the airspace control system.

q. Reference: Appendix F.
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(1) Information. Charts which delineate the functions and procedures
to be used by personnel operating within the airspace control system.

(2) Explanation. This provides a aulck reference for instruction
in the use ot this svstem,

PP ——————

G-4-5




ANNEX H

RECOMMENDED CHANGES TO FM 100-26

Recommended Chanqe. The initial draft manuscript of FM 100-26, The
Rir=Ground Operations System, was reviewed for consistency with the Army
alrspace control system which is recommended in paraqraph 8c of this report.
Recommend that paragranh 3-13, 1 100-2€ be changed to read as follows:

3-13. Airspace Control.

a. All airspace in the theater, particularly over the combat zone,
is subject to use by a2!! friendlv forces. Theater policies for the use
of this airspace are Lzc:d on the necessitv for nemitting each partici-
patina force to utilize ant exnloit its air canatilities with minimum
interference with nther $ricndly forces.

b. Within the theater, the combined or joint force commander
establishes the boundaries within which airsnace control is to be
exercised: nrovides the aeneral nriorities and restraints to he aoplied
with reqard for the renuiroments of all users of the airspace; and resolves
differences that cannot otherwise be recsolved bv the component commanders
concerned. He establiches the broad auidance necessary to insure coordi-
nation of airsnrace onerations of particinating services or national
components. The combinced o loint force commander normally will desiqgnate
a single service or naticnal component commander as airspace control
authority for the sunarvicion of these functions throuahout the theater.
when authority (s sn deienated, the combined or joint force commander

normally retains an~r-va! authority for control measures of airspace
utilization and air traf¢fic control,

c. The Aig Force conm « ccomander (AFCC) normally is desiqgnated
as the airspace control auther ity for the theater and has the responsibility
for coordinating the cstatlishment of an air traffic control system for

use throughout the thoater. In thic effort, he coordinates with the

Army component commanier (ACC) and other comnonent commanders fo establish
nrocedures for air traffic control in and over the field Army area. He
wil! insure that the maneuver force nas maximum possible freedom of action
in airspace over tha -ombat zone.,

d. The ACC i« doinonated the suthority necessary to employ his organic.
aircraft, air defence, and surface-to-surface fire support on an
immediatelv responsive hacis in the airspace over those land areas under
his controi. This doleaation of authority normally is accomplished by the
joint force commander tnounh the aircpace coordinating authority.
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e. Alrspace control aftects all operatinns and is, therefore, a
command function. While al! alrspace users have requirements for air-
space use In support of the command mission, airspace requirements
frequently conflict. The overall system established for airspace control
must provide timely and effective means to minimize and resolve these )
conflicts in accordance with the joint force commander's priorities.
Ideally, the airspace control rules and procedures must be developed and
exercised before hostitities beqin. Army airspace doctrine and techniques
are provided in FM 44-10 (Test).
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