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EXFCU HVE SUMMARY
COMMANDER'S OVIRVITW

. Discusses Organization forand Fundamentals of Close Air Support

. Describes Close Air Support Command, Control, Communications.
Computers, Intelligence, Surveillance and Reconnaissance (C4ISR)

. Describes Planning and Requesting Close Air Support
. Discusses Preparation for Close Air Support

. Outlines Execution of Close Air Support

Fundamentals of Close Adr Support

Close i stppeit (CAS) s Close air support (CAS) can be conducted at any place and time

air action by fived- anil friendly forcesare in close proximity to enemy forces. The word
rotrawing aireroft against “elose™ does not imply aspecific distance; rather, it issituational. The
frostile targets that are in requirement for detailed integration because of proximity, fires. or
close provimine jo fricndlv movement is the determining factor. Attimes CAS may bethe best
forces und which require means to exploit tactical opportunities in the offense or defense. CAS

detailed futegration of each provides firepower in offensive and defensive operations to destoy.

i sfssion with the fire and disrupt, suppress, fix. harass. neutralize. or delay enemy forces.

e ment af those forces.
CAS may be used to massthe effects of combat power, in order to
exploit opportunities in the offense and defensc. Each Service
organizes, trains, and equips to employ CAS within itsroles as
part of the joint force. Asaresult. avariety ofaircraft are capable
of performing CAS. The joint force commander (JFC) and his staff
must be capable of integrating all C AS capabilities intothe operation
plan.

Ajointrerminal attack controller (/TAC) isaqualified (certified) service
member who, from a forward position, directs the action of combat
aircraft engaged in CAS and other air operations. A qualificd and
current JTAC will be recognized across Department of Defenscas
capable and authorized to perform terminal attack control.
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6.2.1.3.11 Line 13. This line displays remarks (RMKS) data. The RMKS data and the
characters which follow it (maximum of 200) provide additional information.

The initial display of all remarks consists of two lines with a maximum of 26 characters per line.
If the remarks data exceeds 52 characters, a downward pointing triangle is displayed at the end of the
second line of remarks data. The up/down arrow options are used to select line 13, which allows display
of the INCR option. INCR option allows scanning through the RMKS lines. When the last line is
displayed, the INCR option and the downward pointing triangle are removed. Initial selection of the
INCR option displays the DECR option. Initial selection causes display of an upward pointing triangle
at the end of the first line of remarks data. This display indicator notifies the aircrew there is remarks
data which can be reached by selection of the DECR option.
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flashes.

(U) When the MSN option is set to FAC and a CAS or FTXT message is received, CAS or FTXT
flashes. If an OSR message is received requiring acknowledgment, OSR flashes. If an OSR message is
received not requiring acknowledgment, OSR flashes until another VMF message type is received or
after 10 seconds, whichever occurs first.
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PART |
AVIONICS

Chapter 1 - Mission Computers

Chapter 2 - Stores Management System

Chapter 3 - APG-65 Radar, A/G

Chapter 4 - APG-73 Radar, A/G

Chapter 5 - Memory Unit Mission Initialization (MUMI)

Chapter 6 - Digital Communication System /Close Air Support
(DCS/CAS)
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stabilized cue is displayed on the radar display at the computed position of the destination. A
navigation designation of the waypoint/OAP selected on the HSI display is performed by actuating the
NAVDSG option button. This action designates the aim point based upon the navigation coordinates
previously entered for the point.
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Once the TDC is released with the designated target less than 160 nm, the position is based on the
nav stabilization from the INS or INS/GPS velocities and not the best available altitude.

4.4.8.6 Radar Designation. T'wo types of radar designations are available, navigation stabilized
cursor designation and radar track designation. Radar track and navigation stabilized cursor designa-
tions are available in the MAP, EXP1, EXP2, EXP3, SEA, and GMT modes.
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Reuters News Article
(7 December 2006)



http:/today.reuters.co.uk/news/articlenews.aspx2type=topNews&storyid=2006-12-
07T1743187 01 107129163 RTRUKOT 0 TEXT0.xml&WTmodLoc=NewsArt-R3-
RelatedNews-|

Print this article Close This Window
Troops tell of fight to save Marine
Thu Dec 7, 2006 5:43 PM GMT

By Peter Graff

CAMP BASTION, Afghanistan (Reuters) - British troops struggled to save the life of
Royal Marine as Taliban guerrillas closed in on them during the heaviest battle yet in the
southern part of Afghanistan’s Helmand province.

A British soldier gave the first eyewitness account of the death of Royal Marine
7, killed by what British forces suspect may have been allied aircraft sent to give
close support during a sudden and ferocious Taliban counterstrike.

"We kept going for 20 minutes, but he had stopped breathing," said the soldier, his hands
making gestures as if still pounding on his fallen comrade’s chest to keep him alive.

The British military says may have been killed by strikes from either U.S. or
British-flown aircrafi.

The soldier. who cannot be named because he was not pemmitted to comment on the
record on the death while it was still under investigation, said he was in no doubt they
had been hit by a U.S.-flown attack planc, apparcntly missing a target.

"] saw it. It was the A-10. I was five feet away,” he said. "We called in a strike on the
next trench. Then 1 saw it swooping towards us. I will never forget that noise. 1t was
horrible."

He also tended to another Marine hit in the same strike, wrapping a tourniquet around his
arm to stop it bleeding.

All the while, they continued to take enemy fire.
"] threw myself on top of him to stop him getting hit," said the soldier.

British military spokesman Lieutenant Colonel Andy Price said at headquarters in
Lashkar Gah, capital of Helmand province, that friendly fire may have killed



"It is possible, but not confirmed, that Marine . death may have been the result of
fire from ISAF aircraft operating in support.” said Price.

British troops are battling the Taliban in southern Afghanistan’s Helmand province as
part of NATO's ISAF force.

SUDDEN COUNTERATTACK

The British troops had initially met only sporadic and poorly-organiscd resistance when
they swept before daybreak into wheat ficlds at the north end of the mainly Taliban-held
Garmser district in the lower valley of the Helmand River.

But that suddenly changed at midday on Tucsday, around the time of Marine '
death.

The Taliban launched their sudden counterattack, attempting to encircle the British troops
round both flanks.

Wigley's group were on the right flank, where the Taliban appear to have come closest to
surrounding the British position, according to a Reuters cameraman who was with
marines in the central group and saw Wigley's comrades withdraw.

The British called in air strikes. At the time the two marines were hit. U.S.-piloted F-18
and A-10 fixed-wing attack planes were in the air, as were British-piloted Apache
helicopters.

"There is no question that close air support saved the lives of many of our men that day,”
said spokesman Price.

A British armoured ambulance from C Squadron, the Light Dragoons, drove through
mortar fire to reach the fallen men but arrived too late to save

Medical crew described a harrowing ride under fire over ditches as they fought to revive
him while the other wounded marine writhed in pain from his shattered arm.

The remaining troops finally withdrew, forced to blast their way through walls to escape
from mud-brick housing compounds as Taliban tried to encircle them, the soldier said.

The soldier, a demolitions expert, said he used up nearly an entire rucksack of explosives
10 create an escape route,

"We blew down one wall, the blast knocked us back five feet,”" he said.

Eventually they succeeded in withdrawing before nightfall, hiding behind armoured
vehicles which they used as cover.



The marines withdrew to the "D.C. line" - the district centre, a small road at a bridge-
head at the north end of the otherwise mainly Taliban controlled valley, and have
remained there for the two days since, fending ofl Taliban attacks.

“All our objectives were achieved, but very much at a high cost," said Price.

© Reuters 2006. All rights reserved. Republication or redistribution of Reuters content,
including by caching, framing or similar means, is expressly prohibited without the prior
written consent of Reuters. Reuters and the Reuters sphere logo are registered trademarks
and trademarks of the Reuters group of companies around the world.
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1.1.2 20 mm Ammunition. A 20 mm round consists of a steel cartridge case; an electric primer,
propellant powder, and the projectile. The primer is ignited by 28-volt dc electrical power from the
aircraft armament system. The primer ignites the propellant powder which forms a gas as it burns,
forcing the projectile through the gun barrel. There are two classifications of ammunition (M50
series/PGU), the only significant difference being the projectile. See ammunition and projectiles in
figure III-1-2 and 20 mm variants in figure ITI-1-3. See figure I1I-1-4 for ZOmm projectile fragment
envelope static explosion.
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The 20 mm, high-explosive incendiary (HEI) projectile is composed of an incendiary compound,
an explosive compound, and a fuze. This type projectile is used against aircraft and light material
targets. The PGU-28 SAPHEI projectile replaces the M56 HEI projectile and expands its use to air and
ground targets including light armor,

The 20 mm ball projectile (T'P) is a hollow steel body that does not contain g filler. This projectile
is used for target practice. The PGU-27 TP projectile replaces the M55 as the target practice projectile.

The M221 target practice-tracer (TP-T') projectile is a steel body with forward and aft cavities.
The forward cavity is empty and.the aft cavity contains a tracer compound. The PGU-30 TP-T'

projectile replaces the M221 projectile. The tracer material is a magnesium-teflon-vitron mixture that
has exceptionally good visibility in the daylight sun.

1.1.3 = Gun Programming. Programming for the M61A1 20-mm gun may be performed in the
NAV ana A/G master modes. Parameters include the aiming mode, type of round loaded, gun fire rate,
and HUD reticle depression angle in the MAN mode. These parameters may be changed inflight.
Allowable entries are as follows:

1. Aiming mode - CCIP or MAN.

2. Type of round leaded - M50 or PGU (high speed round)

4. Reticle depression (MAN mode) - 0 to 270 mils.
., The HRM OVRD option provides the same function for gun firing as for bomb delivery.
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1.2 Gun Controls and Indicators

1.2.1 Gun Stores Display Options on the stores display enable the selection of weapons
including the gun. Figure III-1-5 illustrates the various gun related stores symbology described in the

following text.

1,2.1.1 Gun Option. The gun is selected by actuating the GUN option button on the stores
display. The GUN option is used to either select the gun as the primary A/G weapon, or to enable gun
firing in conjunction with delivery of another primary weapon. This latter condition is referred to as
a hot gun selection and is only available when conventional/laser guided bombs or rockets are the
primary weapon. This capability is selectable from the stores display by actuating the GUN option
button after selecting the primary conventional/laser guided bomb or rocket. Gun firing can be
initiated using the trigger since bomb release and rocket launch are initiated using the weapon release
button. However, gun firing cannot be conducted simultaneously with the release/launch of the
primary weapon. At least 1.5 seconds must transpire between gun firing and bomb release to
accomplish both functions. If the trigger is pulled within 1.5 seconds after bomb release initiation, the
gun firing is inhibited but the bomb is released. If bomb release is initiated during gun firing or within
1.5 seconds of releasing the trigger, the gun shuts down and bombs are not released. The hot gun
selection is indicated on the HUD by display of a gun cross and on the stores display by both the
primary weapon legend and the GUN legend being boxed.

-1-4 ORIGINAL
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If another primary conventional/laser guided bomb or rocket is selected while the hot gun is
selected, the hot gun selection is retained, If the primary weapon is deselected while in a hot gun
condition, the system reverts directly to gun operation and provides symbology for the mode (CCIP or
MAN) selected in the gun program. If another weapon is selected while in the gun mode, the gun is
deselected, since the MC interprets this as the selection of a different primary weapon. When the hot
gun is selected, only the low (4,000 rounds per minute) gun fire rate is allowed. Unlike the selection of
other weapons, which may be preselected in NAV master mode prior to entering A/G master mode, the
hot gun must be selected while in the A/G master mode, as it is automatically deselected by the MC
when entering the A/G mode. It may also be deselected by actuating the GUN option button when the
hot gun is selected. '

The GUN option is removed and the gun deselected if selected when LTD/R TRIG option is
selected on the FLIR/LTD/R display. When TRIG option is deselected, the GUN option is displayed
again, but the; gun must be reselected if desired.

1.2.1.2 _ Gun Round Option. If the gun is exclusively selected, two option buttons are provided
to select ballistics computations for either the original M50 20-mm round or the high speed PGU-28B
20-mm round. Only one type of round can be loaded into the gun. M50 and PGU are alternately
selected and boxed by actuation of the adjacent button. No provision is made to verify the accuracy of
the selection in relation to the round type actually loaded.

1.2.1.3 Gun Rounds Remaining ON F/A-18A/B alrcraft and F/A-18C/D 163427 THRU
165206. Inthe gun mode, the rounds remaining is displayed at the top between the wingform (figure
III-1-5). XXX is displayed when no rounds are remaining or when no gun decoder is installed. A full
gun load of 578 rounds is displayed when the gun decoder is reset regardless of the number of rounds
actually loaded.

1.2.1.4 Gun Rounds Remaining ON 165207 AND UP. In the gun mode,sthe rounds remaining
is displayed at the top between the wingform (figure I1I-1-5). XXX is displayed when no rounds are
remaining. The armament computer weapon insertion panel (WIP) is used to select the gun and enter
the amount of rounds loaded on the aircraft. A full load is 578 rounds.

1.2.1.5 Firing Rate Option. A single option button is provided to select either the HI firing rate
or the LO firing rate. HI and LO are alternately selected and boxed for each actuation of the firing rate
option button.

1.2.1.6 ~ UFC Option (Reticle Depression). The display and selection capability for the HUD
reticle depression angle are provided when the MAN gun mode is selected. Actuation of the UFC
option button enables the UFC for reticle depression entry, and the RT'CL option appears in the fourth
option window of the UFC, Select the RTCL option and enter the desired reticle depression value
based on the planned firing range to the target. The CSC allows entries from 0 through 270 mils. The
value entered is displayed on the stores management display. See Gun HUD.

1.2.1.7 Gun Mode Option. Modes available for A/G gunnery are CCIP and MAN. Operation in
these modes is very similar to operation in the CCIP and MAN modes for conventional bomb delivery.

When one of the modes is selected the option is boxed and a cue appears on the heads up display. For
information about these options see the Gunnery Modes.
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Figure IlI-1-5, Gun Stores Symbology
1.2.2 1+ Gun HUD. Fjgure IT1-1-6 illustrates HUD symbology with GUN selected.

1.2.2.1 Hot Gun Cross. The hot gun cross is displayed when hot gun has been selected and the
gun is ready for firing. This symbol is displayed at a fixed 15-mil depression angle from the gun
boresight and indicates the gun aim point at 3,000 feet slant range. Hot Gun exists when gun is selected
after selecting the primary conventional/laser-guided bomb or mine.

1.2.2,2 Gun Mode. CCIP or MAN mode gun symbology is displayed on the HUD immediately to
the left of the reticle depression cue. The pitch ladder is occluded from the A/G gun reticle to reduce
clutter.

1.2,2.3 ~ Reticle Depression Indication. The selected reticle depression angle is displayed imme-
diately to the right of the MAN mode legend. Reticle depression data also appears on the stores
display. The pilot may adjust the reticle depression angle via the UFC if desired.

1.2.2.4  In Range Cue. An IN RNG cue is presented above the gun reticle in the CCIP mode if
the radar or FLIR is angle tracking the target and slant range is inside the maximum firing range. Once
a steering solution has been achieved for gun firing, the MC displays the SHOOT cue instead of the IN
RNG cue.

1.2.2.5 Alrcraft True Airspeed. Aircraft knots true airspeed (KTAS) is displayed beneath the
KCAS indication in the gun mode. The indication is prefaced by the letter T.

1.2.2.6 . Shoot Cue. SHOOT (figure III-1-7) is displayed above the reticle; it replaces the IN
RNG cue when range parameters have been met. See In Range Cue.

i-1-6 ORIGINAL

S-T



NWP 3-22.5-F /A18 Vol. |

1.2.2.8 = Maximum Firing Range Mark. In the CCIP mode, the calculated maximum firing range
appears as a tic mark around the perimeter of the A/G reticle. A 5,000 feet. fixed range can be selected
by pressing the cage/uncage switch on the throttle and the marker appears at 5,000 feet on the HUD
reticle (see Cage/Uncage Button). The maximum firing range marker is not displayed in the manual
mode.

1.2.2.9 Sensor Tracking Cue. The sensor cue represents the tracking source and will appear as
LDT, FLIR, RDR or AGR. The cue flashes until the target is designated and then illuminates steady,
LDT is the priority over FLIR and RDR. AGR is lowest priority and is displayed if valid.
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A/G Gun Firing Displays
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Figure I[Ii-1-8. Gun HOTAS Controls
1.2.3  Gun HOTAS Controls

’

1.2.3.1 = Trigger Switch. The trigger switch (figure IT1-1-8) is a two-detent switch. Squeezing the
trigger to the second detent initiates gun fire when the gun is selected.

1.2.3.2  Cage/Uncage Button. The cage/uncage button (figure III-1-8) is also used in CCIP gun
mode to cage the CCIP reticle for a fixed target slant range. Pressing and releasing the cage/uncage
button fixes the CCIP reticle for a fixed 5,000-foot target slant range (button is not held pressed). The
gun CCIP computations are still based on the ballistics of the selected weapon when the reticle is caged.
This function can be utilized when ranging appears to be a problem and the pilot decides to estimate
the applicable fixed target range. Reactuation of the cage/uncage button uncages the reticle.

1.2.4  Gun Backup. A/A gun can be selected to perform A/G gunnery if MC 2 fails (backup A/A
GUN). MC 1 displays the A/G gun cross at a 15-mil depression angle to provide a 3,000-foot aiming
point for backup A/G gunnery.

ii-1-9 ORIGINAL



NWP 3.22.5-F /A18 Vol |

1.2.5 Gunnery Modes. A/G gun mode options are available on the stores format when GUN is
selected: CCIP and MAN. See figure I11-1-7, :

1.2.5:1 CCIP Mode. If the radar is in the AGR mode, the MC slaves the radar antenna to the
reticle LOS and performs CCIP computations using radar range data, The FLIR is also slaved to the
reticle LOS. For any sensor designation, the TD diamond provides an aiming reference for nonvisual
targets. The best available slant range along the reticle LOS is indicated by the reticle range bar, The
reticle also includes the maximum firing range marker (shown at 4,600 feet, figure I11-1-6). When the
slant range is inside the maximum firing range, an IN RNG cue is displayed above the reticle on the
HUD. The MC uses best available velocity data to compute the maximum gun firing range, based upon
bullet being supersonic at impact.

., The MC uses the slant range along the reticle LOS (reticle range) in computations whenever the
reticle range is less than the maximum firing range and the reticle displays the actual computed impact
point. When the reticle range is greater than the maximum firing range, the MC uses the maximum
firing range in the computations and displays the reticle at the impact point for the maximum firing
range. If the radar ranging data is invalid, the MC computes slant range along the CCIP reticle LOS
using alternate altitude data sources. The pilot may select the fixed 5,000-foot reticle by pressing and
releasing the cage button. The MC uses the 5,000-foot fixed firing range in the CCIP mode
computations and displays the maximum firing range cue at 5,000 feet. A second actuation of the cage
button restores the computed firing range solution.

The aircraft is maneuvered to position the reticle on the target and the trigger pressed to the
second detent to fire the gun when the range to the target is less than the maximum firin g range. The
SMS updates the rounds remaining status on the HUD and the stores management display.

i The pullup/breakaway X cuing described for the computed conventional bomb delivery modes is
also provided in the CCIP gun mode. The clearance criteria is 50 feet plus the vertical descent for a
1.5-second reaction time plus the altitude loss associated with a 4-g pull assuming a g buildup of 2 g per
second. The clearance criteria is applied to the available altitude above the target.

The pilot may designate a moving target by commanding radar or FLIR track in the CCIP gun
mode. Under these conditions, the MC computes the lead angle required for the target and positions
the HUD reticle appropriately. When the gun firing ready indication is received from the SMS, the
target is within the maximum firing range, and the pilot has achieved a steering solution for zun firing,
the MC displays a SHOOT cue on the HUD. The SHOOT cue replaces the IN RNG cue.

1.2.5.2 Manual Mode. MAN gun mode HUD symbology is shown in figure III-1-7. The HUD
reticle depression angle is selected based on desired firing range to the target for predetermined firing
conditions, The angle is displayed immediately to the right of the MAN mode indication on the HUD.
The MC slaves the radar (if in AGR mode) and FLIR to the reticle LOS and displays the best available
slant range on the reticle range bar. In the MAN gun mode, the maximum firing range marker is not
displayed on the reticle but true airspeed is displayed. The pullup/breakaway X mechanization
described for the CCIP gun mode is also applicable to the MAN mode.

The aircraft is maneuvered to position the reticle on target and the trigger is pressed to fire the
gun when the range to the target equals the desired firing range. The rounds count is updated on the
displays to indicate the rounds remaining.

lii-1-10 ORIGINAL
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The 20 mm, high-explosive meandiary (HEI) projectile is composed of an inbendiary compound,
an explosive compound, and a fuze This type-projectile is used against aircraft and light material
taigets. The PGU-28 BAPHE] Projectile replaces the M56 FET projectile and expands its use to air and
ground targets including light armar.

. The 20 mm ball projectile (TP) is g hollow stesl body that does not contain a,filler. This projectile

is used for target practice. The RGU-27 TP projectile replaces the M55 asthe target practice projectile.
The M221 target practice-tracer, (TP-T) projectile is a steel body with forward and aft cavities,
The forward cavity is empty and the aft civity contains a tracer compound. The PGU-30 TP-T
projectile replaces the M221 projectile. The tracer material is a magnesiuin-teflon-vitron mixture that
has exceptionally good visibility in the daylight sun,
1.1.3 Gun Programming. Programming for the M61A1 20-mm gun may be performed in the
NAYV and A/G master modes. Paramet s include the aiming mode, type of round loaded, gun fire rate,
and HUD reticle depression angle in the MAN miode. These parameters may be changed inflight.
Allowable entries are as follows:
1. Abming mode - CCIP or MAN.
2. Type of round loaded - M50 or PGU (high épeed round)
3. Firing rate - HI (6,000 rounds per minute) or LO (4,000 rounds per minute).
4. Reticle depression (MAN mode) - 0'to 270 mils.
The HRM OVRD option provides the same fanction for gun firing as for bomb delivery.

-1-3 ORIGINAL
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there is a specific order in whi
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ch the information contained in lines 5
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FCP SEATTLE .
HDG 35§

HAD - =W mEE -

:

Figure 23 .
i Data Entry of Lines 1, 2, 3, and 6 -

CAS Mission Brief Closure
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want to ask for more information in order to achieve success such as ingress information contained in Lines 1-3, a
more accurate target description or the location of the nearest friendly forces.

controller intends to fold us into the target ares, .
mdanymﬁcﬁmp&seﬂ,md;aslﬁmlannckhudmgwamymemiuﬂeinthcmgmm. We will not
mdmisinfmnsﬁondﬁwﬂy&umowhwthmdwdaﬁmDCSCASpaga If we are using the aircraft's
navigation systern to find our intended target, i i o S .

. memﬁ:gaGPSwumﬁawiﬂmmmmlymmmeMWMH rexd the target
location and clovation direetly from the weapon's display. When it comes o the DCS, after clecting to usc a CAS
mission, the MC will download the target location and elevation into waypoint 47. We should select waypoint 47
mdmdbacklhm4andﬁﬁumthedmwb}avelﬁorthumypoht There have been occasions in training end in
mbawhucahwwhavemﬁnnedﬁnes4md6cﬁshwebomﬂwdwmmtypedtheinfomﬁmhcoﬂecﬂy
into their systems or weapons, Friendly forces paid for this afrerew error with their lives.

When dealing specifically with GPS guided weapons such as )

' : o - Thisbwmnumisucwhmwenpusedam:t

.uaﬁonfmthewmingridmdmemwlmiywmddisp!ayluﬂong We have two ways to tackle

this issue. The first and best choice is to ask the terminal attack controller for Line 6 in lat/long. In most cases if the

ti:rmimlMmhhu&cuhTiqmmmmﬁmeyaﬁﬁPSwupmheshouldbeab[cw

provide target focation in any format requested. Thiswﬂl-aﬂowmwnfchheﬁdimdymtoﬁwwnpanandread
directly from the display, per doctrine,

) !fhmcemdeehmuﬁzem@ndmﬁgkopmﬂlqmm-mﬁdcl%n;famﬁ.
", designate that waypoint ana the

’

eMmusingmuixmﬂmmmmmm&amgridmlamohg.weshomurhdmmcﬁfmn:he
wupon‘sdisplnyinimﬂma&mddsoﬁ'amthcﬂmdmmlwe!inyid. This is an excellent example of where we
wﬂ]nmdzostcph:mdacp!aﬁ:mmemuhmlmkmcﬂaﬂwsimsﬁouathmd Let him know that you are
reading back a latflong from the weapon ﬂmwdﬂsivedby&uirmﬂfromﬂwoﬁgﬁmlgidﬂ:a:mmw& The
ankmﬂumtbmdnddewhethm‘he,éﬂlmywmmm-me ordnance. As sircrew, check and
thendoublechucktonnkcmﬂaatmpufcimedﬂwTOOmﬂmdmﬂuﬂlywhmspnsedthem&iminma
PP mode without any mistakes, Doetﬁ:cdoeanmoovweadammpm’bkm,ucﬁcmeﬁbn
mindset, work with the terminal attack. controllcr, and depending on the severity of the situation decide with him
what the correet course of action should be,

- Following & confirmation of lines 4 and 6 plus restrictions, the terminal attack controller will most bikely pass a
TOT or time-to-target (TTT). We are familiar with the TOT concept; however, we may not be familiar with the
TTT technique, For TTT, the terminal attsck controller will pass for example: “...four minutes time to targer, ready
hack, " and he will expect ordnance to impact the target 4 minutes following his “hack.” Once we have reccived our
timeline for the attack, we will confirm it with the terminal attack contreller: “Copy TOT 45" or “Copy hack.”
Following our confirmation of the timeline, we have essentially closed out the 9-Line and have the mformation
needed to conduct a successful attack.

Amplifying Remarks

Amplifying information is SA enhancing communications such as a limited talk-on, specific DMPI assignments
within a target array, ot pessibly followeon tasking fmmediately after our initial attacks. In a team effort mindset,
we can also initiate amplifying remarks. For example: “...Caesar 31 is cortact artillery impacts in the target area.
Where is our target in relation o them? " However, we must be cautious before initiating requests for emplifying
information. neMIMmlbmybebmy i ing other CAS attacks and supporting arms.
Tying up precious radio space that the terminal attack controller needs for other duties may hurt the over &l effort.

ol e
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Remember we are not the only game in town. If there is any doubt as to whether the terminal attack controller has
time for amplifying remarks, stay silent and let him initiate them when he sees fit to do s0.

Inbound / Holding Tasks

Priar to executing our CAS attack, sdditional inter-flight procedurcs should be executed in order to set
ourselves up for mission success.

Step one is to confirm our “push time” with our wingman.

s showing. Thisis.a quick way to QA required ground speed without having to set up the “auto” option on the HSI
format, Ofnotc,ﬂwmfI‘memtheCASfonmtiulwangtumdqxequuiredtomkeﬁwTOfrﬂytngdum@
the IP first. lfyoucﬁoesetom!he"mto”ﬁmcﬁmonthnHSI,gmundspaequu&udmaxhédiffamifyoump
past the IP waypoint and select the target waypoint,

o ) » we will always calculate our push time
using the “stubby pencil” method and then confirm it with our wingman, “...Caesar 31 shows that we need to be at
the IP o time 15:43:15,...Caesar 32 same.” When calculating oar push time, plan for 480 KGS from contact point
{CP}toI.‘PandSIOKﬂsmwmuﬁmmmmmmmmmmwdﬁmm We also need to
ﬂdhmmﬁmm'mﬁrmrﬁndeﬁhﬁsmdwmmoﬁﬂigmmﬂ For a rough rule of
thumb (ROT), add § seconds for 15-degres dives, 10 seconds for 30-degree dives and then an additional 15 seconds
for 45-degree dives. Sthblel4uﬂaccadofﬂ1ed1mfurknotsgrmmdspeed(ﬂﬁ$}calculaﬁms.

Farﬂmmlc.lduszyWchzvemIP!hﬂ.isil.Z_nmﬂnmﬂietmgumdweplmmexecmeamodilmsmﬂe
roll-in with a 30-degree dive angle. Our TOT is 12:05:00. We should plan to be at the [P, inbound to the target at
SIOKGS at 12:03:45. It will take approximately 1 minute$ secands to travel from the IP fo the target at 510 KGS
and we 2dd an additional 10'seconds to account for the 30-degree dive delivery.

'Hw.nm:chinomholdingihbumdtzslsis@wmm-ma.lphadiecktotbemgetwiﬂn our wingman and
then plot the target's Jocation on our gridded map. This will ensure that we are looking into the same target area as
our wingman and allow us to study where the target is in relation to possible restrictions that the terminal attack
controller passed during the remarks portion of the 9-Line. For example; “...stay south of the 51 gridline.” We
would then like to complete as many combat checks as possible prior to initiating our atiacks. Reference, TOPGUN
Manual, Chapter 46, Air-to-Ground Employment and Chiapter 48, Tactical Crew Coordination for a detaled st of
the applicable combast checks during an A/G mistion, . 4

o
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The final step is to conduct a “big to small arientation™ of the tarpet area if time allows for it. A big to small
cricntation will hﬂpmnmmmmdymmmwedimdhwemmion planning section of this

marks and 4 talk-on from the terminal attack controller. ngxwﬂisalﬁﬁ,@of:msébkmﬁwawimw
target at MD 302522. Lammﬂmwe;ﬂmtoinmthcmgmmﬂmthemm The first key point
ﬂmwcmduiveﬁpm&ml:so,mois&ntweﬂmldmmm«gawbexm Y-intersection of & southwest to

northeast ridgeline that parallels our ingross route. We can use this smaller ridgeline and the large one to the east to
heipﬁmdm’momemlm Wemmﬂmbeabletopickﬂ:cmﬂiwmmwﬂmnmhgm follow it
mﬁ:mﬁeﬁmY-btemeﬂan.mdﬁndmtargetthm.

-
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al, be redesignated using another method; however, the navigation, HUD
reticle, overfly, and data link vector designai

in an undesignated state,
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MEMORANDUM FOR THE RECORD

1. The CAS format page in the F/A-18C is widely considered to be too cumbersome 1o train to
and use. It is used by the two seat F/A-18F community when they conduct FAC(A) operations.
When it is available on the battlefield network (cither ground based or airbome) for automatic
upload it is occasionally used. The normal condition requires the pilot to enter all the elements
manually and pilots find it easier to use other onboard systems to accomplish the task.

2. This information was derived from an informal survey of multiple F/A-18 pilots, including a
recent weapons school instructor, and the pilot member of the board.
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Commanders integrate CAS with their fire and maneuver to achieve objectives.

c. CASmnbeomdumdatanyphmwxiﬁmeﬁimd!yfomnmhchwpmﬁmﬁymmmym
Theword “close™ does not imply a specific distance; rather, it is situational The requiresnent for detailed integration
m&mm.mmmmhmemmmmw. Attimes, CAS may be the bestmeans 1o exploit
tactical opportunities in the offense or defense. CAS provides fires in offensive and defensive operations 1o destrov,
disrupt. suppress. fix, harass. nevtralize. or delay enemy forces.

d. CASmaybctmdmmﬁweﬁ'edsoﬂnmbatpmmmonhmcmbhognmniﬁesmﬂwoﬁ'mm
defense. ThehmmofeﬁecﬁvalyamnmCASinnnchnumfmmmﬁmnmof&pobOn‘s
maxims, " XCIl. Inlmﬂcminasicgc.sldﬂmsiszsinmnmginganmsofﬁremasingbpoirt\ﬂmme@u
i:muhcﬁmthasﬂmesidﬂlob(i'gamihgmmedwgﬁmofarﬁﬂﬂymba'wonapoimismmwin."‘
Ead:SmWiceor:mni?mtrai:ls.mﬂequimwempbyCASwiﬂ-;inirsro!esaspanofﬂwjoimﬁme.Asam:h.
u variety of aircraft are capable of performing CAS. The joint farce commander (JFC) and His staff must be
capable of integrating all CAS capabilities into the operation plan (OPLAN),

e A jont irminal atiack controller ("TAC) is a qualified (cortified) Service metnber who, from a forwand
positim&mdsﬁta:tﬁmof@nﬂﬂaimaﬂathASwﬁmhuahm Aqualified and cureni JTAC
will be recognized across Departrment of Defense as capable and authorized to perform terminal attack control

Units and organizations that have a reasonable expectation to conduct terminal attack
control in order to accomplish their assigned missions need to have individuals available
trained to the appropriate standards to perform this activity (e.g., JTACs). However,
experience has shown that there bas, and will likely continue to be instances where terminal
attack control will be requested by personnel/units that do not have JTACs present Inrare
circumstances, the ground commander might require CAS when no JTAC is available.
One reason for this would be as a result of some unforeseen consequence of combat
operations. In these instances, JTACs, FAC(A)s, and/or CAS aircrews should aftempt to
assist these personnel/units o greatest extent possible to bring fires to bear in support of
their combat operations.
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Chapter V

indirect fire weapons (heavy machine gun tracer, mortars, artillery, or naval gunfire)} or an
airborne platform such as a FAC(A). See Figure V-8 for standard marking brevity terms,

1. Marking by indirect fire, Artillery, NSFS, or mortar fires are an cffective
means of enabling pilots to visually acquire the target. Before choosing to mark by artillery,
NSFS, or mortars, observers should consider the danger of exposing these supperting arms to
the enemy’s indirect fire acquisition systems, and the additional coordination between supporting
arms required for this mission. Caution must be applied when using a WP and/or red
phosphorous mark on a crowded battlefield that the mark is not confused with othar activities
on the ground. Marking rounds should be delivered as close 10 CAS targets as possible, with
WP marks timed to impact 30 10 45 seconds prior to the CAS TOT/TTT and illumination
marks timed to impact 45 seconds prior to the CAS TOT/TTT (the illumination mark must be
earlier than 45 seconds at night). This lead time ensures that the marking round is in position
carly enough and remains visible long enough for the JTAC 1o provide final control instructions
and for the pilot of the attacking aircraft to acquire the target. Indirect firc marking rounds are
most effective when delivered within 100 meters of the CAS target, but those within 300 meters
of the CAS target are generally considered effective enough to direct CAS aircral. When
indirect fire marking rounds are not timely or accurate, JTACs should use a backup marking
technique or verbal instructions to identify the target 10 CAS aircrew. If the situation requires
precise marks, observers or spotters can adjust marking rounds to ensure that accurate marks
are delivered to meet the CAS schedule.

2. Marking by direct fire. Direct fire weapons can be used to mark targets.
While this method may provide more accuracy and timeliness than indirect fire marks. its use
may be limited by range and the visibility of the burst from the air and on the battlefield.

3. Laser designators. For laser spot tracker (LST) equipped aircraft,
designating/marking tarpets by laser is very effective. If using lasers (ground or airborne) to mark the

KING BREVITY TERMS

STANDARD MAR

MEANING

Figure V-8, Standard Marking Brevity Terms
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OFFSET DIRECTION

ENEMYAIR
DEFENSE TARGET T

TARGET

| GUN-TARGET Lm;

FRIENDLY ARTILLERY

“OFFSET RIGHT"
Plot an 1P and a target and connect thea with a siraig
as sither

ne. Spacify the offset direction
ol to offset right, as [n the example sbove. praocesd on orto the
hile inbotind to the farget. Aircrows cannot fly 1o the left of this fine. An
pplies from the time aircrews lsave until | hoy release their rdnance or

T s
| Figm V-7. Offset Direction

FSCC/FSE. and artillery) must use the same timin

and TTT. described previously.

g method. Refer to the two methods, TOT

(3) Fires that Support CAS. There are two primary forms of surface fires that
support the conduct of CAS missions: target marking and SEAD. They are often used in
combination.

(a) Marks. A target mark should be provided for CAS aircraft whenever possible.
Target marks should be planned 10 include sufficient time before weapons employment to

ensure target acquisition by the CAS aircrew. The target mark can be provided by direct or
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WARNING

Use extreme caution when using an IR pointer or laser sourcos as the sofe source
for target mark/designationfve rification. Attack aircraft may confuse IR pointer or
feserenerqy source with the intended target. When us ng IR pointers or fasers i
mark, inciude IR POINTER" or "LASER” in the marks portion of the CAS briefing.
JTACS shouid atso provide the Pointer Target-Line tr Laser Targei-Line aigo
known as the Dasignator-Ta ‘get-Line in cdegrees magnetic from the operator io
the target JTACS should censider the use of 3 discriminate targe! mark whenever
possibie

6. Combination. JTACs should use a combination of marking methods
when practicable to aid in orienting the CAS aircrew to the targer.

1. Marking Friendlies. Ma rking friendlies is the least desirable method
of providing a target mark, Marking friendlies can be confusing and should be used
cautiously and only when no other method is available,

(b) Suppression of Enemy Air Defenses. SEAD may be accomplished by
surface- and air-delivered weapons. To minimize ¢xposure of friendly aircrafi 1o enemy air
defenses, JTACs should first evaluate the option 10 route the aircraft away from known or
suspected anti-air threats. If aircraft cannot be routed away from enemy air defenses, aireraft
vulnerability must be balanced against the risk of exposing SEAD delivery systems.

L. Objectives, The primary objective of SEAD is 1o aliow friendly aircraft
1o Operate in airspace defended by an cnemy air defense system, including the target arca and
ingress’egress routes,

2. Coordination. Surface-delivered SEAD involves planning and
coordination by the FSCC/FSE and at the mancuver units down to the company level. Air-
delivered SEAD and EW must be coordinated and deconflicted in order 10 provide necessary
support during the time CAS is being conducted. For these reasons, SEAD is another critical

See JP 3-01.2, Doctrine for Offensive Operations for Countering Air and Missile Threats. for
more information,

aircraft:

(1) “Cleared Hot™ - Term used by a ITAC during Types | and 2 control, granting
weapons release clearance 1o an aircraft attacking a specific arget.
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(2) “Cleared To Engage” — Term used by a JTAC during Type 3 control, granting
a "blanket™ weapons release clearance 1o an aircraft or flight attacking a larget or targets
which meet the prescribed restrictions set by the JTAC.

Specific levels of risk should not be associated with each type of terminal attack control.
Information to consider when assessing risk includes:

(1) Confidence and training of the unit, staff, and key personnel.
(2) Timeliness of information.
(3)  Absence of information.
(4} Information flow and communications.
(5)  Confidence in baitle tracking:
(a) Friendly force locations.
(b) Noncombatant locations.
(c) Enemy locations.
(6) Confidence in targeting information:

(@) Targeting information source and accuracy (HUMINT, signals intelligence,
geospatial intelligence, visual, etc.).

{(b) Stationary or moving.

(¢) Ability to mark the target.

(d) Level of diffi tculty for aircrew to acquire markfarget.
(7) Ordnance available for attack:

(a) Capabilities.

(b} Limitations.

(¢} Restrictions.

(d) Proximity of friendlies/noncombatants,

B
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Chapter V

(8) Risk-Estimate Distance

regard friendlies within 1 km as 2 “1roops in contact” situation and so advise the supported
commander. However, friendlies outside I km may still be subject 10 weapons effects.
JTACs and aircrews must carcfully weigh the choice of munitions and types of terminal
attack control against the risk of fratricide (e.g., troops in comtact does niot necessari ly dictate
a specific type of control), Risk-estimate distances allow the supported commander to
estimate the danger to friendly troops from the CAS attack. They are described in terms of 10
percent probability of incapacitation (PI) and 0.1 percent PI. These estimates, [isted in
Appendix D, “Risk-Estimate Distances.” are based on specific conditions. Different factors

such as target elevation, terrain, buildin 8s. trees, elc., can significantly reduce or increase P

(b) Danger close ordnance delivery inside the 0.1 percent PI distance wilf be
considered “danger close.” The supported commander must accept responsibility for the risk 1o
friendly forces when targets arc inside the 0.1 percent P! distance, Risk acceptance is confirmed
when the supported commander passes his initials 1o the attacking CAS aircraft through the
ITAC, signifying that he accepts the risk inherent in ordnance delivery inside the 0.1 percent Pl

h.  Types of CAS Terminal Attack Control, Recent technological advances in aircraft
capabilities, weapons systems and munitions have provided JTACs additional tools to maximize
effects of fires while mitigating risk of fratricide when employing air power in close proximity to
friendly forces. GPS-equipped aircraft and munitions, laser range finders/designators, and digital
system capabilities are technologies that can be exploited in the CAS mission area. There are
three types of terminal attack control (Type 1-3). The commander considers the situation and
issues guidance to the JTAC based on recommendations from his stafl and associated risks
identified in the tactical risk assessment. The intent is to offer the lowest level supported
commander, within the constraints established during risk assessment, the latitude to determine
which types of terminal attack control best accomplish the mission. Specific levels of risk should
not be associated with each type of terminal attack control. The tactical situation will define the
risk associated with a given type of terminal attack control, (c.g. GPS and digital targeting
systems used in Type 2 control may be a better mitigation of risk than using Type 1). The three
types of control are not ordnance specific.

coalition aircraft, lack of confidence in a particular platform, ability to operate in adverse
weather, or aircrew capability are all cxamples where visual means of terminal attack
control may be the method of choice. Type 1 control procedures are as follows:

(@) JTAC will visually acquire the target.

V-i4 JP3-09.3(CH I
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Exceution

(b) JTAC will send a CAS briefing (9-line or theater standard) to amack
aireraft (verbally or digitally),

(¢)  Attack aircraft wil] verify target location corrclates with expected arget arca,

Note: Attack aircraft validates target location by cross-checking that the position
is coincident with the expected target area by using all appropriate means: map plot, target
designation displayed on digital map set, head-up display symbelogy, FLIR, radar, ec.

(d) Attack aircraft will read-back verbally or confirm digitally Line 4
(clevation), Line 6 (target location), and any restrictions provided by the JTAC.

() Aireraft will provide an “IP INBOUND" call if requested (verbally or
digitally).

(f) JTAC will mark/designate target (as practicable).

(8) Autack aircrafl will provide “IN™ call indicating maneuvering for weapons
firing solution (verbally or digitally).

(h)  Attack aircraft will visually acquire target or mark.
(i) JTAC will visually acquire the attacking aircraft. -

() JTAC will analyze atiacking aircraft geometry to reduce the risk of the
attack affecting friendly forces.

(X) JTAC will provide a “CLEARED HOT™ or “ABORT™" based on the above
procedures being met (verbally or digitally).

Note: In the case where aircraft acquisition/analysis by the JITAC is difficult or
not possible, attack aircrafl may be forced to modify their attack profile to aid in acquisition.

The foliowing scanario provides a Step-by-step example of how Type 1 conirol is conducted,

-~ Aftack aircraft checks in and receives the CAS briefing.

JTAC: *Dragon 31, this is Icebox 11, Type 1 in effect, advise when ready for Sine
Attack Aircraft; “icebox 1 1, Dragon 31 ready to copy.”

JTAC:

“PLYMOUTH

Platoon of infantry dugin
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Chapter V

CM 387971

White Phosphorous {wp)

South 800, troops in contact

Egress east to DODGE

Advise when ready for remarks’

Attack Aircraft: ‘Ready to copy remarks®

JTAC: “Final attack heading 285-330. ZSU 234 {from the 1arget) north 1000, continuous
Suppression, gun-target line 275, report IP inbound

expected target area by using aft appropriate means: map piot, target designation displayed on digtal
mag set, head-up display symbology, FLIR, radar, eic.

ATTACK Aircraft: 350, CM 367971, final attack heading 285-330°
JTAC: *Readback corract, TOT 50°
Attack Aircraft: *Roger, TOT 50"

— Prior to weapon release, each attack aircraft in the flight will provide JTAC with an “IN” call with
direction,

Aftack Aircraft: “Dragon 31 IP INBOUND"
JTAC: *Dragon 31 CONTINUE.*

JTAC: "Mark is on the dack.”

Attack Aircraft: "CONTACT the mark.”

JTAC: “From the mark, south 100"

Attack Aircraft: “Dragon 31 “IN" from the east’
JTAC: "Dragon 31, CLEARED HOT"

Aftack Aircraft: “Dragon 31 off, two away.”
JTAC: "Dragon 32, from lead’s hits, wast 100"
Attack Aircraft: “Dragon 32 IN from the southeast.”
JTAC: “Dragon 32, CLEARED HOT"

(2)  Type2 control is used when the JTAC requires control of individual attacks
and any or all of the conditions highlighted in the following text box exist.

* JTAC is unable to visual by acquire the attacking aircraft at weapons release.
* JTAC isunable 1o visually acquire the target,

* The atacking aircraft is wnable 1o acquire the mark/tareet prior 10 weapons
release.

Examples of when Type 2 control may be applicable are night, adverse weather, and high
altitude or standoff weapons employment. Successful attacks depend on timely and accurate
targeting data that may be provided by another source (e.g.. scout, COLT, FIST. UAV, SOF,
or other assets with accurate real time targeting information). Considerations for employing
Type 2 control are emphasized below.
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*  \vhen employing unguided munitions using Type 2 conwol, consideration must
be given 10 host aircrafi navigation/weapons Sysiem accuracy,

* Inaccurate navi gation/weapon systems can result in exiensive miss distances,

* Weapon time of flight will be o factor relative to movement of enemy largets and
friendly forces when employing standoff weapons incapable of receiving in-
flight targeting updates. Detailed planning and preparation by both the JTAC
and the aircrew are required o identify situations and locations conducive 10
standofl’ weapons attacks, and (o address flight profile and deconfliction
(aircraft'weaponry/terrain) considerations.

* Digital or data Jink systems capable of displaying aircraft track, sensor point of
interest, etc,, significantly enhance situational awareness and the effectiveness of
terminal attack control,

Type 2 control procedures are listed in the following subparagraphs:

(@ JTAC visually acquires the target or acquires targeting data from a scout,
COLT. FIST, UAV, SOF or other assets with accurate real-time targeting information.

(b) ITAC will send a CAS briefing (9-line or theater standard) 10 attack
aircraft (verbally or digitally).

(c)  Attack aircraft will verify target location correlates with expected target area.

Note: Attack aircraft validates target location by cross-checking that the position
is coincident with the expected target area by using all appropriate means: map plot, target
designation displayed on digital map set, head-up display symbology, FLIR, radar. etc.

(d) Attack aircraft will read-back verbally or confirm digitally Line 4
(elevation), Line 6 (target focation), and any restrictions provided by the ITAC.

aircrew employing standoff precision munitions may consider making a “ONE-MINUTE"
call one minute prior to the “IN™ call to build JTAC situational awareness. :

(h) JTAC will provide a “CLEARED HOT" or "ABORT” (verbally or digitally).
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The following scenano provides a slep-by-step example of how Type 2 terminal attack control may be
used fora coordinate-tependent, wveapon employment.

— JTAC is unable to acquire the target but receives accurate targeting information from a scowt The
JTAC verifies target location and coordinates the use of an aircraft—with Joint Direct Attack Munition,

— Aftack lead aircraft checks in, informs the JTAC regarding his onboard capabilities, and is provided
the CAS briefing.

JTAC: *Hog 11, this js A3C, Type 2 in effect, advise when ready for 9-line”
Aftack Aircraft: “43C, Hog 11 ready to copy”

JTAC:

‘MAZDA

350 right

8.8

450

T-80 dug in

NB 8652342745

NONE

Souith 800, troops in contact

Egress east to CHEVY

Final attack heading 300-345"

— Altack aircraft validates target location by cross-checking that the position is coincident with the

expected target area by using al appropriate means: map plot, target Cesignation dispiayed on digita!
mep sel, head-up display symboiogy, FLIR, radar, etc.

Attack Aircraft: '450, NB 8852342745, final attack heading 300-345"

JTAC: “Readback Correct. Report IP inbound, TOT 45°

Attack Aircraft: “Roger, TOT 45"

— Each attack aircraft in the flight may cali "ONE MINUTE" if expected to release from standoff
ranges.

— Pnor to weapon release, each attack aircraft provides the JTAC with an “IN” call
Aftack Aircraft: “Hog 11 IP INBQUND”

JTAC: “Hog 11 CONTINUE"

Attack Aircraft: *Hog 11 ONE MINUTE"

JTAC: “Hog 11 CONTINUE"

Atfack Aircraft: *Hog 11 IN from the sauth”

JTAC: "Hog 11, CLEARED HOT*

(3)  Type 3 control is used when the JTAC requires the ability to provide
Clearance for multiple attacks within a single engagement subject to specific attack
restrictions. Like Type ] and 2, only @ TAC can provide Type 3 control. During Type 3
control, JTACs provide attacking aircraft targeting restrictions (e.g., time, geographic
boundaries, final attack heading, specific target set, etc.) and then grant a “blanket”
weapons release clearance (“CLEARED TO ENGAGE?). Type 3 control does not require
the JTAC to visually acquire the aircraft or the target; however, all targeting data must be
coordinated through the supported commander’s battle staff. The JITAC will monitor radio
transmissions and other available digital information to maintain control of the
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engagement. The JTAC maintains abort authority. Observers may be utilized to provide
targeting data and the target mark during Type 3 Control. Type 3 is a CAS terminal attack
control procedure and should not be confused with TGO or air mterdiction. Type 3
control procedures are as follows:

(@) JTAC acquires the larget or acquires targeting data from a scout. COLT.
FIST, UAYV, SOF, or other assets with accurate real-time targeting information.

(b) JTAC will send a CAS briefing (9-line or theater standard) to arack
aircraft (verbally or digitally). Briefing must include area for attacks, restrictions/limitations,
and attack time window.

(©)  Attack aircraft will verify target location correlates with expected larget arca,

Note: Anack aircraft validates target location by cross-checking that the
position is coincident with the expected target arca by using all appropriate means: map
plot, target designation displayed on digital map set, head-up display symbology, FLIR,
radar, etc, :

(d) Attack aircraft will read-back verbally or confirm digitallv Line 4
(clevation), Line 6 (target location). and any restrictions provided by the JTAC.

Note: When delivering GPS/INS guided weapons, attack aircraft will con firm
that the briefed target location and elevation have been accepted by the selected munitions.
When using aircraft system largeting, aircrew will confirm the coordinates loaded into the
waypoint, offset, or target points. Aircrew will verify correct data is selected prior to the
“IN™ call.

(¢) Once satisfied the attacking aircraft have situational awareness (SA) of the tarpet
area, the JTAC will provide attack aircraft “CLEARED TO ENGAGE™ (verbally or digitally).

(f)  Aircraft will provide an “Ip INBOUND?” call (verbally or digitally) if
requested.

(g) Prior to initial weapons refease, the attack aircraft will provide
“COMMENCING ENGAGEMENT” 1o the I AC (verbally or digitally).

(h) JTAC will continue to monitor the engagement by all means available
(visual, voice, digital, etc.). No other communications are required unless dirccted by the JTAC.

()  Attack aircraft will provide “ENGAGEMENT COMPLETE” to the JTAC
(verbally or digitally).

Note: The JTAC maintains abort authority in all cases.
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The foliowing scenario provides a step-by-step example of hovw Type 3 control may be vsed

— The supported commander has just been informed that a reconnaissance team has spotted a
company of mechanized infantry approaching 15 km fo the north. A very discemible river conveniently
separates fiendly forces from the enemy. The commander and staff are confident in their situational
awareness of friendly force disposition provided by sound batlle tracking, and the commander has
authorized the JTAC to determine which type of CAS control best suites the situation. A division of
AV-&BSisci:rrenﬁyinﬂxeGASstadcamhassensomm&retergezamvedfyingmefeconteam‘s
sighting. Upon censideration of all these factors, the JTAC decides {o utilize Type 3 terminal atiack
control against the mechanized company. The following S-fine is provided:

JTAC: "Razor 11, this is A3C. Type 3 in effect, advise when ready for S-line
Attack Aircraft: “A3C, Razor 11, Roger, Type 3, ready to copy”
JTAC:

"‘MAZDA

360

8.0

450 |

Mechanized comipany in the open

NB 622556

Laser 1111

South 3000

Egress S to MAZDA, advise when ready for remarks”

Attack Aircraft: “Razor 11 ready to copy”

JTAC: "Razor 11, you're "CLEARED TO ENGAGE’ from time 45-55. Execute attacks north of the
river. No attack run-ins from north to south. Cobra recon team is currently 3000 S in posiion ic lase,
as required. Contact him this TAD. Report COMMENCING ENGAGEMENT and ENGAGEMENT
COMPLETE with BDA"

— Note: Atiack aircraft validates target location and cross-checks that the pesition is coincident with
the expected target arsa by using ali appropriate means. map plot, target designation displayed on
digital map set, head-up display symbology, FLIR, radar. etc.

Attack Aircraft: “A3C, 450, NB 922556, execute attacks norh of the river with no north to south run-
ins. TOT 45-55"

JTAC: “Razor 11, rezdback somect”

— Afiack aircraft establishes communications with Cobra recon team

Cobra: "Razor 11, your target's estimated to be 2 mechanized company of BRDMs and BIMPs with
dismouied infantry. Your target is located on the north side of the river, 100 meters west of the large
brown suspension bridge with the buming vehicle about mid-span. Report “contact” that bridge.”
Attack Aircraft: ‘Cobra, Razor 11 is “contact” the brown suspension bridge and a large staging area
just to the west along the tree line that appears to have multiple vehicles parked in rows

Cobra: "Razor 11 that's your target, wind in the target area is light and variable, designator targel fine
380, final atiack heading 300 to 315, laser will be on the southernmost vehicle, confim laser code
1111’

Attack Aircraft: “Laser code 1111, *

Attack Aircraft. "A3C, this is Razor 11, COMMENCING ENGAGEMENT *

~— Cobra recon team and Attack Alrcraft conduct terminal guidance of laser guided weapons using
stancard terminology. JTAC monitors progress of the mission via radio.
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— Atack Aircraft make multiple attacks within the time window while complying with cther restrictions.
Laser designation from Cobra recon team is provided for laser-guided weapon empiloyment against
the BRDMSs and BMPs. The attacks continue until time 55,

Attack Aircraft: “A3C, ENGAGEMENT COMPLETE st time 55. Advise when ready to copy BDA "
— Aircrew passes BDA to JTAC.

(4)  Because there is no requirement for the JTAC to visually acquire the target or
attack aircraft in Type 2 or 3 control, JTACs may be required to coordinate CAS attacks using
targeting information from an observer. An observer may be a scout, COLT, FIST, UAYV,
SOF, or other asset with real-time targeting information. The JTAC maintains control of the
altacks, making clearance or abort calls based on the information provided by other observers
or largeting sensors. The JTAC must consider the timeliness and accuracy of targeting
nformation when relying on any form of remote targeting.

(3)  JTACs will provide the type of conirol as part of the CAS brief. It is not
unusual 1o have two types of control in effect at one time for different flights. For example, a
JTAC may control helicopters working Type 2 control from an attack position outside the
JITAC’s field of view while simultaneously controlling medium or low altitude fixed-wing
attacks under Type 1 or 3 control. The JTAC maintains the flexibility to change the type of
terminal attack control at any time within guidelines established by the supported commander.
Senior commanders may impose restrictions that will prevent subordinate commanders from
choosing certain terminal attack control types. However, the intent is for senior commanders
10 provide guidance that allows the lowest level supported commander to make the decision
based on the situation.

Note: The JTAC maintains abort authority in all cases.

While recent technological advances in weaponry and digital/data link systems have
provided significant enhancements to the CAS mission, it is imperative that
commanders and operators fully understand the capabilities and limitations of the
systems being brought to the fight. Descriptive dialog between the JTAC and aircraft
will often provide the best means of mitigating risk and producing the desired effect
on target. Itis essential that standard procedures and terminology be used by all CAS
participants.
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3. Close Air Support Target Engsoement

This section will provide standard procedures for CAS execution. While theaters or specific
commands may have unique requirements, JTACs, CAS aircrews, and fire supporters should
be familiar with the standard formats used in passing key information between CAS participants.
One way 10 ensure this is to follow standardized procedures. This begins with CAS aircraft
check-in procedures, providing situation updates, and includes following standard TTP during
final attack control. There may be instances where ground-based JTACs and FAC(A)s combine
their efforts in support of 2 maneuver force. In these instances, it is critical that ground JTAC
and FAC(A) actions are complementary.

a. Ground JTAC te FAC(A) Coordination. The responsibilities of the ground JTAC
and the FAC(A) must be determined prior 1o the attack. These responsibilities may include
coordination with mancuver elements, attack aircraft briefing, target marking, airspace
deconfliction, SEAD execution, and who provides final attack clearance.

b. CAS Aircraft Cheek-in. Aircrafi check-in procedures are essential for cstablishing
the required flow of information between the CAS aircrews and control agencies. Controlling
agencies should update all CAS assets on the current situation en route to the area of operations.
Conscquently, it is important for the JTAC to brief the current situation to the DASC/ASOC
allowing CAS aircraft to arrive with the most current information available.

C. Aircraft on the ATO. If the aircraft are on the ATO, they may simply state “AS
FRAGGED™, which would eliminate the need to pass anything other than the mission number
and abort code. At check-in, the aircrew establishes the abort code for terminating the
attack using AKAC authentication procedures. This eliminates unnecessary heads-down
time in the target area. Authentication and abort procedures are identified in the ATO SPINS.
JTACs should have current SCLs available and confirm actual ordnance loads at aircraft check-
in. The CAS check-in briefing format is found in Figure V-10.

d. Situation Update

(1) After CAS aircrew checks in. the JTAC will provide a current situation update.
This update should include:

(a) Unit mission.

(b} Enemy disposition.

(c) Threat activity in target area.
(d} Weather (if required).

(¢} Friendly positions.

{(f) Current FSCMs.
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(c)

I1lumination Table

ITlumination Table

Station : 5 Dec 06 Site Date : 05 pecember 2006
Location :
T= | solar Position | Lunar Position | |
Time | (deg) | (deg) | tumar | Ground
| (uTC) i | Percent | ITlumination
| Elvation | Azimuth | Elvation | Azimuth [ IThum. | (mlux)
| Angle | Angle | angle | Angle | |
-
F 0500 | 25.1 | 140.6 ) -20.6 | 3223 | 100 | 42929336.0
0530 | 28.9 | 147,1 | -24.1 | 328.0 | 100 | 50595892.0
0600 | 32.0 | 154.3 | -27.0 | 334.2 | 100 | 56785080.0
0630 | 34.4 | 162.1 | -29.3 | 340.9 | 100 | 61330004.0
0700 | 35.9 |  170.4 | -30.9 | 348.0 | 100 | 64157996.0
0730 | 36.5 | 178.9 | -31.8 I 355.3 | 100 | 65244932.0
| 0800 | 36.2 | 187.5 | -31.9 | 2.7 | 100 | 64585788.0
0830 | 34.9 | 195.9 | -31.2 | 10.1 | 100 | 62183356.0
0900 | 82.7 ! 203.8 | -289.7 | 17.2 i 100 I 58055084.0
0930 | 29.7 |  211.1 | -27.5 | 23.9 | 100 | 52258116.0
1000 | 26.1 | 217.8 | -24.7 | 30.2 | 100 | 44931368.0
1030 | 2.9 | 223.8 | -21.4 | 36.0 | 100 | 36348864.0
1100 | 17.2 | 229.3 [ -17.5 ] 41.3 | 100 | 26970458.0
1130 | 2.2 | 234.2 | _13. | 46.2 | 100 | 17465334.¢0
| 1200 | 6.9 | 238.7 | -8.6 | 50.6 | 100 | 8683514.0
f 1230 | 2y | 242.8 | =37 | 54.6 | 99 | 1744967 .4
| 1300 | -4.6 | 246.6 | 1.7 | 58.3 | 39 | 14692.5
1330 | -10.6 | 250.1 | 6.9 | 61.8 | 99 | 49.2
1 1400 |  -16.7 | 2535 | 12.4 | 65.0 ] 99 | 38.8
1430 |  -22.9 | 256.8 | 8.0 | 68.0 | 99 | 59.9
1500 | -29.2 |  260.0 I 23.8 70.8 | 99 | 83.5
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1530
1600
1630
1700
1730
1800
1830
1900
1930
2000
2030
2100
2130
2200
2230
2300
2330

ITlumination Table

|
I
I

29,
35.
41.
47.
54.
60.
66.
72.
79,
84,
86.
81.
74,
68.
62
56.
50.
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9
7
.4
2
0

7
7
8
92
2
4
6
9
0
)
5
1

73.
76,
78.
81.
84,

90.

94.
102.
122,
217.
254.
263.
268.
272.
275.
278.

89
99
99
9g
99

99

89
99

S9

99

99
99

213,
213,
210.
205.
197.
188.
176.
161.



