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Close Air Support (CAS) is air action by fixed-wing and rotary-wing aircraft against hostile 
targets that are in close proximity to friendly forces, and requires detailed integration of 

each air mission with the fire and movement of those forces. 

Introduction 
Scope: This document outlines the Tactics Techniques and Procedures (TTP's) for Close Air Support (CAS) in 
the 132nd Virtual Wing. Each squadron will have their own Standard Operating Procedures (SOP's) for 
aircraft squadron specifics in regards to CAS. All pilots that work with CAS must be familiar with this 
document, and the pilots need to be familiar with the chapters according to their roles. 
Content: This document is divided into 5 chapters. Chapter 1 and 2 is for everyone working with CAS. 
Chapter 3 is for anyone that will operate as a Joint Terminal Attack Controller (JTAC) or a Forward Air 
Controller (Airborne) (FAC(A)). Chapter 4 is for pilots that will fly as FAC(A)s, while chapter 5 is for anyone 
working with Rotary Wing(RW) assets during a CAS mission, this include the JTAC/FAC(A) and the RW pilots. 
Pilot responsibility: Use common sense. TTP's describe technical and tactical procedures for most 
circumstances, but is no substitute for common sense and judgment. It is the pilot's responsibility to fly the 
aircraft safely and effectively in all circumstances, as required to accomplish the mission. 
Deviations: Deviations from these TTP's are approved as long as they are communicated to all parties 
operating together. 
Recommended changes: Improvements and recommended changes to this TTP should be stated to the Wing 
Command Staff. 
 
 
Close Air Support can be conducted at any place and time friendly forces are in close proximity to enemy 
forces. The word "close" does not imply a specific distance; rather it is situational. The requirement for 
detailed integration because of proximity, fires or movement is the determining factor. At times CAS may be 
the best means to exploit tactical opportunities in the offense or defense. CAS provides fires to destroy, 
disrupt, suppress, fix, harass, neutralize or delay enemy forces 
 
Joint Terminal Attack Controller (JTAC) and Forward Air Controller [Airborne] (FAC(A)) are the only 
individuals that are capable and authorized to perform terminal attack control (TAC) with CAS. 
 
JTAC is a qualified and certified soldier, who from a forward position directs the action of combat aircraft 
engaged in CAS and other air operations.   
 
FAC(A) is a specifically trained and qualified aviation officer who exercises control from the air of aircraft and 
indirect fires engaged in close air support of ground troops. 
 

CAS tasking in the 132nd Virtual Wing 
CAS can either be tasked as pre-planned CAS, Ground alert CAS (GCAS) or Airborne alert CAS (XCAS). 
Pre-planned CAS: This is a CAS sortie that is pre-planned to support a specific CAS request and is published on 
the ATO as CAS. 
GCAS: This is a CAS sortie where the flight are on a ground alert, ready to take-off in a set amount of time. 
This CAS flight can be used by anyone in need for immediate CAS. This will be tasked at the ATO as GCAS 
with a set alert time. 
XCAS: In order to have a higher readiness, one can have CAS flight on airborne alert. This means the CAS 
flight is already airborne and awaiting tasking for anyone in the need of immediate CAS. This will be tasked 
on the ATO as XCAS. 
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1. CAS flow - overview 
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1. CAS request. A CAS mission will normally start with friendly forces on the ground that request CAS. Once a 
CAS request have been approved, CAS will be tasked on the Air Tasking Order (ATO).  
 
2. Mission planning. Prior to takeoff the pilots will review the ATO and gather all possible information about 
the situation, airspace, maps ,Special Instructions (SPINS) , frequencies, expected targets and threats. At the 
same time the JTAC/FAC(A) will prepare for the arrival of the CAS flight be building his own situational 
awareness(SA), coordinating with friendlies and locating targets.   
 
(3. Enroute - Receive AO update. If the JTAC/FAC(A) have a Area of Operations update (AO-update) and if a 
rear-briefing agency is available (For example AWACS or GCI) , the brief can be provided to the rear-briefing 
agency at this point. The AO update must then be given a name, so that the CAS flight can check in with 
"Received AO update ALPHA" to conform that they have received the information. In 132nd Virtual Wing we 
use AWACS as the rear-briefing agency when human AWACS is available.) 
 
4. Establish communications. When the CAS flight are within radio range of the JTAC/FAC(A) or when they 
are established at the CP at their designated time, the CAS flight will establish comms with the JTAC/FAC(A).  
 
5. Authentication. Once comms is established, the CAS flight will authenticate the JTAC/FAC(A). In the 132nd 
Virtual Wing we are using RAMROD for authentication. Information about the use of RAMROD see Appendix 
F. 
 
6. Traffic and Airspace update. Once the JTAC/FAC(A) is authenticated he will pass a traffic and airspace 
update to deconflict all assets within his area of operations. 
 
7. CAS check-in brief. After traffic and airspace update is received, the CAS flight will pass the CAS check-in 
brief to the JTAC/FAC(A) 
 
8. AO update. JTAC/FAC(A) will then pass the AO update (if not already passed earlier by a rear briefing 
agency.) 
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9. CAS brief. The JTAC/FAC(A) will then brief the CAS brief with detailed attack instructions. 
Once CAS flight is briefed of the situation the JTAC/FAC(A) will pass the CAS brief (formerly known as the "9-
line"). 
 
10. Target talk-on. Once the CAS brief is received, the aircrew starts searching for the target, while the 
JTAC/FAC(A) provides a target talk-on to aid the CAS flight in acquiring the correct target. 
 
11. Target verification. Once the CAS flight has located what they think is the target, the JTAC/FAC(A) will do 
a verification that both the CAS flight and the JTAC/FAC(A) are talking about the same target and that the 
correct target will be attacked. 
 
12. Final attack instructions. Once the JTAC/FAC(A) is satisfied that they are talking about the same target he 
will provide final attack instructions on how to set  up for the attack without any loss of time. 
 
13. Attack. The Aircrew will then perform the actual attack within the attack restrictions provided by the 
JTAC/FAC(A). 
 
14. BDA. Battle Damage Assessment. Once the attack is complete both the CAS flight and the JTAC/FAC(A) 
will assess the effect of the attack and provide an BDA. 
 
15. Reattack. If the ground force commanders desired effect has not been reached, the CAS flight will 
normally be ordered to perform an immediate reattack 
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2. CAS flow- detail 
Authentication 
The CAS flight will authenticate the JTAC/FAC(A) to ensure that they are not being directed by the enemy. 
The authentication uses the RAMROD which one can find in the SPINS document. 
 
The CAS flight will challenge the JTAC/FAC(A) with picking two letters from the RAMROD. In this example the 
RAMROD is : SYMPATHIZE 
 
CAS flight: "Authenticate MIKE-ALPHA " 
The correct JTAC/FAC(A) reply will then be " I authenticate PAPA" 
 
If the answer is wrong, the CAS flight will immediately give a new authentication. And if the JTAC/FAC(A) fails 
3 times, the CAS flight will depart the area, and not work with the JTAC/FAC(A) as he might be under enemy 
control. 
If the authentication is correct, the CAS flights starts sending the CAS check-in brief immediately after the 
authentication.  See Appendix F for a more thorough explanation on authentication by the use of RAMROD. 
 
 

Check-in brief 
The check-in brief is designed to build SA for the JTAC/FAC(A), and help him utilize his assets in a best 
possible way. A JTAC/FAC(A) might control several assets at the same time, and thus will need to know this 
information to choose the right asset for the different attacks. For example if the JTAC/FAC(A) have 2 CAS 
flights in his stack. 1 A-10C flight with playtime 1hour and 30 minutes, and 1 F/A-18C flight with playtime of 
20 minutes. In this case it would be wise to use the F/A-18C flight first, as you can save the A-10C flights 
ordnance for when the F/A-18C flights check out after 20 minutes. 
 
If the JTAC/FAC(A) possess a copy of the ATO, the CAS flight can check in with " As fragged", or with changes 
from the ATO. This in order to speed up the process and also not repeat information that is already known. 
 
The check-in brief from the CAS flight to the JTAC/FAC(A) contains the following items: 
1. Mission number 
2. Number and type of aircraft 
3. Position and altitude 
4. Ordnance 
5. Time on station 
6. Type sensor and capabilities 
7. Abort code 
 

1. Mission number. 
The mission number can be found on the ATO. in the 132nd The mission number consist of two letters, 
followed by 4 numbers. This is the unique identification of each mission. A CAS mission will have the letters 
CA for CAS, CG for ground alert CAS and CX for airborne alert CAS. 
 

2. Number and type of aircraft. 
What kind of aircraft and how many are in the CAS flight 
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3. Position and altitude 
As the JTAC/FAC(A) normally will be in charge of a restricted operating zone (ROZ), he will be controlling the 
airspace in that ROZ. It is therefore important for the JTAC/FAC(A) to get information about the flights 
current position and altitude, so that he can bring the CAS flight into his stack in a best possible way 
 

4. Ordnance 
Which loadout do the CAS flight have.  
 

5. Time on Station 
How long can the JTAC/FAC(A) expect to have the CAS asset on station.  
 

6. Type of sensor and capabilities 
What to expect from the CAS flight. For example include if you are TGP equipped or not, state if you are 
FAC(A) capable, SADL/Link16, IR pointer, NVG equipped. 
 

7. Abort code 
Use the same RAMROD as during authentication, but pick new letters.  
 
 

Traffic and airspace update 
Once the JTAC/FAC(A) have received the check-in brief from the CAS flight he will have enough information 
to know how to use the flight. The JTAC/FAC(A) is in charge of deconfliction in his airspace and will thus give 
holding instructions and deconfliction information to the CAS flight by giving an traffic and airspace update. 
This can be (but not limited to): Where to hold, which altitude to hold, information about other flights, which 
QNH is valid.  
The JTAC/FAC(A) should always inform the CAS flight to let him know when the CAS flight is at its designate 
altitude or holding area by giving the call : "Call when established". The CAS flight will reply WILCO (Will 
Comply), and when they are established, they will call: "Established at IP SOUTH" or "Established above 
10.000ft"  
 
 

Situation Update (AO-update) 
After the JTAC/FAC(A) have given the traffic and airspace update he will start passing the AO-update to the 
CAS flight. The AO-update is created to increase the CAS flights SA in the target area, and make them better 
suited to support the forces on the ground. The AO update should not take longer than maximum 1 minute 
to brief to the CAS flight. The AO-update consist of the following items: 
 

Threat 
The JTAC/FAC(A) will give information about any know surface-to-air threats to the CAS flights. The 
JTAC/FAC(A) will include coordinates if able. Report in the format who, what, when and where if able. 

 

Target 
The JTAC/FAC(A) will pass information about the general enemy situation. Can use the SALUTE format if 
able: Size, activity, location, uniforms, time and equipment. 
 

Friendlies 
The JTAC/FAC(A) will pass information about friendly disposition/posture and locations. 
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Artillery 
The JTAC/FAC(A) will pass information about any indirect fires in the area. Give gun-to-target line (GTL) when 
able.  
 

Clearance authority 
With several JTAC/FAC(A)'s operating in the same area it is important to brief who has authority over the 4 
different areas of: Brief, Stack, Control and mark. There will always be a lead JTAC/FAC(A) overall 
responsible, but he is able to delegate authority for either some, or all of the 4 responsibilities to other 
JTAC/FAC(A)'s. 
 
 Brief: Information such as area of operations updates, available CAS briefs, BDA, as well as copying 
 down CAS flights check-in information. 
 
 Stack: Deconflict all CAS assets from surface fires within the operational area as well as provide 
 deconfliction for assets upon check-in. Deconfliction will include Holding Areas (HAs), ingress and 
 egress routings, and target areas. 

 
Mark: Target marks for CAS attacks. It is critical that the FAC(A) and JTAC coordinate whether or not 
the JTAC will issue a clearance via Type 1, 2 or 3 for the FAC(A) to release a kinetic mark. Talk-on's 
are  considered a mark for this tasking. The FAC(A) will bring aircraft forward with deconfliction 
established and threat permitting, in order to provide talk-on's to targets associated with passed 9-
lines/areas of interest. 

 
 Control: Provide final release authority to attacking CAS flight. The lead JTAC/FAC(A) will always 
 retain abort authority  even though Control is handed over to another JTAC/FAC(A) 
 
Can be briefed to the CAS flight in the following way: "My brief, stack and control. PLAYBOY 2-1 Have the 
mark". This will indicate that the JTAC/FAC(A) currently talking will handle all briefing, stacking and control, 
while he will use PLAYBOY 2-1 for marking. This can be done on the same frequency, but is normal to split it 
up into a briefing frequency and a strike frequency. The JTAC/FAC(A) will push the CAS flight between the 
two frequencies. 
 

Ordnance requested 
The JTAC/FAC(A) will state any ordnance requests, or he will wait until the CAS brief before stating it. 
 

Restrictions 
The JTAC/FAC(A) will state any restrictions that is valid for the CAS flight throughout the missions. If there 
are specific restrictions to a single attack, it will be stated in the CAS brief. Any restriction is always a 
mandatory readback item. Can include minimum or maximum altitudes, restricted areas, restrictions on 
weapon effects etc. 
 

Hazards 
The JTAC/FAC(A) will state any hazards to flying, including weather, terrain or obstacles. 
 

Remarks 
The JTAC/FAC(A) will brief his capabilities, will include Target Location Error if appropriate. 
TLE stands for Target Locating Error and is defined as the difference between the coordinates generated for 
a target and the actual location of a target. TLE should only be communicated when it will significantly affect 
the likelihood of mission success or failure.  A TLE category of 1,2 or 3 is required to deliver a Coordinate 
Dependent Weapon (CDW) as Bomb on Coordinate (BOC).  
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TLE Categories: 
 TLE CAT 1: 0-6m 
 TLE CAT 2: 7-15m 
 TLE CAT 3: 16-30m 
 TLE CAT 4: 31-91m 
 TLE CAT 5: 92-305m 
 TLE CAT 6: Above 305m 
 
In 132nd Virtual Wing we will operate with a TLE CAT of 3 for coordinates taken out in the TGP without using 
the laser to get accurate coordinates. If the elevation plays a significant part, the pilot should add to this by 
increasing the TLE CAT (For example if the target lies in a steep valley). When using the laser to get accurate 
coordinates we will assume these to be TLE CAT 2. Coordinates taken out visually looking out the cockpit and 
referring them to a map is considered TLE CAT 4, 5 or 6. 
 
 

CAS brief 
After the CAS flight have received the AO-update, the JTAC/FAC(A) will give the CAS brief, formerly known as 
the "9-line briefing". The CAS brief will give all necessary information and will help the CAS flight in 
determine if they have the information required to perform the mission. The brief is used for all threat 
conditions and does not dictate the CAS flights tactics. The brief starts with a gameplan and continue to 
follow the numbered sequence (1-9) of the CAS briefing form and ends with the remarks/restrictions. 
Elements of the CAS brief (9-line) must be delivered in sequence and as short as possible. The line numbers 
1-9 are known and the JTAC/FAC(A) does not need to pass them, however some JTAC/FAC(A)'s will pass 
them.  
Line 4, 6, 8 and any restriction are mandatory readback items for all three types of control. The JTAC/FAC(A) 
may need confirmation that the CAS flight have received other critical items of the brief, and the 
JTAC/FAC(A) will specify the additional items to be confirmed. 
 
 

Gameplan 
The gameplan consist of Types of control, Bomb on Coordinate(BOC) or Bomb on Target(BOT), ordnance and 
method of engagement 
 
 

Types of control 
The CAS brief will start with which type of control is selected for the attack. There are three types of control: 
Type 1, Type 2 and Type 3. These controls should be considered tools that give the terminal attack controller 
(JTAC/FAC(A))the greatest chance of successfully destroying the target and negating friendly /civilian/ 
collateral damage.  
 
Type 1: Type 1 control is used when the JTAC/FAC(A) must visually acquire the attacking aircraft and the 
target for each attack. Analysis of attacking aircraft geometry is required to reduce the risk of the attack 
affecting friendly forces. Type 1 control is used when the visual acquisition of the attacking aircraft by the 
JTAC/FAC(A) and the analysis of attacking aircraft geometry is the best means available to reduce risk of the 
attack affecting friendly forces.  
There might be several reasons to choose a visual means of terminal attack control (TAC), this can include 
language barriers when controlling pilots from other nations, lack of confidence, ability to operate in adverse 
weather. 
 
Type 2: Type 2 control is used when the JTAC/FAC(A) requires control of individual attacks 
and any or all of the conditions below exist: 
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 - JTAC is unable to visually acquire the attacking aircraft at weapons release. 
 - JTAC is unable to visually acquire the target. 
 - The attacking aircraft is unable to acquire the mark/target prior to weapons release. 
 
The JTAC/FAC(A) must acquire the target visually or utilize targeting data from ground forces or other assets 
with accurate real-time targeting information. Type 2 control requires control of individual attacks. The 
JTAC/FAC(A) may be able to visually acquire the attacking aircraft. While not required, if the tactical situation 
allows, the JTAC/FAC(A) should make every effort to visually acquire the aircraft and assess attack geometry 
under Type 2 control, in order to provide an additional measure of safety, enhance SA, and be able to abort 
the attack if necessary. Likewise, the attacking aircraft may be able to visually acquire the target/mark prior 
to weapons release, but it is not required. Examples of when Type 2 control may be applicable are night, 
adverse weather, and high altitude or standoff weapons employment. 
 
Type 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, and any or all of the conditions below 
exist: 
 - JTAC is unable to visually acquire the attacking aircraft at weapons release. 
 - JTAC is unable to visually acquire the target. 
 - The attacking aircraft is unable to acquire the mark/target prior to weapons release. 
The JTAC/FAC(A) must acquire the target visually or utilize targeting data from ground forces or other assets 
with accurate real-time targeting information.  
The JTAC/FAC(A) will provide the CAS flight with targeting restrictions on a type 3 control. Normally the 
following attack restrictions should be given by the JTAC/FAC(A): time, geographical boundaries and type of 
targets. Following the mandatory readback from the CAS flight  the JTAC/FAC(A) grants a weapon release 
clearance ("CLEARED TO ENGAGE"). The JTAC/FAC(A) will monitor radio transmissions and other available 
digital information to maintain control of the engagement. The JTAC/FAC(A) maintains abort authority. 
When the engagement is complete, the CAS flight should state: "ENGAGEMENT COMPLETE".  
 
 

Bomb on target(BOT) / Bomb on Coordinate (BOC) 
After briefing the type of control, the JTAC/FAC(A) will brief whether this attack is a BOT or BOC attack. 
 
BOT: BOT attack or self-derived targeting, require that the CAS flight is tally/capture the JTAC/FAC(A)'s 
intended target or aim point. Coordinate accuracy and precision (TLE) are not as important as the 
JTAC/FAC(A)'s ability to aid the CAS flight in gaining tally or capture.  
Examples of BOT attacks can include:  
 - Laser guided weapons lased by the CAS flight 
 - Unguided munitions dropped from any altitude below the clouds with CAS aircraft tally target 
 - Inertial Aided Munitions (IAMs) employed in any self-derived targeting mode. 
 - Rockets or guns on positively identified targets. 
 
BOC:  A BOC attack is used when the JTAC/FAC(A) determines that he can create the desired effects against 
that target with CAS aircraft and ordnance employing on a specified set of coordinates. The JTAC/FAC(A) 
does not need to delay the CAS attack in order to build CAS aircraft visual awareness to achieve tally/capture 
the target. 
Great care must be taken to ensure that the target location with the requisite precision and accuracy, and as 
stated to conduct a BOC attack in the 132nd, the TLE CAT must be 1, 2 or 3. 
For BOC attacks, the CAS flight will readback line 4 and 6 in the CAS brief from the weapon or aircraft system 
steering point, waypoint or target point after the coordinates have been entered from the CAS brief. 
Examples of BOC attack can include: 
 - Laser guided weapons lased by others than the CAS flight.  
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 - Unguided munitions dropped from medium to high altitude above an overcast 
 - Inertial aided munitions (IAMs) employed on a set of coordinates.  
 
 

Ordnance 
The JTAC/FAC(A) states what ordnance he requests for the attack 
 
 

Method of engagement 
The JTAC/FAC(A) will state any requirements on how to engage the target. This can include: shooter-shooter 
(with or without spacing) or shooter-cover. In 132nd Virtual Wing, shooter-cover is standard. 
 
 
 

"9-line" 
Line 1: IP/BP: IP(Initial Point) is the starting point for the run-in to the target. For rotary wing aircraft, the BP 
(Battle Position) is where attacks on the target are commenced. IPs can be either preplanned with 
designated names or they can be improvised as a Hasty IPs using the Keyhole template. 
The preplanned IPs can be inserted in as a waypoint in the CAS flight, or they can be given in the mission 
brief as a set of coordinates which the pilot as to manually plot in his system during start-up. 
 
The JTAC selects the IPs/BPs based on enemy capabilities, target orientation, friendly location, weather, 
aircraft capabilities and fire support coordination requirements. IPs are normally located 5 to 15 nautical 
miles (nm) from the target for FW aircraft and BPs are 1-5 kilometers (km) for RW aircraft. High altitude 
aircraft may require IPs in excess of 20 nm from the target. 
 
Hasty IPs - Keyhole. A method for establishing hasty IPs is the Keyhole template.  

 
When CAS aircraft are passed to a JTAC/FAC(A) from a contact point, the JTAC/FAC(A) should immediately 
pass the coordinates for an anchor point, known as Point Echo, to those CAS players, and then Anchor their 
hold off Point Echo with direction, distance and altitude. Point Echo should be the target, if one has been 
established, otherwise it may be a common reference point. Each cardinal direction is labeled with a letter: 
Alpha-North, Bravo-East, Charlie-South, Delta-West and Echo-Center anchor point. Distances is given in 
nautical miles. Distances from point Echo are "no closer than" distances for aircraft holding. In all cases, 
consideration must be given to altitudes, turn direction and orbit locations. 
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Example 1: Establishing an IP North of Point Echo. 
JTAC: "STONE 11, Advise when ready to copy point Echo" 
CAS flight: "STONE 11, ready to copy" 
JTAC: "N67 32.034 E022 34.345, elevation 134 feet." 
CAS flight: "I copy N67 32.034 E022 34.345, elevation 134 ft." 
JTAC: "STONE 11, proceed to Bravo 7, Flightlevel 140-150, hold east-west 5 mile legs, report established." 
CAS flight: "STONE 11, established Bravo 7, Flightlevel  140-150, holding east-west." 
 
Example 2: Establishing holding overhead Point Echo. 
JTAC: "Hawg 11, proceed Echo 5, flightlevel 160-180". (In the example Hawg 11 would establish a wheel 
centered around point Echo at a radius no closer than 5 miles at the established altitude.) 
 
Example 3: Establishing an IP on a radial from point Echo. 
JTAC: "STONE 11, proceed to Echo 325 at 7, flightlevel 150-160 hold southwest 5 mile legs, report 
established." 
CAS flight: "STONE 11, established 325 at 7, flightlevel 150-160." 
 
 
 
Line 2: Heading: The heading is given in degrees magnetic from the IP to the target or from the center of the 
BP to the target. JTAC/FAC(A)'s can give an offset ("OFFSET LEFT" or "OFFSET RIGHT") if an restrictions exist. 
The offset is the side of the IP-to-target line on which the CAS flight can maneuver for the attack. The offset 
restricts the CAS flight from using the airspace on the other side of the IP-to-target line. Offset can be seen 
by the following example: 
 

 
 
Line 3: Distance: The distance is given from the IP/BP to the target. For FW aircraft, the distance is given in 
nautical miles(nm) and should be accurate to a tenth of a nm. For RW aircraft the distance is given in meters 
from the center of the BP and is accurate to the nearest 100 meters. 
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Line 4: Target elevation: The target elevation is given in feet above Main Sea Level (MSL). Target elevation is 
needed for cuing sensor and for weapon/targeting solutions. 
 
Line 5: Target description: The target description should be specific enough for the aircrew to recognize the 
target. The target should be described accurately and concisely. 
 
Line 6: Target location: The JTAC/FAC(A) can give the target location in several ways. This include: grid 
coordinates, latitude/longitude, relative to a navigational aid, or visual description from a reference 
point/talk-on. If using anything else than grid coordinates or lat/long the talk-on has to be done prior to 
giving the CAS brief. 
For an area target give the location of the target's center or location of greatest concentration. For a linear 
target, give the location of intended end impact point, orientation and the distance to each end in the 
remarks section of the CAS brief if required. 
 
Line 7: Mark: The type of mark the JTAC/FAC(A) will use. Can be either smoke, laser or IR. If using laser the 
JTAC/FAC(A) will also pass the lasercode he will use.  
 
Line 8: Friendlies: The distance to the closest friendlies from the target is given in meters and is a 
cardinal/subcardinal heading from the target. 
 
Line 9: Egress: Egress instruction  are the instructions the CAS flight use to exit the target area. Egress 
instructions can be given as a cardinal direction or by using control point. The word "egress" is used before 
delivering egress instructions. 
 
 

Remarks and Restrictions 
Remarks are just that, information for the pilot to increase his SA, while restrictions are restrictions that 
need to be adhered to, and that needs to be readback. 
 
Remarks 
The following information should be included if applicable: 
Laser-to-target line (LTL): The line from the laser to the target. This to aid the aircrew to best set up their 
delivery of a laser guided bomb, or where best to be able to spot the laserenergy when doing a laser spot 
search. 
Desired type/number of ordnance and/or weapon effects: Might already be stated in the gameplan, but if the 
JTAC/FAC(A) have more information he can give it here. 
Threat, location and type of suppression (if any):  If there are specific threats to a single attack, this can be 
specified in the remarks.  
Any active GTL: Are the artillery firing during this attack, if yes, include the Gun-to-target-line (GTL). 
Hazards to aviation: Include if there will be any hazards to aviation during the attack: 
Weather: Include if the weather will be a factor to this attack. 
Additional target information: This to aid the pilot in a correct weaponeering, and make a best possible 
weapon-to-target matching. 
Friendly mark (if any): Aid the CAS flight to have SA over friendlies. 
 

Restrictions 
Final attack heading: FAH is the mandatory heading the aircraft will be on when delivering a weapon. It is 
very restrictive to the CAS flight if the JTAC/FAC(A) only gives a FAH of for example 250 degrees. Then the 
CAS flight have to be in on a single degree. It would be wiser to open up a cone, and give FAH as 250+-20 
degrees, or 230 through 270 which both means the same. When ordnance is a factor in the safety of friendly 
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troops, the aircraft weapon’s axis of attack should be parallel to the friendly force’s axis or orientation. The 
intent is to preclude long and/or short deliveries from being a factor to friendly forces. 
Airspace Coordination Areas (ACAs): A 3-dimensional block of airspace in a target area in which friendly 
aircraft are reasonably safe from friendly surface fires. Consist of both formal and informal ACAs. 
Danger Close: Ordnance delivery inside the 0.1% probability of incapacitation (PI) distance will be considered 
“danger close.” The supported commander (Ground Force Commander, GFC) must accept responsibility for 
the risk to friendly forces when targets are inside the 0.1 %PI distance. He will do this by providing his initials 
to the JTAC/FAC(A) who will pass it in the remarks/restrictions section. See Appendix D for Risk Estimate 
Distance table with 0.1%PI 
TOT/TTT: Time-on-Target(TOT) is a time at which the aircraft bombs are to impact the target. TOT requires 
minimum communication and is usually easier to employ than TTT. All participants must understand that the 
time standard in use (ZULU or local), and the JTAC/FAC(A) may need to ensure all clocks are synchronized by 
providing a time hack. In 132nd Virtual Wing we will use local time in the mission for TOT. 
Time-to-target(TTT) establishes a precise number of minutes and seconds that elapse between an 
established time hack and bombs on target. The JTAC/FAC(A) must consider time required for the CAS flight 
to attack. After the CAS brief the JTAC/FAC(A) will ask if the CAS flight is ready for hack, when they are ready, 
the JTAC/FAC(A) will specify TTT and give the time hack( E.g. "Time to target 5+00, ready, ready, hack") 
 
 
 

Talk-on 
After the CAS flight have received and readback the mandatory readback items from the CAS brief, the 
JTAC/FAC(A) will start a talk-on. The exception is if the CAS flight are to conduct a BOC attack, then they will 
set up for attack according to the CAS brief. The objective of a talk-on is to correlate a specific target or 
target area between the JTAC/FAC(A) and the CAS flight to a level of fidelity such that terminal attack 
controller knows that the CAS flight has acquired the correct target. Exact brevity and language to conduct a 
talk-on are dependent on the situation and perspective of the JTAC/FAC(A) and CAS flight.  
 
In principle there are two different setting where one would employ CAS and which have a different 
technique:  

Non-permissive setting: In this setting the aircraft cannot operate freely over the assumed target area due 

to threat to the aircraft.  The aircraft have to hold offset from the target area either by holding at an IP, 

CP or any Holding Areas (HA) directed by either the JTAC/FAC or controlling agency (AWACS/CRC). The 

Non-permissive setting will most likely use the low-level talk-on technique. 

Permissive setting: In this setting the aircraft can operate freely over the assumed target area due to that 

there are no known threat to the aircraft. The aircraft will fly in a wheel overhead target area in order to 

maximize its use of the sensors (range, no masking of TGP), it will also shorten down time to conduct 

attacks. The permissive setting will likely utilize the medium-level talk-on technique. 
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Low-level talk-on 

When conducting a low-level talk-on, the CAS flight will be low use the terrain as cover against any threats. 
This can be a challenge in talk-on's as comms may be degraded. In addition it is likely that they are staying 
low due to a threat, and thus this attack-run will be challenging for the pilots, as they will have to focus on 
several things. When conducting a Low-level talk-on, there are two ways of doing it: 

1. "Paint a picture": The first method is to try to "paint" a picture in the pilots head, so he knows what to look 
for when he can see the target area. We can assume that the CAS pilot cannot see the target area up until 
the last part of the ingress towards the target, as such it is important that he knows what to expect and 
where to look when he gets his first glance into the target area. The JTAC/FAC(A) should start with a call 
about the large picture, before narrowing it down to medium picture, small picture and target detail. 

If the CAS pilot calls contact on something, it is important for the JTAC/FAC(A) to use this, as this is 
something the pilot actually sees. The best way of doing this is to give an "CDO" call from the object the pilot 
called contact on. CDO stands for Clock-Distance-Object, and can be used in the following way: "From 
roundabout, 3 o'clock 400m-target. Target is red barn". 

It is easier for the pilot to see things that are on-track than cross-track. The pilot can see colors, and it is best 
to use left, right, long and short, when describing where the target lies. See appendix E for talk-on examples 

2. Reference point method: If there are something that stands out close to the target. The JTAC/FAC(A) can 
use that as a reference point, and explain to the pilot about the reference point. And when the CAS flight call 
contact on the reference point, the JTAC/FAC(A) should use a CDO to get the pilots eyes onto the target 
 

Medium level talk-on 
When the CAS flight are at medium or high altitude they will have a hard time identifying colors, as much of 
the talk-on will be done using the TGP. Furthermore, one should use cardinals when talking about where the 
target lies.  With the TGP the CAS pilots are able to determine details a lot better than during a low-level talk 
on, so the talk-on has to be precise. 
A standard way of conducting a medium level talk-on in the 132nd is to establish a anchorpoint, which is a 
common reference point that both the JTAC/FAC(A)  and CAS flight can see. Next step will be to establish a 
unit of measure that can be used as a reference. This is because it is because it is hard to judge distances 
given in meters from medium/high altitude. The JTAC/FAC(A) will then use FIDO to "walk" a pilot onto the 
target. FIDO stands for: From an object, In a direction, Distance (for a distance), to an Object. See appendix E 
for example of talk-on. 
 
 
 

Clearance 
Once the clearance requirements for a particular type of control are met, it is important to pass clearance in 
a timely manner to give the CAS flight time to prosecute the attack before release parameters have expired. 
A wide variety of ordnance is available and suitable for CAS missions. Mixed weapons loads on aircraft or 
between flight members will require the flight lead and the JTAC/FAC(A) to coordinate different delivery 
patterns. When employing standoff munitions or delivery methods, the JTAC/FAC(A) must provide a timely 
clearance appropriate for the weapon being delivered. For example, medium-altitude attacks can result in 
weapon releases more than 4 nm from the target. It is important for the CAS pilots to give the "IN" call as 
soon as possible to give the JTAC/FAC(A) enough time to assess whether to give the clearance or not. 
 
After the CAS flight states "IN" or "IN heading 240 degrees" the JTAC/FAC(A) will give the call "CLEARED HOT" 
for clearance to deliver a weapon on target. If the JTAC/FAC(A) give the call "CONTINUE" it means the CAS 
flight are approved to continue the attack (but not deliver weapon). A reason for this can be that the attack 
parameters for the JTAC/FAC(A) has not yet been met. And the JTAC/FAC(A) will give the call "CLEARED HOT" 
when final clearance have been given to deliver the weapon. 
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During training when weapons should not fall off the aircraft, the JTAC/FAC(A) will give the call "CONTINUE 
DRY". 
 
For type 3 deliveries, the JTAC/FAC(A) will give the call "CLEARED TO ENGAGE" when giving clearance to start 
a type 3 attack. 
 
 
 

Abort 
The JTAC/FAC(A) should direct CAS aircrews to abort if they are not aligned with the correct target, and must 
abort them if it appears that friendly troops may be endangered, or for the safety of the CAS aircrew. The 
CAS abort procedure in 132nd Virtual Wing will use the RAMROD to authenticate the abort command, or it 
may be briefed as “in the clear.” During the CAS check in briefing, the flight lead gives the JTAC/FAC(A) a 
challenge code for use with his flight only. The JTAC/FAC(A) finds the reply, and notes but does not transmit 
it. The reply ‘letter’ becomes the “abort code.” If no abort code was briefed, then the CAS attack is aborted 
by simply transmitting: “ABORT, ABORT, ABORT” . See Appendix F for examples of using ABORT codes. 
The JTAC/FAC(A) may elect to use a single abort code for all aircraft under his control in situations where 
multiple flights of aircraft with multiple abort codes would be problematic. In such cases the JTAC/FAC(A) 
needs to state this nonstandard procedure during the situation update and establish the code. 
 
 
 

Reattacks. 
Reattacks allow CAS aircraft to quickly reposition to attack the same target, and while maneuvering, 
maintain compliance with any restrictions in force. A reattack may be requested if additional weapons are 
required on the target. In a high-threat or non-permissive environment, aircraft may be unable to make 
multiple passes due to enemy defenses. The JTAC/FAC(A) issues approval for immediate reattack and 
remains aware of any threats to the aircraft. Clearance to drop/fire on a reattack must be issued by the 
JTAC/FAC(A) before ordnance release. Corrections and new restrictions can be given to the aircrew during 
maneuvering. If ordnance adjustments are required, they must be given in a timely manner. Corrections are 
given in cardinal direction and distance in meters from the previous weapon impact point. In the following 
example a correction is being given to the second attacking aircraft in the flight based on lead aircraft’s 
impacts (e.g., “Razor 02, from lead’s hits, north 100”). 
 
 
 

Battle Damage Assessment (BDA) 
When the attack is complete a BDA should be done by either the JTAC/FAC(A) or the CAS flight. The one best 
suited to assess the effects of the attack should pass the BDA to the other. BDA is used to update the enemy 
order of battle. Accurate BDA is crucial for determining if a target should be reattacked. BDA should as a 
minimum include if the mission was successful or not. A standard BDA report includes: 
 Size: Number and type of equipment/personnel observed. 
 Activity: Movement direction, stationary, dug in. 
 Location   
 Time  
 Remarks: Munitions expended, observed damage (number of tanks destroyed, number still active 
 and recommendation). 
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Fixed-Wing tactics 

Medium/high altitude tactics.  
Are flown above 8,000ft above ground level(AGL). High altitude bombing can be described as bombing with 
the height of release over 15,000 ft AGL. 

Attack. Types of delivery 
 Level: Used for guided and unguided free-fall weapons. Release point may have bomb ranges 
 outside of visual range.  

  
 Dive: Used for guided, unguided and forward firing ordnance, these dive deliveries typically use dive 
 angles of 15 to 60 degrees.  
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 Dive Toss: These deliveries provide increased standoff by using aircraft systems to compute release 
 points similar to loft deliveries- The target is designated in the weapon systems computer by the 
 aircrew at an extended slant range with the aircraft in a dive. The weapon is then released as the 
 aircrafts dive angle is decreased. 

  
 
 
 
 
 

Holding patterns 
When possible a CAS flight should be given enough airspace to hold in an area of relatively low AAA/SAM 
activity that provides as good position to observe the target area. 
 
 Racetrack: An oval holding pattern with straight legs of at least 10 nm in length and with standard 
 180  degree turns on each end.  
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 Figure Eight: The same as racetrack pattern except the turns at each end of the pattern are made 
 toward the target area and are 230 degrees of turn instead of 180 degrees. 
 

  
  
 
 
 
 
 
 
 
 Wheel orbit: Circle around the designated target. Appropriate for nonlinear battlefields with pockets 
 of enemy activity 
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Low/very low altitude tactics 
Are flown below 8,000ft AGL. Low altitude bombing can be described as bombing with height of release 
between 500 and 8,000ft AGL. These tactics are employed when threat system capabilities and/or weather 
conditions preclude aircraft operating at higher altitudes. 

Attack. Types of delivery 
 Level: Deliver ordnance with a wings level pass over the target 

  
 Loft: To execute a loft delivery the CAS flight proceeds inbound to the target from the IP. At a 
 calculated point the aircrew starts a loft maneuver pull up. Once released the weapon continues an 
 upward trajectory while the aircrew executes follow-on tactics or egresses from the target area. 
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 Pop-up: To execute a pop-up delivery the CAS flight proceeds to the target from the IP at low/very 
 low altitude. As the CAS flight nears the target, they pop-up to the desired altitude and execute a 
 level or dive delivery. 
 

  
  
 
 
 
 
Dive deliveries: Used for both free fall and forward firing ordnance. These deliveries use dive angles of 5 to 
45 degrees. 
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How Terrain and Weather Affects CAS.  
Terrain can affect communications and visual line of sight (LOS) for identifying the target and/or aircraft. RW 
attack assets are extremely vulnerable to LOS limitations. Situational awareness enhancing systems (e.g., 
TGP and data link type systems) and coordinate seeking weapons improve the ability to execute CAS in 
certain tactical situations despite weather limitations. Regardless, favorable visibility normally improves CAS 
effectiveness. Ceiling and visibility may affect the decision to employ low, medium, or high altitude tactics or 
whether to employ FW or RW assets. These conditions will also affect the JTAC’s/FAC(A)'s ability to see the 
target. Weather conditions may also determine the attack profile of the aircraft. If enemy vehicles are 
moving, dust trails, and movement can indicate their location. Visibility is more critical for long-range 
deliveries (e.g., free-fall bombs/rockets) than it is for short-range deliveries (for example high-drag bombs 
and guns). Thick haze or smoke has a greater effect on low-level attacks than on steep-dive attacks because 
horizontal visibility is usually lower than oblique visibility. Reduced visibility and cloud layers restrict laser 
and electro optically guided ordnance. Target acquisition is usually easier when the sun is behind the 
aircraft. 
 
Target Masking 
A target screened by terrain, urban development, or natural cover may be difficult to see on low-level 
attacks. An increase in altitude may be necessary to find the target. 
 
Contrast and Brightness 
A major factor in target detection is the contrast of the target against its background. Camouflaged targets 
against a background of similar color may be impossible to detect from high altitudes or significant 
distances. All targets, regardless of contrast differences, are more difficult to locate under poor light 
conditions. 
 
Mountainous Environments. 
Mountainous terrain may force the enemy to concentrate his forces along roads, valleys, reverse slopes, and 
deep defiles, where CAS is very effective. However, the terrain also restricts the attack direction of the CAS 
strikes. CAS planners must assume the enemy will concentrate air defenses along the most likely routes CAS 
aircraft will fly. CAS planners must thoroughly identify the air defense systems and target them to enhance 
the survivability of CAS assets. 
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3. JTAC/FAC(A)  considerations: 
Procedural Control Measures 
Procedural Control Measures provide target orientation to aircrew, aligning aircraft for the attack or egress, 
provide separation from other supporting fires, and provide separation from enemy air defense assets. 
Procedural Control Measures includes IP/BP selection, offset direction and final attack heading. 
 

IP/BP selection 
The JTAC/FAC(A) selects the IPs/BPs based on enemy capabilities, target orientation, friendly location, 
weather, aircraft capabilities, and fire support coordination requirements. IPs are normally located from 5 to 
15 nautical miles (nm) from the target for FW aircraft and BPs are 1-5 kilometers (km) for RW aircraft.  
 
 

Offset direction 
The offset direction tells the aircrew on which side of the IP-to-target line they can maneuver for the attack 
JTACs/FAC(A)'s use an offset direction to ease fire support coordination, align the aircraft for the attack or 
egress, or keep aircrews away from known threats. An offset direction aids fire support coordination by 
restricting aircrews from using airspace on the side of the IP-to-target line where there might be a conflict 
with a Gun-Target-Line (GTL). The offset direction regulates the attack quadrant without assigning a specific 
attack heading. 
 

Final attack heading 
JTAC/FAC(A)'s assign attack headings for several reasons: to increase ground troop safety, aid in aircraft 
acquisition by the JTAC/FAC(A), aid aircrews in target acquisition, mitigate collateral damage, meet laser 
safety cone attack restrictions, and facilitate fire support coordination. Controllers may employ final attack 
headings/windows that allow aircrew to maneuver on either side of the attack heading. This gives aircrew 
more flexibility in prosecuting the target while maintaining the required degree of restriction on the aircraft 
heading. Attack headings/windows might be particularly useful when the attack aircraft are using coordinate 
dependent weapons, since it is possible the weapon final attack heading may significantly differ from the 
aircraft heading. Attack headings also allow RW aircraft to maneuver over terrain or urban sprawl to 
enhance delivery while remaining survivable. Aircrews and JTACs/FAC(A)s must understand that the attack 
headings may differ between both the aircraft and weapon. JTACs/FAC(A)s must weigh the advantages of 
issuing an attack heading with the disadvantages of restricting aircraft tactics. As a main rule: one should not 
overly restrict the CAS flight pilots. Normally in the 132nd Virtual Wing the JTAC/FAC(A) will give a final 
attack heading as a cone for the CAS flight to attack in.  
 

Low level vs. Medium level 

Low level 
Advantages: 
1. Decreases enemy acquisition systems ability to detect the attack force at long range, decreasing the 
enemy’s time available to prepare its air defenses. 
2. May be used when local air superiority has not been achieved. 
3. May be used with low weather ceilings and poor visibility. 
4. Degrades enemy ground control intercept radar coverage, denying intercept information to enemy 
fighters and forcing enemy aircraft to rely on visual or onboard acquisition systems. 
5. May improve target acquisition and accuracy of weapons delivery due to shorter slant ranges at low 
altitude. 
6. May allow easier assessment of aircraft geometry relative to the target/friendlies during CAS terminal 
attack control. 
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Disadvantages: 
1. Navigation is demanding and requires a high level of aircrew skill  
2. Terrain avoidance tasks and formation control become primary tasks, decreasing time to concentrate on 
mission tasks. 
3. Observation of the target area, the marks, and hits from other aircraft limited to the attack. 
4. Higher fuel consumption and decreased time on station. 
5. Terrain may reduce communications effectiveness between aircrews and control agencies, such as the 
JTAC/FAC(A) due to LOS limitations. 
6. Attack timing and geometry are more critical than in higher altitude tactics. 
7. Exposes aircraft and aircrew to small arms, MANPADS, and AAA. 
 

Medium level 
Advantages: 
1. All flight members can continuously observe the target area, marks, and hits from other aircraft. 
2. Lower fuel consumption and increased time on station. 
3. Reduced navigation difficulties. 
4. Improved formation control. 
5. Improved mutual support. 
6. Allows considerable maneuver airspace and allows aircrews to concentrate on mission tasks instead of 
terrain avoidance tasks. 
7. Communications between aircrews and control agencies are less affected by terrain. 
8. Reduces exposure to AAA and man-portable IR SAMs. 
9. More flexibility in attack axis selection. 
10. Easier timing of TOT. 
 

Disadvantages: 
1. Enemy acquisition systems can detect the attack force at long range, 
allowing the enemy to prepare its air defenses. 
2. Requires local air superiority. 
3. May require high weather ceilings and good visibility when using 
laser guided or other weapons requiring visual target acquisition by the aircrew (may not 
be a limiting factor when the ground commander authorizes use of IAMs). 
4. May make it difficult for the JTAC to visually acquire the aircraft. 
5. Visual target acquisition can be more difficult from higher altitudes 
and slant ranges. 
 
 

CAS in Urban Environments.  
JTAC/FAC(A)s must be aware of the special considerations regarding urban terrain. These considerations 
include, but are not limited to: 

Target Acquisition 
1. Increased need for marking and designating CAS targets. 
2. The ability of FW and RW aircraft to provide fires may be limited by the structural make up of the urban 
location. 
3. Tall buildings make it difficult for pilots to identify targets and may require specific attack headings to 
achieve LOS with the target. 
4. Detailed gridded maps or photos (gridded reference graphics [GRGs]) derived in planning will aid in target 
description and location. Roads and buildings may be numbered to speed the target acquisition process from 
the air. Prior planning is required to ensure all units, both on the ground and in the air, have the correct 
charts or imagery. 
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Munitions Effects  
Whenever ordnance is delivered, the consequences of collateral damage in the form of fratricide, damage or 
destruction of unintended persons or objects, should be a consideration. Detailed planning of weapons and 
delivery tactics will minimize the risk to friendly forces, civilians, and adjacent buildings/structures. Consider 
combining FW and RW platform capabilities in an urban environment. FW can often target/designate within 
urban areas more easily due to the ability to loiter high above many threat envelopes. Once the FW aircraft 
has identified and confirmed the target with the JTAC, it can designate the target with a laser to guide 
precise, low-yield Precision Guided Munitions fired from a RW attack asset holding in a relatively safe battle 
position (BP). 
 
Observation/Terminal Attack Control 
Consider the use of FAC(A)s. Observers may be placed on upper floors of buildings to improve visibility. 
 
SEAD Requirements 
If the enemy air defense threat is significant, air support may be limited until the threat is reduced. SEAD 
support may be required against air defenses both in and outside the urban area, with internal SEAD targets 
more difficult to find and anticipate. An aggressive, proactive SEAD effort may be necessary during the early 
stages of urban operations. 
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4. FAC(A) 
A FAC(A) is a specifically trained and qualified aviation officer who exercises control from the air of aircraft 
and indirect fires engaged in CAS of ground troops. The FAC(A) provides coordination and terminal attack 
control for CAS missions as well as locating and marking ground targets. 
 
The FAC(A) mission is normally accomplished by a FW (fighter or attack) or RW (attack) aircraft operating 
either as a single-ship or two ship. 
 
FAC(A) aircraft will usually carry unique equipment and munitions to aid in its role. Such equipment and 
munitions include white phosphorus (WP) rockets, red phosphorus and high explosive (HE) incendiary 
rounds as gun ammunition. These munitions aid the FAC(A) in the marking of targets for CAS aircraft. For 
night missions, most FW and RW FAC(A) platforms can carry overt or covert(not currently modeled in DCS) 
illumination rockets. 
 
 
The FAC(A) must coordinate his movements with the attacking aircraft. He should position himself so that he 
is over friendly territory and has full vision of both the target and the attack aircraft. Enemy defenses may 
force the FAC(A) to stand-off at a safe distance. 
It is essential to establish the best possible control position. After the FAC(A) have received information from 
the ground forces, he will identify the target position and will select what he considers the best control 
position. He then flies to this point and confirms his choice. The FAC(A) will consider the following factors 
when choosing a control position.  
The best attack course and associated IP, the target marking methods available and the tactical situation and 
tactical flying limitations in the area of operations. 
 

FAC(A) holding patterns 
The FAC(A) have several options with regards to holding patterns for operating near the target. The FAC(A)'s 
holding pattern will vary greatly throughout the time on station in order to accommodate such tasks as 
target identification, coordinate generation or visual acquisition of CAS assets.  
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Target marking 
The FAC(A) should be able to mark the target either by laser IR pointer (night) or smoke. If the FAC(A) are 
unable to mark the target directly, he should use one of the following methods in employing smoke: 
Single-smoke method. The FAC(A) might be able to mark either a good line feature or  small natural 
reference point some distance from target. Once the CAS flight has identified the feature, the FAC(A) can 
give a simple verbal directions from it to the target. 
Two-smoke method. Two smoke units are put down in a direct line with the target. The distance apart may 
be varied but should not be less than 180 meters. Since both markers must burn together, the maximum 
distance will be dictated  by the burning time. During the talk-on the CAS flight will be told: "Reference point 
will be two smoke, pointing at target. Attack along line of smoke. The length between the two smokes is one 
unit of measure. From my second smoke, the target is ....units away". 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



132nd Virtual Wing | TTP 

<CLOSE AIR SUPPORT> Rotary-Wing CAS Tactics Page 30 of 41  

5. Rotary-Wing CAS Tactics 
In 132nd Virtual Wing, the RW-assets of 696th Virtual Squadron will use CAS TTPs as described in this 
manual. 
 

Operating Altitudes  
The following are altitude ranges for RW aircraft: 
High: Above 3,000 ft AGL. 
Medium: 500 to 3,000 ft AGL. 
Low: Below 500 ft AGL. 
 

En Route Communications  
JTAC/FAC(A) must consider the threat environment and RW CAS TTP in use when planning for 
communications connectivity and support. Maintaining communications with RW CAS platforms is often 
difficult because their operating altitudes can hinder LOS connectivity. Every attempt should be made to 
overcome these shortcomings with an airborne C2 asset (for example AWACS from the 176th Virtual 
Squadron). 
 

En Route Tactics 
Purpose: Ideally, en route tactics (route, altitude, and airspeed selection, terrain flight profile, and 
formations) allow attack helicopter aircrews to avoid concentrations of enemy air defenses, prevent early 
acquisition, avoid detection, or allow the attack helicopters to remain outside of the effective range of 
certain threat systems. 
Navigation: En route navigation tactics depend on the threat, need for and availability of support aircraft, 
weather, and fuel. As aircrews approach the target area, probable point of enemy contact, or areas with a 
high IR SAM threat, they fly lower and with increased caution to move undetected by the enemy. Aircrews 
use terrain flight (TERF) to deny/degrade the enemy’s ability to detect or locate the flight visually, optically, 
or electronically. When flying terrain flight profiles, aircrews may maneuver laterally within a corridor or 
maneuver area compatible with the ground scheme of maneuver and assigned route structures. Within the 
corridor, aircrews can use a weaving or unpredictable path to avoid detection by the enemy. En route TERF 
profiles fall into three categories: low level, contour, and nap-of-the-earth (NOE). 
 Low Level: Conduct low-level flight at a constant altitude (normally 100-200 ft AGL) and airspeed. 
 Low level flight reduces or avoids enemy detection or observation. 
 Contour: Contour flight conforms to the contour of the earth or vegetation to conceal aircraft 
 from enemy observation or detection. Aircrews use contour flight until reaching a higher threat 
 area. Contour flight is normally conducted from 50-100 ft AGL. 
 NOE: NOE flight is as close to the earth’s surface as vegetation and obstacles permit while 
 following the earth’s contours. Terrain and vegetation provide cover and concealment from enemy 
 observation and detection. NOE flight uses varying airspeed and altitude AGL based on the terrain, 
 weather, ambient light, and enemy situation. 
 
Dense Small Arms/Rocket Propelled Grenade (RPG) Threat 
In an environment where small arms and RPGs are the predominant threat, attack helicopter aircrews will 
normally elevate in order to stay out of the effective range of the weapons systems, usually operating at 
medium altitude. Specific altitudes selected will depend on the mission en route. For example, if the mission 
en route is to conduct visual reconnaissance, the helicopters will select the lowest altitude that will allow 
them to effectively use their sensors while avoiding the heart of the small-arms threat envelope. When 
transiting urban areas attack helicopters may elect to transit at roof top level to minimize exposure time. In 
general, attack helicopters will avoid urban areas unless they are conducting an attack 
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Ingress Tactics 
Ingress tactics apply from arrival at the release point or Holding Area(HA) until the target attack phase begins 
at the BP. 
 

Attack Helicopter Control Points 
In addition to normal CAS control points, attack helicopter aircrews can use special attack helicopter control 
points. RW CAS can be performed with or without HAs or BPs. JTAC/FAC(A)'s and aircrews select HAs and 
BPs that are tactically sound, support the scheme of maneuver, and are coordinated with other supporting 
arms. 
 Holding Areas: HAs may be established throughout the battlefield to be used by helicopters awaiting 
 targets or missions. These HAs serve as informal ACAs while they are in use. HAs provide the attack 
 helicopter aircrews an area in which to loiter. HAs may be established during planning, referred to by 
 name or number, and activated/established during operations. 
 Battle Positions: BPs are maneuvering areas containing firing points (FPs) for attack helicopters. Like 
 HAs, BPs serve as informal ACAs while in use. Planning considerations and methods of establishment 
 for BPs are the same as those involved in the use of HAs. 
 

 
 
 
 

Techniques of Movement 
Due to proximity to the threat, aircrews use TERF to move during ingress to the BP. Aircrews use three 
techniques of movement: traveling, traveling overwatch, and bounding overwatch  
 
 Traveling: Traveling is a technique that aircrews use when enemy contact is remote. The flight moves 
 at a constant speed using low-level or contour terrain flight. Movement should be as constant as the 
 terrain allows. Traveling allows rapid movement in relatively secure areas. 
 Traveling Overwatch: Traveling overwatch is a technique that aircrews use when enemy contact is 
 possible. The flight moves using contour or NOE terrain flight. While caution is justified, speed is 
 desirable. The flight consists of two major elements: the main element and the overwatch element. 
 The overwatch element may contain multiple sub-elements. The main element maintains 
 continuous forward movement. The overwatch elements move to provide visual and weapons 
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 coverage of the main element. The overwatch elements provide weapons coverage of terrain from 
 which the enemy might fire on the main element. 
 Bounding Overwatch:  Bounding overwatch is a technique that aircrews use when enemy contact is 
 imminent. The flight moves using NOE terrain flight. Movement is deliberate and speed is not 
 essential. The flight consists of two elements. One element moves or “bounds” while the other 
 element takes up an overwatch position. The overwatch element covers the bounding elements 
 from covered, concealed positions that offer observation and fields of fire. 
 
 

Communications and Control 
Flexibility allows a variety of communication and control procedures. However, TERF and techniques of 
movement may restrict the JTAC/FAC(A)’s ability to communicate with low flying aircraft. Typically, 
communications may not be desirable during the ingress phase. An airborne relay may be used to maintain 
communications. 
 

Attack Phase (Within the BP). 
The attack phase is the most important phase of the attack helicopter mission.  
 

Control 
Once the aircrew reaches the BP, the JTAC/FAC(A) or mission commander issues final instructions to the 
flight. Aircrews select individual FPs and remain masked while awaiting the TOT/TTT or the order to attack. 
 

Attack Tactics 
Specific techniques used to attack a target are the choice of the air mission commander/flight lead. Choose 
attack tactics considering the threat, target size and vulnerability, weather, terrain, accuracy requirements, 
weapons effectiveness, and fragmentation patterns. 
 
 Hovering Fire: Hovering fire is performed when the aircraft is stationary or has little forward motion. 
 Aircrews perform hovering fire after unmasking from a defilade position or when standing off in a 
 safe area. To prevent being targeted by enemy weapons, aircrews maintain the hovering fire 
 position only for short periods, and deliver indirect hovering fire hidden from the enemy by terrain
 when able. After delivering hovering fire, aircrews remask or displace. Hovering fire is the most 
 effective profile for delivering precision guided munitions. Hovering fire may reduce the accuracy of 
 unguided ordnance (rockets, canon/gun fire) because the aircraft can be less stable in a hover. 
 Often, a wingman will suppress the target with rocket and gunfire while the tactical lead fires PGMs 
 to reduce the vulnerability of the flight. 
 Running Fire: Running fire is performed when the aircraft is in level, forward flight. Forward flight 
 may add stability to the aircraft and improve the accuracy of unguided ordnance. Running fire may 
 reduce an aircrew’s vulnerability to enemy air defenses by providing a moving target and by 
 producing a smaller signature than a hover would because of less dust and debris. While performing 
 running fire, aircrews can use direct and indirect fire techniques. Aircrews deliver direct fire when 
 they have an unobstructed view of the target, and indirect fire when they cannot see the target. 
 Diving Fire: Diving fire is delivered while the aircraft is at altitude and in descending forward flight. If 
 delivering unguided ordnance, diving fire may produce the most accurate results. Using diving fire 
 the aircrew can remain above or outside the threat envelope. Diving fire is often employed by attack 
 helicopters operating in an overhead position. The overhead position allows the aircrew to maintain 
 high SA, look down into urban settings, maintain a constant weapons solution, and deliver more 
 accurate fires. The overhead pattern does leave the attack helicopters continuously exposed to 
 enemy fire. The altitude of an overhead pattern will reduce vulnerability to small arms and RPGs, but 
 increases tracking time and reduces background clutter for an IR SAM shot. Risk versus benefit must 
 always be weighed by the aircrews when considering the overhead pattern. 
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Scout/Attack Team 
Scout/attack teams provide the joint force with a highly mobile, powerful, combined-arms capability. They 
consist of two or more helicopters combining the scout and attack roles. This capability allows the 
scout/attack team to quickly and effectively react to a rapidly changing battlefield. Commanders can use the 
scout/attack team separately, as a reinforcing asset, or reinforced with other assets. Team Elements: 
 Scout Element: The scout element contains one or more helicopters. Multiple helicopters are 
 preferred, to provide mutual support within the scout element. The air mission commander is 
 normally a member of the scout element. He is responsible for mission planning and execution. The 
 air mission commander’s duties include: 
 a. Providing liaison and coordination between the team and the supported unit to receive the 
 current situation and mission brief. 
 b. Providing reconnaissance of the HA and BP if time and threat permit. 
 c. Briefing the attack element. 
 d. Planning and coordinating target marking/designation. 
 e. Providing security for the attack element from ground and air threats. 
 f. Controlling the mission’s supporting arms. 
 Attack Element: The attack element contains a minimum of two attack helicopters. The attack 
 element is subordinate to the mission commander. The attack element leader’s duties include: 
 a. Assuming all the duties of the mission commander if required. 
 b. Attacking specified targets with the proper ordnance. 
 c. Providing a rapid reaction base of fire. 
 

Disengagement and Egress 
Following actions on the objective area or when the attack helicopters’ time on station is complete, the flight 
will conduct a check out and egress via planned or assigned routing. Tactical considerations for the egress 
and return to force in terms of airspeed, altitude, formation, and TTP are the same as for the inbound en 
route phase. RW attack assets may use a FARP to refuel and rearm, extending their ability to provide support 
to the troops on the ground.  
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Appendix A - Type 1 CAS example 
 
JTAC: “KNIFE 21, this is AXEMAN11, call ready for CAS brief" 
CAS flight: " KNIFE21, ready" 
JTAC: "This will be a type 1 control, Bomb-on-target, request guns, shooter-shooter, 30 seconds spacing" 
CAS flight: "Copy" (or the CAS flight will repeat the gameplan) 
JTAC:  
"IP DODGE 
Heading 230 degrees, offset left 
Distance 9,5 nautical miles 
Elevation 230 feet 
Target infantry in open 
Location N41 55.840 E041 50.275 
Mark Smoke 
Friendlies NORHT 200meters  
Egress WEST back to IP DODGE 
Readback, 4,6 and 8" 
CAS flight: "230ft, N41 55.840 E041 50.275 NORTH 200 meters" 
JTAC: "Readback correct, call ready for remarks and restrictions" 
CAS flight: "Ready" 
JTAC: " Restriction Final Attack Heading 230+- 30 degrees" 
CAS flight: "Final Attack Heading 230+-30" 
JTAC: "Readback correct, call leaving IP" 
CAS flight: "WILCO" 
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Appendix B - Type 2 CAS example 
 

Example 1: Bomb on Target 
JTAC: “KNIFE21, this is AXEMAN11, call ready for CAS brief" 
CAS flight: " KNIFE21, ready" 
JTAC: "This will be a type 2 control, Bomb-on-target, request GBU12 air-lased" 
CAS flight: "Type 2, BOT,GBU12 air-lased 
JTAC:  
"Line1-3 From the overhead 
110 ft 
T55 
37T KM34200 23900 
No mark 
WEST, 100m 
Egress wheel overhead 
JTAC: "Readback 4,6 and 8" 
CAS flight: "110ft, 37T KM 34200 23900, friendlies west 100m" 
JTAC: "Restrictions: Final Attack Heading NORTH-SOUTH or SOUTH to NORTH. Danger Close, Ground Force 
Commanders initials: ALPHA MIKE" 
CAS flight: "NORTH-SOUTH or SOUTH NORTH, Danger close, initials ALPHA MIKE" 

 

Example 2: Bomb on Coordinate 
JTAC: “KNIFE21, this is AXEMAN11, call ready for CAS brief" 
CAS flight: " KNIFE21, ready" 
JTAC: "This will be a type 2 control, Bomb-on-Coordinate request 2xGBU38 shooter-shooter, simultaneous 
attack" 
CAS flight: "Type 2, BOC,GBU38, shooter-shooter, simultaneous attack" 
JTAC:  
"Line1-3 From the overhead 
Elevation 112 ft 
Target T55 
Location 37T KM34221 23921 
Mark NIL 
Friendlies WEST, 360 
Egress wheel overhead 
JTAC: "Readback 4,6 and 8" 
CAS flight: "112ft, 37T KM 34221 23921" 
JTAC:  
"Remarks: TLE CAT 2 coordinates" 
"Restrictions: Final Attack Heading 230-270. Time on Target 1245 " 
CAS flight: "230-270, TOT 1245" 
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Appendix C - Type 3 CAS example 
Example 1: Bomb on Target 
JTAC: “KNIFE21, this is AXEMAN11, call ready for CAS brief" 
CAS flight: " KNIFE21, ready" 
JTAC: "This will be a type 3 control, Bomb-on-target, request MAVERICKs" 
CAS flight: "Type 3, BOT,MAVERICK 
JTAC:  
"IP ALPHA 8 
Heading 180 degrees mag 
Distance 8 nautical miles 
Elevation 1560 ft 
Target Multiple T72's 
Location 37T KM34200 23900 
Marked by smoke 
Friendlies WEST, 1km 
Egress ALPHA 8 
JTAC: "Readback 4,6 and 8" 
CAS flight: "1560ft, 37T KM 34200 23900, friendlies 1km west" 
JTAC: "Restrictions: Engage from time 45-55. Execute attacks EAST of the river, no attack runs toward the 
WEST. Engage only confirmed T72s.  
CAS flight: "Time on target 45-55, only attacks east of the river, no attacks towards WEST, attack only T72s" 
JTAC: "Readback correct, cleared to engage" 
CAS flight: "Commencing engagement." 
CAS flight: "Engagement complete at time 1255. Call when ready for BDA." 
JTAC: "Ready for BDA" 
CAS flight: "4 x T72 destroyed with Mavericks at time 1248, 1249 and 1254. Mission successful." 
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Appendix D - Risk Estimate Distance tables 

Fixed Wing Risk Estimate Distances Table 
Weapon Description 0,1 % PI 

MK-82 contact 500 Ib bomb 310m 

MK82 HD contact 500 Ib bomb/ high-drag 310m 

MK84 contact 2000 Ib 355m 

CBU-87 Cluster 300m 

CBU-103 Cluster 270m 

GBU-12 500 Ib Laser Guided 280m 

GBU-10 2000 Ib Laser Guided 315m 

GBU-38 500 Ib JDAM 210m 

GBU-31 2000 Ib JDAM 335m 

AGM-65 Maverick 125 Ib warhead 175m 

M151, M229, M261 2.75" Rockets medium altitude 265m 

M151, M229, M261 2.75" Rockets low altitude 290m 

GAU-8 30mm Gatling gun 95m 
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Appendix E - Talk-on examples 
 

Example 1  low-level example 
Type 1 control, bomb on target, guns, Shooter-shooter, 30 seconds spacing. 
 
JTAC: "Call leaving IP" 
CAS flight: "Leaving IP" 
JTAC: "Target is infantry in the open. Target is at 200 meters long of the shoreline. Target sits 100m right of 
the upper right corner of a yellow field. Target is 100m left of the on-track road" 
CAS flight: "Contact upper right corner of yellow field" 
JTAC: "From there 3 o'clock 100 meter. Target. Target is infantry in the open" 
CAS flight: "Tally target, in hot heading 235 degrees" 
JTAC: "KNIFE 21, cleared hot" 
CAS flight: "KNIFE 22, tally target, in hot heading 237 degrees" 
JTAC: "KNIFE 22, cleared hot" 
JTAC: "BDA: 21, miss 50 right of target, 22, good effect on target, mission successful" 

 

Example 2 -medium level example 
Type 2 control, bombs on target, GBU12 airlased. 
JTAC: " Slew TGP to coordinates and you should come in contact with X-junction" 
CAS flight: "Contact X-junction" 
JTAC: "X-junction is anchorpoint" 
CAS flight: "Contact anchor point" 
JTAC: "Distance from anchor point to the closes building to the NORTH is one unit of measure" 
CAS flight: "Copy unit of measure" 
JTAC: "From anchorpoint, move 3 units of measures to the west along the road, and you should come into 
contact with a roundabout" 
CAS flight: "Contact roundabout" 
JTAC: "From roundabout, 1/2 unit of measure SOUTH, and you should see a single T55 on NORTH side of the 
road" 
CAS flight: "Contact T55" 
JTAC: "Can you tell me which direction the T55 is pointing" 
CAS flight: "The T55 is oriented towards the NORTH" 
JTAC: "Affirm, that is your target" 
CAS flight: "Capture" 
JTAC: "Set up for attack, call in with heading for clearance" 
CAS flight: "Wilco" 
CAS flight: "KNIFE 21 in hot, heading SOUTH, tally target" 
JTAC: "KNIFE 21, cleared hot" 
JTAC: "KNIFE 21 , BDA, T55 is burning, Mission successful" 
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APPENDIX F Use of RAMROD 
 
RAMROD is an example on a Numerical Encryption Grid and is used for authentication. This is used when 
using non secure communications. The RAMROD is a 10-letter codeword, with no repeating letters that 
corresponds to the numbers 0 through 9. It allows for a simple authentication or it allows for an individual to 
pass his location over an unsecured radio net without compromising their position. 

 
For example the RAMROD can be the word: SUBJECTING 

 
0 1 2 3 4 5 6 7 8 9 

S U B J E C T I N G 

 
 
To use the RAMROD as authentication you pick two letters in the RAMROD with one letter in between. 

 

Example: 
FAC(A): "Authenticate BRAVO-ECHO." (The FAC(A) are asking the CAS flight to respond with the letter 
between B and E which is J) 
CAS flight: "I authenticate JULIET, authenticate INDIA-GOLF" (CAS flight replied with the correct answer, and 
immediately authenticates the FAC(A)) 
FAC(A): "I authenticate NOVEMBER" (Which is the correct letter between I and G) 
CAS flight: "MSN nr CA2003, 2x A-10C......." (When CAS flight received correct authentication from FAC(A) he 
immediately started with the check in brief) 

 
 

Use of RAMROD as abortcode 

RAMROD can also be used in the abortcode. When using RAMROD as the abortcode, the pilot will 
select two letters with one letter in between as in the authentication. And will pass those two 
letters as the abort code. The JTAC/FAC(A) will readback the same letters, without revealing the 
letter between. If the JTAC/FAC(A) needs to abort the aircraft he will then use the letter between as 
the actual abort code. 
 

Example 

CAS flight: "Abortcode is JULIET- CHARLIE" 
FAC(A): "Abortcode JULIE-CHARLIE" (Reading back the abort code) 
CAS flight: "In hot, heading 240, tally target" (Calling "IN" and are ready to deliver weapons at the 
target) 
FAC(A): "ABORT ECHO, ABORT ECHO, ABORT ECHO" (Using the abort code establish to abort the 
attack). 
CAS flight: "Abort Echo" (Acknowledges the abort) 
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APPENDIX G Brevity 
 

STANDARD SIGHTING BREVITY TERMS 
VISUAL- Sighting of a friendly aircraft or ground position. 
BLIND - No visual contact with FRIENDLY aircraft/ground position. 
CONTACT - Acknowledges the sighting of a specified reference point either visually or via sensor). 
LOOKING - Aircrew does not have the ground object, reference point, or target in sight (opposite of 
CONTACT). 
TALLY - Sighting of a target visually. 
CAPTURE - Sighting of a target in TGP. 
NO JOY - Aircrew does not have visual contact with the target. 
PADLOCKED - Aircrew cannot take eyes off an aircraft, ground target, or surface position without risk of 
losing TALLY/VISUAL. 
 

JOINT TERMINAL ATTACK CONTROLLER BREVITY CODES 
ABORT – Directive call to cease action/attack/event/mission. Abort the pass. Do not release ordnance. 
Abort code should be included with the ABORT transmission. 
CLEARED HOT – Ordnance release is authorized in Type 1 or 2 terminal attack controls. 
CLEARED TO ENGAGE – JTAC/FAC(A) Type 3 control clearance. Attack aircraft flight leaders may initiate 
attacks within the parameters imposed by the JTAC. Attack platforms will provide a" Commencing 
Engagement” call prior to engaging targets and an “Engagement Complete” call to JTAC / FAC(A), indicating 
completion of ordnance release. 
CONTINUE – Continue present maneuver. Does not imply a change in clearance to engage or expend 
ordnance. Used to acknowledge aircraft without providing clearance to release ordnance. 
CONTINUE DRY – Continue present maneuver, ordnance release not authorized. Used to provide approval to 
aircraft to continue the pass without expending ordnance during Type 1, 2, or 3* controls. (*JTAC must use 
“Type 3, Continue Dry” for dry Type 3 controls.) 
 

STANDARD LASER BREVITY TERMS 
TEN SECONDS -  Standby for LASER ON call in approximately 10 seconds. 
LASER ON - Start/acknowledge laser designation. 
SHIFT (direction) - Shiftlaser/IR/radar/device energy. 
1) Can be used to shift laser energy from a position off the target onto the target. 
2) Can be used during multi-aircraft attack to shift laser energy to the next target. 
SPOT - Acquisition of laser designation. The aircrew calls when acquiring the laser spot, confirming to the 
JTAC/FAC(A) and the wingman that the aircraft or weapon laser seeker has identified a source of laser 
energy which may (or may not) be the designated target. 
CEASE LASER - Stop laser illumination of a target. 
DEAD EYE - Laser designator system is inoperative. 
NEGATIVE LASER - Aircraft has not acquired laser energy. 
LASING - The speaker is firing the laser. 
STARE (w/laser code and reference point) - Cue the laser spot search/tracker function on the specified laser 
code in relation to the specified reference point. Reference point may include the following: steerpoint, 
GEOREF, bearing and range or datalink point. 
 

NIGHT INFRARED CLOSE AIR SUPPORT BREVITY TERMS 
SPARKLE - JTAC/FAC(A) marks the target with an infrared (IR) pointer. Can be initiated by JTAC/FAC(A) or 
aircrew. Proper aircrew response is “Contact” or “No Joy.” 
SNAKE - Call made by exception for the JTAC/FAC(A) to jiggle the IR beam on the target. This aids in 
distinguishing the friendly position from the target, verifies that the aircrew are looking at the proper IR 
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pointer and can aid in the acquisition of the IR energy. Proper aircrew response is “Contact,” “Steady,” or 
“No Joy.” 
STEADY - JTAC/FAC(A) steadies the beam after a “Snake” or “Pulse” call. This can aid in verifying that the 
aircrew is looking at the proper IR pointer. 
STOP - JTAC/FAC(A) stops the beam. This can aid in verifying that the aircrew is looking at the proper IR 
pointer, especially if followed with another “Sparkle” call. 
CONTACT SPARKLE - Call acknowledging the sighting of a specified reference point (either visually or via 
sensor). After the Sparkle call is made, the close air support aircraft should respond with No Joy or Snake. 
Once the aircrew see the IR energy and are able to discern between the friendly and target end of the 
pointer, a “Contact Sparkle” call may be made. 
MATCH SPARKLE - Directive term for a second party to overlay an IR mark on an existing mark. 
 

COMMON PROCEDURAL ROUTING CALLS 
"Proceed XXXX and report established" - Call for aircrew to proceed to location/elevation and verbally 
report when established. 
"Maintain XXXX" - Directive call for aircrew to hold at the specified location /altitude 
"Report passing XXXX" - Call for aircrew to verbally report passing the specified altitude. 


