
CHAPTER 5. EXECUTING THE FIRE SUPPORT PLAN

SECTION I. FIRE SUPPORT COORDINATION TASKS

Basic tasks are—

l Advise the commander of changes in the status of
fire support.

l Recommend changes in fire support employment
based on the current tactical situation.

l Deliver fires on targets detected in the targeting
process by executing attack guidance.

l Select the best supporting arm to attack a target
considering availability, weaponeering, and
coordination requirements.

l Clear requests for fire using an established approval
mode.

l Integrate fires to support the scheme of maneuver.
l Coordinate fires between lower, adjacent, and

higher units.
l Coordinate fires between the observer and

supporting arm and/or multiple firing units.
l Request additional fire support when needed.
l Establish and maintain FSCMs to aid the rapid

engagement of targets and provide safeguards for
friendly forces/installations.

l Resolve fire support conflicts at the lowest possible
level.

l Disseminate information within the FSCC, to other
COC staff sections, and to adjacent battalions,
supporting artillery units, and higher headquarters;
e.g., unit locations, FSCMs, target information, and
fire support status reports.

COMPANY FIRE SUPPORT
COORDINATION

When no adjacent units are affected, the coordination
required for fire support is best accomplished by the
company commanders and the supporting arms
representatives assigned to their units. Battalion
FSCCs have no need to intervene unless a requested
fire support asset has to be diverted to a higher priority
mission. Artillery batteries and NSFS ships can

normally handle simultaneous missions. FSCs should
not intervene to cancel requests for higher priority
missions unless the artillery fire direction center
(FDC) or ships report that they cannot handle any
more missions. Simultaneous missions should not be
approved if fire support effectiveness will  be
degraded. Coordination between companies is
essent ia l  for  effect ive  bat ta l ion f i re  support
coordination. Coordination between the supporting
arms representatives within a company can be
facilitated by assigning an individual the task of
coordinating the company’s supporting fires. Such
coordination reduces the frequency with which FSCC
personnel must intervene to cancel or modify requests
for supporting arms and frees battalion FSCC
personnel for tasks that companies cannot accomplish
(coordination with higher headquarters, requesting
additional fire support assets, etc.). Battalion SOPs
should establish procedures for coordination between
companies; e.g., cross boundary fires, target hand-offs
or requests for observation support. 

BATTALION FIRE SUPPORT
COORDINATION

A large portion of the coordination tasks required to
execute the fire support plan are accomplished at the
battalion level. Battalion FSCCs monitor/receive calls
for fire and air requests from the companies. This is
normally performed by the appropriate supporting
arms representatives (artillery LNO, AirO, NGLO, or
m o r t a r  r e p r e s e n t a t i v e ) .  S u p p o r t i n g  a r m s
representatives assist the FSC in performing the tasks
required to coordinate and clear the missions (see
section III for detailed procedures). Fires, such as a
counter mechanized program, may also be initiated by
the battalion FSCC. Established message routing
(centra l ized or  decentra l ized)  and c learance
procedures (positive or passive) will specify mission
flow for clearance of fires.

Execution implements the fire support plan and manages fire support available to combat units. It also applies
fires to shape the battlefield, coordinate attacks, protect the force, and reduce duplication of effort.
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REGIMENT FIRE SUPPORT
COORDINATION

Regiment FSCCs play a key role in planning and using
fire support. Regiment FSCCs assist battalion FSCCs
in fire support coordination by granting clearance for
fires delivered in the regiment’s area of operation
beyond the bat tal ion’s  area of  operat ion and
coordinating the routing of aircraft with adjacent
forces   The attack of targets in the regiment’s area of
operations detected during the targeting process is
coordinated at the regiment FSCC.

Artillery

The artillery LNO at the infantry regiment FSCC
provides information and expertise on all artillery
matters. He represents the direct support artillery
battalion commander. The artillery LNO does not
normally monitor artillery COF nets. The artillery
LNO in each battalion FSCC and the DS artillery
battalion FDC monitor those nets and forward
significant information to the regiment LNO. He
monitors the artillery battalion fire direction (FD) net
to keep abreast of significant artillery missions. He
assists the artillery LNO in battalion FSCCs in
obtaining additional artillery support, if required. In
the automated FSCC, he is able to automatically
retrieve data from the battalion FSCCs and FDC,
process artillery target information, clear artillery
fires, and quickly disseminate critical fire support
information to subordinate units.

Coordination of artillery fire by adjacent maneuver
battalions is normally effected by direct coordination
between the units involved. However, if direct
coordination cannot be effected or conflicts arise
which cannot be resolved, the artillery LNO or FSC at
the regiment will assist by effecting the required
coordination or resolving the conflict.

The artillery LNO may request fires on targets within
the regiment’s area of operation. These fires may be
provided by the DS battalion or the fires from other
artillery (GS, GS-R) units. These fires are coordinated
with higher, lower, or adjacent units, as required.

Air

The AirO at the regiment FSCC provides information
and expertise on all aviation matters. He monitors

immediate air requests and may approve, cancel,
amend or recommend that another fire support agency
provide the fire support requested. He consolidates
preplanned air requests forwarded from the battalions.
The AirO makes recommendations to the FSC who
determines, based on the commander’s guidance, the
best way to satisfy competing demands for air support.
The regiment AirO coordinates air support missions
with the regiment FSC and makes recommendations
for incorporating SEAD. Approved requests for air
support are forwarded to the division.

Naval Surface Fire Support

The NGLO at the infantry regiment has information
and expertise on all NSFS matters. If the regiment is
a l loca ted  a  sh ip  in  GS,  the  reg iment  NGLO
coordinates the fires of the GS ship based on the
guidance from the regiment commander. These fires
may also be used to reinforce the fires provided to
subordinate battalions.

DIVISION FIRE SUPPORT
COORDINATION

The division FSCC has the key role in conducting
targeting, as well as attacking targets to support the
division commander’s concept of operation. It plans
and coordinates fires on targets of interest to the
division. The division FSCC assists the regimental
FSCCs in fire support coordination. If the division
generates a target to be fired, the FSC may use any of
the means available to the division. Coordination with
adjacent or higher fire support coordination agencies
is required prior to firing on targets outside the
division boundary.

Artillery

The AFSC in the division FSCC is also the artillery
LNO. He employs the division’s GS artillery in
counterfire, planned fires, and the attack of detected
targets in the division area of operation. He assists the
artillery LNO at the infantry regiments in obtaining
additional artillery support. The AFSC resolves
conflicts that arise concerning artillery support that
cannot be resolved at a lower level. He assists
regimental artillery LNOs in effecting coordination
when direct coordination cannot be accomplished.



Fire Support Coordination in the Ground Combat Element _______________________________________________ 5-3

Air

The AirO functions generally in the same manner as
the regimental AirOs. He monitors immediate air
requests and compiles preplanned air requests
forwarded from the regiments to the division FSCC.
The division AirO provides close liaison with the
D A S C  a g e n c y  t o  a s s i s t  i n  c o o r d i n a t i o n  o f
requirements and routing of air support.

Naval Surface Fire Support

The division NGFO performs functions generally in
the same manner as the regimental NGLOs. If a
request for additional NSFS is received from any
regiment, the FSC directs the NGFO to coordinate the
mission with a GS ship and the regimental NGLOs. He
then ensures that the requesting agency is properly
linked with the appropriate ship. The NGFO plans
targets to be fired by the division’s GS ships.

MEF FORCE FIRES COORDINATION

The MEF FFCC plans, coordinates, and executes
lethal and nonlethal fires in support of the MEF
commander’s concept of operations. The FFCC is the
senior fire support coordination agency. The force
fires coordinator (FFC) is responsible to the MEF
commander for planning, coordination, and conduct of
force-level fire support operations in the MEF deep
operation and for coordinating MSC fire support
operations in the close and rear operations. The FFCC
works closely and in concert with the MEF air center
and the G-2 target intelligence section. The FFCC is
organized into three functional sections.

Plans/Target Information Section

This section conducts all planned fire support
coordination functions including support for OPLAN/
CONPLAN/FragO development and deliberate
targeting. In coordination with future operations and
future plans, the plans section develops the MEF
commander’s concept of fire support. This section
works closely with MEF representatives at JFACC/
HHQ fire support agencies; e.g., the deep operations
coordination center (DOCC). The target information
officer (TIO) organizes and conducts the MEF
targeting board. It recommends targeting guidance,
priorities, and asset allocation, to the MEF commander
for approval or modification. Fire support planning

and targeting products are handed off to current fires
in the COC for execution.

Current Fires Section

Current fires executes the deep operation and
coordinates fires for the close and rear operations as
required. This section receives the fire support plan
from target information and ATO/ITO from the air
center, monitors execution of the fire support plan,
revises and adjusts the plan in keeping with the
developing situation, and engages reactive targets per
the MEF commander’s guidance. Although current
fires is primarily focused on the deep operations area,
it is also responsible for coordinating rear area fires,
conducting/coordinating deep fires, and when
required, assisting the MSCs with their close fires.
Within the COC, current fires coordinates closely with
current operations, intelligence, the C3 analysis cell,
and liaison officers (LNOs). Current fires maintains
close contact with the ACE TACC and force artillery
(FA). Current fires conducts reactive targeting with
current operations and intel, and directs the attack of
targets with the appropriate assets. 

Force Fires Liaison Section

Force fires includes those LNOs sent from the FFCC
to external (higher and adjacent) commands and those
fire support LNOs sent to the MEF. It provides a
coordinated MEF view of the battlespace to all
external MEF fire support LNOs, and receives and
consolidates LNO reports and requests. Force fires
also provides a central location for external fires
LNOs provided to the MEF. For more information on
MEF force fires, refer to MCWP 3-42.1, Fire Support
in MAGTF Operations.

REAR OPERATIONS

Fire  support  coordinat ion in  the  rear  area  is
accomplished in the RAOC. The FSC in the RAOC,
augmented by fire support representatives, coordinates
and clears  f i re  miss ions  in  the  rear  area .  He
coordinates with the senior GCE FSCC and the
MAGTF FFCC for fulfilling fire support requests. The
MAGTF FFCC resolves conflicts that arise in fire
support coordination involving the rear area.

FSCMs may be established within the rear area for
coordination of fires; e.g., restrictive fire areas
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(RFAs), no-fire areas (NFAs), free-fire areas (FFAs).
Establishing FSCMs should be coordinated closely
with the MAGTF and GCE FSCCs. 

The RAOC uses the MAGTF fire support coordination
net and the MAGTF tactical net for external fire

support coordination traffic. The RAOC AirO must be
able to communicate on the TAR net. Internal fire
support coordination traffic will be primarily on the
combat service support security net. For more
information on fire support coordination in the rear
area, see MCWP 3-41.1, Rear Area Operations.
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SECTION II. GAINING AND MAINTAINING SITUATIONAL AWARENESS

Rapid and effective fire support coordination requires
situational awareness. An established SOP for
information flow in the FSCC is essential to tracking
operations. Information requirements are graphical
and quantitative in nature and usually represented on
situation maps, status boards, and reports. 

SITUATIONAL MAPS

Situational (sit) maps provide a graphic representation
of the battlefield that is only as accurate as the
information reported and recorded. The following
information should be kept current.

FSCMs

FSCMs must be activated and canceled relative to the
tempo of the operation. They are one of the primary
tools used to clear fires. FSCs at each echelon are
responsible for maintaining a firm grasp of active and
canceled FSCMs. The sit map must reflect the current
FSCMs in effect at all echelons.

Unit Locations

Units and personnel invariably move as the operation
progresses making if difficult to maintain a trace of the
forward line of own troops (FLOT). This is especially
true in maneuver warfare. It is only through the
plotting of units both friendly and enemy (via
reporting) that the fire support coordinator can
maintain an accurate representation of the battlefield.
This is an essential factor in preventing fratricide and
creating a picture of enemy disposition.

The FSC, S-3, and S-2 should work in proximity to
each other (physically or virtually). This allows unit
reporting for fire support coordination purposes and
allows the supporting arms representatives to provide
redundancy in reporting unit locations to the FSCC.

Global positioning system (GPS) is a space-based
radio navigation system that provides position,
velocity, and time. It uses devices such as the
precision lightweight GPS receiver (PLGR) to provide
a means for units to accurately locate their positions.
Accuracy of these reported positions allows for faster
coordination of fires. Observers can fix their own

location, enhancing their ability to locate targets
accurately. The enhanced position location reporting
system (EPLRS) provides a position and navigation
service to  users  and makes posi t ion locat ion
information available to C2 systems. The service is
provided in all surface environments during day and
night operations and all conditions of visibility.
EPLRS is a medium for data communications,
enabling users to send/receive messages. This
capability is advantageous for disseminating targets,
fire plans or FSCMs even if automated fire support
devices are unavailable. 

Targets

Active, planned, and inactive targets are plotted to
graphically show the fire support plan and aid in
coordinating fires. As missions are processed, a
buildup of targets creates a picture of the enemy
disposition. 

Other Information

Fire support personnel need to maintain other
pertinent data (obstacles, primary and alternate
positions or engagement areas).

STATUS BOARDS AND SHEETS

Status boards and sheets reflect pertinent information
for quick reference. Examples of information may
include assets available (air on station or unit
FIRECAPs), ammunition status, priority targets in
effect, and active mission information. See appendix
N for sample FSCC status board and sheet formats.
See appendix O for fire support reference data. 

REPORTS

Repor t s  va ry  i n  fo rma t  f rom s imp le  ve rba l
acknowledgments to printed data search from an
automated command and control system. Reports
commonly used inside the FSCC reflect the status of a
given fire support asset, ammunition on hand, or the
status of a fire request. The basic tenets of reporting
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are “What do I know? Who needs to know? How do I
tell them?” 

INFORMATION REQUIREMENTS
BY ECHELON

It is important to determine what information is
essential for FSCCs at each echelon. Lower echelon

FSCCs generally require greater detail on the current
tactical situation in their area of operations. Higher
echelon FSCCs require more general information on
trends and capabilities that can affect current and
future operations. Figure 5-1 gives examples of the
level of detail and area of emphasis most appropriate
for FSCCs at each echelon for each significant
category of information. It is only a guide. The tactical
situation dictates specific information requirements, 

CATEGORY 
OF

INFORMATION
BATTALION REGIMENT DIVISION

Location of 
Friendly Units

All organic and attached compa-
nies. Any small units or patrols in 
battalion’s zone or sector not 
located with parent company; 
e.g., recon or security elements. 

Front line trace of organic or 
attached battalions and locations 
of boundaries between battalions. 
Any separate units under control 
of regiment or in regiment’s sec-
tor but outside zones or sectors of 
battalions. 

Front line trace of organic or 
attached regiments and location of 
boundaries between regiments. 
Any separate units under control 
of division or in division’s zone or 
sector but outside zones or sec-
tors of regiments.

Disposition of 
Supporting Arms
Units

Location of all sections of 81mm 
mortar platoon. Location of any 
artillery battery in the battalion’s 
zone or sector. Firing capabilities 
of all DS and reinforcing artillery 
which can range that battalion’s 
zone or sector. Location of any 
NSFS ships in DS of the battal-
ion or in GS of the regiment or 
division which can range the bat-
talion’s sector. Times, routes, 
destinations of all artillery batter-
ies conducting displacements in 
that battalion’s zone or sector.

Location and firing capabilities of 
all units of DS artillery battalion. 
Location of all GS or reinforcing 
artillery that can range that regi-
ment’s zone or sector. DS artillery 
battalion’s plans for displacing bat-
teries. Location of any NSFS ship 
in GS of the regiment or division 
that can range the regiment’s 
zone or sector. 

Firing capabilities of all artillery 
(cannon and rocket).*
Location of all NSFS ships in DS 
of battalions or GS to regiments or 
the division.*
Displacement plans of artillery 
units to support division opera-
tions; e.g., attacks or withdrawals.
* This information is passed to 
the air control agency. 

Status of
Aviation 

Status of assigned aircraft for air 
requests (preplanned and imme-
diate; fixed and rotary wing). 
Information pertaining to friendly 
and enemy air defense. 

Status of assigned aircraft for air 
requests for battalions and the 
regiment (preplanned and immedi-
ate; fixed-and rotary-wing 
including aircraft conducting air 
observation mission). Information 
pertaining to friendly and enemy 
air defense. 

Status of aircraft allocation to divi-
sion. Status of assigned aircraft 
for air requests for regiments and 
the division (preplanned and 
immediate: fixed and rotary wing 
including aircraft conducting air 
observation missions). Informa-
tion pertaining to friendly and 
enemy air defense. 

Plans of
Units

Scheme of maneuver. Designa-
tion of main and supporting 
attacks. Any special plans that 
require plans of supporting fires; 
e.g., counter-mechanized.

Scheme of maneuver. Designa-
tion of main and supporting 
attacks. Designation, location, and 
likely employment of the reserve. 
Any special plans that require 
plans of supporting fires; e.g., 
counter-mechanized.

Same as regiment.

Ammunition
Status

Accurate and current count of 
81mm ammunition. Shortages of 
any type of ammunition that could 
affect fire support planning. Fore-
cast of when the DS ships will 
leave the fire support area/sta-
tion to resupply ammunition.

Count of artillery ammunition in 
the DS and reinforcing battalion 
(regiment FSCC should receive 
the count as often as the artillery 
unit calculates it - normally twice 
daily). Forecast of when the GS 
ship will leave the FSA/station to 
resupply ammunition. Shortages 
of any type of aviation ordnance 
that could affect fire planning.

Any changes in the available sup-
ply rate for the force of any type of 
ammunition. Any changes in the 
available supply rate for the force 
of any type of aviation ordnance. 
Count of artillery ammunition in 
the GS battalion(s). Forecast of 
when the GS ships will leave the 
fire support area/station to resup-
ply ammunition.

Fire Support
Coordination

FSCMs planned and in effect. 
Updates to targets.

Same as battalion. Same as battalion.

Figure 5-1. Information Needed at FSCCs.
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INFORMATION EXCHANGE

Information is of little use when not efficiently
disseminated to the individual or agency that requires
it. Information is exchanged over various tactical and
fire support nets. Members of the FSCC and COC
should not assume that information received over a
fire support net is only of interest to fire support
personnel or agencies. Effective communication
systems must share information laterally as well as up
and down the chain of command.

Automated information systems enhance our ability to
share information. Parameters may be established
within the system that allows it to automatically
disseminate information, such as messages of interest
(MOI), while search criteria for gathering information
can automatically retrieve information from other
databases. For example, essential elements of a
SHELREP transmitted by a company over an artillery
COF net informs the battalion FSCC of the tactical
situation and promptly notifies the artillery FDC so
counterfire actions can be initiated (cueing of
weapons-locating radars). See FMFM 6-18-1.
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SECTION III.    TACTICAL FIRE DIRECTION PROCEDURES

Tactical fire direction is the “if” and “how” to attack a
target. Mission processing procedures described in this
section can be used for scheduled and immediate
requests for fire. Additional considerations for
offensive and defensive operations are also listed.

PROCESSING FIRE SUPPORT

The following procedures are recommended for
coordinating planned and immediate fire support at all
echelons. The actual order of procedures is based on
message routing and approval procedures.

Plot the Target

Plot on the map all  f ire missions originating,
impacting in, or crossing through the unit’s area of
operations. Verify if target attack affects friendly
units, violates or requires additional FSCMs. The fire
mission reference card (fig.5-2) is a useful tool for
recording fire missions and keeping all FSCC, S-3,
and S-2 representatives informed of on-going fire
missions. Appropriate data is recorded on a pre-
formatted (by unit SOP), laminated card or printed
from an automated system and then routed to the
appropriate personnel where the pertinent information
is recorded. 

Consult the Attack Guidance Matrix

Based on the nature of the target ,  extract  the
appropriate attack guidance to determine required
effects and recommended munitions for attack.
Additional considerations should include, at a
minimum, ROE, priority of the mission, assets
currently available, weaponeering for the chosen asset,
r e s p o n s i v e n e s s  o f  t h e  a s s e t ,  c o o r d i n a t i o n
requirements, and commander’s guidance.

Conduct Necessary Coordination

Coord ina te  in te rna l ly  wi th  suppor t ing  a rms
representatives to time the delivery of fires, coordinate
gun target lines/airspace, etc. When appropriate,
contact lower, adjacent,  and higher FSCCs to
coordinate fires in or across their area of operation and
to request reinforcing fires or special munitions
approval.

Clear Fires

The FSC and supporting arms personnel ensure that
fires will not adversely affect friendly forces.
Depending on approval method, positive or passive
control, a verbal or automated response will be sent to
the acquisition asset and firing unit whether the
mission is clear. When using passive approval
procedures and decentralized message routing,
m i s s i o n s  o n  v o i c e  n e t s  s h o u l d  a t  l e a s t  b e
acknowledged.

Complete the Mission

Continue to monitor the mission (progress of the
aircraft in ACAs, subsequent corrections or shifts,
e t c . )  t h r o u g h  c o m p l e t i o n .  R e c o r d  B D A  o r
surveillance, update sit maps, cancel temporary
FSCMs, priority targets, etc., and disseminate
information, as appropriate.

PLANNED FIRE CONSIDERATIONS

Scheduling the attack of a target is often the most
effective way to provide fire support. However, when
the time of attack approaches, the FSC must verify
whether or not the current situation warrants a change
in the scheduled air strike or fire mission. This also
applies to timing of individual targets in a schedule of
fire. The FSC should specifically—

l Verify target and refinements with requesting unit
and controlling agency; i.e.,  can designated
controller still observe target, is it accurately
located and still viable?

l Verify ability of supporting arm to deliver fires.
l Consider the nature of the target. Priorities and

attack guidance may have changed since the air
strike or fire mission was scheduled.

l Cancel mission if no longer required or if
previously granted clearance has been canceled.

l Ensure that the delivery of fires does not pose
unnecessary danger to friendly units and that the
fires will not cause unnecessary interference with
active missions; e.g., aircraft crossing artillery
GTLs.

l Determine if any additional FSCMs are needed.



Fire Support Coordination in the Ground Combat Element _______________________________________________ 5-9

OFFENSIVE OPERATIONS

To effectively coordinate fire support for an attack, the
fire support plan and SOPs must be established and
understood by all personnel concerned with fire
support. The plan must be flexible; it is usually easier
to modify a plan or deviate from it than to develop a
new one.

All fire support personnel must keep abreast of the
developing friendly and enemy situations including
dispositions, capabilities and weaknesses, and their
tactics. Supporting arms commanders and their

representatives must know, understand, and anticipate
the supported commander’s actions and requirements.
Once the attack starts, the FSCC should—

l Track targets fired on, the damage assessments
received, and the targets not fired on in scheduled
fires. Also, know the supporting arms assets that
will be switched from scheduled fires if a higher
priority target is reported unexpectedly.

l Track the execution of fires during different phases
of the attack. These will usually be fired when the
assault elements reach a certain point or request the
fires.

l Make use of priority targets. Shift priority targets
with the maneuver unit’s movement and with

Figure 5-2. Example of a Fire Mission Reference Card.
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changes in priorities of fire. Cancel priority targets
when not used or bypassed. 

l Clear artillery displacements to the crossing of
phase lines or objectives by the supported maneuver
unit. Report this movement to the artillery unit
immediately.

l Shift fires when lead elements cross appropriate
control measures; e.g., phase line or coordinated
fire line (CFL). Ensure that communications are
maintained with whoever directs those fires.

l Track the location of the lead elements. This
facilitates rapid clearance of fire missions.

DEFENSIVE OPERATIONS

Prompt action by FSCCs can be critical to defeating an
enemy attack. Although the enemy seeks surprise in
the attack, there are usually some warnings. When
these indicators appear, the S-2 should rapidly notify
the FSCC watch officer who should—

l Recall the principals; e.g., FSC, artillery LNO,
AirO.

l Alert the supporting artillery, NSFS ships, mortars,
DASC, and next higher FSCC.

l Alert forward elements responsible for observing
target triggers.

l Correlate the S-2’s track of the enemy’s advance
with critical targets/killing zones in the fire support
plan. Modify planned fires as required to ensure
fires are on the probable locations of the enemy’s
front line positions (the area he will be in when he
starts exchanging fire with our front line units), his
command post, his reserves, the logistical supply
area for his attack units, and routes he will move his
reserves over.

l Pass target data to supporting arms.
l Ensure barrier plan is coordinated with indirect and

direct fires.

During the attack, the FSC should keep the big picture
in focus and use his supporting arms representatives to
attend to details associated with employing those
assets. There are often more targets than can be
handled immediately. One of the keys to success is to
use the supporting arms where they most influence the
action; e.g., engagement areas that contain restrictive
terrain.

TIMING THE DELIVERY OF FIRES

Methods for timing the delivery of fires must be well-
understood by all units involved in fire support.

Synchronized Clock

Synchronization places all units on a common time.
The synchronized clock uses a specific hour and
minute based on local or universal time (as dictated by
operation order or unit SOP). This method makes
coordination easier and is simple to establish. But, it
requires all units to be placed on this established time
and periodic time checks. The synchronized clock is
e s t ab l i shed  by  the  sen io r  headqua r t e r s  and
disseminated to all maneuver and supporting arms
units.

A local time zone may be used to establish the
synchronized clock. The use of local time requires
periodic, coordinated transmissions of time checks by
the senior headquarters.

Universal time is based on the Zulu Time Zone.
Universal time facilitates establishment because
s u p p o r t e d  u n i t s / f i r e  s u p p o r t  a g e n c i e s  c a n
independently access an automated, continuous
broadcast of time, by use of HF radio on frequencies
10.000, 15.000, or 25.000 or by telephoning DSN 762-
1401. Universal time is particularly advantageous
when operations involve joint forces and/or aircraft
are operating from remote airfields.

Elapsed Time

Delivery of fires may be timed by specifying a number
of minutes (and seconds, as required) to elapse from a
stated countdown reference. Elapsed time is best used
in immediate or time critical situations, when a
synchronized clock has not been established or its
accuracy is doubtful. It is often difficult to coordinate
elapsed time when several units/fire support agencies
are involved; e.g., a coordinated attack of a target by
air, artillery, and NSFS.

Elapsed time may be expressed using the signal
MARK. A MARK is transmitted as follows: “TOT 5
minutes from my MARK . . . Standby, MARK.” The
fires are timed to impact exactly when the specified
time has elapsed from the transmission of the
“MARK.” The term,  “MARK,” is  used when
transmitting to artillery, NSFS, and mortar units.
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Elapsed time may also be expressed using the signal
HACK. HACK is used to transmit the time-to-target
(TTT) for immediate or on call CAS. The term
“HACK” is used when transmitting to an aircraft/air
control agency. A HACK is transmitted by specifying
the number of minutes and seconds to elapse before
ordnance is to impact on the target. For example “8
(minutes understood) plus 00 (seconds understood) . . .

HACK.” The countdown commences precisely at the
transmission of “HACK.” 

Event-Oriented

Timing of fires may be in relation to a specific event;
e.g., H-hour or H-5, crossing of phase lines, etc.
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SECTION IV. CLEARANCE OF IMMEDIATE FIRE SUPPORT REQUESTS

Although fire support planning tries to identify and
coordinate all required targets and fire support tasks,
there will always be previously unlocated enemy
formations or lucrative targets identified during the
execution of a plan. Rapid clearance of these targets is
crucial in a battalion FSCC to provide responsive fires.
The FSCC must understand current friendly locations
and their tactical situation, fire support capabilities,
and maintain communications connectivity. The
FSCC’s goal should be to verify, and if necessary,
approve the request in less time than it takes for the
supporting arms unit to be ready to fire, thereby
causing no delay, if processed concurrently. The
FSCC must quickly assess the following factors to
determine the “best capable” asset to furnish the
required support. 

OBSERVER’S REQUEST

The observer is generally in the best position to
observe the target and determine the required asset and
munitions. If possible, the requested asset should be
used to attack the target. However because the
observer is only concerned with a small portion of the
battlespace, he may not understand the overall
situation with fire support assets; e.g., an artillery FO
sends a call for fire to the battalion FSCC requesting
artillery. The artillery battalion, supporting the
regiment, is massing for a higher priority mission and
is unavailable. The FSC knows that he has a NGF ship

in DS of the battalion. The FSC directs the NGLO to
transfer the mission to the NGF ship and coordinate
observation of fires with the FO through the artillery
LNO.

COORDINATION

During top-down planning, fires are planned and
integrated to optimize their effects. Due to the time-
sensitivity of an immediate request, the FSCC must
quickly conduct the coordination with higher and
adjacent units, normally done during the fire support
planning process, to coordinate the fires. 

FSCMs Method

FSCMs facilitate timely and safe use of fire support.
W h e n  p r o p e r l y  u s e d ,  F S C M s  e n h a n c e  t h e
accomplishment of the mission. For example, a
properly placed coordinated fire line makes reactive
counterfire more responsive since there are less
coordination requirements. Effective counterfire
allows the supported unit to maneuver freely and use
its  support ing indirect  f ires proactively.  The
application of FSCMs varies with the operation and
target density. FSCMs can assist in reducing the level
of coordination/clearance for various mission
scenar ios .  F igure  5-3  i l lus t ra tes  a  se r ies  o f
coordination situations.

Figure 5-3. Clearance Requirements.
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For 2d Bn, 1st Mar to fire on AC 3001, only internal
clearance is needed (internal communications nets).

For 3d Bn, 1st Mar to fire on AC 3001, clearance from
2d Bn, 1st Mar is needed since the target plots in 2/1’s
zone of action and is below the CFL established by 1st
Mar (1st Mar FS coordination net).

For 2d Bn, 1st Mar to fire surface to surface fires on
AC 0021, no clearance is needed after 2300Z on the
11th as long as the fires do not violate any restrictive
FSCMs that may have been placed into effect at that
time. 

For 2d Bn, 1st Mar to conduct an airstrike on AC
0720, clearance must be obtained from 1st Mar. 2d Bn
should inform and if necessary coordinate with 3d Bn
on the 1st Mar FSC net. If necessary, 1st Marines
should also coordinate with 7th and 5th Marines on
Division FS Coordination Net concerning the routing
of the aircraft into and out of 1st Marines zone.

All adjacent units desiring to fire on AD 2100 must get
c learance  f rom 5th  Mar  v ia  the  Divis ion  FS
Coordination Net. No CFL is established and the
target is in 5th Marines’ zone.

For 2d Bn, 1st Mar to fire on AC 0021, clearance is
not required since the target is beyond the CFL
however 3/1 should be informed via the Regimental
FS Coordination net as to the nature of the target and
its effects. 

All 1st MarDiv units desiring to fire on AN 0010 must
coordinate with 3d MarDiv before firing. The target is
in 3d MarDiv’s zone of action. If 2/5 wants to fire on
AN 0010, they may be able to coordinate directly with
the adjacent battalion in 3d Mar Div.

AA 0900 is inside I MEF’s forward boundary and
beyond the FSCL. Fires beyond the FSCL do not
require clearance but do require units or assets in the
MEF’S zone of action (reconnaissance teams or
aviation assets) to coordinate the fires against the
target. To affect this, units desiring to attack targets
beyond the FSCL must coordinate them with higher,
adjacent, and supporting units.

For 2nd Bn, 1st Mar to fire on KA 1000, 2/1 must
coordinate through 1st Mar. 1st Mar would coordinate
through 1st MARDIV with I MEF, who would contact
the XVIII ABN Corps for approval. 2/1 may be able to

coordinate directly with the adjacent battalion within
XVIII ABN Corps. 

For the naval component commander (NCC) to fire on
AN 1001, the NCC must coordinate with I MEF for
approval. The target is in the MEF’s zone short of the
MEF forward boundary, but beyond the FSCL. If
resolution cannot be achieved, then the JFC would
effect coordination.        

Attached Army MLRS units are capable of delivering
two types of fires: rocket and ATACMS. Rocket fires
are cleared the same as cannon artillery fires.
However, ATACMS fires include the activation/
deactivation of platoon airspace hazards (PAH) and
target airspace hazards (TAH) since they normally
engage targets well beyond the FSCL. 

Gun-Target Line Method

GTLs are used in conjunction with coordinating air
and indirect fires. It is an imaginary straight line from
the guns to and through the target. Often selecting the
unit to fire based on the GTL line can make the
difference in the effects of fires on a target and when
fires are lifted due to the proximity of friendly troops.
The regular exchange of information between an
FSCC and the FDC; e.g., locations of artillery
positions or locations of maneuver units to FDC
enhances selecting units to fire based on GTL
geometry. The importance of GTLs in fire support
coordination is illustrated in examples 1 and 2.

In example 1, the artillery is to support an infantry
company’s attack on an enemy position. Dispersion of
points of impact of mortar and artillery shells is
greater along the GTL than on either side of the line.
Selecting Battery A rather than Battery B to fire on the
objective allows the infantry to advance closer before
lifting fires due to the GTL. The artillery battalion
FDC normally selects the battery to fire. Therefore,
the FSC may be required to request a specific unit to
fire, if possible.

In example 2, NGF and artillery can range the target.
The target is a suitable type for both artillery and NGF.
However, the target is parallel to the GTL of the ship
positioned at FSS 2. Dispersion of point of impact of
NGF is greater along the GTL than on either side of
the line and is more pronounced than the dispersion of
artillery and mortars. Therefore, the FSCC selects
NGF to conduct the engagement.
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EXAMPLE 2
Selection of a Supporting Arm Based on

Gun-Target Line

EXAMPLE 1
Selection of a Particular Gun-Target Line
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WEAPONEERING

Weaponeering is selecting the appropriate weapon and
munitions based on the desired effects and the lethality
or nonlethality of a specific munition.

For example, the battalion FSCC has POF of an
artillery battalion, which is not currently being used,
and a section of AV-8Bs are holding at a contact point.
A commander wishes to neutralize an enemy mech
company to delay the enemy’s ability to support its
breaching operations. The FSC may choose artillery
fires to meet the task because of its ability to maintain
fires for a period of time and the lethality of DPICM
against mech armor. Should the commander wish to
destroy the enemy’s breaching vehicles, the FSCC
may choose the section of AV-8Bs since they are more
precision-capable to strike individual vehicles than
artillery. Or, the FSC may choose to use artillery and
EW aviation for a combined arms effect. 

WEAPONS RESPONSIVENESS AND 
RANGE

The FSCC must consider the amount of time that a
weapon system requires to respond and its ability to
operate under the current weather or illumination
conditions. The requested system must have the range
to engage the target.

ACCURACY

Target location error (TLE) is the major contributor to
ineffective fires. The FSCC must consider the
observers ability to accurately determine the target’s
location. Does the observer have a GPS receiver or a
laser range finder? While not using these tools should
not preclude the FSCC from clearing fires, all
participants must understand the ramification of TLE
a g a i n s t  m u n i t i o n s  e f f e c t i v e n e s s .  A n o t h e r
consideration is the weapon’s ability to locate the
target and achieve the desired effects. Laser spot
trackers, FLIRs, NTS, TLDHS, and the MULE
increase the chances to effect the target.

THE THREAT

The FSCC must visualize the current enemy situation
and capabilities. The enemy’s ability must be assessed
against the use of a particular fire support asset.   The
existence of a threat may be prohibitive to a fire
support asset and cause the FSCC to either react to the
threat or find another asset that is not affected in order
to complete the mission. For example, a company
requests 15 minutes of suppression on an objective.
The enemy is known to have counterbattery radar and
an active counterfire ability. The FSCC has to decide
if this threat precludes the firing of the mission with
indirect fire or determine the means to mitigate the
enemy’s ability to acquire by requesting jamming or
aviation to locate and destroy the counterbattery radar.
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SECTION V.   INTEGRATING AND COORDINATING AIR SUPPORT

One of the most challenging tasks performed by an
FSCC is integrating and coordinating air support with
surface fires. The overarching goal is integrating fire
support assets and maneuver to achieve the desired
effects from the air attack without suspending the use
of the other supporting arms or unnecessarily delaying
the scheme of maneuver. An additional goal is to offer
a reasonable measure of protection to the aircraft from
the unintended effects of our own surface fires and
enemy fires.

INFORM SUPPORTING ARMS UNITS

When an air attack is requested, the FSC of the
originating unit (battalion, regiment, or division)
informs other concerned FSCCs and supporting arms
units on the details of the mission as quickly as
possible. The FSC will pass the aircrafts’ time of
arrival on station and tentative CAS TOT or CAS
TTT. All timing for SEAD fires is based on a specific
aircraft event time, for example, CAS TOT/TTT,
assault support L-hour, and so on. In immediate SEAD
fire missions, the aircraft event time becomes the zero
hour or H-hour for scheduling. The preferred method
for coordinating timing is the use of a previously
established synchronized clock. If a synchronized
clock has not been established or is not universally
available, an elapsed time may be used to coordinate
timing. The FSC must also coordinate the route of the
aircraft into and out of the units zone and ensure that
the aircraft route does not adversely impact adjacent
units.

DETERMINE SURFACE FIRES TO 
SUPPORT AIR ATTACK

The two primary forms of support are target marking
and SEAD. They are often used together.

Target Marking

Whenever possible, a mark, with a back-up planned,
should be provided to CAS aircraft. Targets can be
marked by various means, including laser, artillery,
mortars, NSFS, direct fire, another aircraft, or IR
pointer. If none of these methods are available then the

target should be identified by narrative description
given by the terminal controller. 

The mark is best coordinated directly by the FO and
FAC working together ,  with the FO relaying
instructions directly to the firing unit. Usually it is
desirable to have the marking round burst 20-30
seconds before the aircraft’s bombs impact on the
target. WP usually provides an adequate mark
although in high winds i t  quickly dissipates.
Illumination is also usable as a mark. Illumination can
be set to function and burn on the ground, or it can be
set to function slightly above ground level for certain
conditions; e.g., marking in snow. The M825 fired as a
graze burst provides a large, long duration mark but is
usually a limited commodity and should only be used
as a last resort. The 81mm red phosphorous can also
be used as a mark round. 

SEAD

The need for SEAD is assessed after evaluating the
options for routing the aircraft away from known
antiair threats. SEAD is that activity that neutralizes,
destroys, or temporarily degrades enemy air defenses
in a specific area by physical attack and/or EW. It may
be accomplished through destructive means (indirect
fire, direct fire, air attack or raids), disruptive means
(EW, deception or flight tactics), or a combination of
both.

The primary objective of SEAD is to destroy or
degrade enemy surface to air defense capabilities,
thereby increasing freedom of action and survivability
of aircraft. Specific SEAD objectives will vary with
the MAGTF’s mission. SEAD involves planning and
coordination from the company level up through the
senior FSCC.

Localized and immediate SEAD are two types of
planned SEAD while opportune SEAD is against
targets of opportunity. Localized SEAD is usually
done at the highest levels to ensure an area is clear of
enemy air defense assets. Immediate SEAD is also
planned and is  s imilar  to an on-call  mission.
Opportune SEAD is generally used with immediate
CAS requests. It requires terminal controllers to
perform the immediate coordination of aircraft and
indirect fires. This is usually when the SEAD CFF is
used.
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SEAD is most frequently delivered in support of a
specific air attack. This involves attacking air defense
weapons that can threaten friendly aircraft in the
immediate vicinity of the target and on the aircrafts’
ingress and egress routes. SEAD is normally planned
in a schedule of fires or as a specific program.
However, during an immediate CAS mission fire
support personnel at the battalions and companies may
have to perform opportune SEAD missions against air
defense assets that had not been previously identified.
See MCWP 3-16.6, Supporting Arms Observer,
Spotter, and Controller Handbook, chapter 8.

Conducting SEAD with other supporting arms; e.g.,
mortars or artillery normally requires firing at the
sustained rate  of  f i re  for  a  short  period.  The
effectiveness of SEAD is dependent on accurate target
location. The FSC, working with the FAC and FO,
usually coordinates SEAD with target marking. For
detailed information on SEAD, see MCWP 3-22.2,
Suppression of Enemy Air Defenses. 

Figure 5-4 is an example of the steps and radio
transmissions during a CAS mission with SEAD.
Many of the steps are completed simultaneously as
necessary information becomes available. This
example illustrates coordination requirements.
Specific aircraft tactics may differ. FSC is assisting in
immediate airspace coordination based on his
situational awareness.

Step 1: CAS requested. Information FSCCs need to
establish airspace coordination is included in the
request; e.g., target location, IP, egress instructions,
desired time of air strike, and special instructions such
as offset.

Standard request is in Joint Tactical Air Strike Request
format.

Step 2: FO requests SEAD fires on known AAA
weapon in zone and a marking of target with artillery.
FSCC monitors.

“Artillery Bn, this is FO, SEAD, over. Grid to
suppress--561240, grid to mark--548250, over. SA-9
in open, DPICM, continuous, standby for CAS TOT,
over.”

Step 3: 2d Bn, 1st Mar FSCC plots CAS mission on
map using appropriate flight profile. FSC determines

additional threat at 526248. The FSC instructs the
NGLO to initiate a SEAD mission on grid 526248.
The spotter monitors and informs FO.

“Ship, this is NGLO, SEAD fire mission, target
number AA2335, over. Grid to suppress--526248,
altitude 120, direction 5110, ZSU 23-4, HE/CVT, 1
gun, 30 Salvos, continuous, standby for CAS TOT,
over.”

S t ep  4 :  The  FSC de t e rmines  wha t  a i r space
coordination is needed. He selects lateral separation
for the artillery fires on grid 561240. He selects
altitude separation for the NGF on grid 526248
(NGLO determines maximum trajectory from FSA/
FSS at the point where aircraft will cross to be 2,500
feet MSL). The FAC and FO are notified of the
actions. 

“FO, this is Arty LNO. CAS will stay north of artillery
fires.” (Arty FDC monitors).

‘FAC, this is AirO. Keep CAS north of artillery fires
at grid 561240, stay above 2,500 feet MSL on egress
to clear NGF on grid 526248.”

Step 5: The FSC requests clearance from adjacent Bn
FSCC for attack of target outside Bn’s zone and for
use if airspace (Regt FSCC monitors and takes action
as required). 

“3d Bn FSCC, this is 2d Bn FSCC. Request clearance
on NGF SEAD on grid 526248 at approximately 1019
through 1021.  Egress  south your  a i rspace a t
approximately 1020.”

Step 6: FAC briefs pilot. (Normal brief.)

Step 7: 3d Bn FSCC grants clearance. If the situation
changes, appropriate notification will be made. 

“2d Bn FSCC, this is 3d Bn FSCC, NGF on grid
526248 cleared.”

Step 8: FAC sets CAS TOT (AirO monitors, informs
FSC). Final coordination commences.

“Arty Bn, this is FO, CAS TOT 1020, over.” Note:
artillery marking round will impact at 1019:30 SEAD
fires will impact from 1019 through 1021. “Ship, this
is NGLO, CAS TOT 1020, over.”
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DETERMINE REQUIRED AIRSPACE 
COORDINATION

A function of fire support coordination is to coordinate
airspace usage when required. Indirect fire weapons
and aircraft both require the use of airspace to perform
their missions. The ingress normally expressed as a
final attack heading or final attack cone, egress routing
of CAS aircraft, and gun-target lines are the largest
factors in identifying coordination requirements.
There are several techniques which may be employed.
The method selected is dependent on the time
available, tactical situation, unit SOP, and state of
training.

Airspace Coordination Areas

A formal ACA requires detailed planning. It is not
always needed but should always be considered.
Upper and lower limits should be designed to allow
freedom of action for air and surface fire support for
the greatest number of foreseeable targets. The
artillery liaison officer and the FDC can determine the
trajectory for a specific battery firing at a specific
target to determine if it is safe to fire while an ACA is
in effect. The FSC should consult the artillery liaison
officer when deciding the altitude of an ACA. The
objective is to determine if that altitude will allow the

majority of targets to be attacked without interference
problems.

Helicopter Operations

Helicopters require additional coordination measures
including helicopters employed to provide CAS,
combat assault transport, aerial observation, and
medical evacuation (MEDEVAC). Helicopter flights,
fixed-wing aircraft flights, and indirect fires must be
coordinated.

Helicopter routes are used as approach and retirement
lanes for safe transit across the battlespace. They may
also be designated as ACAs when they are actually in
use by in-flight helicopters.

A holding area  (HA) may be es tabl ished for
helicopters awaiting targets or missions. HAs serve as
informal ACAs while they are in use. They provide the
helicopter an area and altitude in which to operate.
HAs may be  es tab l i shed  dur ing  p lanning  or
operations, are referred to by name or number and
effective time, and are activated when in use. For
example—

Activation of Planned HA - HA Cobra, surface to
1,200 ft MSL or AGL, effective (time) to (time).

Figure 5-4. Sample CAS Mission With Opportune SEAD and Marking Support.
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Establish HA - HA Rattler, grid squares 0577 and
0677, surface to 500 ft MSL or AGL, effective (time)
to (time).

The battle position (BP) is a maneuvering area that
contains firing points for attack helicopters. Like HAs,
BPs serve as informal ACAs while they are in use. The
planning and methods of establishment are also
similar to those used for HAs. For more information
on HA/BPs, see MCWP 3-23.1, Close Air Support.

Separation Plans

Separation plans are another means of coordinating
airspace. There are four separation techniques to
achieve airspace coordination for CAS or other
aircraft in the area of operations.

Lateral Separation (Adjacent Targets)
Lateral separation plans are for coordinating attacks
against two targets that are close together. The

coordinator must know the GTL so the FAC/AO can
restrict any aircraft crossing this line. Establishing a
temporary, informal ACA is one way to do this. The
aircraft (and/or airborne controller) are kept away
from indirect supporting fires by lateral separation.
For example, “Aircraft stay north of artillery fires at
grid 561240.” Or, “Aircraft stay north of the 24
gridline from easting 50 to 60.” The ACA should be
large enough so that aircraft can operate over the
target, yet small enough so that supporting fires are not
too restricted. The ACA can be defined by grid
coordinates, grid lines, geographical features, or time.
Figure 5-5 illustrates lateral separation.

Altitude Separation (Same Target)
Altitude separation plans can be used when CAS and
indirect supporting fires are employed on the same
target. The altitude restriction ensures clearance from
both direct and indirect fire weapon’s fragmentation
pattern. For aircraft attacking the same target that is
being suppressed, the altitude separation can be

Figure 5-5. Artillery-Aircraft Lateral Separation.
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computed using the appropriate altitude in figure 5-6.
See also figure 5-7.

Figure 5-6. Recommended Altitude Separation for 
Weapon System Effects.

Altitude and Lateral Separation
(Different Targets)
When CAS engages a target that requires crossing a
GTL, altitude restrictions can be computed based on
where the indirect fires trajectory intersects the final
attack cone. It can also be used for support aircraft
crossing GTLs (see fig. 5-8). Required information for
computations includes—

l Aircraft final attack cone.
l Firing unit location, munition type and charge to be

fired.
l Firing unit range to target and vertical interval 

(target altitude - battery altitude = VI).

Computations for altitude and lateral separation lend
to coordinating preplanned CAS. With adequate
training they can be used with immediate CAS (see
fig. 5-9). Computations require trajectory charts from

the appropriate tabular firing tables (HE and DPICM)
and a final attack cone template. When altitudes are
passed, specify as AGL or MSL. 

Time Separation (Same or Different
Target)
Time separation may be required when aircraft cannot
be routed away from indirect-fire trajectories. This
technique requires the timing of fires to be coordinated
with the routing of aircraft so that even though aircraft
and indirect fires may occupy the same space, they do
not do so at the same time. For low-level CAS attacks,
time separation can be used when aircraft are attacking
targets just short of indirect fires along the GTL. See
figure 5-10.

NIGHT CLOSE AIR SUPPORT

Attacking moving targets or providing CAS at night is
limited to low threat situations. In a night high threat
scenario, current capability is very limited. The most
important advantage of night CAS is the limitation it
imposes on all enemy optically-sighted antiaircraft
artillery (AAA) and infrared (IR) surface-to-air
missiles (SAMs). This is particularly true if operators
do not have night vision devices. Airborne and ground
illumination may degrade enemy night vision
capabilities. Darkness imposes limitations on using
CAS. During night and twilight, pilots have more
difficulty visually locating targets and accurately
distinguishing enemy and friendly forces.

Night CAS missions require extensive planning.
TACPs must emphasize target and friendly force
iden t i f i ca t ion  and  the  ava i lab i l i ty  o f  t a rge t
designation/illumination assets.

Supporting
Arm

Method of
Fire

Altitude
Restriction

(in feet AGL)

Artillery Low Angle 
High Angle

2,000 
7,000 

Naval Gunfire All Charges 2,000 

Mortars MAX ORD

Tank Main Gun 2,000 

LAV 25mm Gun 3,000 

M2 .50 caliber 3,000 
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Determining the Ordinate at a Point Along the Trajectory

Determine the GTL and the firing unit range to target.

Determine the munition type and charge being fired.

Determine vertical interval (VI=Tgt Altitude - Firing Unit Altitude in meters)

Determine where the final attack heading or cone crosses the GTL and the gun target range at those points.

Refer to the appropriate trajectory chart by munition/charge and determine the arc corresponding to range to target.

Determine the altitude (in meters) corresponding to the ranges where the final attack cone crosses the gun target line by 
tracing the arc to those ranges.

Highest altitude + VI = ALT 1. Multiply by 3.3 to convert to feet (Note: If the final attack cone straddles the summit of the tra-
jectory, use Max Ord for ALT 1).

Lowest altitude + VI = ALT 2. Multiply by 3.3 to convert to feet.

Incorporate a 1000 foot buffer for nonstandard conditions.

ALT 1 + 1000 = STAY ABOVE (expressed to the next highest 100 feet AGL).
ALT 2 - 1000 = STAY BELOW (expressed to the next lowest 100 feet AGL).

Figure 5-7. Artillery-Aircraft Altitude and Lateral Separation. 
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Figure 5-8. Altitude Restriction Computations. 

Figure 5-9. Artillery-Aircraft Altitude Separation.
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Figure 5-10. Artillery-Aircraft Timed Separation.
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Target Identifiers

Although executing CAS missions at night has many
advantages, darkness and unfavorable weather
exasperates the problem for aviators to identify
targets. To increase aviation assets effectiveness and
strive for first pass hits, fire support planners must
consider multiple and redundant means to aid aviators
in identifying targets.

Airborne Illumination
Most USMC aircraft capable of providing CAS can
employ flares that provide illumination for up to 3
minutes. See MCWP 3-23, Offensive Air Support.

Surface Delivered Illumination
Illumination can be delivered by artillery, mortars, and
NSFS to illuminate the target area. If more than one
illumination round is employed, pilots must be
briefed. Illumination on the deck has a tendency to
degrade NVG performance and disorient pilots. 81mm
mortar red phosphorous may also be considered for
night CAS MARKS. 

Enemy Ground Fire
Enemy ground fire, AAA, tracer rounds, and SAM
firings can disclose target locations.

Laser Designators and IR Pointers
These tools can enhance night target acquisition. CAS
aircraft with laser spot trackers can acquire targets
marked by a designator without using conventional

illumination. FACs and terminal controllers armed
with IR pointers can identify targets to pilots using
NVGs quicker than by “talking-on.” Coordination is
paramount between the ground unit, FAC, and CAS
aircraft. Controllers and aviators must be wary of the
number of pointers used by adjacent friendly units and
the enemy. If there are a number of IR beams in the
area, it will be difficult for CAS aircraft to identify the
correct target area. All USMC aircraft can acquire
laser or IR illuminated targets.

Friendly Positions

Marking friendly positions improves CAS safety and
can provide target area references. Whenever possible,
friendly positions should be marked if safe separation
is a factor.

Flares in the air, such as pyrotechnics and 40mm
illumination grenades, are effective marks but are
usually visible to the enemy. Wind and cloud cover are
important factors in using flares successfully at night.

Strobe lights, if available, can be used for night
marking. Infrared filters can be installed when using
NVGs and forward looking infrared (FLIR)-equipped
aircraft.

Any light source that can be readily covered and
uncovered can be used for coded signaling. Vehicle
headlights are useful nighttime marks, but for security,
cover headlights and use tail or brake lights.
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SECTION VI. DASC-FSCC COORDINATION

Upon phasing control ashore, the DASC directs OAS
and assault support functions under the operational
control of the TACC. The DASC is the principal air
control agency responsible for directing aviation
operations that support ground forces. The DASC
processes requests for OAS, assault support, and
reconnaissance. It provides procedural control for
ai rcraf t  t ransi t ing i ts  area  of  operat ions  and
coordinates with the ground force on routes, FARPs,
frequencies, and airspace control measures.

The DASC or a DASC liaison team collocates with the
GCE FSCC for the most effective integration of direct
a i r  suppor t  miss ions .  This  ensures  the  most
economical use of resources for a timely, flexible
response to requests from the MAGTF. When
collocation is not possible; e.g., with a GCE FSCC in a
fast moving mobile operation or during displacements,
reliable communications must be established between
the two agencies. See MCWP 3-25.5, Direct Air
Support Center Handbook.

DASC RESPONSIBILITIES

The DASC is  respons ib le  to  p rov ide  t imely
information to the FSCC on—

l Aircraft routing plans.
l BDAs reported by air crews.
l The status of outstanding requests.
l Pertinent intelligence data.
l Recommended FSCMs as they relate to air support.
l Changes to the ATO.
l UAV operations to preclude interference with

surface fires.

l Air defense weapons control status and warning
conditions.

l Availability of aircraft to satisfy joint tactical air
strike requests (JTARs)/assault support requests
(ASRs).

l Validation on requirements if requests were not
received over TAR/HR.

l Diverts of aircraft from preplanned missions when
required.

l Recommendations on air allocation.
l Recommend alert status of aircraft (alert 15, 30, 60,

etc.).
l FARP status.

FSCC RESPONSIBILITIES

The FSCC continuously provides the DASC with
pertinent information. The point to remember is that
the DASC pictures the battlefield based on the
information it is provided by the FSCC, other MACCS
agencies, and reports received from pilots. Information
passed by the FSCC to the DASC includes—

l Boundaries, FSCMs, and maneuver checkpoints.
l Positions of indirect fire weapons.
l Pertinent intelligence data, especially antiair

threats.
l Friendly unit locations.
l Scheme of maneuver, objectives, and commander’s

intent.
l Air targets that require terminal control that exceeds

the GCE’s organic TACP capability; e.g., FAC(A).
l Status of terminal controllers with the GCE.
l Schedules of fire (and changes).
l LAAD locations (if LAAD is in DS of the GCE).
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SECTION VII. COUNTERFIRE COLLECTING AND REPORTING

Counterfire is fire intended to destroy or neutralize the
enemy indirect fire capability. It provides freedom of
maneuver and unrestricted use of friendly indirect fire
support. Units must be prepared to determine and
report counterfire information.

Counterfire information produces intelligence on the
location, number, disposition, zones of fire, caliber,
and type of enemy artillery, mortar, and rocket
weapons. It has great value in estimating enemy
tactical capabilities. Counterfire information may also
disclose new types of enemy ammunition and
weapons,  a  knowledge that  may permit  early
development of effective countermeasures.

COLLECTION MEANS

Some means used to collect to determine information
are crater and shell fragment analysis, SHELREPs,
and detection by target acquisition devices; e.g.,
radars, air and ground observation, electronic
signatures,  and target prediction. Counterfire
information is forwarded by observers to the FSCC in
the most direct manner for processing. The SHELREP
usually provides the medium for this reporting. The
SHELREP allows for cueing of artillery radars in the
appropriate search sector to locate the weapon. The
FSCC will use this information to locate the enemy

firing agency. Based on commander’s guidance,
several sources of information, intelligence or reports
may be required to confirm target location. Once the
target meets the criteria, the FSCC will task an agency
to perform counterfire. Chapter 3, section IV discusses
the planning sequence for counterfire.

REACTIVE COUNTERFIRE

Proactive counterfire based on IPB is the preferred
counterfire method. However, not all enemy indirect
fire can be destroyed prior to commencing an attack. 

Reactive counterfire normally requires quick response
capabilities for optimum effectiveness. MCRP 3-16B,
Target ing and Procedures  for  Time Cri t ical
Targeting, has an indepth discussion of attacking time-
sensitive targets. Aviation assets provide an excellent
source to provide reactive counterfire, particularly
outside the GCE’s area of influence. An air quick fire
channel, TAD-UHF net can be established between
the counterfire section in the FDC, FSCC, or a
FAC(A). Upon target acquisition, the AirO hands off
the mission to the FAC(A), who executes with
available CAS. Prior coordination with the DASC and
coordination techniques for maneuver and indirect
fires must be incorporated into the fire support plan.
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SECTION VIII. FAMILY OF SCATTERABLE MINES

Artil lery and air  delivered mines provide the
maneuver commander with a rapid, flexible means of
delaying, canalizing, or attriting enemy forces in
offensive and defensive operations. FASCAM can
also augment conventional minefield capability. The
engineer officer and the G-3/S-3 at each level of
command share the primary staff responsibility for the
planning and employment of mines. The engineer
advises the G-3 on the use of all minefield systems,
including FASCAM. The G-3/S-3 recommends
priorities, delegation of employment to subordinates,
restrictions on usage, and positioning of minefields.
The FSC has two responsibilities in incorporating
FASCAM into the unit’s minefield program: advising
the supported unit on the capabilities and limitations
of FASCAM and keeping the supporting arms notified
as far in advance as possible of the supported unit’s
intentions to use FASCAM. The delivery of FASCAM
may require approval from higher headquarters.

AIR DELIVERED MINES

Air delivered FASCAM has the same advantages of
artillery FASCAM but can be employed anywhere
aviation flies. The major difference between the two is
that air delivered FASCAM has three selectable times:
4 hours, 48 hours, or 15 days. Both types of mines are
found in one piece of ordnance: the GATOR, CBU 78.
It consists of 60 submunitions: 45 BLU-91B antitank
and 15 BLU-92B antipersonnel mines. The mines arm
themselves within two minutes of deployment. The
BLU-91B employs the same warhead and functions
the same as RAAMS. The BLU-92B employs an
omni-directional warhead and a fragmentation case to
create its antipersonnel effect. It employs four 40 feet
tripwires for detection. GATOR is best suited to
preplanned missions. They are requested using the
JTAR via normal air request channels. Regardless of
the location of air delivered mines in relation to the
FSCL, the use of air delivered mines is coordinated
because of their obvious effect on future operations.

ARTILLERY DELIVERED MINES

Remote antiarmor mine system (RAAMS) and area
denial artillery munition (ADAM) each come in two
preset self-destruct times: short duration (4 hours) and

long duration (48 hours). Mines begin self-destructing
at 80% of the stated time. Both munitions have an
approximate 4.5% dud rate. When both munitions are
employed together, fire ADAM last. 

RAAMS (M718-L and M741-S)

RAAMS are used to achieve tactical kills on tanks and
other armored vehicles. Each projectile contains nine
mechanically fuzed, antitank mines. Upon arming
(approximately 45 seconds after impact), the mine
uses electromagnetic signature to detonate a shaped
charge at the vehicle when it passes over the top of the
mine. Mines function right side up or down, but only
achieve mobility kills at cants of greater than 30
degrees. Some mines have an anti-disturbance feature.

ADAM (M692-L and M731-S)

ADAM projectiles are used against personnel. Each
projectile contains 36 antipersonnel mines. Upon fuze
function of the projectile, individual mines are
dispersed over the target area. While arming (complete
by 2 minutes after impact), each mine deploys 7 anti-
disturbance, tripwire sensors. When disturbed, the
mine propels its munition 3-8 feet into the air,
detonating into 600 1.5 grain steel fragments. When
employed in combination with other projectiles,
ADAM rounds are always the last rounds fired.

MINEFIELD TARGET CATEGORIES

Two types of minefield target categories may be
employed using FASCAM: planned and targets of
opportunity. The type used depends on the amount of
planning and coordinating time available and the
desired density of the minefield. The primary
reference for minefield employment is MCWP 3-16.4/
FM 6-40, Manual Cannon Gunnery.

Planned minefields are normally initiated and
coordinated at higher echelons. They are planned as
scheduled or on call to support barrier/obstacle plans.
Planned minefields can consist of either short or long
duration mines.

Targets of opportunity are immediate minefields
initiated by calls for fire or unplanned operational
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changes. They consist of short duration mines
delivered in preplanned or standard planning modules.
Normally, a standard target of opportunity minefield is
an adjusted, low angle, short duration, 200 x 400
RAAMS, 400 x 400 ADAM, medium density field.
Depending on variables, this would consist of
approximately 36 to 48 RAAMS and 12 ADAM
projectiles. Authorization to employ FASCAM and
the number of howitzers immediately available to fire
is a large factor in responsiveness.

Firing Unit Considerations

Three factors must be considered when employing
artillery delivered FASCAM: the counterfire threat,
availability of the desired munition, and how long the
artillery unit will be occupied firing.

Minefield Density and Size

Standard minefield modules are 400 by 400 meters for
ADAM and high angle RAAMS. Low angle RAAMS
use a 200 x 200 meter module. The width of the field
is always applied as a multiple of the module planning
size. Lengths determine the number of aim points and
are always the longest axis. 

There are three basic minefield types categorized by
required density: low, medium, and high density.
Density depends on the mission of the minefield. A
low density minefield harasses an enemy but is
quickly breached. A medium density field will provide
an effective obstacle if the minefield is covered with
direct fire and enemy vehicles are buttoned up. High
density fields require considerable clearing and are
useful for forces that are heavily outnumbered and
cannot provide adequate covering fires for the obstacle
or need time to withdraw to subsequent positions.

Ammunition availability, combined with fire unit
positioning and delivery capabilities, provide an
estimate of how many meters of minefield of various
densities are available. The basic allowance for
FASCAM for a unit is low and normally restricted to
short duration mines. To use significant quantities of
FASCAM requires added logistical planning and a

decision to use ammunition transport assets to move
FASCAM at the expense of other, more widely used
munitions Minefields should be emplaced using all
available units rather than firing one unit for a long
duration.

SAFETY ZONE DETERMINATION

The safety zone represents the effective obstacle for
friendly forces as it contains spillover mines from the
targeted area (99% within the safety zone). No
friendly forces should be located within the safety
zones prior to emplacement nor maneuver through
them before destruction. The FSC is responsible for
obtaining safety zones. Safety zones for preplanned
minefields are computed by the FSC for incorporation
by the engineer and distribution by the G-3. Safety
zones for short duration minefields are computed by
t h e  a r t i l l e r y  F D C  a n d  f o r w a r d e d  t o  h i g h e r
headquarters via the FSC after the mission is
completed. The engineer officer coordinates the field
artillery planning sheet with the FSC. Automated fire
support systems such as AFATDS can determine the
safety zones for FASCAM minefields. See figure
5-11.

Fired Minefield Data

See table 5-1. Use the following fired minefield data: 

l Type of projectile fired (ADAM or RAAMS).
l Trajectory (high or low angle).
l Range to minefield center.
l Technique (met + velocity error [VE]/transfer or

observer adjust).
l Aimpoint coordinates (single or left and right).

Enter the table at the nearest range for the projectile
type and trajectory and use the correct employment
technique column to determine the size of the safety
zone. Draw the determined safety zone centered over
each aimpoint to establish the minefield safety zone.
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. 

Minefield Safety Template

l Enter the template with the fired minefield data: 
l Technique (met + VE/transfer or observer adjust).
l Trajectory (high or low angle).
l Type projectile fired (RAMMS or ADAM).
l Range (to minefield center).
l Aimpoint coordinates (center or left and right). 

Center the selected template safety zone square over
the aim points. Draw a square to establish the
minefield safety zone. See figure 5-12.

DA FORM 5032-R, FIELD ARTILERY 
DELIVERED MINEFIELD PLANNING 
SHEET

The delivery unit initiates the scatterable minefield
report. For the artillery, the battalion receiving the call
for fire designates the firing units. After the minefield
is emplaced, the fired data is forwarded to the division,
regiment, or battalion FSCC. The fired data is
recorded on DA Form 5032-R, Field Artillery
Delivered Minefield Planning Sheet, Section D. (See
FM 6-40/MCWP 3-16.4). The FSCC computes the
safety zone according to the fired data and passes it to
the engineer for dissemination to higher, lower, and
adjacent units as appropriate.

Interdiction or Area Denial

Artillery-delivered scatterable mines are not well-
suited for interdiction or area denial. Because artillery-
delivered minefields tend to be small and of low
density (low ammunition availability), they are easily

Table 5-1. Minefield Safety Zone.

Projectile &
Trajectory

Range 
(KM)

MET & 
VE/Transfer
Technique

Observer
Adjust

Technique

RAAMS
Low-Angle

4 500 x 500 500 x 500

7 550 x 550 500 x 500

10 700 x 700 550 x 550

12 850 x 850 550 x 550

14 1000 x 1000 650 x 650

16 1050 x 1050 650 x 650

17.5 1200 x 1200 650 x 650

ADAM
Low-Angle

4 700 x 700 700 x 700

7 750 x 750 700 x 700

10 900 x 900 750 x 750

12 1050 x 1050 750 x 750

14 1200 x 1200 850 x 850

16 1250 x 1250 850 x 850

17.5 1400 x 1400 850 x 850

RAAMS or ADAM
High-Angle

4 750 x 750 700 x 700

7 900 x 900 700 x 700

10 1050 x 1050 750 x 750

12 1200 x 1200 750 x 750

14 1400 x 1400 850 x 850

16 1500 x 1500 850 x 850

17.5 1400 x 1400 850 x 850

Figure 5-11. Safety Zone Example.
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bypassed and/or breached. FA-delivered mines are
poorly suited for interdicting roads because--

l Mines tend to break up or malfunction when they
land on a hard surface road.

l Mines are easy to see against the uniform
background of a road.

l Units on roads are already moving in column and
columns are the best formations for breaching
scatterable minefields. 

If RAAMS and ADAM are used for interdiction or
area denial, employ them—

l Only at choke points to keep the enemy from easily
bypassing the minefield.

l In high-density fields to prevent breaching.
l When and where they are hard to detect; e.g., in

limited visibility (at night or in fog) or where the
enemy will be buttoned up (as in a chemically
contaminated area).

EMPLOYMENT AS AN OBSTACLE

Any type of FASCAM should be employed according
to the basic principles of minefield employment as
follows.

Employ mines at a choke point.

Cover mines with effective direct fire and indirect fire
by using HE-VT or DPICM.

Keep minefields under continuous observation. Use
night observation devices and planned illumination
targets at night.

Emplace minefields in belts if possible. It is better to
force the enemy to breach three narrow minefields
than to have him breach one wide one.

Plan to defeat enemy breaching efforts. Coordinate
with the S2 and engineer to anticipate how and where
the enemy will try to breach the minefield. Plan direct
and indirect fires to defeat enemy breaching parties. 

Figure 5-12. MIne Safety Template.
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SPECIAL CONSIDERATIONS

FASCAM in general presents a unique planning
challenge for fire support personnel because it is
visible and vulnerable on the surface of the terrain.
This leads to-- 

l Reducing the enemy’s ability to see; use indirect
fire to make him button up.

l Minimizing indirect fires on top of the FASCAM.
This represents a judgment call. Firing on the
minefield destroys breaching parties, but it also
makes the minefield easier to breach by destroying
the exposed mines. 

One compromise is to concentrate indirect fires on
targets immediately beyond the minefield and direct
fires on targets in the minefield. If a mine plow or
other mine-clearing vehicle enters the minefield and
clears a lane, following vehicles will have to bunch up
to enter the lane and may present a good target. 

If the enemy has cleared a lane and is on the verge of
breaching the minefield, consider firing a heavy
concentration of smoke and/or DPICM directly on top
of the minefield. Smoke should obscure the remaining
mines as well as the clear lane markers that the
vehicles are trying to follow. Using smoke will have to
be carefully coordinated, since it will inhibit friendly
direct fire weapons. However, a fire mission of this
type should be on-call in case the enemy places smoke
in between your maneuver force and the minefield to
screen his breaching efforts. If the enemy fires smoke
first, it is to your advantage to shoot the minefield with
smoke and/or DPICM to disrupt his crossing efforts. 

TIMING

Artillery-delivered scatterable mines introduce another
planning problem—timing. Firing mines too early
gives the enemy time to avoid them, limits friendly
freedom to maneuver, and can result in the mines self-
destructing too early. Firing mines too late can result
in their landing behind attacking enemy forces. This is
why the trigger point for firing RAAMS and/or
ADAM must be very carefully coordinated between
the S2, S3, and FSC. The trigger point for firing
artillery-delivered mines must meet two criteria: 

l When the enemy reaches the trigger point, he must
be committed to the avenue of approach where the
mines will be delivered.

l It must be far enough forward of the proposed
minefield that the minefield can be emplaced before
the enemy reaches it. 

The trigger point should be a targeted area of interest
(TAI) in the S2’s IPB. The TAI should be under
surveillance at all times. The element observing the
TAI should have the authority to fire the oncall
minefield or a direct communications link to whoever
is going to call for the mines. The TAI must be far
enough beyond the minefield that the minefield will be
in place in time in a worst-case scenario. The FSC
should allow for the time it takes to send the call for
fire, process the call for fire, execute the mission, and
arm the mines. 

EMPLOYMENT TO AUGMENT
AN OBSTACLE

FA-delivered scatterable mines are optional weapons
for closing lanes in existing obstacles or reseeding
breached minefields.

RAAMS and/or ADAM used to close a lane in an
o b s t a c l e  s h o u l d  b e  p l a n n e d  w i t h  t h e  s a m e
considerations as RAAMS and/or ADAM planned as
an obstacle. Another consideration in using RAAMS
and/or ADAM to close a lane is how wide the artillery
minefield should be. A rule of thumb is to use the
width of the lane plus the expected delivery error
when mines are fired. To minimize the amount of
ammunition used, get the best possible grid to the
center of the lane. Use survey if possible, intersection
or resection if necessary. If possible and depending on
the tactical situation, adjust the mission in advance
onto the center point of the lane and record it as a
target.

Planning for using artillery-delivered mines to close
breached obstacles should involve the S2, S3, engineer
representative, and FSC. This group should identify
the most likely points where the enemy will try to
breach the obstacle and how wide the breach will
probably be. As with using mines to close a lane, these
points should be identified by the most accurate grid
attainable, fired in, and recorded as targets. Even if the
enemy does not breach at these exact locations, targets
should provide accurate points to shift in firing mines. 
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The FSC must identify which observer is to fire
RAAMS and/or ADAM to close a breach and under
what conditions the obstacle is considered breached.
The FSC should identify an alternate observer to fire
the minefield in case smoke screens, communications

problems or enemy fire prevent the primary observer
from reseeding the obstacle at the proper time. This
will probably require a voice call for fire over a
command net. 
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SECTION IX. SMOKE

Smoke must be used in sufficient quantities to be
effect ive .  Factors  af fect ing smoke’s  use  are
atmospheric conditions, type of smoke required, size
of the area to be smoked, and length of time needed.
Excessive amounts of ammunition may be required to
meet the commander’s guidance based on these
conditions. The exact number of rounds is not known
until the time of firing because it depends on weather
conditions such as wind speed and direction. The FSC
must also be wary of the hazardous gas that white
phosphorus (WP) produces. It can pass through
current issue protective masks and cause adverse
effects on personnel that inhale the gas. Smoke may
adversely affect others on the battlefield if not
properly coordinated with adjacent units.

EMPLOYMENT METHODS

Smoked used to obscure is placed on or near the
enemy position to interfere with his observation and
ability to deliver fires.

Smoke used to screen is placed within the areas of
friendly operation or in areas between friendly and
enemy forces to degrade enemy observation of the
battlefield. It is primarily intended to conceal friendly
forces.

Smoke communicates actions on the battlefield
(signal) or to mark locations.

Smoke used with other actions to confuse or mislead
the enemy (deception) is generally used with other
deceptive measures.

MORTARS

Mortars deliver a high volume of smoke at short
ranges and are a rapid, effective means of obscuration
depending on the available combat load. The 81mm
mortar delivers WP and red phosphorous smoke. For
more information, see MCWP 3-15.2.

ARTILLERY

Artillery delivers large quantities of smoke at long
ranges. It can deliver WP smoke in two forms. M110
WP is a bursting-tube projectile filled with WP and is
used for marking and immediate smoke missions. The
M825 (felt wedge or improved smoke) WP round is a
replacement for the M116 series of HC rounds. It
provides a faster, larger, and longer duration of smoke
than the HC round. WP impregnated wedges may not
be completely consumed as the smoke screen is
produced. Unburned wedges may crust over and
reignite when disturbed. It does not present a lethal
threat to maneuvering troops. Smoke is available in
limited quantities and should be planned for critical
targets that support maneuver.

NSFS

NSFS can deliver limited quantities of WP. The firing
unit should be forewarned of its intended use to allow
for loading ammunition in the gun turrets for storage.

CONTROLLING SMOKE

Because smoke’s effectiveness is greatly determined
by weather and terrain, the observer controlling the
mission is the key individual. However, the FSC
should be knowledgeable in smoke employment so
that he may judiciously plan its use. The NBCD
officer can provide information on the effects of
weather on the use of smoke and help determine
smoke placement and effectiveness. 

TIMING

Allow time for delivery and any buildup. All rounds
are fired as standard missions with parallel sheafs
under favorable conditions. See table 5-2.
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DELIVERY TECHNIQUES

Immediate smoke is applied to point targets to obscure
and suppress enemy fires. By unit SOP it may be
incorporated into immediate suppression calls for fire

as a mix of WP and M825 smoke. Quick smoke is
placed in between units to screen friendly movement
from enemy observation or fires. Smoke can be used
to obscure, screen, signal and mark, and deceive. See
table 5-3.

Table 5-2. Planning Data for Smoke.

DELIVERY
SYSTEM

TYPE
ROUND

TIME TO BUILD
EFFECTIVE SMOKE

AVERAGE
BURNING TIME

AVERAGE OBSCURATION
LENGTH

(METERS) PER ROUND
WIND DIRECTION

CROSS HEAD/TAIL

5 in/54 WP 1/2 min 1 min 150 40

155 mm WP
M825

1/2 min
1/2 min

1-1/2 min
5-15 min

150
400 

50
100

120mm WP TBD TBD TBD TBD

81 mm WP
RP

1/2 min
1/2 min

1 min
3-10 min 

100
200

40
50 

60 mm WP 1/2 min 1 min 75 40

Table 5-3. Smoke Delivery Techniques.

DELIVERY
TECHNIQUE

TYPE OF
TARGET

NUMBER
OF GUNS

TYPE OF
AMMUNITION SHEAF OBSCURATION

TIME C2

Immediate smoke 

(point/suppression)
Point or small 
area 150 
meters or less

2 guns 1st round
WP/smoke

BCS 1/2 to 5 min By SOP and/or 
maneuver com-
pany command-
er’s approval

Immediate smoke/
(mortar)

150 meters or 
less

2 guns 2 rounds each 
WP

Parallel 1-3 min By SOP and 
commander’s 
approval

Quick smoke (mortar) 150-600 meters 4 81mm WP Parallel or 
open/spe-
cial (as 
required)

4-15 min depend-
ing on ammunition 
availability

Battalion
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SECTION X. ILLUMINATION

Employment of illumination requires considerable
planning and coordination. Its ability to turn night into
day has both positive and negative aspects that must
be integrated into the overall fire support plan.
Specific guidance on its use should always be sought
from and consistent with higher headquarters.

CAPABILITIES

All fire support assets have illumination capabilities.
See table 5-4.

The most important consideration for illumination
employment is its effect on the entire battlefield. For
example, a battalion that conducts an illuminated
a t t ack  ad jacen t  t o  a  ba t t a l ion  conduc t ing  a
nonilluminated attack may not be feasible. Every
asset, element, and weapon system that employs a
night vision capability must be considered before
employing illumination. Illumination employed
correctly can improve friendly NVG performance as
well as degrade enemy night vision. Illumination is
also an incendiary on the deck.

Illumination employed at its intended height of burst is
designed to provide light to see with the naked eye.
Illuminants tend to burn all the way to the ground.
When illumination is too close or actually enters the
field of view of NVGs, it “washes out” or eliminates
the effectiveness of the goggles. When natural
illumination (such as from the moon) is inadequate,

illumination 2 to 5 kilometers away from or behind the
operating area enhances NVG performance. Thermal
sights such as on tanks and LAVs are only affected by
illuminants in close proximity to acquired targets,
however, tank and LAV drivers use NVGs.

NIGHT CAS

Illumination can be employed with night CAS. It is
important to consider pilots usage of NVGs. One
technique is to offset two artillery illumination rounds
parallel to the final attack heading to orient the pilot as
well as illuminate the target (see fig. 5-13). The height
of burst is increased to 900m and offset 600m beyond
the target. Aviation illumination (LUU-2) uses a 900m
height of burst and offsets 900m. Both techniques
allow illumination burnout at 300m. This provides the
pilot who is aided with goggles sufficient ambient
light to acquire the target.

AS PART OF A DECEPTION PLAN

Illumination can be employed as part of a deception
plan due to its large battlefield signature. This is
usually coordinated at regiment or higher levels. It is
also effective at harassing enemy movement and
degrading enemy night vision capability.
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Table 5-4. Illumination Data.

HOWITZER
MORTAR PROJECTILE

INITIAL
HEIGHT OF

BURST
EFFECTIVE

AREA (radius)
BURN TIME
(minutes)

RATE OF
DESCENT

(meters per 
second)

81mm M301A2 400 M 250 M 1 6

81 mm M301A3 600 M 250 M 1 6

155 mm M485A2 600 M 500 M 1 5

5"/54 MK 91 500 M 250 M 1 10

5"/54 MK 48 500 M 250 M 1 10

CAS LUU-2A/B 600 M 750 M 4.5 5

CAS M257 750 500 M 1.5 5

CAS LUU-1/B GROUND TARGET MARK 30  -

Figure 5-13. CAS Illumination Technique.
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SECTION XI. PRECISION-GUIDED MUNITIONS

Precision-guided munitions (PGMs) can destroy
mobile hard targets such as tanks. PGMs greatly
enhance combat power. Primary PGMs in use are
direct fire weapons such as the TOW and the Dragon.
The FSC’s role in employing these weapons is to plan
indirect fires and air strikes to complement and
augment the effects of these weapons; e.g., the use of
FASCAM to canalize tanks into a TOW’s sector of
fire. However, the FSC also has indirect fire and air-
delivered, laser-guided munitions that can aid in the
antiarmor/antimechanized effort. These include
artillery (Copperhead) and air-delivered munitions.
Most aviation PGMs are guided by laser energy,
wires, or low-light TV. Undergoing experiments are
aviation PGMs with global positioning system (GPS)
guidance systems that strike directly on the grid input
into the GPS warhead.

JOINT DIRECT ATTACK MUNITIONS

Joint direct attack munitions (JDAM) are designed as
a low cost, autonomously controlled tail kit for GBV-
31(V)2B (MK-84) and GBV-32(V)2B/GBU-32(V)4B
(BLU-109) 2,000 lb warheads and MK-83/BLU-110
1,000 lb warheads. Design requirements include
accurate performance in adverse weather, less than 13
meter CEP, in-flight retargeting, and a launch-and-
leave capability. 

The tail kit contains a guidance control unit (GCU)
consisting of a 3-axis inertial maneuvering unit, a GPS

receiver and guidance processor. This GCU flies the
weapon via 3 electro-mechanical fin assemblies. 

JDAM is a bomb-on-coordinates weapon. Accuracy
will directly relate to the quality of the coordinate
input to the system. JDAM is early operational capable
(EOC) and should be initial operational capable (IOC)
in FY00.

JOINT STAND-OFF WEAPONS

A bomb-on-coordinates weapon, joint stand-off
weapons (JSOW) is designed to provide an accurate
stand-off delivery capability to U.S. forces. It consists
of a winged, all-weather, glide vehicle, a GPS-aided
IMU (same as JDAM). JSOW will provide up to 40nm
stand-off from the intended target. Current plans call
for three variants:

l Submunition dispenser: AGM 154A-145 BLV 97
bomblets.

l Antiarmor: AGM 154B-24 BLV 108 sensor fused
munitions.

l Unitary warhead: AGM 154C-BLV 111 (500 lbs
unitary bomb).

The unitary version will incorporate an imaging IR
seeker in the nose and data link to increase accuracy
over the JDAM. The warhead will not have a hard
target penetration capability. 
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SECTION XII. IMPROVED CONVENTIONAL MUNITIONS

Improved conventional munitions (ICMs) are base
e jec t ion  pro jec t i l es  conta in ing  a  number  of
submunitions. Submunitions are ejected through the
base of the projectile and scattered in the target area. 

ANTIPERSONNEL IMPROVED
CONVENTIONAL MUNITIONS 

The APICM is no longer in production but is still held
in war reserves. The AP round is effective against
exposed personnel. When the fuse functions, an
expelling charge disperses 60 grenades out through the
base of the projectile. When the submunition’s striker
plate located on the base of the grenade makes contact
with the ground (see fig. 5-14), the grenade is hurled 4
to 6 feet in the air and detonates.

DUAL PURPOSE IMPROVED
CONVENTIONAL MUNITIONS

The dual purpose improved conventional munition
(DPICM) is found in the M483A1 (commonly referred
to as ICM) and the new M864 base burn DPICM
(BBDPICM).

The DPICM is effective against lightly armored
vehicles and very effective against personnel. On
impact, each submunition detonates a shaped charge
that can pierce 2.75 inches of rolled steel. Steel casing

fragments create an antipersonnel effect (see fig. 5-
15). M483A1 contains 88 grenades, the M864
contains 72 grenades. 

Effects of cannon DPICM bomblet dispersion on the
ground vary depending on range and charge. At
minimum range dispersion is elliptical in shape. At
maximum ranges it is almost circular. Simply put, the
M483A1 typically has a 50 meter radius bomblet
dispersion, the M864 has a 75 meter radius bomblet
dispersion. The default BCS circular sheaf is typically
200 x 200 meters; M864 is 250 x 250 meters. DPICM
projectiles should not need a height of burst correction
unless there is an error in target location or data.

When the actual bomblet dispersion pattern is needed,
refer to JMEMS publications. A simplified one
dimensional pattern radius can be computed using the
following formula: 

M483A1 (.70 x Rng[km])+38 = pattern radius in
meters 

M864 pattern radius is consistently 75 meters

A smal l  percentage (2  to  2 .5%) of  DPICM’s
submunitions may not detonate and may pose a hazard

Figure 5-14. 155 mm APICM Grenade.

Figure 5-15. 155 mm DPICM Grenade.
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to friendly maneuver forces. ICMs should not be fired
into wooded areas. Submunitions may become
suspended in tree branches and later pose a threat to
friendly forces. Firing DPICMs into mountainous
areas where the slope is greater than 60 percent
increases the dud rate. Snow, mud, and water do not
increase the dud rate, but they do make it difficult to
locate and dispose of duds, thereby increasing the risk
to friendly forces.

MLRS FAMILY OF MUNITIONS (MFOM)

Marines should be familiar with the munition
capabilities of the USA MFOM when MLRS support
is provided. MLRS projectiles originally consisted of
the M26 rocket and Army tactical missile system
(ATACMS) Block I. The M26 carries DPICMs;

ATACMS carry antipersonnel antimateriel (APAM)
submunitions. Current inventories are now expanding
to include longer range versions of the projectiles with
less submunitions. 

A larger form of a cannon DPICM is used in the M26
rocket fired by MLRS. Each rocket carries 644
DPICM submunitions that can pierce 4 inches of
rolled steel and create an antipersonnel effect. Other
characteristics are the same as a cannon DPICM. The
ER-MLRS rocket carries 444 submunitions.

APAM is the submunition used in MLRS ATACMS.
A 1.3-pound ball-shaped grenade of composition B
and a steel case, on impact, its fragmentation is
effective against thin-skinned vehicles, materiel, and
personnel. It is not effective against armored vehicles.
Each ATACMS Block I carries 950 APAM grenades.
ATACMS Block IA carries 300 APAM.



5-40 _______________________________________________________________________________________________  MCWP 3-16

SECTION XIII. EMERGING MUNITIONS

Current weapons technology is increasingly capable -
better now than ever before. But weapons must
continue to improve to meet 21st century challenges
and seize opportunities and technologies. To succeed
on future battlefields, the Marine Corps and the Navy
are posturing to purchase modern precision/near
precision weapons for surface, air, and naval surface
fire support.

ARTILLERY

Guided MLRS Rocket

This rocket is an improvement in accuracy to reduce
rocket expenditure to 1/6th the current quantity at
maximum ranges. With the addition of low-cost jam
proof guidance and control, a 2-3 mil delivery
accuracy is achieved. The maximum range is out to 60
kms. The improved accuracy reduces a units’ logistics
burden, increases crew survivability, and reduces
collateral damage by increasing the capability to
engage point targets.

MLRS Smart Tactical Rocket

This rocket will be a guided MLRS rocket carrying
smart submunitions out to a range of approximately 60
kilometers. Submunitions will use onboard sensors to
detect, classify, and engage stationary or moving
targets.

Army Tactical Missile System Block II

Army tactical missile system (ATACMS) Block II is a
semiballistic, surface-to-surface guided missile that
carries 13 brilliant antitank (BAT) or BAT P3I
submunitions to ranges out to 140 kms. The ATACMS
Block II missile is an adaptation of the Block I missile
fielded with modifications to accommodate the BAT
submunition. The primary target set for the missile is
large battalion-size concentrations of moving armor.
Once  d i spensed ,  t he  BAT submun i t i on  can
autonomously seek and destroy moving armored
targets through acoustic and infrared sensors. BAT P3I
submunitions will expand the target set to include hot
or cold, stationary or moving, hard or soft targets
including surface-to-surface missile transporter erector
launchers.

Army Tactical Missile System Block IIA

Block IIA is a semiballistic, surface-to-surface guided
missile that carries six BAT P3I submunitions to
ranges from 100-300 kilometers. It will have GPS-
augmented inertial guidance and off-axis launch
capability. Once dispensed, the BAT P3I submunition
can autonomously seek and destroy moving or
stationary targets through acoustic, millimeter wave,
and infrared sensors. The BAT P3I submunitions
target set includes hot or cold, stationary or moving,
hard or soft targets including surface-to-surface
missile transporter erector launchers. The submunition
has increased performance over the basic BAT
submunition in adverse weather and countermeasure
environments.

Sense and Destroy Armor Munition 
(SADARM)

The M898 sense and destroy armor cannon projectile
contains two submunitions that are deployed over the
target area via parachute. Each submunition searches a
75 meter radius footprint using infrared and active and
passive millimeter wave sensors. Upon detection of a
hard target, it fires an explosively formed penetrator
into the top of the target vehicle.

M795 HE Projectile

The M795 is a 155 HE projectile. It will be employed
against the same target array as the M107 HE
projectile and achieve a range of 22.5 km.

Extended Range M795

This projectile has similar ballistic characteristics as
the M864 base-burn DPICM (BBDPICM) projectile
and will have a greater lethality at extended ranges
than the M549 HE rocket-assisted (HERA) projectile.
When fired with zone 5, modular artillery charge
system (MACS) it can achieve a range of 37 km
(threshold) to 40 km (objective).

XM982 Extended Range Munitions

This projectile will replace the M864 BBDPICM
projectile and will provide 155mm howitzers with an
extended range, fratricide reducing, accuracy-
enhancing capability to the Marine Corps. The XM982
concept combines both drag reductions from the M864
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BBDPICM projectile and glide technology from the
M712 Copperhead projectile. Currently, there are
three variants of the XM982: DPICM, SADARM, and
unitary warhead. Each has a GPS/inertial navigation
system (INS) self-location system, is compatible with
the multi-option fuze for artillery (MOFA), and will be
inductively set via the portable inductive artillery fuze
setter (PIFAS). A significant reduction in the fratricide
probability for cannon DPICM firings will be reduced
using DPICM submunitions with self-destruct/
sterilization features. Hazardous DPICM duds will be
reduced from the current M42/46 2-3 percent rate to
equal to or less than .2 percent (1 in 500) when
DPICM is the lethal cargo for the XM982 projectile.

NAVAL SURFACE FIRE SUPPORT

Mk 172 Cargo Projectile

The Navy is developing this projectile. It currently
will  carry 49 Mk 2 ICM bomblets,  which are
comparable to the US Army M80 bomblet, and may
carry other submunitions such as BAT, SADARM,
and smoke, in the future. The submunition dispersion
pattern is circular with approximately a 50 meter
radius. The XM 172 has an objective range of 26 km
with the 5in/54 and 40 km with the 5in/62. 

NSFS PGMs

The Navy is developing extended range munitions that
will give commanders the ability to influence and
shape the battlespace while staying over-the-horizon,
during early phases of an amphibious assault when
artillery has not been established ashore and during
sustained operations ashore.

XM171 Extended Range Guided Munition
(ERGM)
A 5in, 127mm projectile that is fired from the 5in/
62cal Mk 45 gun. It will carry 72 submunitions, which
are adapated from the Army’s M-80, containing a
primary impact fuze and a self-destruct backup fuze to
reduce the hazard of duds on the battlefield. It will be
guided by a GPS guidance system with an INS for
backup giving it a circular error probable (CEP) of
20m. In contrast to conventional NGF munitions’ flat
trajectory, the ERGM has a much higher trajectory and
near-vertical attack angle. It makes it well-suited for
attacking targets in defilade or objectives, which, due

to terrain features,  would cause conventional
munit ions to be ineffective.  Due to the steep
trajectory, ROZ may be required around the firing
ships and target area similar to the use of PAH/TAH
with ATACMs.

Land Attack Standard Missile (LASM)

LASM is a modification of the Navy’s primary
surface-launched, area air defense weapon, the
Standard Missile-2 (SM-2). LASM will have a
threshold range of 300 km with a CEP of 20 m.
Missiles in the current inventory will be retrofitted
with a new forward body section to make it suitable
for land attack. The forward section will have a GPS/
INS, a modified warhead, and height of burst fuzing.
The warhead is the 76.5 pound, Mk 125 blast/
fragmentation warhead currently in production.

AVIATION

Standoff Land Attack Missile Extended 
Range (SLAM-ER)

SLAM-ER is a precision strike standoff weapon
designed for employment against heavily defended
high value targets. The system is employed by F/A-18
strike fighters. It uses a combination of GPS/INS
guidance and imaging, streaming video data-link for
precision targeting. The SLAM-ER can be employed
at ranges in excess of 150nm.

Modernized Hellfire

The Modernized Hellfire is planned to replace the
BGM-71 series TOW missile, AGM-114 series
Hellfire missile, and the AGM-65 series Maverick
missile in a single weapon for the Marine Corps and
Navy. The Modernized Hellfire is envisioned as a
rotary and fixed-wing weapon that will be designed to
provide precision standoff in the engagement of
tactical moving targets. The requirement for this
weapon includes multiple seeker capabil i t ies
(semiactive laser, imaging infrared and possible
millimeter wave radar) enhanced lethality and longer
range than the weapons it will replace. The Marine
Corps is currently pursuing a joint program with the
Army designated the Common Missile System as a
possible solution for this weapon.
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Advanced Precision Kill Weapon System

This system is a low cost precision-guided rocket that
uses semiactive laser guidance to destroy a wide
variety of targets. The current weapon is being
designed for the 2.75” rocket system, but will have

functionality on the 5.00” rocket system as well. This
weapon will provide a cost effective means of
engaging point and area targets that do not warrant the
expenditure of more costly precision-guided weapons. 


