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4-1  Command And Control

1.  
Command.


The force field artillery headquarters for all NTC rotational units is the 52d ID (M) DIVARTY/ X Corps Artillery Headquarters.  The Senior Fire Support Combat Trainer (Wolf 07) is the 52nd ID (M) DIVARTY/ X Corps Artillery Commander.  The Senior Fire Support Analyst (Wolf 70) is the 52nd ID (M) DIVARTY/ X Corps Artillery S3/G3 and DFSCOORD. 

2. 
Control.


The Commander, 52nd ID (M) with the assistance of the DFSCOORD controls DIVARTY support.

4-2  FA Organization


Rotational maneuver brigades will deploy with a direct support field artillery battalion and organic mortars.  Corps or divisions will deploy a second field artillery battalion (O&I section) to reinforce the direct support artillery battalion.  Additional fire support assets may not be added without the approval of the Commander, Operations Group.

4-3  Fire Control
1.  
BLUFOR.  The FA battalion TOC will maintain FM voice and digital communications with the 52nd ID (M) DIVARTY/ X Corps Artillery at all times.  Rotational units will process all fire support tasks IAW unit SOP. Only those fire mission requests that have been correctly executed through the fire support channels and fire direction centers will be processed for replication.  An OC must be present in order to fire.  Prior to firing a mission or subsequent corrections, the FDC must give the OC the artillery mission card listing for replication and casualty assessment during force on force operations and final clearance during live fire:  

· Target number

· Target location


· Pieces to fire

· Special instructions 

· Type of projectile

· Charge

· Fuze time setting when applicable

· Number of rounds

· Range to fuze function (ILL)

· Range to impact (ILL)


Artillery firing units must meet the five requirements for Accurate Predicted Fires to fire 1st round Fire for Effect (FFE) missions.


a.  
Target Location and Size:  Target grids will not be closer than 800 meters of friendly troops.


b.  
Firing Unit Location:  Firing positions will be surveyed to 5th order accuracy and have a direction common to all other firing elements.  The only exceptions and restrictions will be the Hasty survey methods outlined in FM 6-50 or listed below:



(1) 
Location: Graphic traverse, graphic resection, or a Global Positioning System (GPS) may be used to attaining position location can be used.  Map spotting is not an authorized method for Live Fire. When a GPS is used to attain directional control for a firing unit the following Figure of Merit (FOM) or Geometric Degree of Precision (GDOP) restrictions apply:

· AN/PSN-9 may be used provided the current COMSEC variable is loaded, the GDOP is 5 or less and FOM is A.

· AN/PSN-10 may be used provided the current COMSEC variable is loaded and location accuracy is within + or - 30 meters.  Altitude must be scaled off the map when using the PSN-1AN/PSN-11, Precision Lightweight GPS (PLGR), can be used provided it is set-up  and  verified  IAW FM 6-50  (Field Artillery Cannon Battery) and TM 11-5825-291-13.   FOM 1 is the best accuracy estimation displayed by the system, and FOM 9 is the worst.  For artillery and mortar positioning only, coordinates determined with a FOM 1 can be used.  Current crypto keys must be loaded to achieve the necessary accuracy.



(2) 
Directional Control. Polaris 2 Method, simultaneous observation (SIMO), Polaris-Kochab Method, hasty astro techniques, and directional traverse may be used to establish directional control.  



(3)  
Weapon and Ammunition Information:  Ammunition information and muzzle velocities will be derived through calibration and appropriate inference for each powder lot and howitzer.



(4)  
Meteorological Data (MET):  Current ballistic MET information IAW FM 6-15, Field Artillery Meteorology, will be maintained by all firing elements.



(5)  
FDC Procedures:  The computational fire direction procedures used to determine firing data must meet the accuracy required for double checks (+ - 3 mils in deflection and quadrant and + -  .01 fuze time setting).  No emergency fire direction procedures will be used unless specifically directed by a senior OC and there are no overhead fires.



(6)  
If the firing unit cannot meet the MET, weapon and ammunition information requirements, the firing unit can only engage targets using adjust-fire missions or by conducting one of the registration methods described in FM 6-40.

4-4  Artillery Movement
1.  
The movement and ready to fire times for an actual units is as performed.  Notional units’ movement is replicated on the NTC-IS.  Units must designate SP, RP, and CPs as required.  Notional battery commanders will provide OUTTIL times to the field artillery battalion. If a firing battery/platoon or radar is directed to conduct a hip shoot, the firing unit will be ready to fire within 15 minutes.  The radar will be ready to radiate within 20 minutes.  The unit will not proceed to the next position until directed by the field artillery battalion TOC.  Table 4-4 contains notional unit movement and occupation times.  Units, which are not ready to fire, will not be credited with the fire missions.

2.  
Prepare to March Instructions.  Notional units may be issued prepare to march instructions which instructs the unit to prepare all equipment to move on a previously designated route.  After a period of 10 minutes (which replicates the actual time taken to implement the order by loading all non-essential equipment) the notional unit displacement time is reduced to 7 minutes.

4-5  Weapons Locating Radars

1.  
Actual radars and the controlling FA headquarters of notional radars must provide the following initialization data for all zone data to the 52nd ID (M) DIVARTY CFO (Wolf TAF).  Updates are provided as needed.  As with fire missions, operating data, and execution performance (survey accuracy, procedures, screening crests, etc.) is provided to the TAF. 

2.  
Actual radars and the controlling headquarters of notional radars that are ready to observe will receive hostile fire unit locations and impact predict locations for enemy fire missions which occur during cueing periods and are within the provided radar search sectors. 

3.  
Optimum radar site for the AN/TPQ-36 is between 15 to 30 mils and the AN/TPQ-37 is between 5 to 15 mils.  An optimum Screening Crest is located within 1,000 meters of your position and in friendly territory; no crest in enemy territory higher than yours within the enemy’s normal direction finding operating range.  

4.  
Acquisition is determined based on duration of radiation and type of radar site.  Radar systems that radiate in excess of the maximums shown in Table 4-5 without displacing will be “acquired” and radar location reported through enemy fire support channels. 

4-6 Laser Operations

1.  
Force on Force.  The HELLFIRE GROUND SUPPORT SYSTEM (HGSS) and the MELIOS are the only laser range-finders/designators allowed to actually laze or designate in Force-on-Force.  The HGSS devices may be used to replicate the capabilities of the G/VLLD. 

2.  
Live Fire Operations


a.  
HGSS Capabilities and Restrictions



(1)  
The HGSS may be used in Live Fire to assist the maneuver systems to conduct bore sight verification.  



(2)  
The HGSS can be used to obtain the distance for the maneuver systems.  



(3)  
The HGSS will not be used to replicate the capabilities of the G/VLLD in the FISTV or in a dismounted mode at any time while in Live Fire.  



(4)  
The HGSS will not be used to adjust conventional artillery (HGSS cannot designate for laser munitions) 


b.  
GVLLD and AN/GVS-5 Capabilities and Restrictions



(1)  
The filters for the GVLLD and AN/GVS-5 will not be used in live fire to enhance Live Fire training.  Follow prescribed safety procedures IAW TMs. 



(2)  
An OC must be present and operators must receive “RED DIRECT FOR LASING” through the maneuver chain of command prior to conducting any actual laser operations.  



(3)  
When operating a G/VLLD laser, you must have a 10 mil buffer when lasing over a reflective surface, near personnel, or below sky line.  If the personnel are moving and there is any chance that the 10 mil safety buffer will be violated, then lasing is not authorized.

4-7 Ammunition Restrictions

1.  
Copperhead Munitions during Force on Force.  To successfully engage targets during Force-on-Force operations with the M712 projectile the target must be within the Copperhead footprint. Angle-T to the target must be less than 800 mils. Also, observers and firing units must meet the following conditions:


a.  
Firing Units.

· Possess a weapons system authorized to fire the M712 projectile.

· Possess a Copperhead training round and conduct proper unpacking procedures for all rounds to be fired. This can be done prior to receipt of Copperhead fire mission.

· Provide their FDC OC with target description, pulse repetition frequency (PRF) code, Message To Observer (MTO), and engagement commands.

· Properly conduct fire direction crew drill and howitzer crew drill.


b.  
Observer.

· Must Possess an operational designating (laser) devices and perform correct firing procedures IAW 6-30.  Only HGSS equipped units will actually laze or designate targets.  Units without HGSS with an operational G/VLLD will simulate lasing or designating.

· A line of sight to the target that is not obstructed or obscured.

· will provide their OC with G/VLLD, RPV/UAV or OH-58D location and PRF code.

· Must provide a target grid within the copperhead footprint of the actual target.


c.  
During the mission, OCs and analysts will verify the following items:

· Verify that the designator range to target does not exceed the capabilities of Table 4-6.

· The target is simulated as being lazed for the last 13 seconds of the projectile’s flight.

· The same PRF code is set on the Copperhead projectile and the G/VLLD or OH-58D laser designator.

· The target grid is accurate and within the copperhead footprint.

2.  
Live Fire


a.  
Illumination.  Range-to-fuze function must occur at least 500 meters away from friendly units’ positions. Range-to-impact must occur at least 800 meters from friendly units’ positions.


b.  
Copperhead.  No personnel are permitted within the SDZ.  Copperhead is limited to ballistic mode firing only. OCs must accompany the laser designator teams.  Copperhead rounds may not be fired over troops.


c.
Rocket-Assisted Projectile (RAP).  RAP rounds are not cleared for over head fire due to rocket motor particles.

4-8  Close Air Support (CAS) 

1.  
Execution 


a.  
Employment.  Rotational units are authorized to employ CAS IAW Joint Pub 3-09.03, AFI 11-214 (with all ACC supplements) and appropriate 11-series AFIs for participating aircraft. AR 385-63, and NTC ROE. Multiple sets of Close Air Support (CAS) aircraft may operate in the maneuver box at a time.  All aircraft must contact Sundance, prior to entering or departing NTC airspace (R2502 N/E “NTC Range-Complex”). 


b. 
Terminal Control.  Aircraft will operate under the direction of a qualified Air Liaison Offiicer (ALO), Enlisted Terminal Air Controller (ETAC), Airborne Forward Air Controller (AFAC), or Air Mission Commander, Joint Air Attack Team (JAAT).  However, only qualified USAF controllers may conduct terminal control.  Direct or Indirect Control may be used during force on force operations.  However, an ETAC or FAC-A is required for all live CAS engagements and must use Direct Control Procedures. Aircraft must be cleared to depart the IP by the final control authority (see table 4-8).   An ALO or ETAC must provide final control for targets within 3 km of the FLOT. Aircraft must receive a “CLEARED HOT” call from the final control authority on each pass prior to releasing ordnance. CAS targets within 7,500 meters of the FLOT must receive a visual mark. Visual marks at NTC are limited to the following:

· 2.75 in  WP or BDO rockets

· 25mm, 30mm TPT/HET

· 105mm, 155mm HE/WP/ILA/SMK

· 120mm TPCSDS, HEAT-TP-T

GP Bombs and inert ordnance are not an acceptable mark.  All ABORT calls are given in the clear (no authentication) by anyone observing an unsafe act. 

ETAC/ALO/ AFAC will develop a CAS 9-line brief to the fighters prior to fighters departing the IP/CP for each CAS attack.  Terminal Attack Controllers use the following considerations in developing their 9-line briefing:

· FLOT and other friendlies (COLTS, scouts, etc.)

· Fire Support Coordination Measures

· Artillery and mortar locations / GTLs


c. Restrictions.  The following restrictions apply to both force on force and live fire operations:

· Air-to-Air engagements between opposing TACAIR forces are not authorized within the R2502 N/E airspace. 

· Fixed wing engagements against flying helicopters are not permitted.

·   Aircraft will operate with IFF systems activated at all times.

·  The FLOT and individual positions forward of the FLOT must be marked to allow for quick aerial identification of the friendly positions during night CAS operations only. FAC-As and attack aircraft must usually confirm location of friendly forces

·  Fixed-wing aircraft will fly appropriate tactics for the ADA threat level.

· VFR weather criteria is 1500/3 for force on force and 2500/5 for live fire

·  During live fire CAS may over fly but not “hold” over friendly troops.

· AGMs and cluster munitions are not authorized.

· Raven/Rustic will direct aircraft that are unable to expend all ordnance in live fire to an alternative target greater than 7,500 meters from the FLOT or in Leach Lake Tactics Range.

2.  
Airspace Management


Rotational units must receive prior approval from the 52nd ID (M)/ X Corps TOC/TAC to use any airspace or conduct ingress / egress to outside of its sector/zone.


a.  
Coordinating Altitude.  The Coordination altitude for R2502 N/E “The NTC Range-Complex” is 300 feet above ground level (AGL).  All fixed wing aircraft must remain above 300 feet AGL.  To ensure safe operations, all rotary wing aircraft must remain 200 feet AGL or below without coordination with Sundance.  Violation of the Coordinating Altitude will result in a range foul for the aircraft. 


b.  
Airspace Coordination Area.  Formal and informal ACAs may be used during live fire.  All ACAs will be activated through the 52ID FSE.  Aircraft will not under fly indirect fire gun-target lines except during force on force operations.



(1)  
Lateral Separation:  Indirect fires and CAS may attack different targets simultaneously if the indirect fire GTL and CAS target are deconflicted by an informal ACA.  



(2)  
Time Separation: CAS, artillery, and mortars may attack the same target provided a minimum of 30 seconds separation between the last round on the ground and the first aircraft delivered ordnance over the target.  Aircraft will not violate active GTLs.   



(3)  
Altitude Separation: CAS, artillery, and mortars may attack the same target using Maximum Ordnance or ORD 1 procedures.  Units may use the Maximum Ordnance procedure provided aircraft remain at least 1,000 feet above the direct and indirect fire trajectories and their effects. Units will not establish a single Maximum Ordinate over their sector/zone for an entire battle. ORD 1 procedures are authorized during live fire operations if the unit demonstrates proficiency during force on force operations and receives approval from the Commander, Operations Group.  When using ORD 1 procedures aircraft will remain at least 25 degrees laterally separated from the artillery GTLs until crossing the target area.

4-9  CAS Minimum Altitude 

     The minimum altitude for all CAS employment during live fire operations is 10,000 feet MSL unless the altitude determined by calculating Vertical Hazard Distances (VHD) of active direct and indirect fire Surface Danger Zones (SDZs) is greater than 10,000 feet MSL.  The VHD width is equal to the width of all active SDZs. 

4-10  Minimum Safe Distances

   The minimum safe distances for bombing and strafing at the NTC are:


4-11  Artillery/Mortar Safety 

   
Artillery/Mortar safety certification is a rotational unit responsibility.  All commanders will ensure safety personnel and crews are certified IAW AR 385-63, understand NTC ROE, follow the procedures described in the weapon technical manuals, and are present during NTC LFX firing. 

4-12  Safety Violations

   
Safety violations are broken into two categories, safety incidents and firing incidents.  A safety incident occurs any time safety personnel or crews fail to follow procedures outlined in AR 385-63, the NTC ROE, or applicable technical manuals.  A firing incident has occurred any time round impacts or functions at a location other than the intended place of impact or function.

1. 
Safety Incident.


a. 
The battery/platoon senior OC for will shut down a howitzer section for:

· Failing to properly conduct pre-fire checks to include bore sight requirements specified in the weapon technical manual.

· Failing to Conduct independent secondary checks.

· Failing to meet minimum manning requirements when firing.

· Personnel in the recoil path of weapon.

· Failing to wear helmet inside howitzer.

· Conducting an improper crew drill.

· Failing to verify fire commands by reading back, fuze setting, fuze-round combination, charge, PANTEL deflection and quadrant, PANTEL gunner’s sight picture, reload on loading elevation, properly swabing after each round is fire, announce bore clear, command "“FIRE”, and properly ram round (auto and manual).


b. 
The battery/platoon senior OC will shut down an FDC section for failing to:

· Conduct independent secondary checks.

· Issue proper fire commands.

· Maintain positive control.

· Pass fire mission OC card to the FDC OC prior to firing.

· Have No Fire Areas, restricted fire areas, maneuver graphics, air corridors, and other FSCMs posted and maintained.

· Perform grid location checks for each mission and ensure that the effects of fires do not violate FSCMs or boundaries.

· FDO not ensuring that all-subsequent corrections do not violate FSCM or boundaries.

· FDO not checking intervening crest along the gun-target line.

2.  
Firing Incident.  Upon notification of a firing incident, all field artillery units and mortar sections will immediately assume a “CHECKFIRE FREEZE” posture and conduct their own internal investigation IAW the FA Battalion and TF Commanders’ guidance to determine the cause of the incident.  The investigation is a unit chain-of-command responsibility.  OCs will observe and assist if required.  Once the training unit determines the cause of the incident, the unit chain of command will take measures as appropriate to correct unsafe conditions and prevent recurrence.  The training unit will make a courtesy preliminary (voice) report of findings and actions taken to the Commander, Operations Group through the Senior Combat Fire Support Trainer.


a. 
Final Action.  At the conclusion of the rotation, the training unit will submit a letter through the Senior Combat Fire Support Trainer to Commander, Operations Group detailing each incident, the findings of the investigation and corrective actions taken.


b.  
The following example of firing incidents are the most commonly observed:  Incorrect target location in BCS target file, incorrect charge; improper ramming procedures; improper fuze setting; set and fired incorrect fuze on a WP round; fire incorrect deflection after switching aiming points; not providing FDC OC card/target grid prior to firing; incorrect gun positions in BCS file; firing into a No Fire Area; etc.

4-13  Home Station Equipment 

   
All mortar tubes, artillery howitzers, and tanks brought from home station must have their DA 2408-4 (Weapon Record Data), with current bore scope and pullover gauge data.

   
Artillery units must deploy with more than two operational M90 Chronographs to conduct powder lot calibration prior to live fire.

4-14  Indirect Live Fire Operations

1.  
Live fire has no predetermined firing points, range boundaries or predetermined safety data. The indirect fire impact area will consist of an area bounded on two sides by brigade or divisional boundaries, and any fire support coordinating measures (FSCMs) in effect.  These graphics will be posted in all FDCs.  All FDCs must perform target grid location checks before every fire mission.  Fires outside the impact area defined above must be cleared by the 52nd ID (M) / X Corps TAC. 
2.  
Effects of fire for artillery will not violate friendly unit locations.  Minimum Safe Distances (MSD) for artillery is considered to be 800 meters.  MSD for high angle fire is 1,100 meters.  MSD for Charge 3 white bag low angle is 1,200 meters and 1,400 meters for high-angle fire.

3.  
Rotational units will request a 1000 meter radius no fire area through the 52d ID FSE for any unit, smaller than platoon size, which will remain stationary and operate forward of the line of departure or forward of the FEBA.  

4.  
Battalion and fire unit FDOs will ensure that the current tactical situation maps with FSCMs and maneuver graphics are posted and kept current in the FDC, that all personnel comply with required safety procedures, and that known data checks are performed in each position area.

5.  
All DIV/BDE/TF FSOs, FA battalion FDC, and each firing unit FDC (or have communications with BN FDC on a separate net) will maintain and monitor, as a minimum, the FM fire support coordination net listed in the SOI.


a.  
This net will be used to disseminate ACAs, check firing, weapons status, and other live fire support coordination and instructions.


b.  
If any FDC and/or Paladin howitzer (M109A6) loses communications with its higher headquarters, it will immediately place itself and subordinate firing units in a “CHECKFIRE” status.  It will then take all necessary steps to restore communications before it can resume firing again.


c.  
If FM communications are lost with the brigade FSE, the battalion TOC will place all of its firing units into a “CHECKFIRE” status until communications are restored.


d.  
When the battalion TOC displaces, it will ensure continuous control IAW its TSOP.

6.  
Task Force or Squadron FSO/FSE Responsibilities.


a.  
Clear cross-boundary fires with adjacent and higher FSOs.


b.  
Pass FSCMs to subordinate FSE/FSOs and mortar sections.


c.  
Ensure when planning targets that no effects of fires (considered to be 800 meters for mortar and artillery) will violate an restrictive FSCM without prior coordination with 52 ID (M) TAC FSE.


d.  
HE munitions will be fired in place of actual FASCAM.  For round marking procedures, contact the Fire Support CSS OCs (WOLVES).


e.  
Keep the Brigade FSO informed of mortar and FIST locations and any internal FSCMs.


f.  
Request from Brigade/Live Fire FSO for weapon control status based on need for mortars to go Red Indirect or Lasers to go Red Direct for Lasing.

7.  
Rotational Unit Battery Responsibilities:


a.  
Each firing element will ensure that the referred deflection between the safety circle and the lay circle are within 10 mils using a separate means of orientation.  Lay of each howitzer will then be verified to + or - 2 mils.  Bore sight will be verified before lay is verified.  Gunnery Sergeants or above must verify the gunners reference card prior to firing.


b.  
XO’s min QE will be determined for all charges fired.


c.  
The unit will ensure that Danger Area Echo is clear of personnel not involved in the firing.


d.  
Time settings on time and variable time fuzes are not authorized on HE or WP projectiles.  Time fuzes must be set on point detonating setting IAW proper TMs and during live fire operations.


e.  
Each howitzer section chief and vehicle commander is responsible for the safe firing and  clearing of his weapon system or weapon.  Your tactical overlay will restrict your fires and maneuvers.


f.  
Follow the weapon control status outlined in Chapter 3.


g.  
The rotational unit will be directed through their chain of command to change weapons control status as appropriate.  The unit chain of command will pass confirmation of weapons control status to their battery OCs.


h.  
Place weapons on SAFE when not engaging targets or when traveling.


i.  
Misfires will be handled IAW the appropriate TM. 


j.  
No overhead fires in a direct fire mode.


k.  
There are no moving ground targets during the field artillery engagements.  All ground targets are plywood or E-type personnel silhouettes. You cannot engage aerial targets with the howitzer main gun.


l.  
Cannon firing batteries can execute self-illumination and killer junior engagements upon Fire Support Senior Combat Trainer (WOLF 07) approval.

4-15  Direct Fire Engagements

1.  
Force on Force.  Actual artillery units will occasionally be employed in the direct fire mode.  OCs will assess artillery (howitzer) direct fire engagements (when not equipped with MILES).  They will observe whether howitzer sections conduct direct fire procedures IAW FM 6-50.  The OCs will mark howitzer signatures with hand grenade simulators (unless HOFFMAN equipped), then make the appropriate assessment(s).

2.  
Live Fire.  Battery leaders must have a plan to control direct fire engagements and ensure all soldiers understand the NTC weapon control status designations.  Area E applies to everyone during direct fire engagements.  Do not violate Area E. Battery leadership must coordinate with all adjacent units for sectors of fire and other mutual defense issues.  Sectors of fire must be established, marked, and verified. Section chiefs must verify direct fire telescope bore sight and gun target line clearance prior to engaging targets.


a.  
Fighting positions must be to standard before soldiers can fire from them.  After the battery chain-of-command reviews all fighting positions, the battery commander must point out to the senior battery OC each fighting position that he expects to fire from.  Sectors of fire must be clearly defined and marked.


b.  
Plan and Use of Self-illumination.  Range to fuse function must be no less than 500 meters from friendly troops.  Range to canister impact must be no less than 1,000 meters from friendly troops.  Self-illumination targets must be pre-planned.  The battery must select an observer per unit TACSOP and he must have eyes on the pre-planned illumination target in order to adjust.  Use Charge 3GB or higher.

4-16  Killer Junior


The minimum authorized is Charge 3 GB.  Do not plan or engage Killer Junior targets closer than 1200 meters due to explosion safety hazards (Danger Area E) in Live Fire. The battery chain-of-command must establish, verify, and distribute Killer Junior Rotational Tables for each howitzer IAW FM 6-50. HE time fuzes (MTSQ) may only be used during battery lanes.  Warning.  Failure to perform dual independent checks at the gun may result in injury or death from projectile bursting prematurely in front of howitzer.

4-17  Mortar Platoon and Section Operations

1.  
There are no overhead fires of mortars.  Safety is the overriding consideration at Live Fire.  The Mortar Platoon/Section Leader and chain of command are responsible for the safe firing of all platoon weapons systems.  Anyone observing an unsafe act or a potentially unsafe act will command “CHECKFIRE”. If the command “CHECKFIRE” is relayed, the mortar platoon/section will immediately cease firing and FDCs will cease any computation.  If “CHECKFIRE FREEZE” is relayed to the platoon/section, the unit will do as above and command “TO REAR OF PIECE FALL IN”.  Following unit investigation and determination of the cause of safety violation, and a briefing on what measures are being taken to ensure that there is no recurrence of the violation, the OC chain-of-command may give them permission to resume firing.  Mortar platoons and sections will have the following manuals and forms (as a minimum):

· FM 7-90

· FM 23-90/TO 11W2-5-13-21

· FM 23-91

· ARTEP 7-90 MTP

· Appropriate  - 10 for mortar weapons systems

· DA Form 2408-4

2.  
Mortar firing positions requirements are the same as field artillery listed in paragraph 4-3.  Map spots are not allowed in Live Fire.

3.  
Except as listed below, mortars can not fire within 800 meters of friendly troops or 500 meters left and right of gun-target line, except 81mm and 60mm mortars if certain conditions are met.  81mm and 60mm Mortars can fire up to 500/300 meters respectively from friendly troops if the following conditions are met:

· Valid Registration and sheaf adjusted.  registration is not more than 4 hours old.

· Registration and sheaf adjusted with concurrent ballistic MET applied.  A valid subsequent MET must be applied if registration is more than 4 hours old.

· 60mm mortars may fire up to 300 meters from friendly troops and 300 meters left and right of gun target line in the in direct lay mode if they have met the position requirements.

4.  
Mortars will receive all Fire Support Coordination Measures from their battalion FSO or FSE.  FSCMs include NFAs, RFAs, ACAs, and Air Corridors.  All coordination measures will be posted on situation maps.

5. 
The safe firing of service ammunition near troops will be controlled by the issuance of fire support coordination measures and boundaries.  The TF FSE will disseminate the FSCMs and boundaries to the FDCs.  

6.  
Airspace Coordination.  If  communication is lost with the TF FSO/FSE, the unit will place itself in a check fire until communication is reestablished.

7.  
An OC must be present in order to fire.  Prior to firing a mission, the FDC must give the OC the mortar mission card.

8.  
The unit must have a redundant safety system to ensure safe execution of fires.

9.  
When using plotting boards, the left and right limits and minimum range will be posted.

10.  
Misfires will be removed IAW the appropriate FM/TM and unit SOP.  Misfires will not put the entire unit in a check fire.

11.  
The unit’s aiming circles and M2 compasses will be declinated using appropriate declination stations.  The mortars must coordinate with the FSO to get a declination site.  It is a requirement to lay the platoon section for firing with an M2 aiming circle.  The lay of the platoon/section must be verified with a declinated M2 compass.

12.  
Charges will not be exposed and will be in a sealed container prior to firing.  Wood ammunition boxes are not acceptable.  Rounds for FPF and Priority Targets (Max of 3 TGTs) may be precut.  If a unit pre-cuts ammunition, it will be done in the following manner:


a.  
To pre-cut ammunition, the unit must be in the firing position, have the target location, and have firing data.


b.  
The charges that are removed for the round will be placed back into the container from which they came, with the round.


c.  
If that round is never fired, the unit will be able to replace the original charges on the round from which it came.


d.  
No ammunition will be evacuated from the live fire area with either personnel or vehicles.

13.  
Units must have a secondary check system, this means a check computer.

14.  
To fire a direct lay mission, the unit must know its location and must have a four digit grid to the target to be engaged.  All Ground mounted systems will fire a minimum of three rounds to settle the base plates.

15.  
120mm Mortar Systems:


a.  
Must have a four-man gun crew, three must be an 11C MOS.  The FDC must have a four-man crew; three being 11Cs.




b.  
Unit must have hard copies of the H2 and K2 Firing Tables on hand with each firing element.




c.  
Minimum charge fired will be 7 4/8.  Units will ensure that the turntable stops and standard recoil clamp are present prior to shooting from the carrier.




d.  
The mortar carrier will not exceed a five degree (90 mil) slope.

16.  81mm Mortar Systems:


a.  
Must have a four-man gun crew, three must be an 11C MOS.  The FDC must have a four-man crew; three being 11Cs.


b.  
Unit must have appropriate firing tables on hand with each firing element.


c.
When the 81mm mortar is placed in the direct lay mode fires are then locally cleared by the Dragon OC and the Platoon OC. 

17. 60mm Mortar Systems: 

       a.  
Must have a three-man crew, two must be an 11C MOS.  If two 60mm Mortars are employed together, there must be at least two men per tube with on NCO to verify data on both mortars.

       b.  
No firing short of troops along the gun-target line.  Use only charge 1-2. 


c.
When the 60mm mortar is placed in the direct lay mode fires are then locally cleared by the Dragon OC and the Platoon OC. 

4-18  Notional Artillery

Notional Artillery will be suppressed if a friendly unit drives through the notional unit.  If an enemy force drives through the Notional Artillery Unit, the Notional Unit will be attrited by the Fire Support TAF. Observers will receive 6 digit grids during the day and 4 digit grid locations through OC channel of the type/quantity of equipment of notional artillery that is LOS compromised.  Notional Artillery is visually compromised if an observer with LOS meets the following requirements:

  



DAY 
    NIGHT

Unaided Observer       .5 km          1.5 km

Observer w/bino/map  5 km          3 km

Aided Observer

 5 km          3 km


4-19  Manual Artillery Assessment Tables

 SAWE is the primary method for assessing indirect fire engagements.  However, in the case of SAWE malfunction or the requirement to assess vehicles which are not fitted with MILES II Table 4-19 Figures 1 through 7 standardize vehicle and personnel effects.







Table 4-5 Radiation Maximums�
�
Type of Site�
Cumulative Radiation�
Continuous Radiation�
�
Opt. Radar Site�
15 min�
2 min�
�
Opt. Screening 


Crest (only)�
8 min�
2 min�
�
Other Site�
2 min�
2 min�
�









Table 4-4  Notional Artillery/Radar Movement Tables�
�
System�
Displacement�
Movement�
Emplacement/Ready to Fire�
�
M109A6�
1 minute�
3 minutes per kilometer�
2 minutes�
�
M1090A5�
7 minutes�
3 minutes per kilometer�
15 minutes�
�
MLRS�
1 minute�
3 minutes per kilometer�
2 minutes�
�
M119�
15 minutes�
3 minutes per kilometer�
12 minutes�
�
M198�
15 minutes�
3 minutes per kilometer�
15 minutes�
�
AN/TPQ-36�
10 minutes�
3 minutes per kilometer�
15 minutes�
�
AN/TPQ-37�
20 minutes�
3 minutes per kilometer�
30 minutes�
�
MRL�
1 minute�
3 minutes per kilometer�
2 minutes�
�
2S1�
2:20 minutes�
3 minutes per kilometer�
5 minutes�
�
2S3�
2:20 minutes�
3 minutes per kilometer�
5 minutes�
�
2S5�
2:20 minutes�
3 minutes per kilometer�
5 minutes�
�
2S7�
5 minutes�
3 minutes per kilometer�
8 minutes�
�
2S19�
2:20 minutes�
3 minutes per kilometer�
5 minutes�
�
MORTARS�
3 minutes�
3 minutes per kilometer�
3 minutes�
�
BM-21�
1 minute�
3 minutes per kilometer�
2 minutes�
�
ARC 1�
10 minutes�
3 minutes per kilometer�
15 minutes�
�






Table 4-6 Laser Capabilities�
�
Designator


Type �
Moving


Target�
Stationary


Target �
�
G/VLLDs/ HGSS�
3,000 M�
5,000 M�
�
RPV/UAVs �
3,000 M�
5,000 M�
�
OH-58Ds and AH-64s �
7,000 M�
10,000  M�
�






Table 4-8


CAS Final Control/ Target Marking Requirements�
�
CAS TGT�
TAC


(Terminal Air Controller)�
TGT


MARK REQD�
�
FLOT 3 KM or less�
ETAC�
YES�
�
FLOT 7.5 KM or less�
ETAC/FAC -A�
YES�
�
FLOT > 7.5 KM�
ETAC/FAC -A�
NO�
�






Table 4-10  CAS Minimum Safe Distances�
�
Ordnance�
MSD – Restriction�
�
MK –82 (500 lbs)�
2,000 meters�
�
MK – 84 (2,000 lbs)�
2,500 meters�
�
STRAFING                              1,000 meters and Final attack heading (FAH) specified in the 


“9-line must be oriented parallel to the FLOT”


�
�






Table 4-19 Figure 1  Casualties For 60mm and 81mm Mortar High Explosive (HE)�
�
ROUNDS�
6�
12�
18�
24�
30�
36�
42�
48�
54�
60�
66�
72�
78�
84�
90�
96�
102�
108�
�
TARGET TYPE�
CASUALTY ASSESSMENT�
�
TRPS IN OPEN (plt)�
-�
1�
2�
2�
2�
2�
3�
3�
3�
3�
4�
4�
4�
4�
4�
5�
5�
5�
�
TRPS IN OPEN (co)�
2�
3�
6�
6�
7�
8�
9�
9�
10�
11�
12�
12�
13�
14�
14�
15�
15�
16�
�
TRPS DUG-IN no overhead (plt)�
-�
-�
-�
1�
1�
1�
1�
1�
1�
2�
2�
2�
2�
2�
2�
2�
3�
3�
�
TRPS DUG-IN no overhead (co)�
-�
1�
2�
3�
3�
3�
4�
4�
5�
5�
6�
6�
6�
6�
7�
7�
8�
9�
�
TRPS DUG-IN w/ overhead (plt)�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
1�
1�
1�
1�
1�
�
TRPS DUG-IN w/ overhead (co)�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
1�
1�
2�
2�
2�
3�
�
WHEELED VEH�
-�
-�
-�
-�
-�
-�
-�
-�
1�
1�
1�
1�
1�
1�
2�
2�
2�
2�
�
ARTILLERY�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
�
ARMORED PSNL CARRIER�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
�
TANKS�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
�
(PLT = 20 personnel, CO = 80 personnel)�
�






Table 4-19 Figure 3   Casualties For 155mm Artillery (HE)�
�
ROUNDS�
6�
12�
18�
24�
30�
36�
42�
48�
54�
60�
66�
72�
78�
84�
90�
96�
102�
108�
�
TYPE TARGET�
CASUALTY ASSESSMENT�
�
TRPS IN OPEN (plt)�
2�
4�
6�
7�
8�
9�
10�
11�
11�
12�
12�
12�
13�
13�
13�
13�
13�
14�
�
TRPS IN OPEN (co)�
6�
12�
18�
21�
24�
27�
30�
33�
33�
34�
35�
36�
37�
38�
39�
40�
41�
42�
�
TRPS DUG-IN no overhead (plt)�
-�
1�
2�
3�
3�
3�
4�
4�
4�
4�
5�
5�
5�
6�
6�
6�
7�
7�
�
TRPS DUG-IN no overhead (co)�
1�
3�
6�
7�
8�
9�
10�
11�
12�
13�
13�
14�
15�
16�
17�
18�
19�
20�
�
TRPS DUG-IN w/ overhead (plt)�
-�
-�
-�
1�
1�
1�
1�
2�
2�
2�
2�
2�
3�
3�
3�
3�
4�
4�
�
TRPS DUG-IN w/ overhead (co)�
-�
1�
2�
3�
3�
3�
4�
4�
4�
5�
5�
6�
6�
7�
7�
8�
8�
8�
�
WHEELED VEH�
-�
1�
1�
1�
1�
2�
2�
2�
3�
3�
3�
3�
3�
4�
4�
4�
5�
5�
�
ARTILLERY�
-�
-�
-�
-�
-�
-�
-�
-�
1�
1�
1�
1�
1�
1�
1�
1�
1�
2�
�
ARMORED PSNL CARRIER�
-�
-�
-�
-�
-�
-�
-�
-�
1�
1�
1�
1�
1�
1�
1�
1�
1�
2�
�
TANKS�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
1�
�
(PLT = 20 personnel, CO = 80 personnel)�
�






Table 4-19 Figure 2   Casualties For 105mm Artillery, 107mm Mortar and 120mm Mortar (HE)�
�
ROUNDS�
6�
12�
18�
24�
30�
36�
42�
48�
54�
60�
66�
72�
78�
84�
90�
96�
102�
108�
�
TYPE TARGET�
CASUALTY ASSESSMENT�
�
TRPS IN OPEN (plt)�
1�
3�
4�
5�
6�
7�
7�
8�
8�
8�
9�
9�
9�
10�
10�
10�
11�
11�
�
TRPS IN OPEN (co)�
3�
6�
12�
15�
18�
20�
21�
22�
23�
24�
25�
26�
27�
28�
29�
30�
31�
32�
�
TRPS DUG-IN no overhead (plt)�
-�
-�
1�
2�
2�
2�
3�
3�
3�
3�
3�
4�
4�
4�
4�
4�
5�
5�
�
TRPS DUG-IN no overhead (co)�
-�
1�
3�
4�
5�
6�
7�
8�
8�
9�
9�
10�
11�
11�
12�
13�
14�
15�
�
TRPS DUG-IN w/ overhead (plt)�
-�
-�
-�
-�
-�
-�
-�
1�
1�
1�
1�
1�
2�
2�
2�
2�
3�
3�
�
TRPS DUG-IN w/ overhead (co)�
-�
-�
-�
-�
-�
-�
1�
2�
2�
3�
3�
3�
3�
4�
4�
4�
5�
5�
�
WHEELED VEH�
-�
-�
-�
-�
-�
1�
1�
1�
2�
2�
2�
2�
2�
3�
3�
3�
3�
4�
�
ARTILLERY�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
1�
1�
1�
2�
�
ARMORED PSNL CARRIER�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
1�
1�
1�
2�
�
TANKS�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
�
(PLT = 20 personnel, CO = 80 personnel)�
�






Table 4-19 Figure 4  Casualties for 105mm and 155mm Artillery Anti-Personnel ICM�
�
ROUNDS�
6�
12�
18�
24�
30�
36�
42�
48�
54�
60�
66�
72�
78�
84�
90�
96�
102�
108�
�
Target Type�
Casualty Assessement�
�
TRPS IN OPEN (plt)�
4�
6�
8�
9�
11�
12�
13�
13�
14�
14�
14�
15�
15�
15�
16�
16�
16�
16�
�
TRPS IN OPEN (co)�
14�
21�
28�
32�
39�
42�
46�
46�
49�
49�
49�
51�
51�
51�
54�
54�
54�
54�
�
TRPS DUG-IN no overhead (plt)�
2�
2�
3�
3�
4�
4�
4�
5�
5�
5�
6�
6�
7�
7�
7�
8�
8�
8�
�
TRPS DUG-IN no overhead (co)�
7�
7�
11�
11�
14�
14�
14�
16�
16�
16�
19�
19�
22�
22�
22�
25�
25�
25�
�
TRPS DUG-IN w/ overhead (plt)�
-�
-�
-�
-�
-�
-�
-�
-�
1�
1�
1�
2�
2�
2�
2�
2�
2�
2�
�
TRPS DUG-IN w/ overhead (co)�
-�
-�
-�
-�
-�
-�
1�
2�
3�
3�
3�
4�
4�
5�
5�
5�
5�
6�
�
�
�
Casualties For 155mm Artillery Dual Purpose ICM�
�
ROUNDS�
6�
12�
18�
24�
30�
36�
42�
48�
54�
60�
66�
72�
78�
84�
90�
96�
102�
108�
�
Target Type�
Casualty Assessement�
�
TRPS IN OPEN (plt)�
3�
6�
9�
11�
12�
13�
14�
14�
15�
15�
15�
16�
16�
16�
16�
17�
17�
17�
�
TRPS IN OPEN (co)�
9�
18�
27�
32�
36�
39�
41�
43�
45�
46�
47�
48�
49�
50�
51�
52�
53�
54�
�
TRPS DUG-IN no overhead (plt)�
1�
2�
3�
4�
4�
5�
5�
5�
6�
6�
6�
7�
7�
7�
8�
8�
8�
9�
�
TRPS DUG-IN no overhead (co)�
3�
6�
9�
12�
13�
14�
15�
16�
17�
18�
19�
20�
21�
22�
23�
24�
25�
26�
�
TRPS DUG-IN w/ overhead (plt)�
-�
-�
-�
-�
-�
-�
1�
1�
1�
1�
2�
2�
2�
2�
2�
2�
3�
3�
�
TRPS DUG-IN w/ overhead (co)�
-�
1�
1�
2�
2�
2�
3�
3�
4�
4�
5�
5�
6�
6�
6�
7�
7�
7�
�
ARTILLERY�
-�
-�
1�
1�
1�
1�
1�
1�
2�
2�
2�
2�
3�
3�
3�
3�
4�
4�
�
WHEELED VEH�
1�
2�
2�
2�
3�
3�
3�
4�
4�
4�
4�
5�
5�
5�
6�
6�
6�
7�
�
ARMORED PSNL CARRIER�
-�
-�
1�
1�
1�
1�
1�
1�
2�
2�
2�
2�
3�
3�
3�
3�
4�
4�
�
TANKS�
-�
-�
-�
-�
-�
-�
-�
-�
1�
1�
1�
1�
1�
1�
1�
1�
2�
2�
�
(PLT = 20 personnel, CO = 80 personnel)�
�






Table 4-19 Figure 5  Dual Purpose ICM Casualties FOR 227mm Rockets�
�
ROUNDS�
1�
2�
3�
4�
5�
6�
7�
8�
9�
10�
11�
12�
�
TYPE TARGET�
CASUALTY ASSESSMENT�
�
TRPS IN OPEN (plt)�
4�
8�
9�
11�
12�
13�
13�
14�
15�
15�
16�
16�
�
TRPS IN OPEN (co)�
12�
24�
27�
33�
36�
44�
45�
46�
47�
48�
49�
50�
�
TRPS DUG-IN no overhead (plt)�
2�
3�
3�
3�
4�
4�
4�
5�
5�
5�
6�
6�
�
TRPS DUG-IN no overhead (co)�
6�
8�
9�
10�
11�
12�
13�
14�
15�
16�
17�
18�
�
TRPS DUG-IN w/ overhead (plt)�
1�
2�
2�
2�
2�
2�
3�
3�
3�
3�
4�
4�
�
TRPS DUG-IN w/ overhead (co)�
2�
3�
3�
3�
4�
4�
4�
5�
5�
5�
6�
6�
�
ARTILLERY�
-�
-�
1�
1�
2�
2�
3�
3�
4�
4�
5�
5�
�
ARMORED PSNL CARRIER�
-�
-�
1�
1�
2�
2�
3�
3�
4�
4�
5�
5�
�
TANKS�
-�
-�
-�
-�
-�
1�
1�
1�
1�
1�
2�
2�
�
WHEELED VEH�
1�
2�
2�
2�
3�
3�
3�
5�
5�
5�
5�
6�
�
(PLT = 20 personnel, CO = 80 personnel)�
�






Table 4-19 Figure 7  Casualties For All OPFOR Indirect Fire Systems Except MRL�
�
ROUNDS�
6�
12�
18�
24�
30�
36�
42�
48�
54�
60�
66�
72�
78�
84�
90�
96�
102�
108�
�
TYPE TARGET�
TARGET CASUALTY ASSESSMENT�
�
TRPS IN OPEN (plt)�
1�
2�
3�
4�
5�
5�
5�
5�
6�
7�
8�
9�
10�
10�
10�
11�
11�
12�
�
TRPS IN OPEN (co)�
4�
7�
11�
14�
18�
18�
18�
18�
24�
27�
28�
32�
35�
35�
35�
39�
39�
44�
�
TRPS DUG-IN no overhead (plt)�
-�
1�
1�
1�
2�
2�
2�
3�
3�
3�
3�
4�
4�
5�
5�
6�
6�
7�
�
TRPS DUG-IN no overhead (co)�
-�
4�
4�
4�
7�
7�
7�
11�
11�
11�
11�
14�
14�
18�
18�
21�
21�
24�
�
TRPS DUG-IN w/ overhead (plt)�
-�
-�
-�
-�
1�
1�
1�
2�
2�
2�
2�
3�
3�
3�
3�
4�
4�
4�
�
TRPS DUG-IN w/ overhead (co)�
-�
-�
-�
-�
4�
4�
4�
7�
7�
7�
7�
11�
11�
11�
11�
14�
14�
14�
�
WHEELED VEH�
-�
-�
-�
-�
1�
1�
1�
1�
2�
2�
2�
3�
3�
3�
3�
4�
4�
5�
�
ARTILLERY�
-�
-�
-�
-�
-�
-�
-�
-�
1�
1�
1�
1�
1�
1�
1�
2�
2�
2�
�
ARMORED PSNL CARRIER�
-�
-�
-�
-�
-�
-�
-�
1�
1�
1�
1�
1�
1�
1�
1�
2�
2�
2�
�
TANKS�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
1�
�
(PLT = 20 personnel, CO = 80 personnel)�
�






Table 4-19 Figure 6  Casualties For OPFOR High Explosive MRL Fires�
�
ROUNDS�
1�
2�
3�
4�
5�
6�
7�
8�
9�
10�
11�
12�
13�
14�
15�
16�
17�
18�
19�
20�
�
TYPE TARGET�
CASUALTY ASSESSMENT�
�
TRPS IN OPEN (PLT X 3 = CO)�
1�
2�
3�
4�
5�
5�
5�
5�
6�
7�
8�
9�
10�
10�
10�
11�
11�
12�
14�
16�
�
TRPS, DUG-IN, NO OVERHEAD COVER (PLT, X 3 = CO)�
-�
-�
-�
1�
1�
2�
2�
2�
3�
3�
3�
3�
4�
4�
5�
5�
6�
6�
7�
8�
�
TRPS, DUG-IN W/ OVERHEAD COVER (PLT, X 3 = CO)�
-�
-�
-�
-�
-�
-�
1�
2�
2�
2�
2�
3�
3�
3�
3�
4�
4�
4�
4�
4�
�
ARTILLERY BTRY�
-�
-�
-�
-�
1�
1�
1�
1�
1�
1�
2�
2�
2�
2�
3�
3�
3�
3�
4�
4�
�
M2 / M3, IN OPEN�
-�
-�
-�
-�
-�
-�
1�
1�
1�
1�
1�
1�
1�
1�
2�
2�
2�
2�
2�
2�
�
M2 / M3, DUG IN�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
1�
1�
1�
1�
1�
1�
1�
1�
2�
�
M60 TANKS, IN OPEN�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
1�
1�
1�
1�
1�
1�
1�
2�
�
M60 TANKS, DUG-IN�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
1�
1�
1�
1�
�
M1 TANKS IN OPEN�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
1�
1�
1�
1�
2�
�
M1 TANKS DUG-IN�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
-�
1�
�
MLRS�
-�
-�
-�
-�
-�
1�
1�
1�
1�
1�
1�
2�
2�
2�
2�
2�
2�
2�
3�
3�
�
M113�
-�
-�
-�
-�
-�
1�
1�
1�
1�
1�
2�
2�
2�
2�
2�
3�
3�
3�
3�
4�
�
WHEELED VEH. COMBAT TRAINS�
-�
-�
-�
-�
1�
1�
1�
1�
2�
2�
2�
2�
2�
3�
3�
3�
3�
3�
4�
4�
�
FIELD TRAINS�
-�
1�
2�
2�
2�
2�
3�
3�
3�
3�
4�
4�
4�
4�
5�
5�
5�
5�
6�
6�
�
For Additional Rockets (Above 20) Add To Or Double Chart Figures�
�
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