Annex I (Multiple Launch Rocket System - MLRS) to CAS Bn SOP for Weapons Firing & Maneuver Area Use

1.  Purpose.  To provide guidance concerning scheduling and subsequent use of the Multiple Launch Rocket System (MLRS) on McGregor Range.

2.  General.


a.  The MLRS firing points are located in Field Firing Sites A, C, E and G at McGregor Range.  



     Field Firing Site 
Boundaries




Alpha

CF972470, 970455, 965455, 965465, 956473, 954476, 957478







Charlie

CF953518, 953510, 940510, 940520




Echo

CF945544, 951538, 938527, 934536




Golf

CF937560, 942552, 932552, 932560


b.  All MLRS firings will be included in the firing range and training area schedules.

3.  Scheduling.  In addition to scheduling requirements outlined in paragraph 16, this SOP, units requesting to fire MLRS on McGregor Range will submit USAADACENFB Form 88 (Range and Training Area Request) through Directorate of Plans, Training, Mobilization, & Security ATTN:  ATZC-DPT-PO, Fort Bliss, Texas 79916, prior to forwarding the Form 88 to Range Scheduling.

4.  Range Descriptions.


a.  Field Firing Sites A, C, E and G.



(1)  Primary use.  HAWK and ARTEP, E and G MLRS firings.



(2)  Secondary use.  MLRS firings..



(3)  Weapon authorized.



(a)  HAWK.



(b)  MLRS.



(4)  Description.  A flat land area with two cleared firing points.



(5)  Requirements.



(a)  Calibration runs will be made at the field firing site to be fired. 



(b)  Firing points will be surveyed prior to live firing.



(c)  Reload points will be at the field firing site to be fired from.

5.  Clearing Field Firing Sites.  Upon completion of firing units, will properly police and clear all LP/c's.  Units will be required to meet all clearance requirements set forth in the range clearance checklist. 

6.  MLRS Firing Safety.  Safety is always a prime consideration of soldiers and trainers at all levels, especially when training exercises use live ammunition.  Often, the implementation of safety procedures becomes counterproductive, preventing units from conducting realistic live fire training.  Units must be able to conduct realistic training using live or training ammunition while meeting all safety requirements.  The procedures in this annex are based on the principles of artillery safety in AR 385-63 and cover peacetime safety practices and procedures for MLRS firing.  Units following these procedures can conduct safe, realistic, effective live fire training exercises.  
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Appendix 1 (Rocket Firing Safety for MLRS Firings) to Annex I (Multiple Launch Rocket System (MLRS) to CAS Bn SOP for Weapons Firing & Maneuver Area Use

1.  Purpose.  This section prescribes general safety requirements for the MLRS.

2.  General Requirements.  


a.  CAS Bn’s safety officers are required to be present at Range Control during the firing of MLRS at McGregor Range.


b.  CAS Bn’s safety officer is the final safety authority for all firings.


c.  Personnel responsible for requesting "green time" for firing of MLRS will confirm scheduled firing NLT COB the day prior to the proposed firing.  Personnel will reconfirm their "green time" a minimum of two hours prior to desired time.


d.  Road guards.  



(1)  No traffic will enter the surface danger area after "green time" is granted.



(2)  Road guards will be deployed at grids CF932505, CF835561, CF889539 and CF935499 45 minutes prior to firing.  Road guards will be provided by the using unit..


e.  All MLRS rockets will be fired during the times prescribed in the published range firing schedule.  Changes to published firing schedule will be approved only by Range Scheduling.

3.  System Safety Preparation.


a.  Responsibilities.



(1)  Safety.  The responsibilities for safety are fixed as follows: (a)  Range Safety Officer.  The Range Safety Officer provides to the Officer in Charge (OIC) of firing, a safety card stating the location coordinates of the launcher firing area and the location coordinates of the target(s) to be engaged.  The range officer will also identify any special instructions that must be followed in firing at that range (road guards, time constraints aircraft over​flights, etc.).  He prepares and maintains all waivers for AR 385-63 and the procedures in this appendix.  All waivers must be approved by a general officer at the installation command level.



(b)  Officer in Charge (OIC).  The Officer in Charge (OIC) is normally the battery commander.  He is responsible for ensuring that all rounds are safely fired toward the designated impact area.  He will ensure that all applicable safety regulations and procedures are followed.  Specific duties of the OIC are covered in subsequent appendixes.



(c)  Operations Officer, Platoon Leader/Platoon Sergeant.  The Operations Officer and Platoon Leader/Platoon Sergeant are responsible to the OIC for safety in calibrating start up and updating the launcher(s) to be fired.  They must insure that data used for practice firing(s) is accurate, properly transmitted and received by the firing launcher(s).  Specific duties are covered in subsequent appendixes.



(d)  Launcher Chief of Section.  The Launcher Chief of Section is responsible for the operation of his crew from the reload point through rocket launch(s).  He will ensure that all procedures in the launcher are conducted in accordance with applicable technical manuals and that all reports/checks are verified in accordance with the procedures outlined in this annex.  Specific duties of the chief of section are contained in subsequent appendixes.



(2)  Certification.  The MLRS battalion commander/DIVARTY commander and MLRS battery commander are responsible for selecting and training all personnel tasked with specific safety responsibilities and for certifying that they are qualified to perform those duties.


b.  Procedures.
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(1)  The MLRS launcher fire control system (FCS) is designed to perform many repetitive self tests during operations.  The Line Replaceable Unit (LRV) built in test continually checks and monitors the launcher hardware and software throughout the process.  Additional manual checks should focus on crew error, the area which has caused all launcher related firing incidents.  The launcher will operate normally if incorrect or erroneous data is entered into the system.  Checks which verify all data input into the fire direction system (FDS) and launcher FCS eliminate most of the causes of firing incidents to date.



(2)  Computations of MLRS firing data (azimuth, quadrant elevation, and fuse setting) are made by the launcher on board fire control system (FCS).  The FCS conducts internal tests, all of which must be within system accuracy tolerances, before allowing the launcher to fire.  In order to complete a firing sequence, the LLM must be oriented and maintain accuracy within +/- 3 mils of the FCS ballistic solution.  This is known as the ballistic firing window.  If for any reason LDS hydraulic failure, part wear, adverse mechanical failure, etc., prevent the LLM from reaching or maintaining its computed ballistic firing window, the FCS will cancel the fire mission and not allow the crew to fire the rockets.  Additionally, during the conduct of every fire mission, the FCS further verifies its SRP and LLM position by comparing its data against a mechanical reference provided by azimuth and angle resolvers.  These resolvers are fitted to the rotating band of the launcher turret and the launcher's elevation actuator (a ball screw cylinder which raises and lowers the LLM to quadrant elevation).  A failure of agreement between the FCS, SRP and its mechanical resolvers will alert the crew through a "warning message".  Any indication of a system error (BIT light or prompt on the FCP) must cause the crew to immediately abort the mission in progress and troubleshoot the fault before continuing.



(3)  Operator error is minimized through verification of launcher start up data.  This verification must be made by the OIC or his designated representa​tive.  It consists of a comparison of the grid locations, altitudes, grid zones and target numbers entered into a calibrated launcher's FCS to a PADS established survey control point (SCP).  The hard copy of this data is sent via a LOCATION STATUS MESSAGE (LOST) to the battery operations center (BOC) and platoon operations center (POC) where it is validated and retained.  The BOC/POC will file this information for historical record.  In the BOC/POC, the operations officer/platoon leader will verify that the meteorological data and impact area target location were correctly entered by the FDS operator and transmitted digitally to the firing launcher(s), where the data is automatically entered into the FCS.  This independent verification of start up data at the launcher and by operations officer/platoon leader in the BOC/POC ensures that accurate position data is used during fire mission computation.  A failure of exact agreement of SCP data and start up data requires the mission to be aborted.



(4)  The tolerance within which the launcher can accurately position and fire during practice firings are identical to those used in a tactical situation.  This enhances tactical realism during training and validates the systems capa​bility.



(5)  Procedures for firing safety involve a properly calibrated launcher, verification that the FCS is functioning properly and verified launcher firing position within a designated firing area (150 meter radius).  Strict adherence to the operator's manual procedures/warning indicators and a hard copy of the launcher's firing ballistic solution sent via a Mission Fired Report (MFR) to the BOC/POC for historical record is required.



(6)  Use of observers properly oriented on the impact area to ensure warhead event for safety verification is dependent upon local firing range command safety procedure.  If spotting of the warhead is required, use of visual observers or radar tracking (Q-37) may be used.


c.  Computation of the MLRS surface danger zone.



(2)  The impact area consists of a rectangle around the target point (or target area for multiple aim points) and the corresponding flight corridor extending back toward the launcher.  The rectangle extends from 2,200 meters short of the target (toward the launcher), X meters (from Tab A) beyond the target, W meters (from Tab A) to either side of the target, and is completed by connecting the near left and right corners of the rectangular to respective points 350 meters to the left and right of the launcher firing area.  The impact area is designed to contain debris (payload, warhead skin, and rocket motor) from normally functioning rounds.  The dimension X is adequate to contain rockets when the fuse fails to function.  The impact area is expected to contain debris from rockets with single point failures.



(3)  The surface danger areas are described as follows:



(a)  Area A:  Lateral Danger Area - an area 320 meters in width, paralleling each side of the (impact area) surface danger zone.  Personnel are not authorized to be in this area during live firings.
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(b)  Area B:  Far Secondary Danger Area - an extension of the impact area, Area A, to a distance of 1300 meters beyond those areas.  Area B is considered adequate to contain debris from a rocket impacting at the far edge of the impact area.  Personnel are not authorized to be in this area during live firings.



(c)  Area C:  Near Secondary Danger Area - an area 1800 meters deep on the up range side of the impact area, and parallel to Area B.  Area C is designed to contain fragments from early functioning warheads or items exploding at the near edge of the impact area.  Personnel are not authorized to be in this area during live firings.



(d)  There is a danger area located between the danger areas C and E.  The size will vary with range to target.  The entire surface danger zone must be clear of all personnel unless a waiver has been approved in accordance with paragraph 1-4, AR 385-62.



(e)  Area E:  Launcher Forward Danger Area - that area of the surface danger zone that is within 4700 meters of the down range edge of the firing area.  It is endangered by premature fuse function or failure of the rocket motor during the boost phase.  Personnel are not authorized to be in this area during live firings.




(f)  Area F:  Launcher Danger Area - that area immediately to the rear of the launcher which is directly exposed to blast and debris.  Area F extends 350 meters to either side of the firing area and 400 meters to the rear of the firing area.  

Personnel are prohibited from occupying this 400 meter debris hazard during firings.  A noise hazard area extends an additional 500 meters past the debris hazard area.  The noise hazard area may be occupied only by personnel wearing hearing protection and having an operational need to be in that area (see Tab B, this appendix).




(g)  The fin release failure impact area is required for tactical rockets with M77 warhead, but is not for the practice rocket which has an additional fin restraint/release device.  The fin failure impact area is a sector with the origin at the launcher, radius of 12,500 meters, and includes a total angle of 114 degrees centered on the intended launch azimuth.  It is designed to contain rounds whose fins fail to open.  Personnel are not authorized to be in this area during live firings.

Range to Target (Meters)

____(See NOTE 1)_______





W
   X


min to 11,500
 840                  (See NOTE 2)

11,500 to 15,000
1000
5,500 + H*

15,501 to 20,000
1300
3,700 + H*

20,001 to 23,000
1500
1,900 + H*

23,001 to 27,000
1900
2,300 + H*

27,001 to maximum
2900
2,700 + 1/2

*H is the height of the launcher, in meters, above mean sea level.

NOTE 1:  Range to target is measured from the farthest point of the firing area to the target.

NOTE 2:  For targets less than 11,500 meters from the firing area, the distance X shall vary so that the distance from the nearest point of the firing area to the far edge of the impact area shall be 16,700 + H meters.  Adding Area B results in a minimum required distance of 18,000 + H meters for short range firings.
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Tab A (MLRS Surface Danger area Dimensions) to Appendix 1 (Rocket Firing Safety for (MLRS Firings) ) to Annex I (Multiple Launch Rocket System - MLRS) to CAS Bn SOP for Weapons Firing & Maneuver Area Use



Tab B (MLRS Surface Danger Zone) to Appendix 1 (Rocket Firing Safety for (MLRS Firings) to Annex I (Multiple Launch Rocket System) to CAS Bn SOP for Weapons Firing & Maneuver Area Use



Appendix 2 (System Operations for  MLRS Firings) to Annex I (Multiple Launch Rocket System - MLRS) to CAS Bn SOP for Weapons Firing & Maneuver Area Use

1.  Purpose.  To prescribe the step by step procedures for live fire of MLRS practice and tactical rocket firings at McGregor Range. 

2.  MLRS Launch Procedures.


a.  The step by step procedures required for live fire of MLRS practice and tactical rockets are contained in this appendix.  All live firings will be conducted with the launcher in the STOP setting in case of misfire/hangfire.  These firing procedures are identical to those listed in TM 9-1425-646-10, with the following additions:



(1)  Verified start up date entered only from a SCP.



(2)  Safety officer must verify target data used for FCS computation.



(3)  Verified LOST messages must be sent from the start up SCP, update point, hide area and selected firing point within the designated firing area.


b.  Step 1:  Prior to firing, the OIC will:



(1)  Ensure access to a calibration course for those launchers which will require calibration prior to firing.  (See Step 2 below.)



(2)  Ensure a SCP for launcher start up data input and launcher position determining system (PDS) update is available.



(3)  Ensure availability of one or more firing area (150 meters in radius).



(4)  Ensure that a SCP grid reference, firing area grid references, target(s) grid reference(s) and surface danger zone (SDZ) grid reference is used in the BOC/POC.



(5)  Ensure a means (observer/radar) to verify the warhead event (if required by local range safety procedure).



(6)  Ensure communication is established between launcher(s), BOC/POC, OIC and operations officer/platoon leader.



(7)  Ensure operational FDS with printer in BOC.



(8)  Ensure current MET is utilized for firing launchers (no more than four hours old).


c.  Step 2:  Launcher(s) calibrates.  (Normally, firing will not be conducted immediately after calibration.)  Platoon leader/platoon sergeant verify launcher is calibrated.  Calibration is not needed if the section chief has verified calibration values that are:



(1)  Less than thirty days old.



(2)  For the exact load currently being carried by the launcher.



(3)  Obtained after maintenance to the suspension or track drive system.



(4)  Obtained after any maintenance to the positioning determining system.

NOTE:  Calibration values are affected by the weight of the LP/C's on board during calibration.  Calibration values being used by the FCS must be based on a prior valid calibration of the same LP/C type.  It is not necessary to recalibrate if the current calibration values were obtained from two full M28 practice LP/C's and the vehicle is loaded with a M28 practice LP/C of three rockets (computer will compensate for the lighter weight).  
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It will be necessary to recalibrate if the current calibration values were obtained from a load of only one practice LP/C of three rockets and the weight is increased to one or two full LP/C's for firing.  (The launcher FCS cannot compensate for increased weight.)  A full two pod load of M28 practice LP/C's (not M27 trainers) should always be used for calibration.


d.  Step 3:  Gunner enters exact start up data from a valid SCP (verified by section chief).  Nonvolatile random access memory (NV/RAM) data will not be used.  The launcher will not input start up data from a map spot during practice firings.  When the SRP ready is displayed, the launcher sends a LOCATION STATUS MESSAGE (LOST).  The LOST message alerts the BOC/POC that the launcher is HOT and ready for a fire mission.  The BOC/POC verifies that launcher start up data is valid and sends the launcher to a reload point for PDS update and M28 practice rocket upload.

CAUTION:  All zeroes must not be used for position start up data.  Use of all zeroes for position start up data will cause an undetectable SRP error resulting in errors in vehicle heading and firing azimuth.


e.  Step 4:  Launcher is directed to reload point.  Gunner will:



(1)  Insure all LP/C trainers are off loaded.



(2)  Inspect ammunition (LP/C).



(3)  Supervise and perform loading of armed LP/C's and/or empty LP/C's. (4)  Conduct short no voltage test (SNVT).



(5)  Connect umbilical cables to M28 practice rocket LP/C.



(6)  Visually verify the launcher stows automatically and the travel lock hooks engage properly.



(7)  Perform PDS update.



(8)  Send LOST message to the BOC/POC from PDS update location.

NOTE:  When conducting an SRP realignment, record the launcher heading before realignment and compare it to the heading that appears on the FCP after realign​ment.  If a difference of greater than 15 mils occurs, then an error is indicated, and the system should be turned off and complete system start up performed.


f.  Step 5:  Launcher directed to hide area.  Crew will:



(1)  Check vehicle for serviceability.



(2)  Send LOST message to the BOC/POC from the hide area.



(3)  Realign SRP.



(4)  Correctly input all masking data.



(5)  Determine if masking data is entered correctly.  Ensure High QE NO is entered.  



(6)  Section chief will give a pre-fire safety brief to the crew.



(7)  Report status.


g.  Step 6:  FDS transmits current MET message digitally to the firing launcher.


h.  Step 7:  FDS transmits digital FIRE MISSION to firing launcher.



(1)  Launcher computes initial firing data.
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(2)  Gunner sends digital WILL COMPLY (WC) message upon successful initial computation of fire mission.


i.  Step 8:  Select FIRE MISSION routine from the auxiliary menu.  Gunner will:  Press NEXT FLD key and review the fire mission routine until reaching TARGET DATA.

j.  Step 9:  Gunner and section chief review TARGET DATA.  Section chief will:  Transmit target(s) data

information (northing, easting, altitude, grid zone, aim points and shifts) via FM radio to BOC/POC for safety confirmation.

NOTE:  This is a safety check.  Launcher crew will not change/edit data during edit/review of the fire mission.  BOC/POC will CHECK FIRE if launcher FCS target data is not exact.  Upon successful transmission of launcher target data, crew resumes mission.


k.  Step 10:  Launcher moves to firing area.


l.  Step 11:  In firing area, section chief will:



(1)  Select launcher firing point.



(2)  Ensure launcher is positioned within firing area, no more than 150 meters in any direction from the center of the firing area.



(3)  Ensure launcher is positioned on level ground (maximum slope is 265 mils, less than 89 mils is recommended).



(4)  Ensure launcher is positioned within +100 mils of primary or alternate heading.



(5)  Send a LOST message to the BOC/POC after launcher is parked, before initiating fire mission.

NOTE:  BOC will CHECK FIRE via FDS and voice in the event firing point LOST message is not received or there is a discrepancy of position data between launcher and BOC/POC.



(6)  Press INIT key to continue the mission if CHECK FIRE is not received.



(7)  Visually verify LLM is correctly oriented toward the target area.



(8)  Ensure launcher CAB SAFE LIGHT is out.

NOTE:  If any BIT light, mechanical problem or an incomplete firing summary occurs during firing operations, the gunner will safe rockets (verified by section chief) and the OIC will determine whether the launcher should be cleared from the launch point for assistance or continue with the mission.



(9)  Fire the rockets if method of control is WHEN READY (WR).



(10)  Fire the rockets IAW FCP countdown clock if method of control is TIME ON TARGET (TOT).



(11)  Fire the rockets upon receipt of fire command if method of control is AT MY COMMAND (AMC).



(12)  Transmit MISSION FIRED REPORT (MFR) to BOC/POC.



(13)  Stow the LLM (unless local range regulation requires otherwise).



(14)  Move off the firing point.  


l.  Step 12:  Operations officer, platoon leader/platoon sergeant will: 
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(1)  Ensure the firing is in compliance with all pertinent range regulations.



(2)  Ensure the correct MET message is transmitted digitally to the launcher(s) and acknowledged.



(3)  Ensure the correct CALL FOR FIRE (CF) message is transmitted digitally to the launcher and acknowledged.



(4)  Ensure that launcher target data is accurate and located within the SDZ impact area.



(5)  Ensure the launcher position is within the designated firing area and that position data of the launcher is accurate.

NOTE:  BOC will CHECK FIRE via FDS in the event SRP/PDS LOST message is not received from launcher or there is a discrepancy of position data or LLM position.



(6)  Ensure that a MISSION FIRED REPORT (MFR) is correctly recorded in the BOC/POC.


n.  Step 13:  Launcher moves to next position as directed by BOC/POC.


o.  Step 14:  Section chief verifies serviceability of remaining on board ammunition before continuing additional fire missions.
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Appendix 3 (Ammunition Safety for MLRS Firings) to Annex I (Multiple Launch Rocket System -MLRS) to CAS Bn SOP for Weapons Firing & Maneuver Area Use

1.  Purpose.  To prescribe general safety information and instructions for handling and using MLRS rocket ammunition.  It also identifies hazards that exist when using or handling the ammunition and what to do in the event of an accident.

WARNING:  Personnel working in or near the area where LP/C's are handled and stored may be exposed to hazards associated with high explosives.  Personnel must be aware of the general safety precautions contained in AR 385-62, -63, -64.

2.  General.


a.  Hazards.  The hazards described in this appendix are some that could occur.  They could be the result of malfunctioning during use or accidents.  All personnel handling or using the LP/C's must be aware of the risks and hazards involved.  All unsafe conditions must be avoided.


b.  Rocket malfunctions.



(1)  Dud fuse.  When the rocket fuses are tested by the launcher's FCS and a fuse fails the test, no special precautions are necessary.  Handle in the same manner as any LP/C with live rounds.



(2)  Misfire.  An attempt was made to fire the rocket.  The FCS did not detect any squib current.  No special precautions are necessary.  Handle in the same manner as any LP/C with live rounds.  Take action in accordance with Appendix 5, paragraph 3a.



(3)  Hangfire.  An attempt was made to fire the rocket.  Squib current to the rocket was found.  Emergency hangfire procedures must be followed.  LP/C's with hangfire rockets should be handled only in accordance with Appendix 5, para​graph 3b.


c.  Hazardous conditions.



(1)  Penetration of the LP/C launch tube.  Penetration of the LP/C launch tube could cause a flaw in the rocket.  A penetrated launch tube could also cause erratic rocket flight after firing.  Do not load an LP/C with a penetrated launch tube.  Damaged ammunition will be turned into ASP.



(2)  Premature rocket ignition.  Premature rocket motor ignition may cause injury to personnel and damage to equipment.  Other rockets in the LP/C could be damaged.  If the LP/C is in the LLM, treat this hazard the same as a hangfire.  Refer to instructions on unloading the LP/C.  Clear personnel immediately.  Request EOD support.



(3)  Mishandling.  Mishandling an LP/C can cause a flaw in a rocket.  When handling LP/C, do not drop, tumble, roll, drag, or walk on the LP/C.  If an LP/C is damaged by mishandling, clear immediate area and contact EOD.



(4)  External fire.  External fire may cause rockets to explode.  Notify fire department.  Clear area and contact EOD.


d.  Personnel safety requirements.



(1)  Precautions.  Personnel safety requirements are precautions which must be observed by all personnel working on or near loaded LP/C's.

WARNING:  



(a)  Personnel working in or near the area where loaded LP/C's are stored may be exposed to hazards associated with high explosives.  Personnel must be aware of the general precautions as contained in AR 385-62, -63, -64.



(b)  Always keep a shorting plug connected to a loaded LP/C.  Remove shorting plug only when personnel are in the process of connecting a tested LLM umbilical to the LP/C.  Stray voltage could cause rocket to fire and cause death.
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(c)  Burning rocket propellant cannot be extinguished.  If fire engulfs an LP/C, all personnel will be evacuated as

 directed by the section chief or platoon leader.



(d)  Burning rocket propellant is toxic.  Immediate access to NBC masks is required for all operations outside of launcher cab where personnel may become exposed to ignited rocket propellant.



(2)  To Ensure personnel safety and the safety of others when working near or with MLRS ammunition, the following precautions must be observed:



(a)  Do not operate electrical generating equipment in the area unless authorized and then only after all LP/C's have been inspected.



(b)  Do not carry spark producing devices into high explosive areas.



(c)  Do not smoke within 50 meters of the LP/C loading area.



(d)  Do not have fires or flame producing devices in area of high explosives.



(e)  Do not allow litter to accumulate.  Pick up trash.



(f)  Do not allow oily rags or other materials subject of spontaneous ignition to be stored or accumulate in area of high explosives.


e.  Limits.  All personnel working near explosive rocket ammunition must observe the following safety limits:



(1)  Non emergency maintenance tasks not directly related to MLRS tactical mission will be prohibited in the loading area where the LP/C's are stored and on the launcher when loaded.



(2)  The number of personnel permitted at or near the launcher loading area will be the minimum necessary to carry out the operation.


f.  Responsibilities.  Personnel working with rocket ammunition must always be aware of the safeguards, limitations, and the information in the following procedures:



(1)  Make sure personnel know what to do in case of fire.  The section chief should instruct the crew on what to do, including evacuation to a safe distance from potentially explosive ammunition in case of an accident involving a fire.



(2)  Make sure personnel know where NBC masks are stored and how to use them.



(3)  Make sure personnel know what to do when an ammunition malfunction, such as hangfire, or misfire occurs.  Refer to emergency procedures in paragraphs Appendix 5, page J-5-1, para 3a and 3b.    


g.  Area safety requirements.  The hazardous nature of high explosive rocket ammunition requires operations, involving MLRS rockets, be performed in an area specifically designated for this purpose.



(1)  Area safety requirements for MLRS ammunition shall be in accordance with the quantify distance information in TM 9-1300-206.



(2)  Loading operations in the area must be supervised by personnel who understand the hazards and risks involved and emergency procedures in case of an accident.

      h.  Inspection.  Inspection of MLRS rocket ammunition by crewman is limited to a visual check of the LP/C.  The inspection procedures described in the following paragraphs applies to all phases of LP/C handling within MLRS units.  The checks are for any damage which could affect the safety of a firing mission.  LP/C's that do not pass inspection must be rejected.  If any LP/C is rejected, turn it into the ASP.  The following terms are defined as:



(1)  Crack.  A narrow break in the material.  A partial break, but the material is not completely divided.



(2)  Dent.  A slight depression.  A small rounded hollow in the surface of the material.
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(3)  Gouge.  A scooped out area in the material due to cutting or tearing as in a scraping action.



(4)  Penetrate.  To make a hole into or through the material.



(5)  Scrape.  A slight scratch in the container.



(6)  Scratch.  A narrow, shallow displacement of material from a surface. (7)  Shattered.  To break apart, or to break into pieces.


i.  Visual inspection.  LP/C's should be inspected before they are loaded onto the ammunition resupply vehicles, or into the launcher.  Any LP/C defect or damage, which could affect the safety of a mission, is cause for rejection.  If the LP/C is dropped in any manner, it should n dunnage.



(6)  The AHA will be provided with adequate fire fighting equipment (fire extinguishers) for immediate action, and will be included in battery fire fighting plans.



(7)  The AHA will be secured at all times.  The individual battery commanders are responsible for providing security adequate to ensure a safe, secure and controlled access environment for the ammunition stored in the area.
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Appendix 4 (Check/Cancel Firing Procedures for MLRS Firings) to Annex I (Multiple Launch Rocket System - MLRS) to CAS Bn SOP for Weapons Firing & Maneuver Area Use

1.  Purpose.   To define check firing as a command to cause an immediate temporary halt in firing.

2.  General.   


a.  Check firing procedures. 



(1)  The command Check Fire may be received via digital FM, voice transmission or in person.  A Check Fire command may be initiated by any individual at any level within the chain of command or by outside agencies (i.e., range control).  The justification for initiating a check fire is to ensure a safe firing environment.  It is the responsibility of every individual to protect fellow soldiers and equipment through the strict enforcement of a sound safety program.  Any time an unsafe act is observed or a potentially dangerous situation occurs with respect to live firing, the individual witnessing the unsafe act is responsible for initiating a check fire, regardless of rank.



(2)  BOC/POC is responsible for executing all check firing commands received.  These commands may be all encompassing - Command Check Firing Message, or be specific for an individual target, Fire Mission Check Firing Command Message.



(3)  Upon a receipt of a check firing message, all firing elements will cease firing.


b.  MLRS launcher procedures.



(1)  When operating using radio messages, personnel can receive a check fire message at any time.  The FCS can store data for up to three targets.  Each target has a number.  Personnel can receive a check fire message for any one target; by target number, or all of them at once.



(2)  When a check fire message is received, the alarm will sound and a CHECK FIRE MESSAGE FROM BATTERY (or POC) - PRESS ALM ACK prompt will be displayed.



(a)  Pressing the ALM ACK key will turn off the alarm and the prompt will be erased.



(b)  If the check fire message was for one of the targets stored in the FCS, no further action is required.  If personnel are on a fire mission and receive a check fire message that is for the target personnel are firing on, when personnel press ALM ACK, a check fire prompt will be displayed.  If the time is 00:00, the check fire is for immediate action.  If a time is entered, the check fire is to be in effect at the time shown.



(c)  To check fire, set the ARM switch down (safe).  Firing will cease.  Whenever a check fire message is received, personnel must send BOC/POC a mission status message.



(d)  As soon as the ALM ACK key is pressed to turn off the alarm, a WILL COMPLY MESSAGE READY prompt will be displayed.  This prompt will appear in any field displayed.  When it appears, press the XMIT key.  The message is sent and tells BOC/POC personnel that they received the check fire message.



(e)  No further action of any kind will be taken.  Await further instructions from OIC/BOC.


c.  Cancel check firing procedures.



(1)  The check fire will remain in effect until the check fire is canceled.  (A check fire is to be canceled by the OIC only unless local regulations specify otherwise.)



(2)  When a cancel check fire or end of mission message is received on the launcher, the alarm will sound and the command message received prompt will be displayed.



(a)  Press the ALM ACK key.  If the cancel check fire was for a target number stored in the FCS, no further action is needed.  The check fire will be canceled.
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(b)  If the message is for a message personnel are on, when personnel press ALM ACK key, a cancel check fire prompt will be displayed.  A time for the cancel check fire will also be given.  If the time is 0000 hours, the action is to be taken right away.  If a time is shown, the firing is to start again at the time shown.



(c)  To resume firing, lift the switch guard and set the ARM switch up (arm).  Rockets will be armed.



(d)  When the rockets are armed, raise the switch guard and set the switch guard to the up position.  Hold the switch up for two to three seconds, then release the switch.  The rockets will start firing.



(e)  A mission status message must be sent to the BOC/POC.  When the cancel check fire prompt is displayed or not used, but returned to the ASP.  LP/C inspection is performed as follows:



(1)  Ammunition data cards.



(a)  Ammunition platoon crew chief.  Check ammunition data cards for LP/C's to be loaded to make sure they are correct.



(b)   The LP/C identification plate is located on the side of the LP/C.  The LP/C lot/serial number is stamped on the identification plate.  Lot/serial numbers are assigned to rockets made under the same condition.  This number is used in all reports concerning rocket ammunition.



(2)  LP/C type.



(a)  Check type of LP/C's to be reloaded to make sure they are the same type as specified in the loading or resupply orders.



(b)  Color codes identify the type of rockets in the LP/C.  The rocket color code is located on opposite corners of the LP/C.



(c) LP/C color identifications are as listed.







Modified          Modified


LP/C (Rocket) Type        Corner
1st Band          2d Band_

M27 Training  (Inert)     Bronze


M26 Tactical (M77)        Yellow

            

Brown


M28 Practice (Smoke)      Blue
Light Green       Brown



(3)  Make sure an electrical shorting plug is installed on the LP/C wiring connector.



(4)  Check LP/C wiring for crimped, frayed, loose, or broken wiring. (5)  Check LP/C damage as follows:



(a)  Cracked, gouged, or shattered launch tubes.



(b)  Check launch tube and covers for looseness or other indications the seal may be damaged or broken.



(c)  Check LP/C rails, braces and bulkheads for bends and dents.



(d)  Check lifting bar for bends and cracks.



(e)  Check condition of D-rings and their mountings.  Make sure the D-rings will lay flat against the side of the LP/C.  Look for structural cracks, or bends that could interface with loading LP/C onto an HEMTT/HEMAT or into a launcher.



(f)  Check LP/C for missing components or any other evidence to indicate LP/C is damaged.



(g)  Check bottom of LP/C to make sure skids are properly in place and bottom of LP/C is not damaged.

j.  Storage of practice ammunition.

I-4-2
(1)  Storage of MLRS live, practice rockets will be required for all ammunition not immediately involved in a

 live fire exercise.



(2)  A specifically designated area will be established by each battery issued live ammunition (rockets).  This location will be either the training area/range ASP (issuing point) or the battery AHA.



(3)  The AHA must provide a safe, secure and controlled area for the storage of ammunition, explosives and/or sensitive items.



(4)  A AHA will be clearly marked within the limits of the tactical scenario and well defined.  It should offer good vehicle traffic capability and provide good drainage.  



(5)  Live ammunition stored in an AHA will be uploaded on ammunition vehicles (HEMTT/HEMAT).  It will be downloaded on the ground only as a last resort.  Should downloading be required, ammunition must be provided, a WILL COMPLY MESSAGE READY prompt will also be displayed.  Press the XMIT key and the mission status message will be sent.
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Appendix 5 (Misfire/Hangfire Procedures for MLRS Firings) to Annex I (Multiple Launch Rocket System - MLRS) to CAS Bn SOP for Weapons Firing & Maneuver Area Use

1.  Purpose.   MLRS procedures for misfires/hangfires are covered in this appendix. 

2.  Definition.  


a.  Misfire.  Is a failure to fire due to faulty equipment (electrical energy has not passed through the umbilical cables to rocket igniter).


b.  Hangfire.  Is a malfunction of the rocket motor igniter (electrical energy has passed through the umbilical cables to the rocket(s).

3.  Procedures.


a.  Misfire.



(1)  If a misfire occurs and stop on misfire option was selected during start up, rocket firing sequence will stop.  Instructions to safe and then arm the rockets to continue will appear on the FCP display.



(a)  To continue firing rockets, set the ARM switch down (safe) and then back up gain (arm).  This will rearm the rockets.  Raise the switch guard and set the fire switch to the up position.  Hold the switch up for about two to three seconds, then release the switch, firing will continue.



(b)  If the next rocket should also misfire, the instructions will change to tell personnel that there is a malfunction (fault).  The FCU, LRU BIT indicator light will also come up.



(c)  Set the arm switch down (safe).  This will safe the rockets.  When the rockets have been safed, a SQUIB DRIVER MALFUNCTION prompt will be displayed.  The launcher has had a malfunction and the mission will be aborted.



(d)  If only one misfire occurs, another rocket will automatically be selected to replace the misfire.  The rocket will fire in its turn when the firing is continued.



(e)  If to continue to fire on misfire was selected during start up, personnel will do nothing.   The M will appear in the STATUS line and firing will continue.  If a SQUIB DRIVER MALFUNCTION appears, the mission will be aborted.  The FCU, LRU BIT indicator light will come on.


b.  Hangfire.



(1)  If one or more rockets hangfire, the hangfire is indicated when the HANGFIRE light on the front of the FCP comes on flashing.  It will continue to flash until the LP/C with the hangfire rocket down loaded is stowed.  An H will also appear under the rocket number on the status line of the FCP display.  If a hangfire occurs, notify the OIC at once. 



(a)  If a hangfire occurs and if the stop on hangfire option was selected during start up, rocket firing sequence will stop immediately.  Instructions to safe and then to arm the rockets to continue firing will appear on the FCP display.



(b)  To continue firing rockets, set the ARM switch down (safe) and then back up again (arm).  This will rearm the rockets.  Raise the switch guard and set the FIRE switch to up position.  Hold the switch up for 2 or 3 seconds, then release the switch.  Firing will continue.  The FCS will try to fire the hangfire rocket again.  If the rocket does not fire, another rocket will automatically be selected to replace the hangfire rocket.



(c)  If continue to fire on hangfire was selected during startup, personnel will do nothing.  An "H" will appear in the rocket status message, under the number of the rocket, or rockets, that is a hangfire.  Another rocket will be automatically selected to replace it.
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(2)  If a hangfire should occur and personnel are ordered to stay in position, double check the launcher cab.

WARNING



(3)  Do not set VENT FAN switches to HIGH and OVERRIDE when ventilate damper (intake filter) is in FIRING position.  Dangerous fumes may be drawn into the launcher cab and harm personnel.



(4)  Insure VENT FAN switch on cab ceiling is set to MED.



(5)  Insure VENT FAN switch on instrument panel is set to CONTROL.



(6)  Check and insure ventilation damper control is set to FIRING position.



(7)  Check and insure all doors, windows, hatches, and louvers are closed.



(a)  Gunner:  Check louvers.



(b)  Driver:  Check blackout window, ballistic cover, and door.



(c)  Section Chief:  Check hatch, louvers, door, blackout window and ballistic cover.



(8)  When rocket firing stops, set the ARM switch down to safe the system.



(9)  A hangfire message stating HANGFIRE OCCURRED will appear on the FCP display.  Press the XMIT key on the FCP.  This will send the mission fired message to BOC/POC.  The message contains updated target data and launcher rocket status.  It will tell personnel of the situation.



(10)  Personnel will stay in the firing position unless ordered to move the launcher.  If ordered to move with the LLM elevated, keep the LLM pointed to a safe field of fire.  Release the suspension lockout and drive the launcher slowly to a hide area, as directed by local orders or unit SOP.  Keep the launcher doors, windows and hatches closed.  Open only the louvers that personnel must open to be able to see to drive the launcher.

CAUTION



(11)  The launcher is not designed for travel with the LLM in an unstowed position to avoid equipment damage, move the launcher with the LLM elevated only in an extreme emergency.  Drive the launcher slowly.  Avoid rough ground and quick turns.  Launcher could be damaged.  Inspect the launcher thoroughly after moving.  Perform SRP align and PDS update before continuing normal operations.



(12)  A 30 minute wait time is recommended before starting rocket disposal action.

WARNING



(13)  Rocket exhaust gases are poisonous.  Breathing rocket exhaust gas can cause severe injury or death.  During a hangfire, personnel will wear the NBC mask while launcher ventilation damper is set to NORMAL.



(14)  After 10 minutes of waiting, if the launcher should become uncomfor​tably hot, all crew members should put on their NBC masks.  When the masks are on, set the launcher ventilation damper to NORMAL.

** Stay alert.  If the hangfired rocket fires, set the ventilation damper to FIRING immediately.



(15)  Wait another 20 minutes (total 30 minutes).



(16)  After 30 minutes (total) wait or when ordered, stow the LLM.  Press the LLM STOW key.  When the LLM STOW key is pressed, the FCP prompt will change the HANGFIRE OCCURRED - PRESS INIT TO OVERRIDE.  The LLM will not begin to stow right away.  Do not stow the LLM with a HANGFIRE without direct orders from the BOC/POC, OIC, or EOD.  Hangfire rockets could ignite and kill.



(17)  To stow the LLM, press the INIT key.  The HANGFIRE OCCURRED prompt will be erased.  Press the LLM STOW key and the LLM will stow.
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c.  The preceding procedures allow personnel to override the hangfire prompt and stow the LLM with a hangfired rocket.  The HANGFIRED OCCURRED prompt will be erased, but the HANGFIRE indicator light on the FCP will stay on until the LP/C with the faulty rocket is unloaded.  This change in stowing procedure is to make sure that personnel do not miss the fact that there was a hangfire.  It makes sure personnel want to stow the LLM.


d.  After the LLM is stowed, wait for further orders, or follow the unit SOP to dispose of LP/C's.  Keep launcher doors, windows and hatches closed while the launcher is moving to the unload site.  Open only the louvers that must be driven to the launcher.


e.  After unloading, SRP realigned, and PDS updated, continue normal operating procedures.
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Appendix 6 (Launch Tube Fire Emergency Procedures for MLRS Firings) to Annex I (Multiple Launch Rocket System- MLRS) to CAS Bn SOP for Weapons Firing & Maneuver Area Use

1.  Purpose.  This appendix specifies emergency procedures to be utilized in the event of a fire in the launcher section of an MLRS launcher.

2.  Procedures for launch tube fire emergency.  If a fire is discovered in a launch tube, do not move the launcher unless absolutely necessary.  It will only fan the fire and delay emergency procedures.  If the tactical situation requires personnel to move the launcher, move only a minimum safe distance.  Take emergency action as follows:


a.  Make sure personnel notify the platoon leader and battery.


b.  The section chiefs must immediately evaluate the situation and determine action to be taken.  Most fires will be self extinguishing and will go out before emergency actions can be taken.



(1)  Must the launcher be moved?



(2)  Does there appear to be time for launcher to complete loading?


c.  If the launcher must be moved and time permits, allow the launcher to complete stowing.  When stowing is complete, move the launcher to a safe location.  Continue with paragraph d below.  If the launcher must be moved and personnel cannot wait to complete stow operations, carefully drive the launcher to a safe location as the LLM stows.


d.  As the LLM stows, or immediately after parking at a safe location, press INDEX key.  The INDEX MENU will be displayed.  From the INDEX MENU, select BOOM CONT menu, option number 1.  Press EXEC key.  The BOOM CONTROL menu will be displayed.  From the BOOM CONTROL menu, select the reload position (LLM RIGHT or LLM LEFT); best suited for uploading LP/C's at the site where personnel are parked.  Press EXEC key.  WARNING:  (Fumes from burning launch tubes are NOXIOUS.  If a large amount of smoke is present, stand upwind if possible.  If not, wear NBC mask.)


e.  As the LLM moves into position, one crew member must obtain the portable fire extinguisher located in the cab beside the driver, and exit the cab.  Personnel will take their NBC mask.  Personnel will immediately proceed to the side of the launcher that shows sign of fire (most fires usually start at the front end of the LLM).  Personnel will be in position to use the portable fire extinguisher on the fire.


f.  At the same time, the second crew member must exit cab.  Personnel will take their NBC mask.  Move into position to unload the LP/C.  Prepare to unlatch the LP/C, disconnect the umbilical cable, and remove the BC from the storage compartment.  WARNING:  (Danger of explosion of burning rocket fuel is minimal.  Burning rocket propellant is toxic, and cannot be extinguished.  Wear NBC mask if personnel must be near the burning rocket propellant.)


g.  When crew member reaches the burning launch tube, use the fire extinguisher.  Direct the flow toward the base or bottom of the flame.


h.  The section chief must immediately decide if the LP/C, with burning launch tube, presents an immediate threat to crew and equipment.  Determine the following:



(1)  Was the fire put out using the portable fire extinguisher?



(2)  Is there any danger of the fire igniting the launch tube again?  (Once out, the danger of the launch tube fire igniting again is minimal.) 



(3)  Are there unfired rounds in the LP/C?  If so, are they in immediate danger of catching fire?


i.  Based on the section chiefs decision, one of the following actions should be taken:



(1)  If the LP/C was empty, and the fire is extinguished, the danger is over.  Advise platoon leader and OIC of the situation.  Normal operations can continue.
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(2)  If the LP/C has unexpended rounds and the fire is out, advise the platoon leader.  Wait for instructions.



(3)  If the fire is not completely out and if at all possible, unload the LP/C immediately.  After unloading, move the launcher and crew to a safe distance.  Wait for further orders.



(4)  If the fire is out of control, abandon the launcher.  Move the crew to a safe distance.
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Appendix 7 (Impact Areas) to Annex I (Multiple Launch Rocket system - MLRS) to  CAS Bn SOP for Weapons Firing & Maneuver Area Use



