Annex K (Cannon Artillery Safety) to CAS Bn SOP for Weapon Firing and Maneuver Area Use.

1.  Purpose:  The purpose of this Annex is to prescribe the safety precautions that will be in place before, during and after the firing of any cannon artillery on this range.

2.  Safety Duties:


a.  Before departing for the range, the safety personnel will read, understand, and comply with the following:



(1)  AR 385-62 or AR 385-63 as appropriate



(2)  AR 75-1



(3)  FM 6-50



(4)  FM 6-40



(5)  Appropriate FM's/TM's/TFT's for their weapon system and ammunition.


b.  Before departing for the range the commander will ensure that the following references and items and equipment are available for use in the firing position for safety purposes.



(1)  Authorized Range Safety Card



(2)  Applicable Tabular Firing Table



(3)  Applicable graphical firing tables and properly functioning BUCs/BCS



(4)  Applicable graphical site table



(5)  Map of area



(6)  Two declination aiming circles



(7)  A serviceable Gunners Quadrant per weapon



(8)  FM 6-50


c.  Before Firing:



(1)  The commander will accomplish the following tasks:



(a)  Verify that the Range Safety Card applies to his units exercise, and date, and confirm any pen-and-ink changes with the range office.



(b)  Prepare the safety diagram.  The commander will have in his possession copies of Range Safety Cards, safety diagrams, and safety Ts applicable to the firing for which he is responsible.  Other personnel performing safety duties will have safety diagram verified by independent computations.  Both sets of computed safety data will be present on the firing position.



(c)  Verify that personnel responsible for safety checks are range safety certified and have the appropriate safety diagram/safety ts for the firing position.



(d)  Verify that the battery/launcher/mortar is in the position specified on the Range Safety Card.
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(e)  Verify the azimuth of fire of the battery/platoon by using a second properly oriented aiming circle.  The second aiming circle (safety circle) will be set up no closer than ten meters from the lay circle and will oriented using the grid azimuth method taking into account the magnetic variation, a maximum variation of plus or minus ten mils will be allowed between the initial lay circle and the second circle (safety circle).




(f)  Verify that the azimuth of fire used to compute the safety diagram and lay in the howitzers is used in FDC.




(g)  Verify that the FDC has the safety diagram drawn on the firing chart or map.




(h)  Verify that range clearance (green time) has been obtained from Range Control in accordance with updated range firing schedule.




(i)  Verify the azimuth of fire for each howitzer by means of a compass.




(2)
The commander will properly accomplish the following actions.  He may be assisted by qualified command certified members of the chain of command, such as the platoon leader/sergeant of FDO.




(a)  Verify the proper positioning of the aiming posts, collimator, or aiming point in reference to the referred deflection by sighting through the weapons sight.




(b)  Verify boresight of each weapon after each change of firing position.




(c)  Verify the sight settings (to include slipping azimuth scale) and placement of safety stakes (towed weapons) or safety tapes/chalk marks (SP weapons)




(d)  Verify minimum quadrant elevation (min QE) determined by the executive officer/firing platoon leader.  Compare the XO's min QE for the minimum range from the range safety card using the larger of the two as safe min QE.




(e)  Verify that ammunition to be fired is the type specified on the range safety card.




(f)  Verify that the visible portion of applicable danger areas are clear of personnel (check with FO).  Ensure that firing does not commence until rounds can be observed visually from manned OPs, or electronically with reliable radar.




(g)  That the observer's position is reported to Range Control.



d.  DURING FIRING, the commander, assisted by the command certified platoon leader and sergeant will:




(1)  Ensure the following actions or conditions are met while firing:




(a)  All weapon safety features are operative.




(b)  Powder bags are not exposed to water or moisture.




(c)  No personnel smoke within 50 meters of the weapon or ammunition storage areas.




(d)  Proper ammunition handling procedures are followed.




(e)  Time fuse previously set and not fired are reset to proper storage setting.




(f)  Primer inserted only after breech is closed.




(g)  Cannoneer inspects powered chamber and bore after each round fired.




(h)  Cannoneer swabs powder chamber after each round fired from weapon using separate loading ammunition.
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(i)  All bubbles leveled.



(j)  All fire commands are read back correctly from the individual gun commands.



(k)  All registration corrections are correctly applied.



(l)  All personnel at the firing position are wearing hearing protection.



(2)  Designated a command certified officer or NCO to be responsible for the safety duties of the C/Sec or a section led by uncertified C/sec (E below).  If no command certified individual is available to assume the safety responsibilities of a particular section, that section may only follow commands and will not cut charges, set fuses, or fire rounds.  Such sections may only dry fire.



(3)  Visually check for parallel laying.



(4)  Report accidents, malfunctions, erratic firings, and violations of this range regulation immediately to the appropriate next higher commander and to Range Control.


e.  DURING FIRING, the Command Certified Chief of section, supervised by the Commander and Platoon Leader/Sergeant will:



(1)  Record lay data on gunners reference cards.



(2)  Ensure he has the proper safety T for that firing position.



(3)  Ensure that sight settings are correct and the howitzer is marked with deflection limits using safety tape/chalk for SP weapons and safety stakes for towed weapons.



(4)  Fire only serviceable rounds of authorized ammunition.  If he has any doubt whether a particular type round is authorized, he will check with the commander before allowing the type round in question to be loaded and fired.



(5)  Fire only the charge increment authorized on his safety T.



(a)  Ensures that the proper charge increments for each type round are present before the round is prepared for firing.



(b)  Once the round is prepared, he will place the correct number and type of charge increments in the powder chamber before firing the howitzer.



(6)  Will not fire rounds below Min QE or above MAX QE, outside lateral safety deflection limits, or with fuse settings below minimum time, as specified on his safety T.



(7)  For commands which are unsafe to fire, give the response "Unsafe to Fire: and reasons.  Examples:  "Unsafe to fire 3 mils outside right safety limits and 20 mils above Max QE" or "Unsafe to fire 5 miles below Min QE".



(8)  Accept final responsibility for safety of weapon settings and crew prior to command "Fire".



(9)  Command "Check Firing" if he observes any unsafe conditions, report these conditions to the chain of command, and suspend firing until the unsafe condition are corrected.



(10)  Ensure hearing protection is used by members of his section.


f.  The Fire Direction Officer will verify that the safety limits from the safety diagram are properly plotted on the firing charts or map and that only safe commands are transmitted to the firing sections.  Further, he will:



(1)  Verify and apply registration corrections to appropriate safety duties within the firing position.
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(2)  Exercise special caution in special situations.  If a deflection difference or special corrections are sent to the firing sections, he must ensure that each will be within lateral safety limits,  This applies to quadrant corrections and range limits as well.

3.  Safety data processing using safety data obtained from Dona Ana safety card.


a.  Range Safety Cards will be prepared and issued by McGregor Range Control for Dona Ana firing points.  No ammunition, fuze, weapon, fire, or charge other than that authorized by the card will be used.


b.  The minimum and maximum ranges established on the Range Safety Card DO NOT provide for vertical interval.  Site must be determined and included with the elevation from the minimum and maximum ranges established on the Range Safety card resulting in Min QE and Max QE.  To determine site, the highest altitude will be used at the maximum range.  When an isolated high peak at minimum range or a depression at maximum range will cause an unnecessary limitation along the whole minimum or maximum range line, a separate site will be computed for the peak or depression.  Firing in this area will be limited by the computed quadrant elevation and necessary deflection limits of the area.


c.  Surface danger areas, computed and constructed by Range Safety Officer personnel, include piece displacement factors.



(1)  Unless the Range Safety Card indicates otherwise, weapons will be located within 200 meter radius of the firing marker of surveyed grid location.  When firing extended fronts, weapons displaced outside the 200 meter radius from the FP marker will have a separate safety T computed based on displacement outside form firing point marker.  Extended on front must be requested, in advance, through Range Scheduling.



(2)  Special firing requests which are not covered above should be referred to the Range Safety Office for coordination and/or decision.



(3)  Requests for a firing position from units using less than a complete battery of weapons should reflect a preference for a firing position of less than 200 meter radius.  A smaller firing position radius allows the size of the impact area assigned on the Range Safety Card to be increased.


d.   Prior to registration, targets must be selected in the central portion of the impact area.  After registration, registration corrections must be applied to time, reflection, and guadrant limits.  Units may fire MET plus VE in place of a registration.


e.  In high angle fire, the deflection limits will be corrected by moving the right limit to the left by the amount of maximum drift for the charges being fired within the range limits on the Range Safety Card.  The left deflection limit will be corrected by moving the left limit to the left by the amount for minimum drift for the charges being fired within the range limits on the Range Safety Card.


f.  If the minimum quardant elevation to clear a makes is greater than the minimum quadrant elevation computed from the Range Safety Card,  The minimum quadrant elevation from clearing the mask will become the minimum quardant.  FM 6-40, chapter 7, will be used as a guide by members of the chain of command for computing the minimum quandrant elevation to a mask (XOs Min QE).


g.  The officer/NCO responsible for the operation of the FDC will have the safety limits specified by the Range Safety card drawn on the firing charts.  Data required to be drawn on charts are the lateral azimuth limits and the minimum/maximum ranges, to include doglegs.

4.  Firing procedures for training area cannon artillery fire.


a.  These instructions prescribe the policies and safety requirements for those units who choose to conduct live fire artillery from locations other than established Dona Ana surveyed firing points.  Prior Range Control approval is required.
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b.  With the development of new field artillery fire direction and survey systems, cannon batteries and platoons can occupy firing positions in a variety of ways.  These instructions allow field artillery cannon units to tactically occupy and fire from any location within a scheduled training area.


c.  In addition to those duties as prescribed in paragraph 1-1c,  the position commander will ensure that these procedures are followed.


d.  Choosing firing positions with range scheduling.  Artillery will shoot from established Dona Ana firing points unless special requests are made through Range Scheduling/Operations.  Once a position has been chosen, the unit's organic survey section will be used to survey each position commander may choose to use Dona Ana surveyed firing points contained within his scheduled training area and use survey information provided in the Dona Ana firing point trig.


e.  Survey Producers:  Unit survey personnel and the position command will decide on a suitable location for the orientation station.  Survey personnel will use conventional techniques and/or position and azimuth determine system (PADS) to provide an accurate location of the ORSTA and azimuth to the EOL for each position.


f.  The position commander has the responsibility of verifying the surveyed location of the ORSTA.  Graphic resection, resection or map spot methods of location may be used to verify that the ORSTA is within 100 meters of the surveyed location.


g.  Target Area:



(1)  The target area is a designated area that field artillery cannon safety officers use to construct artillery safety boxes and use this data to compute and construct safety Ts as specified in FM 6-50, chapter 12 for their firing positions.  All probable errors and safety danger areas are accounted for in the target area.



(2)  Each firing position will have a firing chart or a mounted 1:50,000 Dona Ana map with the impact area plotted on it.  The following grid locations will be plotted on it.  (See Annex B-5-1 for impact area grids)


h.   Firing Position Center:



(1)   Each firing position will have a designated position center, battery center, or center howitzer.  Safety data will be initiated using this point.  Safety Ts that are constructed during this data will be valid for howitzers with in a 200 meter radius.  Howitzers that are outside of the 200 meter radius of the position center of gun will have a separate safety T computed.



(2)  Safety officers may use a surveyed grid location or a grid derived from entering polar coordinates from the aiming circle to the center howitzer in BCS or BUCS as the position center.  The grid coordinates of the position center will be plotted on the firing chart or the Dona Ana map.


i.  Construction of the safety box and requirements for the computation of safety data:



(1)  Once the target area and the position center have been plotted, the position safety officers will use a range deflection protractor to construct a safety box within the target area.  Unit safety personnel are encouraged to use as much of the target area as possible and can construct safety boxes that contain doglegs.



(2)  The position commander will verify that the safety box is contained within the specified target area.



(3)  The following information will be extracted from the constructed safety box to construct a basic safety diagram for safety computations.



(a)  Left azimuth limit



(b)  Right azimuth limit



(c)  Minimum range



(d)  Maximum range
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(e)  Azimuth of fire



(4)  The altitude of the firing position, a maximum altitude at minimum range and minimum altitude at maximum range will be obtained from the Dona Ana map.



(5)  Charge selection:  Safety officers may select the charge(s) of their choice provided that the minimum charge fired is capable of achieving 1400 meters beyond the minimum range line.



(6)  Bucs may be used to compute or verify safety data.  Once published, FM 6-40 will contain procedures that will be used to compute safety data using BUCS.


j.  First Round(s) Fired:  Safety officers and/or forward observers will fire the first round(s) from a new firing position close to the center of the target area as observation allows.

5.  Special Situations:  the firing of shell COPPERHEAD, and hip-shoots need special approval from Range Scheduling.  Range Operations will issue safety cards with specific instructions that are applicable to the special request.

6.  Direct Fire for Artillery:

a.  When direct fire is employed, the safety limits used to compute low angle safety data will be taken from the safety card.  Position commanders will construct a safety T that will be give to section chiefs.


b.  Howitzers will be layed using orienting angle, grid azimuth, or simultaneous observation methods orienting an M-2 aiming circle.  The azimuth of fire will be verified be appropriate safety personnel.


c.  The howitzers will be marked with deflection limits using tape, chalk, or safety markers for SP howitzers and taken for towed howitzers.


d.  For range, even though firing is conducted with the use of the range scale in the panoramic telescope of direct fire telescope, the chief of section must verify the elevation with gunners quardrant so that rounds fired will be safe.

7.  Mortars:

a.  Mortars will shoot from only established Dona Ana firing points unless special requests are made through Range Scheduling/Operations and survey is available.


b.  Paragraph 2 applies when firing mortars.  The safety data is computed in accordance with FM 92-23.  The range safety card for mortars will specify a minimum and maximum range, a minimum and maximum charge for each of the three standard elevations, 800 mils, 900 mils, and 1065 mils, and left and right azimuth limits.


c.  Mortar units may direct lay; but must compute safety data, lay with M-2 aiming circle, and place azimuth/deflection limit stakes so that acquired targets are in the prescribed safety box for the mortar point.

8.  Artillery and Mortar Observation:


a.  Forward observers are required to check into the range safety net.  Observation posts are required to maintain communications with Range Control unless prior approval has been granted by Range Control.


b.  Artillery and mortar rounds fired must be observed.  When visibility is less that 1/2 mile firing will cease, unless radar is available to support the firing unit.


c.  Forward observers will have the safety box of the firing unit drawn on an overlay or map.  Only targets within the authorized safety box will be engaged with indirect fire.


d.  All roads that are observed outside of the prescribed safety box will be reported directly to Range Control using FM radio (frequency 41.70).
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9.  Ammunition Care, Handling, and Safety:

a.  Safety precautions contained in FM 5-40, TM 9-1300-206, TM 43-0001-28, AR 385-63, and the appropriate weapons operators manual will apply at firing points.


b.  Ammunition to be fired will be removed from sealed containers and protected from adverse weather elements, to include the direct rays of the sun, as much as possible.  Ammunition will not be removed from sealed containers any earlier than is necessary to prepare it for firing.  Precutting of powder chargers is NOT authorized except for controlled demonstrations, and special training missions (FPF, Preplanned Priority target, etc).  Commanders will ensure that rounds with charges precut are fired safety.


c.  Only authorized fuse wrenches will be used to assemble the fuze to the projectile.  If the projectile contains a deep fuze cavity, the supplementary charge will be inserted in the cavity unless a long intrusion VT fuze (M72B, M514, or M513) is used.  All supplemental charges not fired with the projectile will be collected and returned to the ASP as residue.


d.  Ammunition and/or residue powder increments will not be left unattended.

10.  Firing Restrictions:

a.  Firing unfused projectiles on any Fort Bliss range is prohibited.


b.  When personnel occupy any part of surface danger area "D", as defined in AR 385-63, chapter 11, only lots of ammunition and components approved for overhead fire will be used.

11.  Misfires:    In the event of misfire - hot tube, the Position Commander is responsible for:

      a.  Personnel Safety.


b.  Proper procedures as outlined in the appropriate weapons operators manual.


c.  Notification of Range Control.


d.  In addition, the Position Commander may request technical assistance from post support elements (EOD) through Range Control.

12.  Malfunctions:

a.  In the event of a weapon or ammunition malfunction other than routine cases, such as misfires, hang-fires and duds. the Position Commander will:



(1)  Suspend firing.



(2)  Ensure that the weapon and ammunition involved are retained intact.



(3)  Contact Range Control, who will then immediately notify the Chief, Ammunition Branch, Supply Division (Post Ammunition Officer), DOL, in all cases except instances involving nonstandard Army inventory items.  The Post Ammunition Officer will request the services of the Chief of Maintenance, if required.  For rounds that leave the tube and travel a short distance, treat the round as a dud.  do not handle or allow the round to be moved until it is examined by EOD.



(4)  Continue exercise/problem upon release authority issued by the Range Officer or by his designated representative.


b.  The representatives of the major unit firing command will conduct a technical investigation of incidents involving the field artillery and will:



(1)  Inform the Cdr, CAS Bn or his designated representative of the incident, findings, actions taken, and recommendations.
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(2)  Request through command channels the submission of a detailed report, if appropriate, from the Position Commander.  If required, this report will be submitted in accordance with AR 15-6 within 14 days through channels to this headquarters, ATTN:  ATZC-B-C


c.  The Cdr CAS Bn or his designated representative will:



(1)  Report the incident to the major command headquarters of the unit involved.  If the incident was attributed to human failure investigation.  A written report of the investigation, if required, will be submitted in accordance with AR 15-6.  The report will be submitted within 14 days through channels to this headquarters, ATTN:  ATZC-B-C.



(2)  Take necessary action to advise subordinate commands, if the incident involved suspended ammunition.



(3)  Notify the Ft Bliss Safety Office.



(4)  Authorize continuance of exercise if circumstances indicate such action is appropriate.


d.  Blowbys and Stickers:  Occasionally, units may experience malfunctions described as blowby(s).  Blowbys and stickers are generally referred to interchangeably and should be handled with caution.



(1)  These malfunctions may occur when firing a lower propellant charge.  The projectile lodges in the tube and gases under pressure are trapped within the chamber.  Removal of the primer is dangerous, as it will be expelled rearward when released.  The expelled primer may cause injury to personnel standing in its path.



(2)  Personnel will stand clear of recoiling parts.  DO NOT OPEN BREECH.  Evacuate crew personnel 200 meters or more from the howitzer and notify Range Control.



(3)  Personnel will not tamper with the weapon prior to the arrival of representatives from DOL.  The DOL representative will determine what actions will the taken to clear the weapon.  EOD will not attempt to extract the projectile until the DOL representative gives approval.



(4)  Units may refer to the appropriate weapon -10 for additional guidance.

13.  Erratic Firing:  Any projectile that bursts on lands outside safety box, will require immediate action and investigation to determine the cause.


a.  Anyone detecting an erratic round will:



(1)  Cause the responsible unit to suspend firing, if the unit can be immediately identified.



(2)  Immediately report the incident to Range Control.  The report will include:



(a)  Date and time erratic round was observed.



(b)  Injury to personnel.



(c)  Equipment damaged.



(d)  Number of round(s).



(e)  Location of round(s).



(f)  Airburst, estimated height.



(g)  Ground burst, crater available.  (ensure that the crater and any fragments are not disturbed prior to the arrival of a Range Officer).



(h)  Location of observer



(i)  Knowledge of source of erratic round(s)
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(j)  Name and unit of person reporting


b.  Upon receipt of a report of a round out of impact, whether ground or airburst, Range control will issue the following directives to artillery and mortar firing points on the appropriate ranges:


CEASE FIRE FREEZE.      CEASE FIRE FREEZE.


ALL INDIRECT FIRING POINTS,  THIS IS FORT BLISS RANGE CONTROL.


CEASE FIRE FREEZE.

Appropriate firing points will then stand by to acknowledge receipt of the call by responding with name and rank of FTO, when his firing point is called.


c.  On receipt of a cease fire message containing the word FREEZE, no weapons will be moved or fired.  Sighting and aiming stakes will be left in place, fire control equipment will not be altered, and ammunition will not be moved.  Personnel will move away from weapons and weapons vehicles.


d.  Ground bursts will be analyzed as quickly as possible to determine if any direct fire ranges are affected.  Direct fire ranges are selectively put into a dry status when their danger fans cover the crater analysis area and will remain so until the crater team returns from down range.


e.  The position commander of a suspect or known unit will:



(1)  Suspend firing



(2)  Immediately cause cannoneers to fail in at the rear of their pieces and that pieces remain as laid.  No ammunition will be disturbed until clearance has been given by the Range Officer or the investigating officer.



(3)  Determine the facts surrounding the incident and report them to both the Range Officer and the investigating officer.



(4)  Firing Date Report:  when indirect firing units are put into a "Cease Fire Freeze" status position commanders will immediately prepare a report containing the following information for Range Control.



(a)  Firing Point/Grid



(b)  Time of last mission



(c)  Unit



(d)  Weapon Fired



(e)  Azimuth of Fire



(f)  type of Fuse


 
(g)  Time set on Fuse



(h)  Deflection Fired



(i)  Quadrant



(j)  Charge Fired



(k)  Target Location (Should hit grid)



(l)  Location of Impact (Did hit grid if known)
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(h)  Upon completion of his investigation the investigating officer will notify the Range Officer of units that he has cleared.  Range Control will notify the unit concerned when the check fire has been lifted.  Once the Range Control has given a unit check fire, only the Range Officer has that authority to lift it.

14.  Unsafe Conditions:


a.  Any individual (military or civilian) who observes an unsafe act or condition may cause firing to cease by commanding CHECK FIRING.  The act of condition will then be explained and corrected.


b.  Everyone must remain alert and watchful for personnel, vehicles, or aircraft which might inadvertently wander into danger areas.  If this occurs, command firing to cease and notify Range Control immediately.  Firing may not be resumed until the personnel, vehicles or aircraft have cleared the danger area and Range Control has lifted the check fire.
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Appendix 1 (Authorized Areas for Artillery/Mortar Powder Burning) to Annex K (Cannon Artillery/Mortar Safety) to CAS Bn SOP for Weapon Firing and Maneuver Area Use.
1.  The following areas are authorized for artillery/Mortar power burning:


a.  Burn Area 
# 1   CF  642630






# 2   CF  689658






# 3   CF  599572



(1)  Excess power burning will be supervised by unit commanders certified (annotated on FB Form 0825) Officer/NCO.



(2)  Power burning will be accomplished as follows:



(a)  Transport excess propellant to the nearest authorized burn site, transport in a metal container on a cargo vehicle equipped with metal cargo bed, explosive signs, and one operational 10 BC-rated fire extinguisher.  No other material, equipment, or passengers will be transported in the cargo bed during such movement.



(b)  The on-site burn detail OIC/NCOIC will contact range control via FM radio upon arriving at the burn site for restrictions prior burning.



(c)  Sufficient unit personnel and fire fighting equipment will be present at the burn site to control the fire.  There will be at the minimum 10 gallons of water, one shovel, and one firebeater on hand.



(d)  Personnel and equipment (except a two man burning detail) will be at least 50 feet from the burning site.



(e)  Burning must be done in short strings in the center of the area and will not exceed 50 feet in length, 12 inches wide, and a single layer deep.  This exposes the explosive material to the flame gradually, to prevent sudden, uncontrollable flare ups.



(f)  The exposed explosives will be ignited from the downwind side.



(g)  During extremely dry and windy periods (wind exceeds 12 knots), Range Control will restrict the burning or excess powder bags.  Unused powder increments that cannot be burned due to weather conditions will be packed in metal containers and returned to the ammunition supply point.



(h)  At completion of burning, the OIC/NCOIC will ensure all material is completely extinguished, contact Range Control via FM radio and report burning status, request to depart burn site.
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