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Chapter 2

HAZARD CLASSIFICATION, STORAGE AND COMPATIBILITY PRINCIPLES,
AND MIXED COMPATIBILITY STORAGE
Section 2A–DoD Hazard Classification System
2.1.  Purpose of Hazard Classification.  The DoD Hazard Classification System is designed to reflect the type and degree of hazard associated with an AE item.  It is used to determine the degree of protection (such as distance separation) needed for various exposed locations and people, and to determine which items can be safely stored together.  A hazard classification is assigned for each AE item in the form and packaging in which it is normally stored and offered for transportation as cargo in commercial or military vehicles.

2.2.  Responsibility for Hazard Classification.  Air Force organizations (should this say program office?) that develop, or first adopt for use, AE items are responsible for obtaining hazard classifications using the procedures in TO 11A-1-47, Explosives Hazard Classification Procedures.
2.3.  Hazard Classification Authorities.  The AF hazard classification authorities are AFSC/SEW, AAC/SES, and OO-ALC/WMCS.  Army and Navy hazard classification authorities are listed in TO 11A-1-47.

2.4.  Standards for Determining DoD Hazard Classification.  To ease identification of hazard characteristics for storage and transportation, the DoD will use:

2.4.1.  TO 11A-1-47, DoD Ammunition and Explosives Hazard Classification Procedures, as a basis for assigning hazard classifications to all AE for both storage and transportation applications.

2.4.2.  The applicable Department of Transportation (DOT) hazardous materials regulations per 49 CFR 171 to 177.


2.4.3.  The United Nations’ (UN) international system of classification developed for the transport of dangerous goods, ST/SG/AC.10/1/latest revision, Recommendations on the Transport of Dangerous Goods.


2.5.  Description of DoD Hazard Classification System.  The DoD hazard classification system consists of nine hazard classes plus a Non Regulated category, thirteen compatibility groups, five sensitivity groups, and a parenthetical number.

2.5.1.  Hazard Classes.  



2.5.1.1.  Class 1.  AE is assigned to the class that represents an item’s predominant hazard characteristic.  Class 1 applies to AE where the explosive hazard predominates.  The six Class 1 divisions, and three division 1.2 sub-divisions (sub-divisions are only applicable for storage applications) are used to indicate the character and predominance of explosive hazards.  This manual uses the term "Hazard Division (HD)" to avoid repeatedly using the more cumbersome terminology "Sub-division X of Division Y of Class Z."  The Class 1 divisions and subdivisions are described in Section 2F–Class 1 Divisions and Sub-divisions.  See Chapter 3 for detailed reaction effects of Class 1 AE.


2.5.1.2.  Classes 2 through 9.  The DoD inventory includes AE items assigned to:  Class 2 (compressed gas), Class 3 (flammable liquid), Class 4.1 (flammable solid), Class 5.1 (oxidizer), Class 6.1 (poisonous materials), and Class 8 (corrosive materials).  Although these items contain a small amount of explosives, the predominant hazard is not an explosive reaction.  They are assigned to Class 2 through 9 based on the predominant hazard.  The DoD hazard classification system classifies articles that contain riot control substances, without explosives components, and bulk toxic chemical agents as HD 6.1.  Any item that contains explosives, but is assigned to other than Class 1 due to the predominant hazard, is considered to have a net explosive weight of zero for Q-D determinations.  They do not contribute to the net explosive weight calculated for the storage site.  Even though such items are assigned to other than Class 1, they will still have a DoD storage compatibility group designation, and may be combined in storage with compatible Class 1 items.  When other than Class 1 ammunition items are stored alone, they do not require siting or licensing, except as an exposed site. 



2.5.1.3.  Not Regulated Category.  This category applies when explosives and hazardous materials are present in an item, but not to the degree that criteria for assignment to one of the nine classes are met.  Items that contain a hazardous material, but that have been designated Not Regulated, do not require storage or handling as a hazardous material.


2.5.2.  Compatibility Groups.  Compatibility Groups (CG) are used for segregating AE on the basis of similarity of function, features, and accident effects potential.  In developing the various compatibility groups, these factors are considered:  chemical and physical properties, design characteristics, inner and outer packaging configurations, hazard class and division, NEWQD, rate of deterioration, sensitivity to initiation, effects of deflagration, explosion, or detonation.  The compatibility groups are described in Section 2G–Storage and Transportation Compatibility Groups (CG).


2.5.3.  Sensitivity Groups.  Sensitivity Groups (SG) are used for determining allowable net explosive weights where High Performance Magazines (HPM), ARMCO Revetments, or substantial dividing walls are utilized.  The sensitivity groups are described in Section 2H–Sensitivity Groups (SG).

2.5.4.  Parenthetical Number.  A parenthetical number is used to indicate the minimum separation distance (in hundreds of feet) for protection from debris, fragments, and firebrands, when distance alone is relied on for such protection.  This number is placed to the left of the hazard classification designators (e.g., (18)1.1, (08)1.2.3, or (02)1.3).  It is assigned for all HD 1.2.3 items, and some HD 1.1 and 1.3 items.

2.6.  Net Explosive Weight and Net Explosive Weight for Quantity-Distance.  The net explosives weight (NEW) listed in TO 11A-1-46, Fire Fighting Guidance, Transportation and Storage Management Data, or the DoD Joint Hazard Classification System (JHCS), is the total weight of all explosive, propellant, and pyrotechnic material in one article.  The NEW is identified because transportation regulations require documentation of the NEW on shipping papers for transportation.  However, the net explosive weight for quantity-distance (NEWQD) is used for explosives siting.  The NEWQD is equal to the NEW unless hazard classification testing has shown that a lower weight is appropriate for QD purposes.  If the NEWQD is less than the NEW, the reason is usually that propellant or other substances do not contribute as much to the blast effect as the same amount of high explosives would.
Section 2B–Types of Hazard Classifications

2.7.  DoD Hazard Classifications.


2.7.1.  Final and interim hazard classifications assigned by the Army and Navy hazard classification authorities are acceptable to the AF.
  


2.7.2.  An interim hazard classification must be assigned for explosives items under development, test articles, components, and certain explosive commercial products having no final hazard classification if they will be stored on DoD property or transported (except as noted in paragraph 2.10).  DoD interim classifications are documented in letter issued by the various DoD hazard classification authorities.  Interim hazard classifications will include the compatibility group, sensitivity group, parenthetical number (if applicable), justification for hazard class determination (e.g. by test, by analogy, by predominant hazard, etc.), and stability for transportation as defined in TO 11A-1-47 Series 3 and 4, included in the interim hazard classification memorandum.  Interim hazard classified items will have the interim hazard classification letter included in storage and shipment documentation until the hazard classification is finalized.  The agency obtaining the interim hazard classification must renew the interim hazard classification upon termination of the initial interim hazard classification if the item is still in the inventory or until final hazard classification is determined. 

2.7.3.  A final hazard classification must be assigned for explosives items that have become operationally fielded and items requiring commercial shipping outside CONUS.  DoD final hazard classifications (to include compatibility groups, sensitivity groups, and parenthetical number) are listed in TO 11A-1-46 and in the JHCS.  Access to the JHCS can be made through the internet at www.dac.army.mil/es/est/hc.asp or with links through the AFSC website at http://safety.kirtland.af.mil.
2.8.  DOT and DOE Hazard Classifications.  The following are the circumstances and the respective applicable conditions for storage or transportation of AE with DOT (non-DoD items) or DOE hazard classifications:


2.8.1.  Items classed as HD 1.2 or 1.5 by DOT or DOE must be treated as HD 1.1.


2.8.2.  Use the compatibility group assigned by DOT or DOE.


2.8.3.  The NEWQD will equal the NEW.


2.8.4.  Items must be stored or transported in the same or equivalent packaging in which they were hazard classified.


2.8.5.  For storage using DOT hazard classifications, installation files shall reflect the DOT EX-number, Class, Division, Compatibility Group, and NEWQD, for each item stored.  The following additional requirements apply to specific commercial items with DOT hazard classifications:

(space section, paragraph 3.40.8.2, requires local commander review and concurrence with the DOT haz class)



2.8.5.1.  A commercial product received as Black Powder for Small Arms, Class 4.1, Identification Number NA0027, must be stored as Black Powder, HD 1.1D.



2.8.5.2.  A commercial product received as Smokeless Powder for Small Arms, Class 4.1, Identification Number NA3178, must be stored as Powder, Smokeless, HD 1.3C.



2.8.5.3.  A commercial product received as Cartridges, Small Arms ORM-D, must be stored as HD 1.4C unless a different hazard classification is issued by a DoD or DOE interim hazard classification authority and is on file at the installation.


2.8.6.  For storage using DOE final hazard classifications, installation records must reflect the DOT EX-number, Class, Division, Compatibility Group, and NEWQD for each item stored.


2.8.7.  For storage using DOE interim hazard classifications, a copy of the applicable DOE interim hazard classification must be maintained at the installation where the items are stored, and must be carried with shipping papers on board each conveyance being used to transport the items under the that interim hazard classification.

2.9.  Non-Regulated Items.  For quantity-distance purposes, the NEWQD of articles hazard classified by DOT or DOE as HD 1.4 or as Non-Regulated will equal zero.  HD 1.4 really zero?  Take this paragraph out and cover non-regulated items in paragraph 2.5.3, and HD 1.4 under DOT and DOE above?
2.10.  Manufacturing, Research and Development Items.  In manufacturing, research and development environments, explosives samples, substances, subassemblies, and items may be acquired or produced that must be stored without DoD, DOT or DOE hazard classifications. 


2.10.1.  These items may be stored and transported on-base in accordance with locally assigned hazard classifications provided a formal procedure for establishing and documenting the hazard classifications is approved by the installation’s MAJCOM/SEW and AFSC/SEW.   require the procedure to be in installation supplement?


2.10.2.  These items shall not be offered for transportation from the installation or development location until the necessary DoD, DOT or DOE hazard classification is assigned.  (Traversing a public roadway between gates or sites on the same installation is considered on-base transportation provided the transportation is in a DoD-owned vehicle operated by DoD personnel.)

2.10.3.  These items must have EOD procedures available prior to use.  The responsible test organization will ensure local EOD activities receive a Source Data Package (SDP) prior to delivery of test assets.  The SDP will be developed according to DID DI-SAFT-80931 and TO 00-5-3.

2.11.  Foreign Hazard Classifications.  Foreign-owned military AE items brought onto AF installations to support multinational military training, exercises, or operations may be stored in accordance with the hazard classifications assigned by the appropriate foreign competent authorities, provided:

2.11.1.  MAJCOMs will document procedures for review and approval of these items in their supplement to this manual.


2.11.2.  The procedures required in paragraph 2.11.1 must: 



2.11.2.1.  Require MAJCOM/SEW review and approval of each item.



2.11.2.2.  Require the installation to maintain documentation of MAJCOM/SEW review and approval of each item.



2.11.2.3.  Require the installation to maintain documentation of the foreign hazard classification of each item.

Section 2C–Hazard Classification of Unpackaged Items
(Kevin is still reviewing this section and may have additional changes.)
2.12.  Hazard Classification of Unpackaged Items.  When ammunition or explosive items are not in the form and packaging in which they are normally stored and shipped, different hazard classifications may apply due to changes in spacing, orientation, confinement, and other factors.  Sometimes testing of unpackaged components may be required in order to demonstrate the validity of classifications used for siting unpackaged ammunition, or conservative assumptions must be made about the potential severity of an accidental explosion.  In many cases, these “unpackaged” or “in-process” hazard classifications will be established and approved as part of the site plan approval process described in Chapter 5.  Contact an AF hazard classification authority (see paragraph 2.3) for assistance in determining the hazard classification of an unpackaged item.


2.12.1.  Following are general guidelines for treating explosives items that are not in the form and packaging in which they are normally stored and shipped:



2.12.1.1.  HD 1.1 item remain HD 1.1 out of their normal packaging unless a “non-standard” packaging for the purpose of reducing the hazard classification has been approved by AFSC/SEW.



2.12.1.2.  Items classed as HD 1.2.x in their storage/transportation packaging are considered HD 1.1 when unpackaged.



2.12.1.3.  Items and materials classed as HD 1.3 remain HD 1.3 when unpackaged unless guidance to the contrary is provided in this manual, hazard classification, or item technical order.



2.12.1.4.  Items that are HD 1.4 remain HD 1.4 (but not as compatibility group S) when unpackaged unless otherwise specified in this manual, hazard classification, or item technical order (like classifying the Wind Corrected Munitions Dispenser trainer as HD 1.2.2 instead of HD 1.4 out of the shipping container).



2.12.1.5.  Items designated as Not Regulated, CG S, were classed based on how the unpackaged article reacts.  Therefore the presence or absence of packaging does not change that designation.



2.12.1.6.  Unpackaged assembled items (such as general purpose bombs with fuzes) that are not hazard classified as assembled items in accordance with TB 700-2 will be considered the highest unpackaged hazard classification of the items making up the assembly, to include compatibility group and sensitivity group as required.


2.12.2.  Following are hazard classifications for certain unpackaged items:



2.12.2.1.  Special partitioned (pumice-lined) boxes have been designed for 40mm HEDP cartridges (which are HD 1.1 in their shipping container) which prevent sympathetic detonation, allowing this packaging configuration to be classed as HD 1.2.1 for storage.



2.12.2.2.  20mm cartridges (which are HD 1.2.2 packaged) remain HD 1.2.2 when unpackaged.



2.12.2.3.  Cartridges for small arms, with inert or tracer projectiles, below .50 caliber, that are not in their standard packaging, are HD 1.4S when kept in closed metal ammunition boxes.  They are considered HD 1.4C in other containers.



2.12.2.4.  By design, HD 1.1 flight termination system ordnance is generally required to render an HD 1.3 solid rocket motor non-propulsive while not causing detonation of the motor.  If supported by analysis or test, and approved by AFSC/SEW, HD 1.3 solid rocket motors with HD 1.1 flight termination system ordnance installed may be hazard classified as HD 1.3.

Section 2D–DoD-Owned Non-Stock-Listed Commercial Explosives
2.13.  Justification.  A unit may have a requirement to purchase a non-stock-listed commercial explosive product for evaluation or use.  Although such items are not standard military inventory items, they are DoD-owned explosives once purchased.

2.14.  Definition.  For purposes of this paragraph, commercial products are items that are not unique to military use and that are legally available for purchase and use by the general public or private businesses.  Examples are commercial small arms ammunition, components and propellants; power tool cartridges; fire extinguisher cartridges; signal devices; pest control devices; theatrical special effects items; commercial demolition materials; and blasting agents.

2.15.  Hazard Classification.  The unit may request a DoD interim hazard classification for a non-stock-listed commercial explosive item.  Alternatively, store and offer the item for military or commercial transportation using the classification assigned for the product by DOT.  The classification assigned to commercial small arms cartridges by the manufacturer as prescribed in 49 CFR 173.56(h) may also be used for storage and transportation without a DoD hazard classification.  

2.16.  Requirements for Purchase.


2.16.1.  Prior to purchase of a non-stock-listed commercial explosive item, the following must be accomplished:  



2.16.1.1.  Safety certification of the item must be obtained as specified in AFI 91-205, Non-Nuclear Munitions Safety Board.



2.16.1.2.  Approval for purchase must be obtained from OO-ALC/WMOI.  Submit requests for approval according to AFI 21-201, Management and Maintenance of Non-Nuclear Munitions, Chapter 32.


2.16.2.  Emergency requirements to purchase non-stock-listed commercial explosives are approved by HQ AF/SE. (exempts from both requirements above?)

2.16.3.  AF laboratories and research and development activities are exempt from paragraph 2.16.1. true?
2.17.  Adoption into DoD Inventory.  Commercial explosive items adopted as standard DoD inventory items, as evidenced by centralized item management by an Air Logistics Center or by another military service and assignment of a National Stock Number, must be covered by a DoD interim or final hazard classification.

2.18.  Commercial Fireworks.  Commercial fireworks may not be purchased by the AF under any circumstances.

Section 2E–Storage and Disposal of Non-DoD-Owned Explosives
2.19.  Approval for Storage and Disposal of Non-DoD-Owned Explosives on AF Installations.  Storage and disposal of non-DoD owned explosives will comply with Title 10 USC 2692 with 1998 Authorization Act changes, Storage, treatment, and disposal of nondefense toxic and hazardous materials.


2.19.1.  Paragraphs 2.20, 2.21, and 2.22 paraphrase the requirements of Title 10 USC 2692.  They are not intended to supercede or modify the requirements of Title 10 USC 2692.  Contact your installation JA for full text and interpretation of Title 10 USC 2692.


2.19.2.  Prior to allowing non-DoD-owned explosives onto an AF installation, the appropriate approval (if any) will be obtained in accordance with Title 10 USC 2692.  Forward requests for SECAF or SECDEF approval through MAJCOM command channels.
2.20.  Situations Not Requiring Approval.


2.20.1.  Ammunition that is privately-owned by military members or their dependents can be stored on an AF installation, if the military member is assigned to that installation, or lives in billeting or a dormitory on that installation.


2.20.2.  Non-DoD-owned explosives that will be or have been used in connection with an activity of the DoD, or in connection with a service to be performed on a DoD installation for the benefit of the DoD, can be stored or disposed of on an AF installation.


2.20.3.  Non-DoD-owned explosives may be temporarily stored or disposed of on an AF installation in order to provide emergency lifesaving assistance to civil authorities.


2.20.4.  Non-DoD-owned explosives that constitute military resources intended to be used during peacetime civil emergencies in accordance with applicable DoD regulations may be stored on an AF installation.


2.20.5.  Explosives of other Federal agencies may be temporarily stored on an AF installation in order to provide assistance and refuge for commercial carriers of such material during a transportation emergency.

2.21.  Situations Requiring SECAF Approval.


2.21.1.  The SECAF may approve disposal on an AF installation of excess explosives produced under a DoD contract, provided an alternative feasible means of disposal is not available to the contractor, and taking into consideration public safety, available resources of the contractor, and national defense production requirements.


2.21.2.  The SECAF may approve storage of non-DoD-owned explosives on an AF installation provided the explosives are required or generated in connection with the authorized and compatible use of a DoD facility, including the use of such a facility for testing material or training personnel.


2.21.3.  The SECAF may approve disposal of non-DoD-owned explosives on an AF installation provided the explosives are required or generated in connection with the authorized and compatible use of a DoD facility and the SECAF enters into a contract or agreement with the prospective user that is:  1) consistent with the best interest of national defense and environmental security, and 2) provides for the prospective user’s continued financial and environmental responsibility and liability with regard to the explosives.


2.21.4.  The SECAF may approve storage of non-DoD-owned explosives on an AF installation provided the explosives are required or generated in connection with the use of a space launch facility located on a DoD installation or on other land controlled by the U.S.

2.22.  Situations Requiring SECDEF or Other Approval.


2.22.1.  Explosives in the National Defense Stockpile may be stored on an AF installation under an agreement for such storage with the Administrator of General Services.


2.22.2.  Non-DoD-owned explosives may be temporarily stored or disposed of on an AF installation in order to protect the public or to assist agencies responsible for Federal, State, or local law enforcement, provided such storage or disposal is made in accordance with an agreement between the SECDEF and the head of the Federal, State, or local agency.


2.22.3.  Non-DoD-owned explosives may be stored or disposed of on an AF installation when essential to protect the health and safety of the public from imminent danger if the SECDEF determines the storage or disposal is essential and does not compete with private enterprise.

Section 2F–Class 1 Divisions and Sub-divisions
2.23.  HD 1.1 – Mass-explosion.


2.23.1.  Items in this division are principally a blast hazard and may be expected to mass-detonate when a small portion is initiated by any means.  These explosions generally cause severe structural damage to adjacent objects.  Propagation may occur so rapidly to explosives stored nearby which are unprotected from the initially exploding stack, that the quantities must be considered as a single source for Q-D purposes.  The combined shock wave, in this case, is the same as a single detonation of a charge equal to the total of the stacks (see simultaneous detonation in Attachment 1).


2.23.2.  Items in this division will also generally present a fragmentation hazard, either from the case of the explosive device or from the packaging or facility in which the explosives are stored.


2.23.3.  HD 1.1 items include bulk high explosives, some propellants, mines, bombs, demolition charges, some missile warheads, some rockets, palletized projectiles loaded with TNT or Comp B, mass-detonating cluster bomb units (CBU), and ammunition components having mass-detonating characteristics.

2.24.  HD 1.2 – Non-mass Explosion, Fragment Producing.


2.24.1.  Items in this division will not mass detonate when configured for storage or transportation if a single item or package is initiated.  When these items function, the results are burning and exploding progressively with no more than a few reacting at a time.  The explosion will throw fragments, firebrands, and non-functioned items from the point of initiation.  Blast effects are limited to the immediate vicinity and are not the primary hazard.


2.24.2.  The quantity distances specified for HD 1.2 items achieve the desired degree of protection against immediate hazards from an incident.  Events involving HD 1.2 items lob large amounts of unexploded rounds, components, and subassemblies, which will remain hazardous after impact.  Such items are likely to be more hazardous than in their original state because of possible damage to fuze safety devices or other features by heat and impact.  Many types of munitions containing sub-munitions, such as cluster bombs, can be expected to be projected out to distances as great as the relevant inhabited building distances.  Furthermore, it is impractical to specify quantity distances which allow for the maximum possible flight ranges of propulsive items.


2.24.3.  The effects produced by the functioning of HD 1.2 items vary with the size and weight of the item.  HD 1.2 items are separated into three sub-divisions (1.2.1, 1.2.2, 1.2.3) in order to account for the differences in magnitude of these effects for purposes of setting quantity-distance criteria.

2.24.4.  HD 1.2.1.  Those items with a Net Explosive Weight for Quantity Distance (NEWQD) (see glossary) greater than 1.60 pounds (0.725 kg) or that exhibit fragmentation characteristics similar to or greater than (higher density, longer distance) M1 105 mm projectiles regardless of NEWQD.  The maximum credible event (MCE) for a specific HD 1.2.1 item is the largest quantity of explosives expected to explode at one time when a stack of those specific items is involved in a fire.  MCEs will be included in the JHCS and TO 11A-1-46 data for each HD 1.2.1 item.  If the MCE is not available, use the default MCE determined by multiplying NEWQD in a single container by three.

2.24.5.  HD 1.2.2.  Those items with an NEWQD less than or equal to 1.60 pounds (0.725 kg) or that at most exhibit fragmentation characteristics similar to high-explosive 40 mm ammunition regardless of NEWQD.


2.24.6.  HD 1.2.3.  Those items that do not exhibit any sympathetic detonation response in the stack test, or any reaction more severe than burning in the external fire test, bullet impact test, or slow cook-off test, or items that satisfy the criteria for HD 1.6 except the item contains a non-EIDS device. 

2.25.  HD 1.3 – Mass Fire, Minor Blast or Fragment.  Items in this division burn vigorously, and the fires are difficult to put out.  Explosions are usually pressure ruptures of containers, which may produce fragments (especially missile motors), but will not produce propagating shock waves or damaging blast overpressure beyond intermagazine distance.  A severe hazard of the spread of fire may result from tossing about of burning container materials, propellant, firebrands, or other debris.  Depending on the amounts of burning explosive materials, their downwind toxic effects usually do not extend beyond IB distances.

2.26.  HD 1.4 – Moderate Fire, No Significant Blast or Fragment.  Items in this divison present a fire hazard but no blast hazard.  There is virtually no fragmentation or toxic hazard beyond the fire hazard clearance ordinarily specified for high-risk materials.

2.27.  HD 1.5 – Explosive Substance, Very Insensitive (With Mass Explosion Hazard).  Items in this division are comprised of substances that have a mass explosion hazard but are so insensitive that there is very little probability of initiation or of transition from burning to detonation under normal conditions of transport or storage.

2.28.  HD 1.6 – Explosive Article, Extremely Insensitive.  Items in this division contain only extremely insensitive detonating substances (EIDS) and that demonstrate a negligible probability of accidental ignition or propagation.  Fuzed HD 1.6 items must contain either an EIDS fuze or a non-explosive fuze (i.e. the fuze contains no explosives); otherwise, the item is classified as HD 1.2.3.

Section 2G–Storage and Transportation Compatibility Groups (CG)
2.29.  Group A.  Initiating explosives.  Bulk initiating explosives that have the necessary sensitivity to heat, friction, or percussion to make them suitable for use as initiating elements in an explosive train.  Examples include:  bulk lead azide, lead styphnate, mercury fulminate, tetracene, dry cyclonite (RDX), and dry pentaerythritol tetranitrate (PETN).

2.30.  Group B.  Detonators and similar initiating devices not containing two or more effective protective features.  Items containing initiating explosives that are designed to initiate or continue the functioning of an explosive train.  Examples include:  detonators, blasting caps, small arms primers, and fuzes.

2.31.  Group C.  Bulk propellants, propelling charges, and devices containing propellant with, or without, its own means of ignition.  Examples include:  bulk single-, double-, or triple-base, and composite propellants, rocket motors (solid propellant), and propelled AE with inert projectiles.

2.32.  Group D.  Bulk black powder; bulk HE; and AE without a propelling charge, but containing HE without its own means of initiation, i.e., no initiating device is present or the device has two or more effective protective features.  Examples include:  bulk trinitrotoluene (TNT), Composition B, and black powder; bulk wet RDX or PETN; bombs, projectiles, cluster bomb units (CBU), depth charges, and torpedo warheads.

2.33.  Group E.  AE containing HE without its own means of initiation and either containing, or with, a solid propelling charge.  Examples include:  artillery AE, rockets, and guided missiles.

2.34.  Group F.  AE containing HE with its own means of initiation, i.e., the initiating device present has less than two effective protective features, and with or without a solid propelling charge.  Examples include:  grenades, sounding devices, and similar items having explosive trains with less than two effective protective features.

2.35.  Group G.  Illuminating, incendiary, and smoke (including hexachlorethane (HC)) or tear-producing AE excluding those that are water-activated or that contain WP or a flammable liquid or gel.  Examples include:  flares, signals, and pyrotechnic substances.

2.36.  Group H.  AE containing WP.  AE in this group contains fillers that are spontaneously flammable when exposed to the atmosphere.  Examples include:  WP, and plasticized white phosphorus (PWP).

2.37.  Group J.  AE containing flammable liquids or gels other than those that are spontaneously flammable when exposed to water or the atmosphere.  Examples include:  liquid‑ or gel‑filled incendiary AE, fuel‑air explosive (FAE) devices, and flammable liquid‑fueled missiles and torpedoes.

2.38.  Group K.  AE containing toxic chemical agents.  AE in this group contains chemicals specifically designed for incapacitating effects more severe than lachrymation (tear-producing).  Examples include:  artillery or mortar AE (fuzed or unfuzed), grenades, rockets and bombs filled with a lethal or incapacitating chemical agent.  (See note 4, Table 2.1.)

2.39.  Group L.  AE not included in other CG.  AE having characteristics that present a special risk that does not permit storage with other types of AE, or other kinds of explosives, or dissimilar AE of this group.  Examples include:  water-activated devices, pyrophorics and phosphides and devices containing these substances, prepackaged hypergolic liquid-fueled rocket engines, triethyl aluminum (TEA), thickened TEA (TPA), and damaged or suspect AE of any group.  (Note: Different types of AE in CG L presenting similar hazards may be stored together.)

2.40.  Group N.  AE containing only extremely insensitive detonating substances (EIDS).  An example is HD 1.6 AE.

2.41.  Group S.  AE that presents no significant hazard.  AE packaged or designed so that any hazardous effects from accidental functioning are limited to an extent that they do not significantly hinder firefighting.  Projections should not exceed 8 J.  Examples include:  explosive switches or valves, and small arms ammunition.

Section 2H–Sensitivity Groups (SG)
2.42.  Sensitivity Groups.  For the purpose of storage where ARMCO Revetments or substantial dividing walls are utilized, each HD 1.1 and HD 1.2 AE item is designated, based on its physical attributes, into one of five Sensitivity Groups (SG).  Directed energy weapons are further identified by assigning the suffix “D” following the SG designation (e.g., SG2D).  The SG assigned to an AE item is listed in the JHCS.  Item specific testing or analyses can be used to change an item's SG.  The five SG, in relative order from least sensitive to most sensitive, are: 


2.42.1.  SG 2.  Non-robust or thin-skinned AE (see glossary).


2.42.2.  SG 1.  Robust or thick-skinned AE.  A SG 1 item meets any two of the following criteria:



2.42.2.1.  Ratio of explosive weight to empty case weight < 1.



2.42.2.2.  Minimum case thickness > 0.4 inches (1 cm).



2.42.2.3.  Ratio of case thickness to NEWQD1/3 > 0.05 in/lb1/3 (0.165 cm/kg1/3)


2.42.3.  SG 3.  Fragmenting AE.  These items, which are typically air-to-air missiles, have warhead cases designed for specific fragmentation (e.g., pre-formed fragment warhead, scored cases, continuous rod warheads, etc.).


2.42.4.  SG 4.  Cluster bombs/dispenser munitions.


2.42.5.  SG 5.  Other AE (items for which HPM non-propagation walls are not effective).  Items are assigned to SG 5 because they are either very sensitive to propagation or their sensitivity has not been determined.

Section 2I–Storage and Compatibility Principles
2.43.  Storage and Compatibility Principles.



2.43.1.  AE may not be stored in the same room with dissimilar substances or articles (e.g., flammable or combustible materials, acids, or corrosives) that may present additional hazards to the AE unless they have been assessed to be compatible.  

2.43.2.  AE may not be stored in the same room with unrelated non-AE items (e.g., powered lift trucks, dunnage, empty boxes, unused pallets, excess packing material).

2.43.3.  AE may be stored with related noncombustible equipment as necessary to support approved contingency plans requiring ready use of such equipment.

2.43.4.  MAJCOMs may authorize the storage of firearms in explosives storage areas to meet operational commitments.  This authorization will be documented in the MAJCOM supplement to this manual, or on a case-by-case basis in the appropriate explosives site plan.  





2.43.5.  Treat AE received without an assigned hazard classification as HD 1.1L and place in segregated storage.  Contact AFSC/SEW or OO-ALC/WMOI for assistance.


2.43.6.  Treat found-on-base AE of unknown hazard division as HD 1.1L and place in segregated storage.  If local munitions or EOD experts can identify a found-on-base AE item sufficiently to determine that it is the same as a stock listed, hazard classified item, they have the prerogative to store it accordingly.  Ball cartridges, .50 cal and smaller, and all gages of shotgun shells, may be treated as HD 1.4C; these same items may be treated as HD 1.4S if this hazard classification can be definitely established.


2.43.7.  Equal numbers of separately packaged components of hazard classified complete rounds of any single type of AE (i.e., missiles, GP bombs) may be stored together, and with assembled rounds made up from these components.  When so stored, compatibility is that of the complete round.  That is, group H for WP rounds; group D, E, or F, as appropriate, for HE rounds.  (The "equal number" provision is intended to limit the material stored to enough packaged components to make up the desired number of complete rounds.  It is not necessary to unpack extra components from normal packaging to make an "equal numbers" condition.)

2.43.8.  Not Regulated AE and AE assigned to Classes 2 through 9 may have a CG assigned.  When so assigned, the AE may be stored with Class 1 AE in accordance with the CG.  6055.9 says “same CG may be stored together” for non-class 1

2.43.9.  Inert and live AE or munitions components may be stored together.  However, training items must be physically separated from the live items they represent.  Ammunition designated "Practice" or "Target Practice" by National Stock Number and nomenclature may be combined with the fully loaded ammunition that it simulates (e.g., 2.75-inch target practice (TP) rockets with WP rockets).  Is “inert” more encompassing than “practice”?

2.43.10.  Properly packed AE may not be stored with loose AE items, single inner packages (nonmetal), or explosives in unserviceable containers.

2.43.11.  Properly packed AE may be stored with nonstandard boxes of AE in accordance with the CG.

2.43.12.  AE in damaged packaging, in a suspect condition, or with characteristics that increase risk in storage, are not compatible with other AE and will be stored separately as CG L.


2.43.13.  Treat dangerously unserviceable AE as CG L and store in an isolated location separated from other AE storage facilities by intermagazine distance.  Dangerously unserviceable items are those which have a substantially greater probability of inadvertent or unintentional activation than a normal item.  Examples would be partially or fully armed fuzes, exuding dynamite, or ruptured munitions with exposed explosives.

2.43.14.  Segregate serviceable AE from unserviceable AE, including lots suspended from issue and use.  Put them in a separate facility or segregate them physically within the same facility.  If they remain in the same facility, clearly separate the unserviceable items using ropes, tape, painted lines or other highly visible means.

Section 2J–Mixed Compatibility Group Storage







2.44.  Mixed Compatibility Group Storage.

2.44.1.  Separate storage of AE by HD and type provides the highest degree of safety.  Because such storage is generally not feasible, mixed storage—subject to compliance with this manual—is normally implemented when such storage facilitates safe operation and promotes overall storage efficiency.


2.44.2.  The CG assigned to AE indicates what it can be stored with without increasing significantly either an accident's probability or, for a given quantity, the magnitude of an accident’s effects.


2.44.3.  AE of different CG may only be mixed in storage as indicated in this section, Section 2I–Storage and Compatibility Principles, or Table 2.1.

2.44.4.  Incompatible AE will be separated by IM? SDW?

2.44.5.  For purposes of mixing, all AE must be packaged in its standard storage and shipping container.  

2.44.6.  Compliance with compatibility and mixing requirements is desirable, but not mandatory, during MOOTW/contingency/combat operations.  Place in chapter on combat?

2.44.7.  AE packaged and configured for rapid response (e.g., Rapid Deployment Force) may be mixed without complying with the compatibility and mixing requirements, as operationally required to achieve the optimum load needed by the intended receiving troops.  The maximum credible event allowable at any of these storage sites shall be limited to 8,820 lbs NEWQD (4,000 kg NEQ).  When computing Q-D requirements for such sites, Chapter 9 applies.  However, the following AE will be excluded for NEWQD determination at such storage sites: 



2.44.7.1.  Propelling charges in HD 1.2 fixed, semi-fixed, mortar, and rocket AE (see glossary).



2.44.7.2.  The NEWQD of HD 1.3 items, except at sites that contain only HD 1.3 items.  At such sites, HD 1.3 Q-D applies.  (Note:  In the application of this paragraph to separate loading AE, the explosive weight of propelling charges are generally excluded when matched pairs of projectiles and propelling charges are at the site.  However, if the quantity of propelling charges at the site exceeds the maximum usable for the quantity of projectiles at the site, the explosive weights of all propelling charges and projectiles at the site must be summed for NEWQD determination.)  huh?


































Table 2.1.  Storage Compatibility Mixing Chart.
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	Notes:



	1
An “X” at an intersection indicates that the groups may be combined in storage.



	2
At “Z” intersections and where no “X” or “Z” exists, mixing of limited quantities is allowed as follows:

	a.  Mixing must be warranted for operational considerations or magazine non-availability.

	b.  Total NEWQD is limited to 1,000 lb (454 kg).

	c.  This does not apply to CG A, K and L items.

	


	3
Mixed storage can be avoided within the same storage structure by the use of properly barricaded cells to segregate compatibility groups.  A sandbag wall at least three feet thick and high enough to prevent line of sight exposure will provide this protection for up to 425 pounds maximum credible event per “Z” cell.  Additional 425-pound “Z” cells may be utilized as needed to provide segregation to other compatibility groups.  A 3-foot standoff distance is required from all walls.  Three-foot sand-filled “Blast-Tamer” walls may be utilized.  The internal use of “Z” cells will not affect the structure’s currently sited capability used for external QD calculations; however, the internal 425-pound “Z” cell is additive to the total NEWQD because the 3-foot sandbag wall will not provide propagation protection for any quantity greater than 425 pounds back to the “Z” cell.



	

	

	


	


	4
CG K requires not only separate storage from other groups, but also may require separate storage within the group.  AFSC/SEW will determine which items under CG K may be mixed with other items and which must be kept separate.  Request AFSC/SEW determination through MAJCOM/SEW.


	


	


	5
Articles in group L must be segregated in a separate facility or meet the requirements of paragraph - multicubes.  Group L articles are not compatible with other articles in group L unless they are identical items.



	


	6
When using the “Z” mixing authorized by Note 2 for articles of either CG B or CG F, each will be segregated in storage from articles of other CG by means that prevent propagation of CG B or CG F articles to articles of other CG.



	7
If dissimilar HD 1.6N AE are mixed together and have not been tested to ensure non-propagation, the mixed AE are individually considered to be HD 1.2.1 D or HD 1.2.2 D based on their NEWQD or overriding fragmentation characteristics for purposes of transportation and storage.  When mixing CG N AE with CG B through CG G or with CG S, see paragraphs 9.2.1.9.1.1., 9.2.1.9.4., 9.2.1.9.10., and 9.2.1.9.11. to determine the HD for the mixture.



	



	
	
	
	
	
	
	
	
	
	
	
	
	
	

	




	

	




	



	



	



	



	



	
	
	
	
	



	




	




	
	

	

	

	

	

	

	
	
	
	
	

	




	


	
	

	

	

	

	

	

	
	
	
	
	

	


	

	

	

	

	

	

	

	

	

	

	

	

	

	





