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A.  Purpose

This pamphlet was developed for weapon safety managers (WSMs) as a guide to implement the new Hazard Class/Division (HC/D) 1.2.x standards for new explosives site plan submissions.  WSMs can also use this pamphlet in conjunction with MAJCOM guidance to evaluate and convert properly sited and approved locations from HC/D (xx)1.2 to the new HC/D 1.2.x format and limits.

B.  Introduction

The Department of Defense Explosives Safety Board (DDESB) held its 316th meeting on 18 and 19 August 1998.  The Board approved the complete revision of the HC/D 1.2 quantity-distance (Q-D) criteria.  The Board directed the Services to take the  necessary actions needed to expeditiously implement the changes to the HC/D 1.2 standards.  For existing properly sited and approved facilities, these changes must be completely implemented no later than 1 October 2003.  Furthermore, AFMAN 91-201 states the new HC/D 1.2.x criteria must be included on all new explosives site plans submitted after 1 May 99.

Sections C and D provide a general explanation of the new HC/D 1.2.x concept, and definitions of related terms.  Section E provides a more detailed explanation of the new HC/D 1.2.x subdivisions.  A summary of AFSC/SEW Policy #2002-1 Revised, Hazard Class/Division 1.2.3 Requirements, is provided in Section F.  Section G summarizes the various tools available to the WSM to assist in implementing the HC/D 1.2.x criteria.  Sections H and I provide detailed instructions for determining QD for HC/D 1.2.1 and HC/D 1.2.3, respectively.  Section J provides guidance on converting existing HC/D (xx)1.2 approved explosives site plans to the new HC/D 1.2.x criteria.  Section K summarizes special rules for reducing QD.  To assist the WSM in reading this pamphlet, all of the current HC/D 1.2.x tables from AFMAN 91-201 (including changes driven by AFSC/SEW Policy #2002-1 Revised) are reproduced in Section L.  A sample explosives site plan using the new HC/D 1.2.x criteria is included in Section M.  Section N provides an example of one method to document implementation of the new HC/D 1.2.x requirements for an existing properly sited and approved location.  Finally, Section O contains an unofficial excerpt of information from the Joint Hazard Classification System (JHCS) for all AF HC/D 1.2.x items.

C.  General HC/D 1.2.x Concept

HC/D 1.2 items will not mass detonate when configured in their Department of Transportation (DoT) outer packaging for storage or transportation if a single item or package is initiated.  When functioned, these items progressively burn and explode with no more than a few items 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 (building debris) and are not the primary hazard.  Part of the hazard classification process (see TO 11A-1-47) is to place packaged items in a stack (normally three live packages), surround the stack with some confining material (such as dummy packages filled with sand), and initiate one item in the “donor” package.  If half or fewer of the acceptor packages detonate in a confined stack test, then the packaged article can be classified as HC/D 1.2.

Items in this division present a risk of propagation to adjacent aboveground magazines, particularly when packaged in combustible containers.  Storage in earth-covered magazines is preferred.  Distances shown in the tables are not to be reduced by the presence of barricades.  Barricades are generally ineffective for providing protection against high-angle fragments and thus no Q-D reductions are allowed because of the presence of barricades.  Maintaining IM is no guarantee that propagation from PES-to-PES will not occur, only that they will not simultaneously detonate.

Please note that HC/D 1.2.3. differs from the other HC/D 1.2 subdivisions in that it does not exhibit the same “popcorn” effect.  HC/D 1.2.3 is referred to as “unit risk” since only one item (unit) is expected to detonate with no other items detonating.

D.  Terms

Net Explosive Weight (NEW).  The total quantity expressed in pounds of explosive material or pyrotechnics in each item or round.  This weight is used only when determining explosive limits for transportation of ammunition and explosives.  For example, the AIM-120B (NSN 1410-01-379-4896) has 117.94 pounds NEW (the cumulative weight of the propellant and warhead) as shown in the JHCS excerpt in Section O.

Net Explosive Weight for Quantity Distance (NEWQD).  The total of all explosive material in one item expected to contribute to the explosive event.  The NEWQD of an item is always equal to or less than its NEW.  The NEWQD is used for quantity-distance calculations.  Testing of the AIM-120B has shown that in addition to the 15-pound warhead, 1.9 pounds of the rocket motor propellant will contribute to the explosive event, making the NEWQD 16.9 pounds.

Maximum Credible Event (MCE).  The NEWQD of an item times the number of items in three unpalletized, outer shipping packages, unless a different MCE is demonstrated by testing or analogy (such as for the AIM-120B which has an assigned MCE of 67.6 pounds as determined through testing).  For a specific HC/D 1.2.1 item, it is the largest quantity of explosives expected to explode at one time when a stack of those specific items is involved in a fire.  An item’s MCE can never exceed the total NEWQD of the HC/D 1.2.1 munitions at the PES location.  MCE’s are also shown in the JHSC excerpt in Section O.  Only subdivision 1.2.1 items will have an MCE associated with them.  MCE doesn’t apply to subdivisions 1.2.2 or 1.2.3 items.

Largest Single Round NEWQD (LSRN).  Equal to the largest single round NEWQD HC/D 1.2.3 item present.  Because it is not expected that there will be an HC/D 1.2.3 item with an LSRN greater than 450 pounds, and to simplify calculations, the LSRN should be capped at <450 pounds.

Note:  The term MCE is associated only with HC/D 1.2.1, and the term LSRN associated only with HC/D 1.2.3.  However, MCE and LSRN are synonymous when referring to Table 3.9 for determining the building debris distance.

Note:  NEW, NEWQD, and MCE are currently provided in the JHCS, available at: http://www.dac.army.mil/es/est/hc.asp  If you have access to the internet, visit this website and sign up for a password today!

E.  Description of HC/D 1.2.x Subdivisions

1.  The effects produced by the functioning of HC/D 1.2 items vary with the size and weight of the item.  HC/D 1.2 is separated into three subdivisions (1.2.1, 1.2.2, and 1.2.3) in order to account for the differences in magnitude of these effects for purposes of establishing quantity-distance criteria.  The subdivisions are already included in the JHCS. 

2.  HC/D 1.2.1 is normally a single item with an NEWQD > 1.60 pounds per item.  An example would be a 2.75-inch WP rocket.  Additionally, HC/D 1.2.1 is further subdivided into items with an MCE >100 pounds and items with an MCE < 100 pounds.  The 100-pound MCE breakpoint is used to determine the 300’ versus 200’ separation distance to IM exposures, and the minimum 300’ versus 200’ separation distances to IL/PTR/IB exposures (see AFMAN 91-201, Table 3.3, columns 16 and 17).  An MCE > 100 pounds normally requires a 300’ minimum, while an MCE < 100 pounds normally requires a 200’ minimum.

3.  HC/D 1.2.2 is normally a single item with an NEWQD < 1.60 pounds per item.  An example would be 20/30MM gun ammunition.  This subdivision normally requires a 100’ IM distance and a minimum 100’ separation distance for IL/PTR/IB exposures (see AFMAN 91-201, Table 3.3, column 18).

4.  HC/D 1.2.3 is an item satisfying either of the following sets of criteria, regardless of the NEWQD per item (see AFMAN 91-201, Table 3.3, column 19):

a.  Ammunition satisfying the criteria for HC/D 1.6, except the item contains a non-EIDS (extremely insensitive detonating substance) device.  

b.  Ammunition that does 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, and the slow cook-off test (these tests are hazard classification tests defined by TO 11A-1-47).  Currently no items in the AF inventory are classified as HC/D 1.2.3; however, you may be required to site HC/D 1.2.3 items for our sister services or host nations.  The Joint Air-to-Surface Stand-Off Missile (JASSM) may become the first Air Force HC/D 1.2.3 item (the hazard classification process has not been completed for this item).

F.  AFSC/SEW Policy #2002-1 Revised, HC/D 1.2.3 Requirements,


4 Sep 02
AFSC/SEW Policy #2002-1 Revised, dated 4 Sep 02, implemented the following changes for HD 1.2.3:

Paragraph 3.5.2.5.3 (Added):  For any specific quantity or distance determination, as an alternative to other HC/D 1.2.3 QD criteria, when an increase in the allowable quantity or a reduction in the required distance will result, HC/D 1.2.3 may be treated as follows:  If the single-round NEWQD is > 1.6 pounds, consider the items as HC/D 1.2.1 (use the total NEWQD present, with an MCE equal to the NEWQD of one round).  If the single-round NEWQD is < 1.6 pounds, consider the items as HC/D 1.2.2, based on the total NEWQD present.

Table 3.3, Note 13:  A HAS sited for HC/D 1.2.x (MCE < 100 lbs for HC/D 1.2.1 and largest single round NEWQD < 100 lbs for HC/D 1.2.3), 1.3 or 1.4 explosives doesn’t generate a Q-D clear zone except out the front.  See FN 15 for additional HC/D 1.4 guidance.  For HC/D 1.2.x (MCE > 100 lbs for HC/D 1.2.1 and largest single round NEWQD > 100 lbs for HC/D 1.2.3) such as HC/D 1.2 CBUs, Durandals, AGM 88s, and some 2.75” WP rockets, see Table 3.3, Columns 16 and 19.

Table 3.3, Note 57:  For front exposures from all earth covered igloos acting as a PES, use Table 3.3, columns 16,17,18, or 19.  Inhabited building distance for HC/D 1.2.3 out the front of all igloos is determined by applying the greater distance of either the hazardous fragment (xx) distance or the debris distance derived from Table 3.9 based on the largest single round NEWQD.  PTR and IL are computed as 60% and 36% of the determined IBD, with a minimum distance equal to IMD based on note 74.  For side and rear exposures from all earth covered igloos acting as a PES, use Table 3.12 for HC/D 1.2.1 and 1.2.2; see Note 74 for HC/D 1.2.3.
Table 3.3, Note 74:  See Table 3.11 for IM guidance.  See Table 3.13, Note 7, for IL/PTR/IB guidance.

Table 3.3, Note 75:  If the exposed PES is a heavy structure, apply 50 feet IMD for all quantities of HC/D 1.2.x.  A heavy structure is defined as a structure with wall thickness  > 12 inches of reinforced concrete and a roof thickness > 5.9 inches of reinforced concrete.  As an ES, the door must be barricaded if it faces any PES.

Delete reference to Note 75 from the top of Columns 16 through 19.  Delete reference to Note 75 from the intersections of Lines 5 and 6 with Column 19.

Table 3.13, Note 7:  See Table 3.11 for HC/D 1.2.3 IMD guidance.  PTR and IL for HC/D 1.2.3 are computed as 60% and 36% of the determined IBD, with a minimum distance equal to IMD based on Table 3.11.  IBD for HC/D 1.2.3 is determined for the NEWQD of the item multiplied by the number of rounds present, but with a minimum IBD determined as follows:

(a) If the items are in a heavy structure capable of stopping the primary fragments, the minimum IBD is the hazardous debris distance given in Table 3.9 for an MCE equal to the NEWQD of the greatest single round.  A heavy structure is defined as a structure with wall thickness > 12 inches of reinforced concrete and a roof thickness > 5.9 inches of reinforced concrete.

(b) If the items are in a structure that can contribute to the debris hazard the minimum IBD applied is the greater of either the debris distance given in Table 3.9 for an MCE equal to the NEWQD of the greatest single round or parenthetical (xx) fragment distance assigned to the HC/D 1.2.3 item to be stored.  All structures are assumed to create building debris unless an engineering analysis shows debris will not go beyond a lesser distance.

(c) If the items are in the open the minimum IBD is the greatest parenthetical (xx) fragment distance assigned to the HC/D 1.2.3 item to be stored.

Change the title of Table 3.2 to Maximum HC/D 1.1, 1.2.1, 1.2.2, and 1.2.3 Explosives Allowed.

Paragraph 3.11.3.1 (Added): When siting HC/D 1.2.3, cap the LSRN at < 450 pounds, and cap the (xx) at 1300 ft.  These caps are for simplicity in siting and may be exceeded with AFSC/SEW approval. 
Table 3.11 was added, and Table 3.12 was replaced (the new tables are included in Section L).

G.  Supporting Material and Tools

1.  Tables 3.8, 3.9, 3.10, 3.11, and 3.12 are in Section L of this pamphlet.  These tables are from the AFMAN 91-201, dated 18 Oct 2001 (with the exception of the updated HC/D 1.2.3 criteria in Tables 3.11 and 3.12 from AFSC/SEW Policy #2002-1, which will be incorporated into the next revision of AFMAN 91-201):

2.  A sample explosives site plan and a sample HC/D 1.2.x conversion are located in Sections M and N, respectively.  An excerpt from the JHCS for all AF HC/D 1.2.x items is provided in Section O.

3.  The HC/D 1.2.x QD Calculator Spreadsheet may be used to interpolate weights and distances for Tables 3.8 and 3.9.  Please note that results returned by the QD calculator may differ slightly from the data shown in the tables, but is acceptable.  The QD calculator can be downloaded from the Air Force Safety Center’s Explosives Site Planning web page:  http://safety.kirtland.af.mil/AFSC/RDBMS/Weapons/oteam_site_planning.htm
When using the QD calculator, please remember to read all notes to the applicable tables.  The QD calculator is a useful tool for interpolation, but is not intended as a replacement for the notes in the tables or other criteria contained in AFMAN 91-201.

H.  Determining Quantity Distances for HC/D 1.2.1

1.  QD distances for HC/D 1.2.1 items are determined on the basis of:

· whether the PES is “open” or a “structure,” and
· whether the MCE subdivision is > 100 lbs or < 100 lbs, and
· actual separation distances to IM/IL/PTR/IB exposures

2.  Open PES.  For an open PES, Table 3.8 is used to determine the QD distances.  The distances described in this table are based on the primary fragment hazards associated with HC/D 1.2.1 items.  The total NEWQD is used because even though an initial event may only involve the MCE, it is expected that a reaction would eventually propagate to all explosives present.  The first step is to determine the total NEWQD of the items to be sited.  This is calculated by multiplying the number of items times their individual NEWQD.  Using the total NEWQD in the first column of Table 3.8, IB, PTR and IL can then be determined by reading across to the appropriate column.  IM is determined according to Note 8 of Table 3.8.


Example:  50 CBU-58A/B’s (NSN 1325-01-343-1604) are stored on an open pad.  As provided by the JHCS, the CBU-58A/B is HC/D 1.2.1, its NEW is 148 lbs per item, its NEWQD is 148 lbs per item, and its MCE is 888 lbs.  Determine the appropriate IB, PTR, IL and IM distances.


- The first step is to determine the total NEWQD.  This is found by multiplying the number of items (50 CBU-58A/B’s) by the NEWQD per item (148 lbs).



Total NEWQD =   50 items   x   148 lbs/item   =   7400 lbs


- The next step is to use Table 3.8 to determine the IB, PTR and IL.  Table 3.8 does not have an entry for a total NEWQD of 7400 lbs.  The table has entries for 7000 lbs and for 8000 lbs.  The IB, PTR and IL distances can be determined by two different methods:  1) using the QD calculator, or 2) using the formulas in the notes.  Both methods produce the following numbers:



IB
=
1042’



PTR
=
625’



IL
=
375’


- The final step is to determine the IM.  Table 3.8, Note 8, directs you to Table 3.3 for the IM distance.  You must use the MCE to determine which column (16 or 17) of Table 3.3 to apply.  The MCE in this example is 888 lbs.  Since the MCE is > 100 lbs, use column 16.  The IM required depends upon the ES type.  From column 16, rows 1-7 and 11-14, the IM is either 50’ or 300’, depending upon the ES type.


- The QD distances for 50 CBU-A/B’s stored on an open pad are:



IB
=
1042’



PTR
=
625’



IL
=
375’



IM
=
50’ or 300’ (depends upon ES type)

3.  Structure PES.  Structures will produce secondary fragmentation that must be accounted for when determining the appropriate QD requirements.  For purposes of applying the HC/D 1.2.1 criteria, light structures such as butler buildings and even internally-loaded aircraft will be considered as “structures.”  When siting PES structures, both Tables 3.8 and 3.9 must be used to determine QD distances; the greatest distances generated will be used for siting.  The distances described in Table 3.9 are based on the secondary fragment hazards associated with the PES structure.  The MCE is used for Table 3.9 because only the initial explosives event (which would involve only the MCE) will produce the secondary debris hazard.  Subsequent propagation to the remaining explosives present would produce primary fragment hazards, and Table 3.8 would be used to assess this hazard.  So, QD distances associated with both primary and secondary fragment hazards must be assessed, and then the greater distance is applied.  All the steps described in the example above apply for determining the QD distances from Table 3.8.  The next step is to determine the QD distances using Table 3.9.  Using the total MCE in the first column of Table 3.9, IB, PTR and IL can then be determined by reading across to the appropriate column.  IM is determined according to Notes 4 and 5 of Table 3.9.


Example 1:  50 CBU-58A/B’s (NSN 1325-01-343-1604) are stored in an aboveground magazine with a structure.  As provided by the JHCS, the CBU-58A/B is HC/D 1.2.1, its NEW is 148 lbs per item, its NEWQD is 148 lbs per item, and its MCE is 888 lbs.  Determine the appropriate IB, PTR, IL and IM.


- Because the PES is a structure, both Tables 3.8 and 3.9 must be used to determine the QD distances for primary and secondary fragment hazards, and then the greater distance is applied for explosives siting.


- The primary fragment hazard distances are determined from Table 3.8.  The example in paragraph 2 provides these distances as:



IB
=
1042’



PTR
=
625’



IL
=
375’



IM
=
50’ or 300’ (depends upon ES type)


- The secondary fragment hazard distances are determined from Table 3.9.  Since our MCE is 888 lbs, we simply apply the IB, PTR and IL distances for MCEs > 450 lbs (from the last line of the table).  These are:



IB
=
1250’



PTR
=
750’



IL
=
450’


- Notes 4 and 5 of Table 3.9 are used to determine IM distance.  Since our MCE is > 100 lbs, note 4 would apply, and the IM distance would be 300’.  However, the wording in notes 4 and 5 will be combined and modified in the AFMAN 91-201 revision to read as follows:  For IM criteria, see Table 3.3, Columns 16 & 17, Rows 1-7 and 11-14.  Following this guidance, you must use the MCE to determine which column (16 or 17) of Table 3.3 to apply.  The MCE in this example is 888 lbs.  Since the MCE is > 100 lbs, use column 16.  The IM required depends upon the ES type.  From column 16, rows 1-7 and 11-14, the IM is either 50’ or 300’, depending upon the ES type.


- The secondary fragment hazard distances as determined by Table 3.9 are:



IB
=
1250’



PTR
=
750’



IL
=
450’



IM
=
50’ or 300’ (depends upon ES type)


- The final step is to determine which distances are greater and apply those as the final QD distances for explosives siting.  Table 3.9 drives the greater distances.  The QD distances for 50 CBU-A/B’s stored in an aboveground magazine with a structure are:



IB
=
1250’



PTR
=
750’



IL
=
450’



IM
=
50’ or 300’ (depends upon ES type)


Example 2:  200 AIM-120B missiles (NSN 1410-01-379-4896) are stored in an aboveground magazine with a structure.  As provided by the JHCS, the AIM-120B missile is HC/D 1.2.1, its NEW is 117.9 lbs per item, its NEWQD is 16.9 lbs per item, and its MCE is 67.6 lbs.  Determine the appropriate IB, PTR, IL and IM.


- Because the PES is a structure, both Tables 3.8 and 3.9 must be used to determine the QD distances for primary and secondary fragment hazards, and then the greater distance is applied for explosives siting.


- The primary fragment hazard distances are determined from Table 3.8.  The first step is to determine the total NEWQD.  This is found by multiplying the number of items (200 AIM-120 missiles) by the NEWQD per item (16.9 lbs).



Total NEWQD =   200 items   x   16.9 lbs/item   =   3380 lbs


- The next step is to use Table 3.8 to determine the IB, PTR and IL.  Table 3.8 does not have an entry for a total NEWQD of 3380 lbs.  The table has entries for 3000 lbs and for 3500 lbs.  The IB, PTR and IL distances can be determined by two different methods:  1) using the QD calculator, or 2) using the formulas in Notes 2, 5 and 6.  Both methods produce the following numbers:



IB
=
913’



PTR
=
548’



IL
=
329’


- The final step is to determine the IM.  Table 3.8, Note 8, directs you to Table 3.3 for the IM distance.  You must use the MCE to determine which column (16 or 17) of Table 3.3 to apply.  The MCE in this example is 67.6 lbs.  Since the MCE is < 100 lbs, use column 17.  The IM required depends upon the ES type.  From column 17, rows 1-7 and 11-14, the IM is either 50’ or 200’, depending upon the ES type.


- The primary fragment hazard distances as determined by Table 3.8 are:



IB
=
913’



PTR
=
548’



IL
=
329’



IM
=
50’ or 200’ (depends upon ES type)


- Now, we must determine the secondary fragment hazard distances using Table 3.9.  Table 3.9 does not have an entry for an MCE of 67.6 lbs.  The table has entries for 50 lbs and for 75 lbs.  The IB, PTR and IL distances can be determined by two different methods:  1) using the QD calculator, or 2) using the formulas in Notes 1, 6 and 7.  Both methods produce the following numbers:



IB
=
505’



PTR
=
303’



IL
=
200’


- Notes 4 and 5 of Table 3.9 are used to determine IM distance.  Since our MCE is < 100 lbs, note 5 would apply, and the IM distance would be 200’.  However, the wording in notes 4 and 5 will be combined and modified in the AFMAN 91-201 revision to read as follows:  For IM criteria, see Table 3.3, Columns 16 & 17, Rows 1-7 and 11-14.  Following this guidance, you must use the MCE to determine which column (16 or 17) of Table 3.3 to apply.  The MCE in this example is 67.6 lbs.  Since the MCE is < 100 lbs, use column 17.  The IM required depends upon the ES type.  From column 17, rows 1-7 and 11-14, the IM is either 50’ or 200’, depending upon the ES type.


- The secondary fragment hazard distances as determined by Table 3.9 are:



IB
=
505’



PTR
=
303’



IL
=
200’



IM
=
50’ or 200’ (depends upon ES type)


- The final step is to determine which distances are greater and apply those as the final QD distances for explosives siting.  Table 3.8 drives the greater distances.  The QD distances for 200 AIM-120 missiles stored in an aboveground magazine with a structure are:



IB
=
913’



PTR
=
548’



IL
=
329’



IM
=
50’ or 200’ (depends upon ES type)

I.  Determining Quantity-Distances for HC/D 1.2.3

1.   QD distances for HC/D 1.2.3 items are determined on the basis of:
· As a PES, whether it is an “ECM S or R or F or an AGM (H/R) or AGM non-(H/R) open or light structure” and by one or more of the following factors:

· The largest single round NEWQD (LSRN), and/or
· The assigned (xx) hazardous fragment distance (HFD), or
· The required total NEWQD for the PES, and
· Actual separation distances to/from IM/IL/PTR/IB exposures

· As an ES, whether it is an “ECM 3 bar or 7 bar or undefined or an AGM (H/R) or AGM non-(H/R)”

(See the legend to Table 3.11 for an explanation of the terms listed above.)
Determining IBD

· Total NEWQD must always be evaluated regardless of the PES type.  Maximum authorized is 500,000 pounds.

· Primary (xx) hazardous fragment distance (HFD) must always be considered for AGM non-(H/R) PES locations.  Primary (xx) hazardous fragment distance is not applicable to AGM (H/R) PES structures.  Primary (xx) HFD is capped at a maximum of (13) for simplicity.

· LSRN must always be considered whenever the PES is a structure for secondary building debris distance.  LSRN is not evaluated for open PES locations.  LSRN is capped at <450 pounds for simplicity.

Determining PTRD and ILD

· PTRD is 60% of the determined IBD.  IBD is determined based on the greater distance required by the total NEWQD, primary HFD, or the LSRN.

· ILD is 36% of the determined IBD.  IBD is determined based on the greater distance required by the total NEWQD, primary HFD, or the LSRN.

Determining IMD

· LSRN is the only consideration and is determined by using the new 1.2.3 IMD table for the given IM Q-D paired relationship.

Special Criteria for ECMs

· For side and rear exposures from all earth-covered magazines acting as a PES, use Table 3.3, Note 57.  Authority to use Note 57 is derived from paragraph 3.5.2.5.3.

2.  Open PES.  For an open PES, Table 3.13, Note 7 is used to determine the IL/PTR/IB  distances.  The distances are based on the primary fragment hazards associated with the detonation of a single HC/D 1.2.3 item and the burning reaction of the total NEWQD.  The total NEWQD is used because even though an initial event may only involve a single round, it is expected that a burning reaction would eventually propagate to all explosives present.  The first step is to determine the total NEWQD of the items to be sited.  This is calculated by multiplying the number of items times their individual NEWQD.  Using the total NEWQD in Table 3.13, the IB based on the total NEWQD can then be determined by reading across to the appropriate column. For an open pad, we will apply the greater IB of either the total NEWQD distance or the (xx) hazardous fragment distance; this is IAW Table 3.13, Note 7(c).  PTR is 60% of the determined IB; IL is 36% of the determined IB, with a minimum equal to IM.  IM is determined according to Table 3.11.


Example:  Currently, there are no HC/D 1.2.3 items in the JHCS so let’s use a hypothetical scenario.  We have a new requirement to store 40 Kersplat bombs on an open pad.  As provided by the JHCS, the Kersplat bomb is HC/D (08)1.2.3, with an NEWQD of 150 lbs per item.  Determine the appropriate IB, PTR, IL and IM distances from the proposed open storage pad.  Per Table 3.11, an open PES would be treated as an AGM non-(H/R).


- The first step is to determine the total NEWQD.  This is found by multiplying the number of items (40 Kersplat bombs) by the NEWQD per item (150 lbs).



Total NEWQD =   40 items   x   150 lbs/item   =   6000 lbs


- We begin with Table 3.3, column 19, line 28, for the IB.  We determine the IB based on the total NEWQD by looking up 6000 lbs in Table 3.13 using the IBD column.  The required IBD for 6000 lbs NEWQD is 123 feet.


- Table 3.3, Note 74 then directs us to determine the IB based on the (xx) hazardous fragment distance.  For the Kersplat bomb, this would be 800 feet.


- Table 3.13, Note 7 then directs us to use the greater IB of either the total NEWQD distance or the (xx) hazardous fragment distance.  Therefore, we would use the 800’ (xx) hazardous fragment distance to establish our IB clear zone, since it is larger.


- Table 3.13, Note 7 further directs us to use 60% of the determined IB for PTR, and 36% of the determined IB for IL.


IB
=
800’



PTR
=
480’ (60% of the IB)



IL
=
288’ (36% of the IB with a minimum distance equal to the IM)


- The final step is to determine the IM for an AGM non-(H/R) PES.  Table 3.3, Column 19, Note 74 refers us to Table 3.11.  The IM will either be 50’ or K11, 50’ minimum, based on the NEWQD of the largest single round, depending on the type facility exposed by the PES.  K11 for 150 lbs is 59 feet.


- The QD distances for 40 Kersplat bombs stored on an open pad are:



IB
=
800’



PTR
=
480’



IL
=
288’



IM
=
50’ or 59’ (Table 3.11 defines the distance required based on the specific QD-paired relationships.)


- The AF Form 943 entry would be:




Column 3
   Column 4




 SITED
     HC/D &



NEWQD
MCE or LSRN



   6000

*(08)<150


* Denotes the authorized IB parenthetical hazardous fragment distance and the largest single round NEWQD for Unit Risk HC/D 1.2.3 items permitted at this location.


- Columns 4 and 8 on the AF Form 943 will not state “1.2.3” because the form columns are not wide enough (except in ASHS).  Use the format above (and as given in AFMAN 91-201, Figure A4.1) for non-ASHS site plans.


- Our sited NEWQD, (xx) hazardous fragment distance, and LSRN were based on the need to site 40 Kersplat bombs.  We could increase the NEWQD and LSRN authorized at this proposed open storage pad, provided we meet all distances to surrounding IL/PTR/IB exposures IAW Table 3.13 Note 7, and IM exposures IAW Table 3.11.

3.  Light Structure PES.  For a light structure PES, Table 3.13, Note 7 is used to determine the QD distances.  The distances are based on the building debris and primary fragment hazards associated with detonation of a single HC/D 1.2.3 item, and the burning reaction of the total NEWQD.  The distances described in Table 3.9 are based on the secondary fragment hazards associated with the PES structure.  The LSRN is used for Table 3.9 because only the initial explosives event (which would involve only one round) will produce the secondary debris hazard.  The primary fragment hazard must be evaluated because the single round that detonates could throw primary fragments through the light structure.  Again, the total NEWQD is used because even though an initial event may only involve a single round, it is expected that a burning reaction would eventually propagate to all explosives present.  All the steps described for the open PES apply.  Additionally, IB based on the debris distance from Table 3.9 will be determined.  For a light structure, we will apply the greater IB of  the total NEWQD distance, the (xx) hazardous fragment distance, or the debris distance; this is IAW Table 3.13, Note 7(b).  PTR is 60% of the determined IB; IL is 36% of the determined IB, with a minimum equal to IM.  IM is determined according to Table 3.11.

Example:  We have a requirement to store 30 Kerplunk bombs in an unbarricaded aboveground magazine with an AGM non-(H/R) structure.  As provided by the JHCS, the (hypothetical) Kerplunk bomb is HC/D (09)1.2.3, with an NEWQD of 300 lbs per item.  Determine the appropriate IB, PTR, IL and IM distances from the proposed AGM non-(H/R).


- The first step is to determine the total NEWQD.  This is found by multiplying the number of items (30 Kerplunk bombs) by the NEWQD per item (300 lbs).



Total NEWQD =   30 items   x   300 lbs/item   =   9000 lbs


- We begin with Table 3.3, column 19, line 28, for the IB.  We determine the IB based on the total NEWQD by looking up 9000 lbs in Table 3.13 using the IBD column.  The required IBD for 9000 lbs NEWQD is 144 feet.


- Table 3.3, Note 74 then directs us to determine the IB based on the (xx) hazardous fragment distance.  For the Kerplunk bomb, this would be 900 feet.


- We must now determine the IB based on the debris distance from Table 3.9.  Using the LSRN of 300 lbs, and reading the MCE column of Table 3.9, we determine the IB based on debris to be 1085 feet.


- Table 3.13, Note 7 then directs us to use the greater IB of the total NEWQD distance, the (xx) hazardous fragment distance, or the debris distance from Table 3.9.  Therefore, we would use the 1085’ debris distance to establish our IB clear zone, since it is larger.


- Table 3.13, Note 7 further directs us to use 60% of the determined IB for PTR, and 36% of the determined IB for IL.



IB
=
1085’



PTR
=
651’ (60% of the IB)



IL
=
391’ (36% of the IB with a minimum distance equal to the IM)


- The final step is to determine the IM for an AGM non-(H/R) PES.  Table 3.3, Column 19, Note 74 refers us to Table 3.11.  The IM will either be 50’ or K11, 50’ minimum, based on the NEWQD of the largest single round, depending on the type facility exposed by the PES.  K11 for 300 lbs is 74 feet.


- The QD distances for 30 Kerplunk bombs stored in an AGM non-(H/R) are:



IB
=
1085’



PTR
=
651’



IL
=
391’



IM
=
50’ or 74’ (Table 3.11 defines the distance required based on the specific QD-paired relationships.)


- The AF Form 943 entry would be:




Column 3
   Column 4




 SITED
     HC/D &




NEWQD
MCE or LSRN



   9000

   *(09)<300


* Denotes the authorized IB parenthetical hazardous fragment distance and the largest single round NEWQD for Unit Risk HC/D 1.2.3 items permitted at this location.


- Our sited NEWQD, (xx) hazardous fragment distance, and LSRN were based on the need to site 30 Kerplunk bombs.  We could increase the NEWQD and LSRN authorized at this proposed magazine, provided we meet all distances to surrounding IL/PTR/IB exposures IAW Table 3.13 Note 7, and IM exposures IAW Table 3.11.

4.  Heavy Structure PES.  An AGM (H/R) structure PES is defined as an aboveground magazine with a wall thickness > 12 inches reinforced concrete and a roof thickness > 5.9 inches of reinforced concrete.  QD distances are determined the same as for a light structure PES, except that (xx) hazardous fragment distances do not need to be considered.  This is because the heavy structure will contain the primary fragments from the single item which detonates.  (However, Table 3.3, Note 57 explains that the headwall of an ECM does not meet the requirements of a heavy structure.  Therefore, QD distances from the front of an ECM must be determined as for a light structure.)  Again, the total NEWQD is used because even though an initial event may only involve a single round, it is expected that a burning reaction would eventually propagate to all explosives present.  For a heavy structure, we will apply the greater IB of  the total NEWQD distance or the debris distance; this is IAW Table 3.13, Note 7(a).  PTR is 60% of the determined IB; IL is 36% of the determined IB, with a minimum equal to IM.  IM is determined according to Table 3.11.


Example:  You have a new requirement to store 100 Kersplat bombs in a proposed ECM.  As provided by the JHCS, the (hypothetical) Kersplat bomb is HC/D (08)1.2.3, with an NEWQD of 150 lbs per item.  Determine the appropriate IB, PTR, IL and IM distances from the proposed ECM.


- The first step is to determine the total NEWQD.  This is found by multiplying the number of items (100 Kersplat bombs) by the NEWQD per item (150 lbs).



Total NEWQD =   100 items   x   150 lbs/item   =   15,000 lbs


- Per Table 3.3, Note 57, the headwall of an ECM does not meet the requirements of a heavy structure.  Therefore, we must determine the side/rear QD distances based on the heavy structure requirements, and the front QD distances based on the light structure requirements.


- We begin with Table 3.3, column 19, line 28, for the IB.  We determine the side/rear IB based on the total NEWQD by looking up 15,000 lbs in Table 3.13 using the IBD column.  The required IBD for 15,000 lbs NEWQD is 172 feet.


- We must now determine the side/rear IB based on the debris distance from Table 3.9.  Using the LSRN of 150 lbs, and reading the MCE column of Table 3.9, we determine the side/rear IB based on debris to be 815 feet.


- Table 3.13, Note 7 then directs us to use the greater side/rear IB of the total NEWQD distance or the debris distance from Table 3.9.  Therefore, we would use the 815’ debris distance to establish our side/rear IB clear zone, since it is larger.


- Table 3.13, Note 7 further directs us to use 60% of the determined IB for PTR, and 36% of the determined IB for IL.



Side/Rear IB
=
815’



Side/Rear PTR
=
489’ (60% of the IB)



Side/Rear IL
=
294’ (36% of the IB with a minimum distance equal to the IM)


- The next step is to determine the front IB, treating the front of the ECM as a light structure.  This requires us to determine the IB based on the (xx) hazardous fragment distance.  For the Kersplat bomb, this would be 800 feet.


- For a light structure, Table 3.13, Note 7 directs us to use the greater IB of the total NEWQD distance, the (xx) hazardous fragment distance, or the debris distance from Table 3.9.  Therefore, we would use the 815’ debris distance to establish our front IB clear zone, since it is larger.  In this case, the front IB distance is the same as the side/rear IB distance.  PTR and IL will also be the same.



Front IB
=
815’



Front PTR
=
489’ (60% of the IB)



Front IL
=
294’ (36% of the IB with a minimum distance equal to the IM)


- The final step is to determine the IM for an ECM.  Table 3.3, Column 19, Note 74 refers us to Table 3.11.  The IM will either be 0’, 50’, or K11, 50’ minimum, based on the NEWQD of the single largest round, depending on the type facility exposed by the PES.  K11 for 150 lbs is 59 feet.


- The QD distances for 100 Kerplunk bombs stored in an ECM are:



IB
=
815’



PTR
=
489’



IL
=
294’



IM
=
0’, 50’, or 59’ (Table 3.11 defines the distance required based on the specific QD-paired relationships.)

- The AF Form 943 entry would be:




Column 3
   Column 4




 SITED
     HC/D &




NEWQD
MCE or LSRN



  15,000
   *(08)<150


* Denotes the authorized IB parenthetical hazardous fragment distance and the largest single round NEWQD for Unit Risk HC/D 1.2.3 items permitted at this location.


- Our sited NEWQD, (xx) hazardous fragment distance, and LSRN were based on the need to site 100 Kerplunk bombs.  We could increase the NEWQD and LSRN authorized at this proposed magazine, provided we meet all distances to surrounding IL/PTR/IB exposures IAW Table 3.13 Note 7, and IM exposures IAW Table 3.11.

5.  IM Separations.


Example 1:  Determine the separation distances from all types of PES locations to an ECM with an undefined headwall and no frontal barricade that is acting as an ES.


- Use Table 3.11 to determine HC/D 1.2.3 IMD requirements.  An ECM acting as an ES with an undefined headwall and no frontal barricade (FU) requires 50’ separation distance from the sides or rear of ECMs acting as a PES.  All other types of PES locations listed in Table 3.11 [ECM F; AGM (H/R) and AGM non-(H/R)] require K11, 50’ minimum separation distance from an ECM acting as an ES with an undefined headwall and no frontal barricade (FU).


Example 2:  Determine the separation distances from all types of PES locations to an ECM with a 7 bar headwall and no frontal barricade that is acting as an ES.


- Use Table 3.11 to determine HC/D 1.2.3 IMD requirements.  All PES types require 50’ separation distance from an ECM acting as an ES with a 7 bar headwall and no frontal barricade (FU).

J.  HC/D (xx)1.2 Conversion to HC/D 1.2.x

1.  It is Air Force policy that, as long as the approved Q-D arc for a facility is not increased, the existing site plan records can be changed to reflect the new criteria with NEWQDs, MCEs, and LSRNs.  A new site plan package does not need to be submitted for approval by DDESB.  MAJCOMs will determine the documentation requirements for their command (see Section N for a suggested memo format).  We suggest identifying the limiting factor IM/IL/PTR/IB exposure(s) that establish the new HC/D 1.2.x limits.  Be sure to address any additional exposures sited in a separate site plan submission after the   Q-D arc for the facility was initially approved.  Send a copy of the conversion documentation to AFSC/SEW so our records can reflect current information.  If it is necessary to increase the approved Q-D arc, a new site plan package will be required.
2.  HC/D 1.2.3 Conversions.

Note:  Paragraph 3.5.2.5.3 authorizes an alternative to siting for HC/D 1.2.3.  Because HC/D 1.2.3 items could not present a hazard greater than that posed by HC/D 1.2.1 or HC/D 1.2.2 items, HC/D 1.2.3 items may be treated and sited as HC/D 1.2.1 or HC/D 1.2.2 items, if desired.  If the HC/D 1.2.3 LSRN is > 1.6 pounds, consider the items as HC/D 1.2.1 (use the total NEWQD present, with an MCE equal to the LSRN).  If the HC/D 1.2.3 LSRN is < 1.6 pounds, consider the items as HC/D 1.2.2, based on the total NEWQD present.

Note:  Because it is not expected that there will be an HC/D 1.2.3 item with an LSRN greater than 450 pounds, and to simplify calculations, the LSRN should be capped at <450 pounds.  For the same reasons, the (xx) hazardous fragment distance should be capped at (13), and the total NEWQD should be capped at 500,000 lbs.  All of these limitations are required per Table 3.2 and Paragraph 3.11.3.1.

Example:  Determine the HC/D 1.2.3 limits authorized at an existing AGM (light structure) based on actual separation distances to surrounding exposures.  The nearest IB exposure is 1250 feet.  The nearest PTR exposure is 750 feet.  The nearest IL exposure is 450 feet and the nearest IM AGM non-(H/R) exposure is 100 feet.


- First, determine the allowable NEWQD using Table 3.13.  The required distances for an NEWQD of 500,000 lbs are 600’ for the IB, 360’ for the PTR (60% of IB); and 216’ for the IL (36% of IB).  Because these distances are less than the actual IB/PTR/IL exposures, the total NEWQD can be up to 500,000 pounds.


- Next, determine the allowable (xx) hazardous fragment distance.  The required distances based on a (12) HFD are 1200’ for the IB, 720’ for the PTRD (60% of IB), and 432’ for the IL (36% of IB).  Because these distances are less than the actual IB/PTR/IL exposures, the HFD would be established as (12).


- Finally, determine the allowable LSRN.  Two factors drive the allowable LSRN; the debris distances from Table 3.9 and the IM derived from Table 3.11.  The required distances from Table 3.9 based on an LSRN of < 450 lbs are 1243’ for the IB, 746’ for the PTR (60% of IB), and 448’ for the IL (36% of IB).  Because these distances are less than the actual IB/PTR/IL exposures, the LSRN could be established as < 450 pounds.


- IM is derived from Table 3.11.  A PES AGM non-(H/R) structure would drive an IM of 50’ or 85’ (K11 for an LSRN of 450 lbs), depending upon the ES.  Because these distances are less than the actual IM distance of 100’ for an ES which would require K11, and because the debris distances from Table 3.9 aren’t a limiting factor, the LSRN would be established as < 450 pounds.


- The AF Form 943 entry would be:




Column 3
   Column 4




 SITED
     HC/D &




NEWQD
MCE or LSRN



 500,000
  *(12)<450


* Denotes the authorized IB parenthetical hazardous fragment distance and the largest single round NEWQD for Unit Risk HC/D 1.2.3 items permitted at this location.

3.  HC/D 1.2.1, 1.2.2 & 1.2.3 Conversions.

Example 1:  Multicube (structure – the front is an AGM non-(H/R)) properly sited for 425 lbs of 1.1 and capacity (04) 1.2 per bay.  Please note that the sides and roofs of some multicubes may qualify as AGM (H/R), but most do not.  The distances listed on the left side are to the IM/IL/PTR/IB exposures identified as the limiting factors in the site plan.  Assume the IL & IM exposure is a frontal from the multicube.
(04) 1.2





1.2.1 MCE = <77 lbs 

1250’ clear zone

equals……..

1.2.1 = 447 lbs NEWQD

750’ PTR





1.2.2 = 61869 lbs NEWQD
200’ IL & IM





1.2.3 = 440000 lbs NEWQD








1.2.3 HFD = (05) and LSRN=<77lbs
Examples of HC/D (04) 1.2 items that were authorized in this facility that can no longer be:  CBU-24/52/58/71/75, BLU-107, and some 2.75” WP rockets (these items require 300’ IM and 300’ minimum IL/PTR/IB distances since their assigned MCE’s are >100 lbs).   Additionally, the AGM-88 (a <100 MCE item) is not authorized since its assigned MCE (90.4 lbs) is greater than the authorized <77 lb MCE.

Use the actual distances to the limiting IM/IL/PTR/IB exposures to determine the maximum limits authorized based on the applicable table (NEWQD or MCE) or use the calculator.  In this example, the IL exposure is the limiting factor for our maximum weights.  Table 3.10 is used for the 1.2.2. distances.  Table 3.13 is used for the 1.2.3 NEWQD.  Table 3.9 is used for the 1.2.3 LSRN.  The hazardous fragment distance (HFD) is limited to 500’ to meet the 200’ ILD (500’ x 36% = 180’).  The actual AF Form 943 entries would be:
Col 3 NEWQD

Col 4 HC/D & MCE or LSRN
447 1.2.1<77
            61869



        1.2.2
          440000



        *(05)<77
Example 2:  Open storage pad sited for the storage of AIM-120 AURCs.  The distances listed on the left side are to the limiting IM/IL/PTR/IB exposures identified in the site plan.


(08) 1.2





1.2.1 MCE = >450 lbs 

800’ clear zone

equals……..

1.2.1 = 1744 lbs NEWQD

400’ IL, 300’ IM




1.2.2 = 500000 lbs NEWQD

480’ PTR





1.2.3 = 500000 lbs NEWQD








1.2.3HFD=(08) and LSRN=<450lbs
This pad is limited to 25 AURCs based on the 1,744 lbs NEWQD (800’ IBD and 480’ PTR).  Only Table 3.8 (NEWQD) is used for the IB/PTR/IL calculations since no structure was involved.  When no structures are involved, then the item 1.2.1 MCE and 1.2.3 LSRN are only used to determine IM separation distances to other PES locations.  Table 3.8, Note 8 refers the reader to Table 3.3, columns 16 through 19 as applicable, for the IM distance. Table 3.10 is used for the 1.2.2. distances.  Table 3.13 is used for the 1.2.3 NEWQD.  The hazardous fragment distance (HFD) is limited to 800’ IBD clear zone.
The actual AF Form 943 entries would be:

Col 3 NEWQD

Col 4 HC/D & MCE or LSRN
     1744 


     1.2.1>450
 500000


     1.2.2
 500000


     *(08)<450
Example 3:  An aboveground magazine (structure AGM non-(H/R)) sited for HC/D 1.1 and (08) 1.2 items.  The distances listed on the left side are to the limiting IM/IL/PTR/IB exposures identified in the site plan.


(08) 1.2





1.2.1 MCE = < 321 lbs

1250’ clear zone

equals……..

1.2.1 = 11399 lbs NEWQD

400’ IL, 300’ IM



            1.2.2 = 500000 lbs NEWQD

750’ PTR





1.2.3 = 500000 lbs NEWQD








1.2.3HFD=(11) and LSRN=<321lbs




Example of HC/D 1.2 items that used to be stored in this facility that can no longer be:  CBU-24/52/58/71/75 and BLU-107/B (because their MCEs are >321 lbs and we are limited to <321 lbs by the 400’ IL exposure).  Again, 1.2.1 MCEs apply when structures are involved for IB/PTR/IL/IM exposures and not at open locations (except for IM exposures).  Table 3.10 is used for the 1.2.2. distances.  Table 3.13 is used for the 1.2.3 NEWQD.  Table 3.9 is used for the 1.2.3 LSRN.  The hazardous fragment distance (HFD) is limited to (11) to meet the 400’ ILD (1100’ x 36% = 400’).
The actual AF Form 943 entries would be:
Col 3 NEWQD

Col 4 HC/D & MCE or LSRN
  11399 


     1.2.1<321
500000


     1.2.2
500000


     *(11)<321
Example 4:  An earth-covered magazine (undefined) sited for HC/D 1.1 and (12) 1.2 items.  The distances listed on the left side are to the limiting IM/IL/PTR/IB exposures identified in the site plan.  Assume our IM/IL exposures are all side or rear exposures from the ECM and the PTR/IB exposures are frontal exposures from the ECM.
(12) 1.2





1.2.1 MCE = > 450 lbs

1250’ clear zone

equals……..

1.2.1 = 28118 lbs NEWQD

600’ IL, 300’ IM




1.2.2 = 500000 lbs NEWQD 

750’ PTR





1.2.3 = 500000 lbs NEWQD








1.2.3HFD=(12) and LSRN=<450lbs




1.2.1 distances and limits are determined by using Table 3.12 for side/rear exposures and Table 3.3, columns 16 through 19, as applicable, for frontal exposures.  The limiting NEWQD factor would be the given IBD/PTR frontal exposure distances.  Table 3.10 is used for the 1.2.2. distances.  Table 3.13 is used for the 1.2.3 NEWQD.  Table 3.9 is used for the 1.2.3 LSRN.  The hazardous fragment distance (HFD) is limited to (12) to meet the IB and PTR distances.
The actual AF Form 943 entries would be:
Col 3 NEWQD

Col 4 HC/D & MCE or LSRN
  28118 


     1.2.1>450
500000


     1.2.2
500000


     *(12)<450
Example 5:  An earth-covered magazine (7 bar) sited for HC/D 1.1 and (18) 1.2 items.  This example assumes all exposures are frontals with the given actual distances for each type of exposure.  The distances listed on the left side are to the limiting IM/IL/PTR/IB exposures identified in the site plan.


(18) 1.2





1.2.1 MCE = >450 lbs 

1800’ clear zone

equals……..

1.2.1 = 500000 lbs NEWQD

900’ IL, 300’ IM




1.2.2 = 500000 lbs NEWQD

1080’ PTR





1.2.3 = 500000 lbs NEWQD








1.2.3HFD=(13) and LSRN=<450lbs
The actual AF Form 943 entries would be:
Col 3 NEWQD

Col 4 HC/D & MCE or LSRN
 500000 


     1.2.1>450
 500000


     1.2.2
 500000


     *(13)<450
Table 3.10 is used for the 1.2.2. distances.  Table 3.13 is used for the 1.2.3 NEWQD.  Table 3.9 is used for the 1.2.3 LSRN.  The hazardous fragment distance (HFD) is capped at (13).  Please note that the HFD is not restricted by the ECM headwall (see Table 3.3, Note 57) as it is by the sides and rear of ECMs.  We chose to limit the HFD to (13) in all instances since we do not ever expect a 1.2.3 weapon with a larger HFD.
Example 6:  A hardened aircraft shelter (HAS) with doors sited for HC/D 1.1 and (12) 1.2 items.  The distances listed on the left side are to the limiting IM/IL/PTR/IB exposures identified in the site plan.  Assume all exposures are frontal exposures from the HAS.

(12) 1.2





1.2.1 MCE = > 450 lbs

1250’ clear zone

equals……..

1.2.1 = 28118 lbs NEWQD

600’ IL, 300’ IM




1.2.2 = 500000 lbs NEWQD 

750’ PTR





1.2.3 = 500000 lbs NEWQD








1.2.3HFD=(12) and LSRN=<450lbs

1.2.1 distances and limits are determined by using Table 3.9. and Table 3.3, columns 16 through 19, as applicable, for frontal exposures.  The limiting NEWQD factor would be the given IBD/PTR frontal exposure distances.  Table 3.10 is used for the 1.2.2. distances.  Table 3.13 is used for the 1.2.3 NEWQD.  Table 3.9 is used for the 1.2.3 LSRN.  The hazardous fragment distance (HFD) is limited to (12) to meet the IB and PTR actual separation distances.  By default, the HAS doors are given no credit for limiting the (12) HFD to the building debris distance without supporting documentation of testing or analysis.
The actual AF Form 943 entries would be:

Col 3 NEWQD

Col 4 HC/D & MCE or LSRN
  28118 


     1.2.1>450

500000


     1.2.2
500000


     *(12)<450

K.  Special Rules for Reducing Quantity Distances

1.  HC/D 1.2.x distances normally are not applied between flightline PES locations (e.g. CAPA, HCP, HAS); see Note 17 to Table 3.3. 

2.  See Table 3.12 for reduced distances from igloo side or rear Q-D paired relationships for HC/D 1.2.1 and 1.2.2 items.

3.  Cells with 12-inch reinforced concrete substantial dividing walls or equivalent protection may be filled to capacity (not to exceed 500,000 lbs) with HC/D 1.2.2 and 1.2.3 items.  This also applies to HC/D 1.2.1 items if there is a 3 feet stand off and the NEW per package is less than 100 pounds.  Also the 1.1 and 1.2.1 Maximum Credible Event (MCE) must be less than 425 pounds.  See Note 78 to Table 3.3.  This reduced distance applies only between cells.  Quantity Distance to external ES’s must be based on total NEWQD and or MCE for each cell, treating it as an independent facility with no criteria required to the adjacent cells.  For HC/D 1.2.3, see Table 3.3, Note 74.

4.  If the ES is a hardened aboveground, non earth-covered structure, apply only a 50’ minimum for all quantities and sub-divisions of HC/D 1.2.  A hardened structure for this purpose is a building with a wall thickness > 12 inches of reinforced concrete; a roof thickness > 5.9 inches of reinforced concrete and a barricade between the door and any PES, constructed for protection against high-speed, low-angle fragments according to paragraph 3.12.1.  See Note 75 to Table 3.3 for HC/D 1.2.1 and 1.2.2; see Table 3.3, Note 74 for HC/D 1.2.3.






L.  AFMAN 91-201, HC/D 1.2.x
Table 3.8.  Hazard Sub-Division 1.2.1 Quantity-Distances (IB, PTR, IL)8,9
For Munitions With NEWQD > 1.6 Pounds7
	ExplosiveWeight

(1)
	Inhabited

Building

Distance

(2)(3)(4)
	Public

Traffic

Route

Distance

(5)
	Intraline

Distance

(6)
	ExplosiveWeight

(1)
	Inhabited

Building

Distance

(2)(3)(4)
	Public

Traffic

Route

Distance

(5)
	Intraline

Distance

(6)

	
	
	
	
	
	
	
	

	
	
	
	
	7,000
	1033
	620
	372

	2
	200
	200
	200
	8,000
	1055
	633
	380

	5
	200
	200
	200
	9,000
	1074
	644
	386

	10
	200
	200
	200
	10,000
	1090
	654
	392

	20
	200
	200
	200
	15,000
	1154
	692
	415

	40
	200
	200
	200
	20,000
	1198
	719
	431

	60
	200
	200
	200
	25,000
	1232
	739
	444

	80
	224
	200
	200
	30,000
	1260
	756
	453

	100
	268
	200
	200
	40,000
	1302
	781
	469

	150
	348
	209
	200
	50,000
	1335
	801
	481

	200
	404
	242
	200
	60,000
	1361
	817
	490

	300
	481
	289
	200
	70,000
	1383
	830
	498

	400
	535
	321
	200
	80,000
	1402
	841
	505

	600
	610
	366
	219
	90,000
	1419
	851
	511

	800
	662
	397
	238
	100,000
	1433
	860
	516

	1,000
	702
	421
	253
	150,000
	1489
	893
	536

	1,500
	774
	464
	278
	200,000
	1528
	917
	550

	2,000
	824
	494
	296
	250,000
	1557
	934
	561

	2,500
	862
	517
	310
	300,000
	1581
	949
	569

	3,000
	893
	536
	321
	350,000
	1601
	961
	576

	3,500
	919
	551
	331
	400,000
	1618
	971
	582

	4,000
	941
	565
	339
	450,000
	1633
	980
	588

	5,000
	978
	587
	352
	500,000
	1646
	988
	593

	6,000
	1008
	605
	363
	 
	 
	 
	 


NOTES:

1.  Explosive Weight = Number of Items x NEWQD

2.  IB = -735.186 + [237.559 x (ln(number of items x NEWQD))] – [4.274 x (ln(number of items x NEWQD))2 ] IB in feet, NEWQD in pounds; ln is natural logarithm, with a minimum of 200 feet.

3.  Number of items x NEWQD = exp[27.791-(600.392-0.234 x IB)1\2].  IB in feet; NEWQD in pounds; exp(x) is ex.

4.   Use of equations given in Note 2 and 3 to determine IB/weight combinations is allowed up to the maximum 500,000-pound limit.

5.  PTR = 60% of IB with a minimum distance equal to the IM distance given in Table 3.3.

6.  ILD = 36% of IB with a minimum distance equal to the IM distance given in Table 3.3.

7.  When stored in structures which may contribute to the debris hazard, the IB for items whose MCE is greater than 31 pounds is determined by using the larger of the following two distances: those given in this table for the appropriate Explosive Weight or those given in Table 3.9 for the appropriate MCE.  Explosives in any building are assumed to create building debris unless an engineering analysis shows fragments will not go beyond a lesser distance.
8.  For IM criteria, see Table 3.3, Columns 16 & 17, Rows 1-7 and 11-14.

9. See Table 3.12 for side and rear exposures of magazines.
Table 3.9.  Minimum Fragment Distances For HC/D 1.2.1

or HC/D 1.1 Items Stored In Structures Which Can Contribute

To The Debris Hazard(8, 9, 10)
	MCE
(lbs)

	Minimum Fragment Distance (3,4,5)
(ft)

	
	Inhabited

Building

Distance

(1,2)
	Public

Traffic

Route

Distance

(6)
	Intraline

Distance



	
	
	
	(7)

	<31
	200
	200
	200

	35
	249
	200
	200

	40
	301
	200
	200

	45
	347
	208
	200

	50
	388
	233
	200

	75
	546
	328
	200

	100
	658
	395
	300

	125
	744
	447
	300

	150
	815
	489
	300

	175
	875
	525
	315

	200
	927
	556
	334

	225
	973
	584
	350

	250
	1014
	608
	365

	275
	1051
	631
	378

	300
	1085
	651
	391

	325
	1116
	670
	402

	350
	1145
	687
	412

	375
	1172
	703
	422

	400
	1197
	718
	431

	425
	1220
	732
	439

	450
	1243
	746
	447

	      >450
	1250
	750
	450


NOTES:

1.  For MCEs between 31 and 450 pounds:  Minimum Fragment Distance for IB= -1133.9 + [389 x ln(MCE)]; MCE in pounds, Minimum Fragment Distance in feet with a minimum distance of  200 feet; “ln” is natural logarithm.

2.  For IBD between 200 and 1,250 feet  MCE=exp[(IBD +1133.9)/389];  IBD in feet (maximum 1,250 feet); MCE in pounds; exp(x) is ex.

3.  Use of equation given in Note 1 and 2 to determine MCE/Minimum Fragment Distance for MCEs between 31 and 450 pounds or IBD between 200 and 1,250 feet, is allowed

4.  For HC/D 1.2.1 (MCE >100 lbs), Intermagazine distance for above ground magazines is 300 feet.

5.  For HC/D 1.2.1 (MCE <100 lbs), Intermagazine distance for above ground magazines is 200 feet.

6.  Public Traffic Route distance is based on 60% of the Inhabited Building distance with a minimum of Intermagazine distance.

7.  Intraline distance is based on 36% of the Inhabited Building with a minimum of Intermagazine distance.

8.  Use the MCE or actual quantity (NEWQD) of the HC/D 1.2.1; whichever is less to find the distances in table.  For example, one NSN listed for 2.75” WP rockets has an MCE of 104.4 pounds requiring 674’ IBD based on Table 3.9 (this MCE is based on the default 3 shipping containers - 12 rockets).  Let’s assume you only have 300’ to the nearest IBD exposure.  If you limit your M&I facility to one container (4 rockets = 34.8 pounds), then your real MCE is now 34.8 pounds based on limiting the facility to 4 rockets and the required IBD is 247 feet. 
9. Explosives in any building are assumed to create building debris unless an engineering analysis shows fragments will not go beyond a lesser distance.  When in doubt, contact HQ AFSC/SEW, Kirtland AFB.
10. See Table 3.12 for side and rear exposures from ECMs.


Table 3.10.  Hazard Sub-Division 1.2.2 Quantity Distances (IB,PTR,IL)7,8

For Munitions with NEWQD < 1.6 Pounds
	ExplosiveWeight

(1)
	Inhabited

Building

Distance

(2)(3)(4)
	Public

Traffic

Route

Distance

(5)
	Intraline

Distance

(6)
	ExplosiveWeight

(1)
	Inhabited

Building

Distance

(2)(3)(4)
	Public

Traffic

Route

Distance

(5)
	Intraline

Distance

(6)

	1
	100
	100
	100
	7,000
	366
	220
	132

	2
	100
	100
	100
	8,000
	376
	226
	135

	5
	100
	100
	100
	9,000
	385
	231
	139

	10
	100
	100
	100
	10,000
	394
	236
	142

	20
	100
	100
	100
	15,000
	427
	256
	154

	40
	113
	100
	100
	20,000
	451
	271
	162

	60
	123
	100
	100
	25,000
	471
	282
	169

	80
	131
	100
	100
	30,000
	487
	292
	175

	100
	138
	100
	100
	40,000
	514
	308
	185

	150
	152
	100
	100
	50,000
	535
	321
	193

	200
	162
	100
	100
	60,000
	553
	332
	199

	300
	179
	107
	100
	70,000
	568
	341
	204

	400
	192
	115
	100
	80,000
	581
	349
	209

	600
	211
	127
	100
	90,000
	593
	356
	214

	800
	226
	136
	100
	100,000
	604
	362
	217

	1,000
	238
	143
	100
	150,000
	647
	388
	233

	1,500
	262
	157
	100
	200,000
	678
	407
	244

	2,000
	279
	168
	101
	250,000
	703
	422
	253

	2,500
	294
	176
	106
	300,000
	723
	434
	260

	3,000
	306
	183
	110
	350,000
	741
	445
	267

	3,500
	316
	190
	114
	400,000
	757
	454
	272

	4,000
	325
	195
	117
	450,000
	771
	462
	277

	5,000
	341
	205
	123
	500,000
	783
	470
	282

	6,000
	355
	213
	128
	 
	 
	 
	 


Notes:
1.  Explosive Weight = Number of items x NEWQD.

2.  IB = 101.649 – [15.934 x (ln(number of items x NEWQD))] + [5.173 x (ln(number of items x NEWQD))2 ] IBD in feet, NEWQD in pounds; ln is natural logarithm.

3.  Number of items x NEWQD = exp[1.5401+(-17.278+0.1933 x IBD)1\2].  IB in feet; NEWQD in pounds; exp(x) is ex.
4.  Use of equations given in Note 2 and 3 to determine IBD/weight combinations is allowed.
5.  PTR = 60% of IBD with a minimum of 100 feet.

6.  IL = 36% of IBD with a minimum of 100 feet.

7.  For IM criteria, see Table 3.3.

8.  See Table 3.12 for side and rear exposures of magazines.

Table 3.11.  IM Distances for HC/D 1.2.3 1
	To

EXPOSED SITE (ES)
	
	
	From

POTENTIAL EXPLOSION SITE (PES)
	
	

	
	
	                     ECM
	
	                     AGM
	

	
	
	S or R
	F
	(H/R)
	non-(H/R)

	ECM (7 bar/3 bar)
	S
	0’
	50’
	50’
	50’

	
	R
	0’
	50’
	50’
	50’

	
	FU
	50’
	50’
	50’
	50’

	
	FB
	50’
	50’
	50’
	50’

	ECM (Undefined)
	S
	0’
	50’
	50’
	50’

	
	R
	0’
	50’
	50’
	50’

	
	FU
	50’
	K11, 50’ min 2
	K11, 50’ min 2
	K11, 50’ min 2

	
	FB
	50’
	50’
	50’
	50’

	AGM (H/R)
	
	50’
	50’
	50’
	50’

	AGM non-(H/R)
	
	50’
	K11, 50’ min 2
	50’
	K11, 50’ min 2


Legend

S–Side, R–Rear, F–Front, B–Barricaded, U–Unbarricaded, FU–Front Unbarricaded, FB–Front Barricaded

ECM–Earth-Covered Magazine

AGM (H/R)–Aboveground Magazine with a wall thickness > 12 inches reinforced concrete and a roof



thickness > 5.9 inches of reinforced concrete; as an ES, door must be barricaded if it



faces a PES

AGM non-(H/R)–Aboveground Magazine that does not meet definition of AGM (H/R)

Notes

1. For an ES containing only HC/D 1.2.3 items, the IMD from a PES to such an ES is 50 feet (except for ECM to ECM side/rear relationships requiring no separation as shown in the table).
2.
For an ES containing other than HC/D 1.2.3, the IMD from a PES to such an ES is K11, 50’ minimum, based on the NEWQD of the single round of the largest (greatest NEWQD) HC/D 1.2.3 item in the PES.

Table 3.12.  Hazard Class/Division 1.2.1 and 1.2.2 Separation Distances From Side and Rear Exposures of all Igloos.1
	
	

	


	
	


	

	
	
	
	

	

	
	
	
	

	
	
	
	
	

	
	
	
	
	




2. 










	
	
	

	



	



	

	



	

	
	
	
	
	

	

	

	
	
	
	

	

	

	

	
	
	
	

	

	

	

	
	
	
	
	

	


	Category
	HC/D 1.2.1

MCE>100 lbs
	HC/D 1.2.1

MCE<100 lbs
	HC/D 1.2.2

	Intermagazine

Distance2
	50’
	50’
	50’

	Intraline

Distance2 
	50’
	50’
	50’

	Public Traffic

Route Distance
	300’
	200’
	100’

	Inhabited Building Distance
	300’
	200’
	100’


Notes:

1. For front exposures from all igloos acting as a PES, use Table 3.3, columns 16,17, or 18 as applicable.

2. 
a. 
b. 
c. 
3. No separation is required to other side/rear igloo exposures.





4. 





M. 
J.  Sample Explosives Site Plan
	EXPLOSIVES   SAFETY SITE PLAN/WAIVER/EXEMPTION

	SECTION I -- GENERAL INFORMATION

	ACTION NUMBER

AFMC-Hill-99-S101
	BASE/LOCATION
Hill AFB, Utah 

	DATE

30 Nov 1999

	

	

	


	SECTION II -- SITE DATA

	                                     SITE INFORMATION                                                                             PES/ES INFORMATION

	FAC

NO.

1
	FACILITY/OPERATION

 DESCRIPTION

Owning Unit and No. Of People

2
	SITED

NEWQD
3
	HC/D

&
MCE
4
	FAC

NO.

5
	FACILITY/OPERATION

 DESCRIPTION

Owning Unit and No. Of People

Waiver/Exemption Number
6

7
	SITED

NEWQD
7
	HC/D

&
MCE
8
	DIST

ACT

9
	DIST 

REQ

10
	SEP

FACTOR

Column/Line/                 
Note
11

	999

	Operating Location

Bomb Build-up Pad

ACC – 388FW

10M
Columns 3 and 4 (1.2.1 NEWQD and MCE) Explanation:  
Column 3, Line 2, states what our authorized NEWQD is (145526).  Column 4, Line 2, states what our authorized MCE is (>450).  In this scenario, the >450 MCE means we can use any item whose assigned MCE is >450 because there is no MCE upper limit defined beyond >450.  For example, the CBU-58 A/B is assigned a MCE of 888.  Note that Table 3.9 and the calculator do not compute the IB distances beyond 1250 feet even though our required IBD is 1485 feet (based on our 145526 lb NEWQD, Table 3.8, for an open pad).  This is because the building debris associated with the MCE (Table 3.9) is not expected to go beyond 1250 feet.
Column 3, Line 2, does not explicitly breakdown the 1.2.1 subdivision NEWQD by the >100 and <100 pound MCE’s shown in AFMAN 91-201, Table 3.3, Columns 16 and 17.  You can determine this by looking at the authorized MCE shown in Column 4, Line 2.  If the MCE shown is >100, then our NEWQD will for both >100 and <100 subdivisions.  The <100 NEWQD will always equal the >100 subdivision whenever >100 is authorized.  >100 NEWQD is not authorized whenever the MCE shown in Column 4, Line 2 is <100.

*Denotes the authorized IB parenthetical hazardous fragment distance and the largest single round NEWQD (LSRN) for unit risk HC/D 1.2.3 items permitted at this location.  Maximum is (13)




	  51168

145526
100000 
    5000    
    5000

Op Limit 







	1.1

1.2.1>450
1.2.2
*(13)<450
1.3

1.4







	999-A

930

938

5000

5001
	Inert Storage Building

Supports Building 999

ACC – 388FW

Aboveground Magazine

Barricaded

ACC – 388FW

Operating Location

20MM ammunition processing

ACC – 388FW

6M

Public Traffic Route

POV Parking (Administrative)

ACC – 388FW

Inhabited Building

Wing Headquarters

ACC – 388FW

50M

Assuming no HC/D 1.1; 1.2.2; or 1.3 is present, we can have up to 983 CBU-58 A/B’s (145526 lbs NEWQD divided by the CBU’s 148 lb NEWQD). Remember to keep the mixing rules in mind (See AFMAN 91-201, para 3.8). For example, you can have up to 145526 lbs NEWQD of 1.2.1 items >100 or up to 145526 lbs <100; or a combination of the two 1.2.1 sub-divisions not to exceed 145526 lbs NEWQD.
HC/D 1.2.3 entries may be omitted if not required.
	None








   6446
                                             
 
   3751


500000
  70000   

  70000

Capacity

    None

    None

  10000
    5000   

    None
Op Limit


    None

    None

    None
    None    
    None

    None



    None

    None

    None 
    None   
    None

    None




	N/A







1.1

1.2.1<202


1.2.2
*(09)<202
1.3

1.4

1.1

1.2.1 



1.2.2
*(03)<150
1.3

1.4

1.1

1.2.1


1.2.2
1.2.3
1.3

1.4

1.1

1.2.1


1.2.2
1.2.3
1.3

1.4


	  100’

  335’

  750’

  975’

 1485’
	    50’







  335’

  335’

  

282’
  335’    
  185’

 50’min
  669’

  
535’

  
217’
  468’ 


    75’
    50’
   891’

   891’

   

362’
   780’   
   115’

   100’

 1485’
 1485’               


 
   604’
 1300’   
   115’

   100’


	8/27(36)








6/8

16-17/8 


18/8
19/8 
20/8 (58)

21/8

8/8

16-17/8 


18/8
19/8
20/8 (58)

21/8

8/25

16-17/25 


18/25
19/25
20/25 (59)

21/25 

8/28

16-17/28



18/28
19/28
20/28 (59)
21/28


[image: image2.wmf]


















N.  Sample Memo Format for HC/D 1.2.x Conversion

MEMORANDUM FOR HQ AFSC/SEW

FROM:  AETC/SEW

              244 F Street East Ste 1

              Randolph AFB TX  78150-4328

SUBJECT:  HC/D 1.2.x Conversion for Site Plans:  AETC-Laughlin-90-S1/S2/S3

1. Subject conversion from the 47 FTW/SEW is attached for your records.  Subject site plans were approved by the DDESB on 8 Jun 90.  This office concurs with the conversions.  Questions or comments may be addressed to the undersigned.

JAY D. LORD, GS-12

Weapons Safety Manager

  Safety Directorate

Attachment

47 FTW/SEW HC/D 1.2.x Site Plan Conversions

cc:

47 FTW/SEW w/o atch

19 AF/SEW w/o atch

Attachment

MEMORANDUM FOR HQ AETC/SEW

FROM:  47 FTW/SE

              570 2nd St. Room 125

              Laughlin AFB, TX  78843-5000

SUBJECT:  HC/D 1.2.x Conversion for AETC-Laughlin-90-S1/S2/S3

1. The conversion of the HC/D 1.2.x criteria has been completed.  Existing DDESB approved clear zones have not been affected by this action.  There were no additional exposures sited after the subject site plans to evaluate.  HC/D 1.2.3 is not required for any of the subject site plans.  The following are the HC/D 1.2.x limits based on HC/D 1.2 QD Calculator provided on the Air Force Safety Center Weapons Safety web site:

a. 90-S1:  The limiting exposure for this site plan is the established 700’ IBD clear zone.  The AF Form 943 entries are:

Col 3 NEWQD


Col 4 HC/D & MCE
989 1.2.1<112

             243,860



             1.2.2

b. 90-S2:  The limiting exposure for this site plan is the 300’ actual separation distance to the M&I facility, building 210.  The AF Form 943 entries are:

Col 3 NEWQD


Col 4 HC/D & MCE
   2,115                                                1.2.1<157

            500,000



        1.2.2

c. 90-S3:  The limiting exposure for HC/D 1.2.1 is the 400’ actual separation distance to golf course tee #14, ES-3.  HC/D 1.2.2 is not limited by any exposure, but is limited to operating quantities.  The AF Form 943 entries are:

Col 3 NEWQD


Col 4 HC/D & MCE
      821                                                1.2.1<102

                5,000



        1.2.2

2. If you have any questions, please contact Mr. Paul Blair at DSN 732-5975.

BRUCE M. JUSELIS, Lt Col, USAF

Chief, Wing Safety

cc:

19 AF/SEW






























O.  JHCS Excerpt for AF HC/D 1.2.x items 

Note:  This is an unofficial listing; please refer to the JHCS for the official information.
	NSN
	ITEM_NOMENCLATURE
	HC/D
	GP
	NEW
	NEWQD
	MCE

	000008806220A
	CARTRIDGE, 105MM HE M1 WITH MK 407 FUZE CRIMPED                                                                                                                                                         
	1.2.1
	E
	4.7                 
	4.7                 
	28.2                

	* PN3819625-104
	GUIDED MISSILE, AIM-120C-5, AMRAAM IN CNU 431V2/E                                                                                                                                                                     
	1.2.2
	E
	132.05               
	19.0              
	76.0

	1115001505899
	AFT COVERS /BX3/ LGM-25                                                                                                                                                                                 
	1.2.2
	B
	.0003               
	.0003               

	1115001505899
	AFT COVERS BX1 LGM-25                                                                                                                                                                                   
	1.2.2
	B
	.055                
	.055                

	1115001505900
	MK 6 REENTRY VEHICLE /BX1/ LGM-25                                                                                                                                                                       
	1.2.2
	B
	.055                
	.055                

	1115001505900
	MK 6 REENTRY VEHICLE BX3                                                                                                                                                                                
	1.2.2
	B
	.0003               
	.0003               

	1305001691880
	CARTRIDGE, 20MM HEI M56A3 API M53                                                                                                                                                                       
	1.2.2
	E
	.0285               
	.0285               

	1305002624181
	CARTRIDGE, 20MM HEI M56A2                                                                                                                                                                               
	1.2.2
	E
	.0285               
	.0285               

	1305003085575
	CARTRIDGE, 20MM HEI M56                                                                                                                                                                                 
	1.2.2
	E
	.119                
	.119                
	

	1305004165814
	CARTRIDGE, 30MM HEI PGU-13/B                                                                                                                                                                            
	1.2.2
	E
	.4335               
	.4335               

	1305005421120
	CARTRIDGE, 20MM HEI M56A1E1                                                                                                                                                                             
	1.2.2
	E
	.0285               
	.0285               

	1305005546709
	CARTRIDGE, 20MM HEI M56A1                                                                                                                                                                               
	1.2.2
	E
	.0285               
	.0285               

	1305005801388
	CARTRIDGE, 20MM HEI M56A1                                                                                                                                                                               
	1.2.2
	E
	.119                
	.119                
	

	1305007232552
	CARTRIDGE, 20MM HEI M56A1                                                                                                                                                                               
	1.2.2
	E
	.0285               
	.0285               

	1305007528833
	CARTRIDGE, 20MM HEI M56A1E1                                                                                                                                                                             
	1.2.2
	E
	.0285               
	.0285               

	1305008503676
	CARTRIDGE, 20MM HEI M56A2                                                                                                                                                                               
	1.2.2
	E
	.0285               
	.0285               

	1305008807148
	CARTRIDGE, 20MM HEI M210                                                                                                                                                                                
	1.2.2
	E
	.0171               
	.0171               

	1305008922162
	CARTRIDGE, 20MM HEI M56A2                                                                                                                                                                               
	1.2.2
	E
	.0285               
	.0285               

	1305010231908
	CARTRIDGE, 30MM HEI PGU-13/B                                                                                                                                                                            
	1.2.2
	E
	.4408               
	.4408               

	1305010564626
	CARTRIDGE, 30MM PGU-14A/B PGU-13/B (5/1 RATIO)C                                                                                                                                                         
	1.2.2
	E
	.4335               
	.4335               

	1305010564907
	CARTRIDGE, 30MM PGU-14A/B PGU-13/B (5-1 RATIO)C                                                                                                                                                         
	1.2.2
	E
	.4408               
	.4408               

	1305010575335
	CARTRIDGE, 30MM PGU-13B HEI                                                                                                                                                                             
	1.2.2
	E
	.4335               
	.4335               

	1305010612214
	CARTRIDGE, 30MM PGU-14/B PGU-13/B (5-1 RATIO)                                                                                                                                                           
	1.2.2
	E
	.4335               
	.4335               

	1305010620070
	CARTRIDGE, 30MM PGU-15/B PGU-13/B (2-1 RATIO)C                                                                                                                                                          
	1.2.2
	E
	.4335               
	.4335               

	1305010620071
	CARTRIDGE, 30MM PGU-15/B PGU-13/B (2-1 RATIO)C                                                                                                                                                          
	1.2.2
	E
	.4408               
	.4408               

	1305010632167
	CARTRIDGE, 30MM PGU-14/B PGU-13/B (5-1 RATIO)                                                                                                                                                           
	1.2.2
	E
	.4408               
	.4408               

	1305010632168
	CARTRIDGE, 30MM PGU-13/B HEI                                                                                                                                                                            
	1.2.2
	E
	.4408               
	.4408               

	1305010835998
	CARTRIDGE, 30MM PGU-14B/B PGU-13/B (5-1 RATIO)C                                                                                                                                                         
	1.2.2
	E
	.4335               
	.4335               

	1305010933339
	CARTRIDGE, 30MM PGU-13/B HEI                                                                                                                                                                            
	1.2.2
	E
	.4408               
	.4408               

	1305010933340
	CARTRIDGE, 30MM PGU-14B/B PGU-13/B (5-1 RATIO)C                                                                                                                                                         
	1.2.2
	E
	.4408               
	.4408               

	1305010951062
	CARTRIDGE, 30MM PGU-14B/B PGU-13/B (5-1 RATIO)C                                                                                                                                                         
	1.2.2
	E
	.4335               
	.4335               

	1305010959650
	CARTRIDGE, 30MM PGU-13/B HEI                                                                                                                                                                            
	1.2.2
	E
	.4335               
	.4335               

	1305011096985
	CARTRIDGE, 30MM PGU-13A/B HEI                                                                                                                                                                           
	1.2.2
	E
	.4408               
	.4408               

	1305011132462
	CARTRIDGE, 30MM PGU-14A/B PGU-13A/B (5/1 RATIO)C                                                                                                                                                        
	1.2.2
	E
	.4408               
	.4408               

	1305011163928
	CARTRIDGE, 20MM HEI M56A4/M242 HEIT 7 TO 1 RATIO                                                                                                                                                        
	1.2.2
	E
	.11495              
	.11495              

	1305011163931
	CARTRIDGE, 20MM HEI M56A3                                                                                                                                                                               
	1.2.2
	E
	.0285               
	.0285               

	1305011163932
	CARTRIDGE, 20MM HEI M56A4/TPT M220 7 TO 1 RATIO                                                                                                                                                         
	1.2.2
	E
	.11495              
	.11495              

	1305011163935
	CARTRIDGE, 20MM HEI M56A4                                                                                                                                                                               
	1.2.2
	E
	.11495              
	.11495              

	1305011189929
	CARTRIDGE, 20MM HEIT M242A1                                                                                                                                                                             
	1.2.2
	E
	.0251               
	.0251               

	1305011196068
	CARTRIDGE, 20MM HEI M56A4                                                                                                                                                                               
	1.2.2
	E
	.11495              
	.11495              

	1305011197862
	CARTRIDGE, 20MM HEI M56A4 & HEIT M242 7 TO 1 RATIO                                                                                                                                                      
	1.2.2
	E
	.11495              
	.11495              

	1305011449301
	CARTRIDGE, 30MM HEI PGU-13A/B                                                                                                                                                                           
	1.2.2
	E
	.4335               
	.4335               

	1305011461530
	CARTRIDGE, 30MM PGU-13A/B PGU-14B/B (5API-1)                                                                                                                                                            
	1.2.2
	E
	.4335               
	.4335               

	1305011572627
	CARTRIDGE, 30MM PGU-13A/B PGU-14B/B 5:1 RATIO                                                                                                                                                           
	1.2.2
	E
	.4335               
	.4335               

	1305011610621
	CARTRIDGE, 30MM PGU-13A/B HEI                                                                                                                                                                           
	1.2.2
	E
	.4408               
	.4408               

	1305011610622
	CARTRIDGE, 30MM PGU-13A/B PGU-14B/B 5:1 RATIO                                                                                                                                                           
	1.2.2
	E
	.4408               
	.4408               

	1305011610623
	CARTRIDGE, 30MM PGU-13A/B HEI                                                                                                                                                                           
	1.2.2
	E
	.4335               
	.4335               

	1305012094292
	CARTRIDGE, 20MM HEI M56A2                                                                                                                                                                               
	1.2.2
	E
	.0285               
	.0285               

	1305012116248
	CARTRIDGE, 20MM HEI M56A1                                                                                                                                                                               
	1.2.2
	E
	.0285               
	.0285               

	1305012258202
	CARTRIDGE, 30MM PGU-14B/B PGU-13A/B (5/1RATIO)C                                                                                                                                                         
	1.2.2
	E
	.4408               
	.4408               

	1305012258203
	CARTRIDGE, 30MM PGU-13A/B HEI (HONEYWELL)                                                                                                                                                               
	1.2.2
	E
	.4408               
	.4408               

	1305012326180
	CARTRIDGE, 30MM PGU-14B/B API & PGU-13A/B HEI 5-1 RATIO                                                                                                                                                 
	1.2.2
	E
	.4335               
	.4335               

	1305013907978
	CARTRIDGE, 25MM HEI PGU-25/U
	1.2.2
	E
	.2724
	.2724

	1310002386559
	CARTRIDGE, 40MM HEI-P                                                                                                                                                                                   
	1.2.2
	E
	.87                 
	.87                 

	1310010338282
	CARTRIDGE, 40MM MK 162 MOD 0 /PGU-9A/B/                                                                                                                                                                 
	1.2.2
	E
	.94                 
	.94                 

	1315001138149
	CARTRIDGE, 105MM SMOKE WP M60A2                                                                                                                                                                         
	1.2.1
	H
	7.083               
	7.083               
	42.498              

	1315005637067
	CARTRIDGE, 81MM HE M374A3                                                                                                                                                                               
	1.2.1
	E
	2.23762             
	2.23762             
	20.13858            

	1315012885545
	CARTRIDGE, 120MM TPCSDS-T M865 (TRACER P/N 12525043)                                                                                                                                                    
	1.2.1
	C
	19.583              
	19.583              
	58.749              

	1315012885545
	CARTRIDGE, 120MM TPCSDS-T M865 (OLIN)                                                                                                                                                                   
	1.2.1
	C
	17.8                
	17.8                
	53.4                

	1315012885545
	CARTRIDGE, 120MM TPCSDS-T M865 F3 HONEYWELL                                                                                                                                                             
	1.2.1
	C
	19.567              
	19.567              
	58.701              

	1315013059252
	CARTRIDGE, 120MM TPCSDS-T M865 TR ASSEMBLY                                                                                                                                                              
	1.2.1
	C
	19.583              
	19.583              
	58.749              

	1315013059252
	CARTRIDGE, 120MM TPCSDS-T M865 F3-OLIN                                                                                                                                                                  
	1.2.1
	C
	17.8                
	17.8                
	53.4                

	1315013691245
	CARTRIDGE, 105MM HE M1                                                                                                                                                                                  
	1.2.1
	E
	4.7                 
	4.7                 
	14.1                

	1325000876404
	DISPENSER AND BOMB, CBU12A/A                                                                                                                                                                            
	1.2.1
	H
	234.3               
	234.3               
	702.9               

	1325001099381
	DISPENSER AND BOMB, CBU 24B/B                                                                                                                                                                           
	1.2.1
	D
	123                 
	123                 
	738                 

	1325001099390
	DISPENSER AND BOMB, CBU 49B/B                                                                                                                                                                           
	1.2.1
	D
	123                 
	123                 
	738                 

	1325001159784
	FUZE, BOMB FMU 54/B                                                                                                                                                                                     
	1.2.2
	D
	.3431               
	.3431               

	1325001437092
	DISPENSER AND BOMB, CBU 24B/B                                                                                                                                                                           
	1.2.1
	D
	123                 
	123                 
	738                 

	1325001437094
	DISPENSER AND BOMB, CBU 49B/B                                                                                                                                                                           
	1.2.1
	D
	123                 
	123                 
	738                 

	1325001437164
	FUZE, BOMB M908E1                                                                                                                                                                                       
	1.2.2
	B
	.0171               
	.0171               

	1325001484085
	FUZE, BOMB FMU 54A/B                                                                                                                                                                                    
	1.2.2
	D
	.36                 
	.36                 

	1325001604443
	DISPENSER AND BOMB, CBU 71/B                                                                                                                                                                            
	1.2.1
	D
	158                 
	158                 
	948                 

	1325001823109
	DISPENSER AND BOMB, CBU 7A/A                                                                                                                                                                            
	1.2.1
	D
	58                  
	58                  
	174                 

	1325001933186
	DISPENSER AND BOMB, CBU 58/B                                                                                                                                                                            
	1.2.1
	D
	158                 
	158                 
	948                 

	1325002093655
	DISPENSER AND BOMB, CBU 71/B IN CNU-180 CONTAINER                                                                                                                                                       
	1.2.1
	D
	158                 
	158                 
	948                 

	1325003034668
	DISPENSER AND BOMB, CBU 52B/B                                                                                                                                                                           
	1.2.1
	D
	146                 
	146                 
	438                 

	1325005534790
	DISPENSER AND BOMB, CBU-75A/B                                                                                                                                                                           
	1.2.1
	D
	419.8               
	419.8               
	2518.8              

	1325005859057
	FUZE, BOMB M905                                                                                                                                                                                         
	1.2.2
	D
	.015                
	.015                

	1325006130484
	FUZE, FMU-54 A/B                                                                                                                                                                                        
	1.2.2
	D
	.36                 
	.36                 

	1325007819624
	DISPENSER AND BOMB, CBU 46/A                                                                                                                                                                            
	1.2.1
	D
	117.7               
	117.7               
	353.1               

	1325009008590
	DISPENSER AND BOMB, CBU-12/A WP                                                                                                                                                                         
	1.2.1
	H
	234.3               
	234.3               
	702.9               

	1325009269321
	DISPENSER AND BOMB, CBU 14A/A                                                                                                                                                                           
	1.2.1
	D
	40.3                
	40.3                
	120.9               

	1325009495421
	DISPENSER AND BOMB, CBU-22A/A WP                                                                                                                                                                        
	1.2.1
	H
	79.2                
	79.2                
	475.2               

	1325009995931
	DISPENSER AND BOMB, AIRCRAFT CBU-25/A                                                                                                                                                                   
	1.2.1
	D
	35                  
	35                  
	210                 

	1325010346017
	DISPENSER AND BOMB, CBU 75B/B                                                                                                                                                                           
	1.2.1
	D
	419.75              
	419.75              
	2518.5              

	1325010384733
	DISPENSER AND BOMB, CBU-58A/B                                                                                                                                                                           
	1.2.1
	D
	148                 
	148                 
	888                 

	1325010384734
	DISPENSER AND BOMB, CBU-71A/B                                                                                                                                                                           
	1.2.1
	D
	148                 
	148                 
	888                 

	1325012147311
	FUZE, BOMB FMU-139A/B                                                                                                                                                                                   
	1.2.2
	D
	.2778               
	.2778               

	1325012857504
	BOMBLET, BLU-97A/B                                                                                                                                                                                      
	1.2.2
	D
	.6386               
	.6386               

	1325012907554
	DISPENSER AND BOMB, CBU-58/B                                                                                                                                                                            
	1.2.1
	D
	158                 
	158                 
	948                 

	1325012914272
	DISPENSER AND BOMB, CBU-71A/B                                                                                                                                                                           
	1.2.1
	D
	158                 
	158                 
	948                 

	1325012914273
	DISPENSER AND BOMB, CBU-58A/B                                                                                                                                                                           
	1.2.1
	D
	148                 
	148                 
	888                 

	1325012925536
	DISPENSER AND BOMB, CBU-71/B IN CNU-92 CONTAINER                                                                                                                                                        
	1.2.1
	D
	158                 
	158                 
	948                 

	1325012945226
	DISPENSER AND BOMB, CBU-58A/B                                                                                                                                                                           
	1.2.1
	D
	148                 
	148                 
	444                 

	1325012945227
	DISPENSER AND BOMB, CBU-52B/B                                                                                                                                                                           
	1.2.1
	D
	146                 
	146                 
	438                 

	1325012945228
	DISPENSER AND BOMB, CBU-58/B                                                                                                                                                                            
	1.2.1
	D
	158                 
	158                 
	474                 

	1325012945229
	DISPENSER AND BOMB, CBU-71A/B                                                                                                                                                                           
	1.2.1
	D
	148                 
	148                 
	444                 

	1325013161228
	DISPENSER AND BOMB, CBU-71/B                                                                                                                                                                            
	1.2.1
	D
	158                 
	158                 
	474                 

	1325013431600
	DISPENSER AND BOMB, CBU-52B/B                                                                                                                                                                           
	1.2.1
	D
	146                 
	146                 
	876                 

	1325013431601
	DISPENSER AND BOMB, CBU-52B/B                                                                                                                                                                           
	1.2.1
	D
	146                 
	146                 
	876                 

	1325013431602
	DISPENSER AND BOMB, CBU-58/B IN CNU-411/E CONTNER                                                                                                                                                       
	1.2.1
	D
	158                 
	158                 
	948                 

	1325013431603
	DISPENSER AND BOMB, CBU-58/B IN CNU-411/E CONTNER                                                                                                                                                       
	1.2.1
	D
	158                 
	158                 
	948                 

	1325013431604
	DISPENSER AND BOMB, CBU-58A/B                                                                                                                                                                           
	1.2.1
	D
	148                 
	148                 
	888                 

	1325013431605
	DISPENSER AND BOMB, CBU-58A/B                                                                                                                                                                           
	1.2.1
	D
	148                 
	148                 
	888                 

	1325013431606
	DISPENSER AND BOMB, CBU-71/B                                                                                                                                                                            
	1.2.1
	D
	158                 
	158                 
	948                 

	1325013431607
	DISPENSER AND BOMB, CBU-71/B                                                                                                                                                                            
	1.2.1
	D
	158                 
	158                 
	948                 

	1325013431608
	DISPENSER AND BOMB, CBU-71A/B                                                                                                                                                                           
	1.2.1
	D
	148                 
	148                 
	888                 

	1325013431609
	DISPENSER AND BOMB, CBU-71A/B                                                                                                                                                                           
	1.2.1
	D
	148                 
	148                 
	888                 

	1325013496258
	FUZE, BOMB FMU-139A/B                                                                                                                                                                                   
	1.2.2
	D
	.2778               
	.2778               

	1325143987137
	BLU-107/B DURANDAL WITH DD-2                                                                                                                                                                            
	1.2.1
	F
	80                  
	80                  
	720                 

	1336000928473
	WARHEAD, EXERCISE MK 85 MOD 1 AGM 45                                                                                                                                                                    
	1.2.2
	B
	.3647               
	.3647               

	1336004062765
	FUZE, GUIDED MISSILE FMU 31A/B AIM 4A/B                                                                                                                                                                 
	1.2.2
	D
	.1323               
	.1323               

	1336009150826
	BOOSTER, ASSEMBLY LGM 30                                                                                                                                                                                
	1.2.2
	G
	.0158               
	.0158               

	1336009727233
	EXPLOSIVE HARNESS, FOR AIM-26/B                                                                                                                                                                         
	1.2.2
	B
	.0046               
	.0046               

	1336012605319
	WING DOOR THRUSTER (RIGHT)                                                                                                                                                                              
	1.2.2
	C
	.0014               
	.0014               

	1336012605320
	WING DOOR THRUSTER (LEFT)                                                                                                                                                                               
	1.2.2
	C
	.0014               
	.0014               

	1337001933205
	ROCKET MOTOR, LGM 30                                                                                                                                                                                    
	1.2.1
	C
	2                   
	2                   
	6                   

	1337003444472
	IGNITER, ROCKET MOTOR AIM 4D                                                                                                                                                                            
	1.2.2
	G
	.11                 
	.11                 
	

	1337004120167
	IGNITER, GAS GENERATOR LGM 30                                                                                                                                                                           
	1.2.2
	G
	.022                
	.022                

	1337004934985
	ROCKET MOTOR, LGM 30                                                                                                                                                                                    
	1.2.1
	C
	3.3                 
	3.3                 
	9.9                 

	1337004934986
	ROCKET MOTOR, LGM 30                                                                                                                                                                                    
	1.2.1
	C
	3                   
	3                   
	9                   

	1337004934987
	ROCKET MOTOR, LGM 30                                                                                                                                                                                    
	1.2.1
	C
	2.7                 
	2.7                 
	8.1                 

	1337004934988
	ROCKET MOTOR, LGM 30                                                                                                                                                                                    
	1.2.1
	C
	2.3                 
	2.3                 
	6.9                 

	1337004934989
	ROCKET MOTOR, LGM 30                                                                                                                                                                                    
	1.2.2
	C
	1.6                 
	1.6                 
	

	1337004934990
	ROCKET MOTOR, LGM 30                                                                                                                                                                                    
	1.2.2
	C
	1.4                 
	1.4                 
	

	1337004934991
	ROCKET MOTOR, LGM 30                                                                                                                                                                                    
	1.2.2
	C
	.9972               
	.9972               

	1337004934992
	ROCKET MOTOR, LGM 30                                                                                                                                                                                    
	1.2.2
	C
	.18                 
	.18                 
	

	1337005203539
	CUTTER, THRUST TERM LGM 30                                                                                                                                                                              
	1.2.2
	B
	.049                
	.049                

	1337007904144
	IGNITER, ROCKET MOTOR M50A1 AIM 4                                                                                                                                                                       
	1.2.2
	G
	.11                 
	.11                 
	

	1337008679716
	INITIATOR ASSEMBLY, CQM 10                                                                                                                                                                              
	1.2.2
	G
	.066                
	.066                

	1337009410774
	IGNITER, GAS GENERATOR LGM 30                                                                                                                                                                           
	1.2.2
	G
	.6614               
	.6614               

	1337009523951
	IGNITER, ROCKET MOTOR MK 265 MOD 0 AGM 45A                                                                                                                                                              
	1.2.2
	G
	.26                 
	.26                 

	1337009873984
	SECTOR ASSEMBLY LGM 30                                                                                                                                                                                  
	1.2.2
	B
	.0365               
	.0365               

	1337010281424
	SAFE/ARM IGNITION ASSEMBLY                                                                                                                                                                              
	1.2.2
	G
	.0008               
	.0008               

	1337010720890
	INITIATOR ASSEMBLY, CQM-10B BOMARC DRONE                                                                                                                                                                
	1.2.2
	G
	.0618               
	.0618               

	1340001437108
	ROCKET, CHEMICAL 2.75 INCH WP                                                                                                                                                                           
	1.2.1
	H
	8.625               
	8.625               
	103.5               

	1340003095095
	IGNITER, MK 165-0                                                                                                                                                                                       
	1.2.2
	G
	.075                
	.075                

	1340004035254
	CHARGE KIT, DEMOLITION AIR-2A                                                                                                                                                                           
	1.2.2
	B
	.06                 
	.06                 

	1340005856584
	IGNITER, ROCKET MOTOR MK 165-1                                                                                                                                                                          
	1.2.2
	G
	.075                
	.075                

	1340009269423
	ROCKET, CHEMICAL 2.75 INCH WP                                                                                                                                                                           
	1.2.1
	H
	8.7                 
	8.7                 
	104.4               

	1340009359161
	ROCKET, CHEMICAL 2.75 INCH WP                                                                                                                                                                           
	1.2.1
	H
	8.6                 
	8.6                 
	103.2               

	1340010483955
	SAFE/ARM IGNITION ASSEMBLY AIM-9                                                                                                                                                                        
	1.2.2
	G
	.0006               
	.0006               

	1377000959917
	CARTRIDGE, EXPLOSIVE BOLT F-111                                                                                                                                                                         
	1.2.2
	B
	.011                
	.011                
	

	1377004079652
	CARTRIDGE, KIT SHIP F-111                                                                                                                                                                               
	1.2.2
	C
	.1513               
	.1513               

	1390010200096
	FUZE, PROXIMITY M732                                                                                                                                                                                    
	1.2.2
	D
	.0129               
	.0129               

	1410001966099
	AIM-4D-8                                                                                                                                                                                                
	1.2.1
	E
	2.5                 
	2.5                 
	7.5                 

	1410001966100
	AIM-4F                                                                                                                                                                                                  
	1.2.1
	E
	5                   
	5                   
	15                  

	1410001966101
	AIM-4G                                                                                                                                                                                                  
	1.2.1
	E
	5                   
	5                   
	15                  

	1410001966103
	AIM-4D                                                                                                                                                                                                  
	1.2.1
	E
	2.5                 
	2.5                 
	7.5                 

	1410001966104
	AIM-4D-2                                                                                                                                                                                                
	1.2.1
	E
	2.5                 
	2.5                 
	7.5                 

	1410001966105
	AIM-4D-9                                                                                                                                                                                                
	1.2.1
	E
	2.5                 
	2.5                 
	7.5                 

	1410012374083
	GUIDED MISSILE, AGM-88, HARM                                                                                                                                                                            
	1.2.1
	E
	325.2               
	45.2                
	90.4                

	1410012424880
	GUIDED MISSILE, AGM-88, HARM                                                                                                                                                                            
	1.2.1
	E
	325.2               
	45.2                
	90.4                

	1410012470635
	GUIDED MISSILE, AGM-88, HARM                                                                                                                                                                            
	1.2.1
	E
	325.2               
	45.2                
	90.4                

	1410012470636
	GUIDED MISSILE, AGM-88, HARM                                                                                                                                                                            
	1.2.1
	E
	325.2               
	45.2                
	90.4                

	1410012470637
	GUIDED MISSILE, AGM-88, HARM                                                                                                                                                                            
	1.2.1
	E
	325.2               
	45.2                
	90.4                

	1410012470638
	GUIDED MISSILE, AGM-88, HARM                                                                                                                                                                            
	1.2.1
	E
	325                 
	45                  
	90                  

	1410013013317
	GUIDED MISSILE, AIM-120, AMRAAM                                                                                                                                                                         
	1.2.1
	E
	117.94              
	16.9                
	67.6                

	1410013207531
	GUIDED MISSILE, AIM-120A, AMRAAM                                                                                                                                                                        
	1.2.1
	E
	117.94              
	16.9                
	67.6                

	1410013750438
	GUIDED MISSILE, AIM-120A, AMRAAM                                                                                                                                                                        
	1.2.1
	E
	117.94              
	16.9                
	67.6                

	1410013750439
	GUIDED MISSILE, AIM-120A, AMRAAM                                                                                                                                                                        
	1.2.1
	E
	117.94              
	16.9                
	67.6                

	1410013794896
	GUIDED MISSILE, AIM-120B, AMRAAM                                                                                                                                                                        
	1.2.1
	E
	117.94              
	16.9                
	67.6                

	1410013992400
	GUIDED MISSILE, AIM-120C, AMRAAM                                                                                                                                                                        
	1.2.1
	E
	117.94              
	16.9                
	67.6                

	1410014467838
	GUIDED MISSILE, AIM-120C-4, CNU-431V2/E OR CNU-415B/E CONTAINER
	1.2.1
	E
	119.01
	19.0
	76.0

	1410014518799
	GUIDED MISSILE, AIM 120B, AMRAAM
	1.2.1
	E
	117.94
	16.9
	67.6

	1410014540351
	GUIDED MISSILE, AIM-120B, AMRAAM
	1.2.1
	E
	117.94
	16.9
	67.6

	6920000715078
	GUIDED MISSILE TRAINING, AGM-45A                                                                                                                                                                        
	1.2.1
	E
	91.7                
	91.7                
	275.1               
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