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Foreword 

Ageing, unstable and excess conventional ammunition stockpiles pose the dual risks of accidental 
explosions at munition sites and diversion to illicit markets.  

The humanitarian impact of ammunition-storage-area explosions, particularly in populated areas, has 
resulted in death, injury, environmental damage, displacement and disruption of livelihoods in over 100 
countries. Accidental ammunition warehouse detonations count among the heaviest explosions ever 
recorded. 

Diversion from ammunition stockpiles has fuelled armed conflict, terrorism, organized crime and 
violence, and contributes to the manufacture of improvised explosive devices. Much of the ammunition 
circulating among armed non-State actors has been illicitly diverted from government forces.1 In 
recognition of these dual threats of explosion and diversion, the General Assembly requested the United 
Nations to develop guidelines for adequate ammunition management.2 Finalized in 2011, the 
International Ammunition Technical Guidelines (IATG) provide voluntary, practical, modular guidance to 
support national authorities (and other stakeholders) in safely and securely managing conventional 
ammunition stockpiles. The UN SaferGuard Programme was simultaneously established as the 
corresponding knowledge-management platform to oversee and disseminate the IATG. 

The IATG also ensure that the United Nations entities consistently deliver high-quality advice and 
support – from mine action to counter-terrorism, from child protection to disarmament, from crime 
reduction to development. 

The IATG consist of 12 volumes that provide practical guidance for ‘through-life management’ approach 
to ammunition management. The IATG can be applied at the guidelines’ basic, intermediate, or 
advanced levels, making the IATG relevant for all situations by taking into account the diversity in 
capacities and resources available. Interested States and other stakeholders can utilize the IATG for 
the development of national standards and standing operating procedures. 

The IATG are reviewed and updated at a minimum every five years, to reflect evolving ammunition 
stockpile-management norms and practices, and to incorporate changes due to changing international 
regulations and requirements. The review is undertaken by the UN SaferGuard Technical Review Board 
composed of national technical experts with the support of a corresponding Strategic Coordination 
Group comprised of expert organizations applying the IATG in practice.  

The latest version of each IATG module can be found at www.un.org/disarmament/ammunition.  

  

 

 

1 S/2008/258. 
2 See also the urgent need to address poorly-maintained stockpiles as formulated by the United Nations Secretary-General in his 
Agenda for Disarmament, Securing Our Common Future (2018). 
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Introduction 

The storage and handling of ammunition and explosives at airfields are operations that present inherent 
risks to persons and property.  A national authority shall therefore have a legal responsibility to ensure 
that during any operation involving storage and/or handling of ammunition and explosives that the risks 
associated with those operations are both tolerable and as low as reasonably practicable (ALARP). 

One of the most efficient means of protecting the public from the effects of an explosive event is by the 
use of separation distances, which ensure that they are always at a tolerably safe distance from the 
explosives during storage and handling.  A point to remember is the greater the separation distance, the 
greater the protection afforded. 

An assessment of the effects of an undesirable explosives event (e.g., blast, thermal fireball, and 
fragment (munitions and/or structural debris) radii), and predictions of specified levels of risk (in terms 
of injury or damage), has allowed the development of ‘best practice’ separation distances.  Tables of 
Net Explosive Quantity (NEQ) and associated minimum recommended distances have been developed 
by international organisations.  These tables, (which contain appropriate separation distances), are 
known as Quantity Distance (QD) Tables and, together with other criteria for their use, should form the 
foundation for the safe storage and licensing3 of Potential Explosion Sites (PES) as well as for the 
placement of any Exposed Sites (ES) in a location where it is at risk from explosion effects that could 
emanate from an explosion at any PES.  These QD Tables are based on trials and other data, but are 
susceptible to uncertainty owing to the variability of the nature of explosions and the incompleteness of 
trials data.4  QD should therefore be subject to continuing refinement as further data becomes available.  
Such information should be shared internationally.  

NOTES 

• These QD principles are applied in IATG 2.20 for above ground ammunition storage generally. 

Here these principles are applied to the specific conditions on airfields. Consult IATG 2.20 for 

more background on QD principles. 

• The use of QD is by necessity a compromise between ‘an acceptable level of risk’ and ‘absolute 

protection’, as it is generally impractical to procure/restrict all the land around explosives locations 

and airfields such that all risk and explosion effects are eliminated.  Glass breakage, some 

structural damage, and fragment impacts, in some cases capable of injury and possibly death, 

may be expected to occur outside these ‘safe’ separation distances. Greater separation than 

those called for by the minimum QD should be applied whenever possible/practicable.  

There is an online IATG Implementation Support Toolkit available on the UN SaferGuard website and 
among the tools is an Explosives Limits Licence creation tool5. 

 

 

 

 

 

3 See IATG 02.30:2020[E] Licensing of explosive facilities. 
4 Even though extensive trials have taken place in support of their development. 
5 www.un.org/disarmament/un-saferguard/explosives-limit-license 

https://www.un.org/disarmament/un-saferguard/explosives-limit-license/
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1 Scope 

This IATG module provides Quantity-Distance (QD) guidelines for two types of airfields used by military 
aircraft where Ammunition and Explosives (AE) are handled and stored:  
 

a. Military airfields (i.e., utilized only by military aircraft); are an area prepared for the 
accommodation (including any buildings, installations and equipment) of landing and takeoff 
of military aircrafts.  

 
b. Joint-use airfields (i.e., utilized by commercial and military aircraft); Civilian airfields where 

written agreements exist between the military and the host nation or national authority that 
allow military use of airfields, or portions of airfields, for which both parties have executed a 
joint-use agreement granting equal privileges.  This area is generally limited to runways and 
taxiways.  All other facilities (parking ramps, hangars, terminals, etc.) are the sole property of 
the host nation or national authority. 

Air Forces have a requirement for weapons to be on or near the airfield in order to maintain required 
operations.  This can be for both domestic and deployed operations during peacetime or wartime.  The 
exposure of personnel or facilities to unacceptable risk from an accidental explosion or the detonation of 
ammunition and explosives (AE) must be mitigated.  The key areas of a typical military airfield are shown 
below (Figure 1).   
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Figure 1 Military Airfield 
 
 

1. Runways: Aircraft land and take-off from runways, the threshold at each end is marked with a series 

of white stripes and the compass orientation of the runway, and a centre-line is painted along the 

middle to assist pilots in steering their aircraft. 

 
2. Aircraft: The primary function of an airfield is to operate aircraft. 

 
3. Security: To control access to the airfield, a guardhouse is provided at the main entrance, where 

vehicles and visitors are vetted.  A continuous security fence encloses the airfield perimeter and is 

patrolled by armed guards.  

 

4. Technical Areas: Aircraft repair and maintenance is carried out in hangars.  The movement of 

fuel, weapons and personnel around the extensive perimeter of an airfield requires a number of 

specialist vehicles. 
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5.  Dispersals: An aircraft parking area situated away from the main technical site, often with some 

form of protection for individual aircraft.  To offer more protection against enemy air attack, many 

military airfields now house their combat aircraft in Hardened Aircraft Shelters or Hardened 

Aircraft Bunkers, which can withstand a nearby bomb blast or chemical attack. 

 

6. Air Traffic Control: Sited with an uninterrupted view of the airfield, the air traffic control tower 

controls all aircraft movements.  To assist aircraft to maneuver safely in crowded skies and bad 

weather, a variety of electronic navigation aids, instrument landing and precision approach radar 

systems are available on modern airfields. 

 

7. Munitions Storage: Bombs, ammunition, missiles, explosives and pyrotechnics are stored in a 

secure compound located well away from technical and domestic areas of the airfield. The 

storage buildings are protected by blast walls or earth revetments and are arranged in a 

symmetrical pattern, well-served by road. In this image, the site can be seen to be enclosed by a 

double security fence. 

 
8. Fuel Storage: Fuel Storage Airfields normally have several bulk fuel storage installations, since 

intensive aircraft operations consume vast quantities of fuel. These installations are located 

around the airfield and can be sited unprotected above-ground, semi-buried or completely buried. 

 
9. Domestic Areas: Domestic Areas Airfields are manned by highly-trained personnel who live in 

barrack accommodation adjacent to the technical area of the base. Barrack blocks normally have 

a regular plan and are situated adjacent to dining, recreation and car-parking facilities. 

 

 
             The following guidance is intended to provide the minimum acceptable levels of explosives 
             safety.   
 
Wherever possible, the greatest protection possible should be provided even though specific QDs 
may not be defined. 
 

2 Normative references 

A list of normative references is given in Annex A. These documents are referred to in the text in such a 
way that some or all of their content constitutes requirements of this document. For dated references, only 
the edition cited applies.  For undated references, the latest edition of the referenced document (including 
any amendments) applies. 

A further list of informative references is given in Annex B in the form of a bibliography, which lists 
documents that contain additional information related to the contents of this IATG module.  

 

3 Terms and definitions 

For the purposes of this module the following terms and definitions, as well as the more comprehensive list 
given in IATG 01.40 Glossary of terms, definitions and abbreviations, shall apply. 

The term ‘barricade’ refers to a natural ground feature, artificial mound, barricade or wall which, for storage 
purposes, is capable of preventing direct communication of explosion from one quantity of explosives to 
another although it may be destroyed in the process.  
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A barricade is capable of intercepting high velocity low angle projections from a potential explosion site and 
preventing initiation of explosives stocks stored nearby.  

NOTE 1 A barricade might be located at a PES or at an ES.   

NOTE 2 If located at the PES, a barricade may be destroyed by an explosion. 

NOTE 3 The term ‘traverse’ has been replaced with barricade.  

 

The term ‘ammunition storage area’ refers to an area used for the handling, processing and storing of 
ammunition and explosives.  Where there is no fence, it is taken as being the area within a radius of 50 m 
from any building or stack containing explosives. 

The term ‘debris and fragment distance’ (DFD) refers to the distance from the point of explosion to the point 
which the density of the debris and fragments generated by the explosion has decreased to where people 
in the open are not expected to be seriously injured. This is equivalent to the hazardous fragment distance 
(HFD). 

NOTE 1  Blast distance (BD) is the protection from the shock front, high pressure wave produced 
by the deflagration or detonation of an explosive.  

 
NOTE 2  If an Exposed Site (ES) provides sufficient protection (barricade and protected roof) 

against debris and fragments the BD may be used. Otherwise use the greater of the BD 
or the DFD (HFD). 

             
 
The term ‘exposed site’ (ES) refers to a magazine, cell, stack, truck or trailer loaded with ammunition, 
explosives workshop, inhabited building, assembly place or public traffic route, which is exposed to the 
effects of an explosion (or fire) at the potential explosion site (PES) under consideration. 

The term ‘heavy walled building’ refers to a building of non-combustible construction used for explosive 
storage with walls of at least 450 mm reinforced concrete (RC), or 700 mm brick, or equivalent penetration 
resistance of other materials, with or without a protective roof.  The door is normally strengthened if it faces 
another potential explosion site (PES). 

The term ‘earth-covered magazine (ECM)’ refers to a magazine, normally built at ground level, with earth-
covered roof, sides and rear, and constructed in corrugated steel or reinforced concrete.  
 
NOTE 1        The front wall may/may not be protected by a barricade.  When present, a front barricade can 

provide significant protection to an ECM’s contents from an explosion at an adjacent explosive 
location and potentially mitigate the effects of an explosion inside the ECM. 

The term ‘hazards of electromagnetic radiation to ordnance’ (HERO) is), or the interference of electronics 
that may cause weapons, ordnance, munitions or explosives to initiate the potential for electromagnetic 
radiation (EMR) to cause either direct initiation of electro-explosive device (EED).  

The term ‘foreign object debris’ (FOD) refers to any object, live or not, located in an inappropriate location 
in the airport environment that has the capacity to injure the airport or air carrier personnel and damage 
aircraft. 

The term ‘hammerhead’ is the area near the end of the runway where aircraft turn. 

The term hazardous fragment distance (HFD) refers to the distance from the point of explosion to the point 
at which the density of hazardous fragments generated by the explosion has decreased to where people in 
the open are not expected to be seriously injured. This is equivalent to DFD. 
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NOTE 1       HFD is an impact density of less than one hazardous fragment per 55.7m2. 

The term ‘inhabited building’ refers to a building or structure occupied in whole or in part by people (usually 
civilian). The term is used synonymously with occupied building.  

The term inhabited building distance (IBD) refers to ‘the minimum permissible distance between a potential 
explosion site (PES) and a non-associated exposed site (ES) that requires a high degree of protection from 
an explosion.  

NOTE 1 The IBD is a form of Outside Quantity Distance (OQD).  

The term ‘inside quantity distance’ (IQD) refers to the minimum permissible distance between a potential 
explosion site (PES) and an exposed site (ES) inside the explosives area. 

The term ‘inter-magazine distance’ (IMD) refers to the minimum permissible distance between a building or 
stack containing explosives to other such buildings or stacks which will prevent the immediate propagation 
of explosions or fire from one to the other by missile, flame or blast.  

NOTE 1 The IMD is a form of Inside Quantity Distance (IQD).  

NOTE 2 Subsequent reactions (fire or detonation) may still occur at adjacent explosive locations that 
meet IMD, as a result of burning debris, high angle fragment impacts, building collapse, etc. 

The term ‘magazine’ refers to any building, structure, or container approved for the storage of explosive 
materials. (c.f. explosive storehouse (ESH))’.  

The term ‘outside quantity distance’ (OQD) refers to the minimum permissible distance between a potential 
explosion site (PES) and an exposed site (ES) outside the explosives area. 

The term ‘potential explosion site’ (PES) refers to the location of a quantity of explosives that will create a 
blast, fragment, thermal or debris hazard in the event of an explosion of its content. 

The term ‘process building distance’ (PBD) refers to the minimum permissible distance from a building or 
stack containing explosives to an ammunition process building, or from an ammunition process building to 
another ammunition process building, which will provide a reasonable degree of immunity for the 
operatives within the ammunition process building(s), and a high degree of protection against immediate 
or subsequent propagation of explosions.  
 
NOTE 1 The PBD is a form of Inside Quantity Distance (IQD).  

The term ‘public traffic route’ (PTR) refers to a road used for general public traffic; a railway outside the 
explosives area that is used for public passenger traffic; a waterway, such as a river having tidal water or a 
canal, used by passenger vessels.  

NOTE 1 A PTR is an ES. 

The term ‘public traffic route distance’ (PTRD) refers to the minimum permissible distance between a 
potential explosion site (PES) and public traffic routes, which is such that the ignition or explosion of 
explosives at the PES will not cause intolerable danger to the occupants of vehicles at an exposed site 
(ES).  

NOTE 1 The PTRD is a form of Outside Quantity Distance (OQD).  

The term ‘quantity distance’ (QD) refers to the minimum permissible distance required between a potential 
explosion site (PES) and an exposed site (ES).  
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The term ‘separation distance’ refers to a generic term for the minimum permissible distance between a 
potential explosion site (PES) and an exposed site (ES). 

NOTE 1 Separation distances may or may not involve the use of the quantity distance system.  They 
can be developed through the use of explosion consequence analysis. 

The term ‘transit area’ refers to areas where consignments of explosives undergoing movements are 
assembled/dismantled for transhipment between modes of transport that operate within an explosives 
facility and those that operate outside the area. 

The term ‘vulnerable building’ refers to an exposed site (ES) deemed to be vulnerable by nature of its 
construction or function and therefore sited at greater than IBD.  

NOTE 1 Examples are multi-story buildings with lots of exposed glass facing the PES, hospitals, places 
of high concentrations of people such as schools and churches, and warehouse type 
structures that use curtain-wall construction techniques.  

The term ‘vulnerable building distance’ (VBD) refers to the minimum permissible distance between a 
potential explosion site (PES) and a vulnerable building.  

NOTE 1 The VBD is a form of Outside Quantity Distance (OQD).  

In all modules of the International Ammunition Technical Guidelines, the words 'shall', 'should', 'may' and 
'can' are used to express provisions in accordance with their usage in ISO standards. 

 'shall' indicates a requirement:  It is used to indicate requirements strictly to be followed in order 
to conform to the document and from which no deviation is permitted.  

 'should' indicates a recommendation:  It is used to indicate  that among several possibilities one 
is recommended as particularly suitable, without mentioning or excluding others, or that a certain 
course of action is preferred but not necessarily required, or that (in the negative form, 'should not') 
a certain possibility or course of action is deprecated but not prohibited. 

 'may' indicates permission:  It is used to indicate a course of action permissible within the limits of 
the document. 

 ‘can’ indicates possibility and capability:  It is used for statements of possibility and capability, 
whether material, physical or casual. 

 

4 Separation distances 

A separation distance is the minimum permissible distance between a potential explosion site (PES) and 
an exposed site (ES) where the risks due to an explosive event have been determined as tolerable by the 
appropriate national authority.  Separation distances may not necessarily involve the use of the quantity 
distance system (Clause 5).  They can be developed using an explosion consequence analysis (see IATG 
02.10 Introduction to risk management principles and processes).  Notwithstanding, the use of the quantity 
distance system is considered to be ‘best practice’ by many States and will therefore form the basis of the 
guidance within this IATG module. 
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Quantity distances do not, however, exclude the risk to the public from projections, broken glass, displaced 
tiles etc., or the risk of some minor injury to occupants.  Glazing is an important factor in building occupant 
protection and protective features are relatively easy to provide.6 

5 Background to quantity distances 

Many States use rules based upon the explosives, their quantity, and the distance from the explosive to 
where people and in some cases, critical facilities/equipment are at risk.  These rules are known as 
Quantity-Distance (Q-D) criteria and are based on the approach derived from the Hopkinson-Cranz Scaling 
Law,7 8 which is further amended by a range of coefficients.  It is the basis of much of the work on the 
estimation of appropriate quantity and separation distances. 

The Hopkinson-Cranz Scaling Law is also referred to as the Cube Root Scaling Law: 

(R1/R2) = (W1/W2)1/3 

 

R = ZW1/3 

R = Range (m) 

Z = Constant of Proportionality (dependent on 
acceptable blast overpressure).   

The coefficient ‘Q’ is used for QD work. 

W = Explosive Weight (kg) 

The coefficient NEQ is used for QD work. 

 
Table 1: Hopkinson-Cranz Scaling Law 

 
See IATG 02.20 Quantity and separation distances for more detailed information on Q-D criteria.  This 
IATG module will focus on the Q-D criteria for airfields.  The Q-D criteria detailed in this module do not 
apply to: 

 

a. The transportation of explosives around the airfield, 

b. Aircraft containing only installed explosives9,  

c. Explosives contained on the person of crew and passengers (e.g., AE for mission use).  

 

6 Measurements of Quantity and other Separation Distances 

6.1 Potential Explosion Sites (PES) to Exposed Sites (ES).  All separation distances from 

a PES are to be measured as indicated in Table 2 below. 
 

 
 

To (ES) 

From (PES) 
 

Aircraft / Open stacks AE  
 

Structures 

Aircraft / Open 
stacks WITH  

  AE 

 
Nearest points between  

AE load (or from where that AE would normally 
be loaded) and aircraft AE load*  

 
Nearest points between  

walls and aircraft AE load / open stack 

Aircraft 
WITHOUT AE 

 
Nearest points between  

AE load and aircraft 

 
Nearest points between  

walls and aircraft 

 

6 Analysis of glazing hazards is a specialist component of an explosion consequence analysis.  See IATG 02.10 Introduction to risk 
management principles and processes and the UK Glazing Hazard Guide 1997. 
7 Hopkinson B, UK Ordnance Board Minutes 13565, 1915. 
8 Cranz C, Lehrbuch der Ballistik, Springer-Verlag, Berlin, 1916. 
9 Safety of Life At Sea (SOLAS), egress systems components, engine starter cartridges, fire extinguisher cartridges and other such 
items necessary to flight operations. 
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Structure 
containing AE 

 
Nearest points between  
AE load and ES walls 

 
Nearest points between  

walls and ES walls 

 
Runway 

 
Nearest points between  

AE load and centerline of the runway  

 
Nearest point between  

walls and centerline of the runway 

 
Taxiway 

 
Nearest points between  

AE load and nearest point of the taxiway  

 
Nearest point between  

walls and nearest point of the taxiway 

          *If cargo aircraft, the distance must be determined from the outside of the fuselage 
Table 2: Measurement of separation distances between relevant PES and ES 

 
Areas requiring QD separation (Designated Areas)  

6.2.1 Designated Areas – General comments 

1) A Designated Area is an authorized area specifically designated for the loading, unloading or parking 
of combat and/or cargo aircraft loaded with AE. This represents an area with a recurring hazard as it is 
continuously or frequently used for that purpose.  

2) Aircraft carrying AE must be loaded, unloaded or parked in a Designated Area. This area should be 
separated from an ES, by the Q-D given in paragraph 7.   

3) Combat Aircraft Parking Area (CAPA)/Combat Aircraft Loading Area (CALA) are examples of 
designated areas. 

 

6.2.2  Principles for Selecting Designated Areas  

The following principles should be followed in selecting Designated Areas: 
 

a. The safest possible area compatible with Q-D prescribed in this module and operational 
requirements must be used. 

b. CAPA/CALA - Any area that meets both the applicable explosives safety criteria (prescribed in this 
module) and airfield (safety and operational) criteria (e.g., runway clear zones).  There may be other 
restrictions and/or regulations that affect the selection of designated areas as CAPA.  For example, 
operational/tactical requirements, additional hazard from forward firing AE (directional and potential 
long range), specific weapon systems, etc.  AE delivery trailers must not remain longer than needed 
at the CAPA to conduct the loading or unloading operation. 

c. Convoy routes, End-of-Runway, Hammerheads for lining up fighter aircraft prior to take off and 
Arm/De-Arm pad activities are exempted from (in these cases the aircraft is in transportation mode) 
licensing (i.e., siting).  As such, during arming/disarming, the firing direction should be blocked by a 
vertically faced traverse10(i.e., barricade).  When a vertically faced traverse is not available, 
directional AE should be armed/de-armed in an area specifically designated with a safe weapon 
heading established.  If Pads and Hammerheads are to be used for loading and unloading, or 
designated for hung weapon other than hung gun, they must be sited for the NEQ permitted. 

 

10  See Barricade Design (UK) Nationally Approved Structures, Section 10.9 b. 
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d. Aircraft weapon systems such as guns, rockets, missiles, and flare dispensers pose an additional 
hazard (beyond their explosives hazard) because of their directional response and potential long 
range, if inadvertently activated on the ground.  As a result, aircraft AE posing a directional hazard 
should face the direction involving least exposure of personnel, equipment and facilities to the line 
of fire.  Due to the agility, velocity and random nature of a missile’s (guided or unguided) trajectory, 
the traditional safe direction may not mitigate the risk to personnel, aircraft, equipment and facilities.  

 

7 Application of Q-D  

 
The following Q-D requirements assume HD 1.1 loads.  However, they may also be used for other HDs.  
Where IATG 02.20 permits, lesser distances may be used for HDs other than HD 1.1. The Q-D tables 
provide distances for Propagation Prevention, Table 4 and External QD, Table 5 and Table 6.  Required Q-
D associated with “Aircraft Quantity Distance (AD)” callouts below can be found in Table 3.  
 
In addition, a limited number of HD 1.2 and HD 1.3 QD relationships (e.g., CAPA, Ready Service, Inhabited 
Buildings, Roads, Runways, Holding areas (i.e., open stack of AE) and workshops) are provided in Table 
7 and 8 respectively.  As noted earlier, where possible, the greatest protection possible should be provided 
even though specific Q-Ds may not be defined.  
 

7.1 Q-D for Aircraft Loaded with HD 1.1 AE 

 
a.Exterior Q-D from Designated Areas 
 

The appropriate Exterior Q-D given in Table 5 and Table 6 apply between Designated Areas or AE aircraft 
and ES not related to the servicing and support of the aircraft within the designated area.   
 

b.Q-D between Aircraft Loaded with Explosives 
 

1)Un-barricaded - Individual aircraft, or groups of aircraft at Designated Areas, loaded 
with AE must be separated as follows: 

 

a) AD9-distances (4.8 Q1/3) To protect against prompt propagation of aircraft loaded 
with AE of comparable resistance to propagation as robust shells 11 

b) AD10-distances (7.2 Q1/3) To protect against prompt propagation of detonation. 

c) AD13-greater of the BD (12.0 Q1/3) or the Debris and Fragment Distance (DFD) = 
Hazardous Fragment Distance (HFD) where nearly complete protection against 
fragments is deemed necessary.  

 
Lesser or different distances may be used for specific weapons where trials have shown that such distances 
are adequate to minimize the probability of propagation. 
 

2)Barricaded - AD9-distances (4.8 Q1/3) between adjacent aircraft may be reduced to 
AD6-distances (2.4 Q1/3), if the line of sight between AE can be interrupted by a barricade 
extending a minimum of 0.3m above the highest piece of AE being separated.  The 
barricade will prevent simultaneous propagation due to high velocity, low angle 
fragments.  It should be noted, however, that a barricade does not necessarily prevent 

 

11 This provides a limited degree of protection.  
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subsequent propagation or damage caused by blast, lobbed items, debris or secondary 
fires. 

 
 

7.2 Q-D to Runways and Taxiways 

It is recommended that the separation of the PES from runways and taxiways should be large enough to 
prevent them being rendered non-operational by ground shock as a result of an explosion in a PES.  
 
AD13-distances BD (12.0 Q1/3) should be used to provide protection to the aircraft on both runways and 
taxiways. 
 

7.3 Direct and Indirect Support Facilities and Activities 

a.Direct Support.  Facilities and activities directly related to maintaining, servicing, controlling, and 
flying AE loaded aircraft are considered directly related to AE on the flight line supporting those 
AE loaded aircraft and may be sited per Tables 2 and 5 as follows:  

 
1) Unhardened Facilities.  AD10-distances (7.2 Q1/3) should be used for direct support facilities.   

 

2)Hardened Facilities.  If hardened to NATO criteria, reduced distances of AD8 (3.6 Q1/3) should 

be used for direct support.  

 

3)Examples of non-explosives facilities and functions considered to be related to AE loaded 

aircraft include: 

 

a) Activities and their operating facilities for handling AE on the flight line; 

 

b) Facilities to prepare and service armed aircraft, and those that house personnel who 

fly combat aircraft (e.g., alert crew shelters);  

 

c) Flight line combat aircraft associated facilities, which may contain field offices, break 

rooms, unit training rooms, and equipment/supply rooms; 

 

d) Aircraft maintenance and operations functions; 

 

e) Hot pit refueling areas, and civil engineer (CE) fire protection stations; 

 

f) Petroleum, Oils and Lubricants (POL) Facilities; 

 

g) Forward supply points; 

 

h) Intelligence, debriefing, and flight line security functions; and 

 

i) CE functions solely dedicated to maintaining the runway and taxiways. 

 

b.Indirect Support.  Indirect support facilities and activities are facilities and functions that are not 

directly related to AE loaded aircraft flight line operating requirements and should be sited per 

Tables 3, 5 and 6 as follows: 
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1)   Unhardened Facilities.  AD14-distances (16 Q1/3) should be used for unhardened indirect 
support facilities. 
 
2)   Hardened Facilities.  If facilities are hardened to NATO criteria, reduced distances of AD12 
(9.6 Q1/3) should be used for indirect support facilities. 
 
3)   Examples of non-explosives facilities and functions not considered directly related to AE 
 loaded aircraft include: 
 

a) Maintenance Support Activities; 

 

b) Engine shops; 

 

c) Tire and wheel shops; 

 

d) Aviation supply warehouses; and 

 

e) Support Equipment maintenance facilities.  

 

c.   Unrelated Facilities.  Facilities and activities unrelated to AE loaded aircraft flight line 

operating requirements fall within the criteria of paragraph 7.6.  

 

7.4 QD for Emergency Power Supply Shelter and POL Shelter for the support of 
Hardened Aircraft Shelters 

 

7.5 QD to Military Aircraft not Loaded with Explosives 

 
To protect military aircraft such as tankers, transports and reserve aircraft not loaded with explosives from 
potential destruction from a PES, use AD13 distances-(12.0 Q1/3).  At this distance, in most cases, aircraft 
may sustain damage due to fragments but should remain operable.  
 
The minimum distances are: 
 

• AD12 (9.6 Q1/3) for embarking/disembarking military personnel from transport aircraft, 

• AD10 (7.2 Q1/3) for tanker aircraft and, 

• IBD specified in the appropriate tables if a structure is included where passengers assemble, 

such as a passenger terminal building should be maintained.  It should be noted some passenger 

terminals can be considered a Vulnerable Building.  Consult the National Authority to determine if 

increased distance should be implemented for a passenger terminal. 

 

7.6 QD to facilities and activities unrelated to AE loaded aircraft flight line operations 
(i.e. IBD)  

 
a.Use AD16-distances from the rear, and AD17a-distances from the sides, and AD17b-distances 
from the front of ready service ECM12 containing up to 10000 kg NEQ at loading density of up to 

 

12 Reduced distance=only NATO standard ECM 
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20 kg/m3.  If the ES provides sufficient protection (barricade and protected roof) against debris 
and fragments, the BD may be used.  Otherwise use the greater of the BD or DFD (HFD). 
 
b.Use AD15-distances for other PES where AE are present on a long-term basis.  If the ES 
provides sufficient protection (barricade and protected roof) against debris and fragments, the BD 
may be used.  Otherwise use the greater of the BD or the DFD (HFD).   
 
c.Where ES have been hardened, lesser distances may be used depending on the degree of 
hardening provided. 

 

7.7 QD for Aircraft Loaded with HD 1.2, 1.3 

 
Table 7 and Table 8 contain a limited number of HD 1.2 and HD 1.3 QD relationships.  

 

7.8 QD for Aircraft Loaded with AE of more than one HD  

 
Refer to IATG 01.50 for guidance on Aircraft loaded with AE of more than one HD.  The appropriate mixing 
and aggregation rules for Hazard Divisions and Storage Sub-Divisions should be used. 
 

7.9 Aircraft Effective Net Explosive Quantity (ENEQ)/Maximum Credible Event (MCE)  

a.ENEQ - There are occasions where using scientific modeling will show that the ENEQ of a 
given weapon can be determined and can provide evidence that the resultant detonation of the 
weapon may be considerably less than the Net Explosives Quantity of the combined HD in the 
weapon.  For example, a missile with 30 kg HD 1.1 warhead and a 100 kg HD 1.3 propellant 
charge may not produce a combined 130 kg HD 1.1 event effect. 

 
b.MCE - In addition to using the ENEQ of a particular weapon, there are certain circumstances 
where it is possible to determine that the aggregated NEQ of an Aircraft does not need to be used 
for the computation of QDs.  Aircraft fuselage and other parts of the airframe can act as effective 
barriers to propagation caused by high velocity low angle fragmentation.  Hence, a reduced MCE 
value is possible.  Appropriate reduced MCE values for Aircraft types and weapon loads would 
have to be determined based on evidence on a case-by-case basis.  

 

7.10 AE Loaded Aircraft exempt from normal separation distance requirement  

a.Aircraft configured only with the items listed below (i.e. basic load) are exempt from QD siting 

requirements when evaluated as a PES but are still required to be sited as an ES.  The aircraft 

should be parked in a designated aircraft parking area meeting airfield criteria and the aircraft 

treated as explosives-loaded in all other respects. 

 
The following AE can be uploaded and downloaded at the designated aircraft parking area 
provided that the quantity of AE being loaded or unloaded is limited to a single aircraft load.  

 
1)HD 1.2. gun AE (30 mm or less).  

 
2)HD 1.3 captive carry training missiles, aircraft defensive flares or chaff, practice 

and simulated bombs with spotting charges. 

3)HD 1.4 AE.  
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b.Search and Rescue (SAR) aircraft loaded with any combination of illumination, spotting, 

marking, or other pyrotechnic articles up to 100 kg of HD 1.3. 

 
Munitions delivery trailers (i.e., ALS, Universal Ammunition Loading System, inert bombs, trailers modified 
to carry chaff & flare magazines) are considered in the transportation mode (i.e., QD-exempt) provided 
the trailers do not remain at the designated aircraft parking area longer than the loading or unloading 
operation being conducted.  
 

7.11 QD for Joint Use Airfields (commercial and military aircraft) 

a.Joint use airfields where facilities are shared, are airfield layouts that provides scope for joint 

operations providing the maximum separation distances between military and civilian air 

operations.  Operations at joint use airfields are to be conducted to provide the highest level of 

safety to the public.  For example, taxi routes for AE loaded aircraft should be separated as far 

as possible from civilian terminal buildings and aircraft loaded with AE should be separated as 

far as possible from civilian aircraft.   

 
b.Aircraft are generally more vulnerable to the effects of blast overpressure during take-off and 
landing than when taxiing or overflying a runway.  Large aircraft have larger control surfaces than 
light aircraft and take-off and land at greater speeds, therefore, may receive higher stress loads 
from blast overpressure.  As it is not feasible to accurately predict how every type of aircraft will 
behave, the application of separation distances for civilian aircraft operations should be based on 
personnel exposure rather than aircraft preservation.  

 
c.The following are the minimum PTRD to be used considering taxiways, runways, passenger 
terminals and combat alert crew facilities as ES to AE storage facilities (ESH and APBs) and 
aircraft parking in designated areas:  

 
1). From AE storage facilities at military airfields with cohabitated civilian air passenger 
traffic, a separation of high density PTRD is required to runways and taxiways with IBD 
required for passenger terminals.  However, many large passenger terminals can be 
classified as a Vulnerable Buildings due to large glass facades, glass roof panels and light 
metallic large span roof components, all of which are vulnerable to blast pressures.  In such 
cases, National Authorities must be consulted to decide whether increased distances 
should be implemented. 
  
2). From AE storage facilities at military airfields with infrequent civilian air freight traffic 
but no civilian air passenger traffic, a separation of medium density PTRD is required to 
runways and taxiways.  
 
3). Parking areas for civilian aircraft with no passengers require a minimum separation of 
high density PTRD from AE storage facilities (magazines and workshops) and designated 
areas.  

 

8 Operational Considerations 

a. Hazards of Electromagnetic Radiation to Ordnance13  must be considered.  

The procedures required to avoid inadvertent initiation of electro-explosive devices during handling and 
loading of AE onto aircraft are to be implemented during all airfield AE operations.  

 

13 See IATG 5.60 Version 2 for additional information 
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There are procedures to ensure that minimal acceptable risk exists between explosives and other airfield 
resources.  To prevent inadvertent ignition of electro-explosive devices (EEDs), separation between 
sources of electromagnetic radiation is required.  Accidental firing of EEDs carried on an aircraft is initiated 
by stray electromagnetic energy as a possible hazard on an airfield.  A large number of these devices are 
initiated by low levels of electrical energy and are susceptible to unintentional ignition by many forms of 
direct or induced stray electrical energy such as radio frequency energy from ground and airborne emitters.  
Additional sources of stray electrical energy are lightning discharges; static electricity and triboelectric 
effects (friction-generated). Therefore, where explosives are handled at or near an aircraft, safety and 
separation clearances are required. 
 
Hazards of Electromagnetic Radiation to Ordnance (HERO)—The danger of accidental actuation of electro-
explosive devices or otherwise electrically activating ordnance because of radio frequency electromagnetic 
fields. 
  
 
WARNING: Ensure the aircraft being loaded or unloaded is not within the hazard zone of any operating 
transmitters. 
 

b. Marking of Airfield AE Facilities  
 
1. Directional Safe Heading Markings 

Directional safe headings should be permanently marked on the ground and can be marked in the manner 
described at Figure 1, indicating the direction of the safe heading and showing the bearing. 
 

 
Figure 2 Directional Weapon Safe Heading Marking 

 
2. Display of Hazard Division and Safety Signs 

Where practical and when it will not create an airfield obstruction or FOD hazard, warning signs are to be 
posted when armed aircraft or transport aircraft loaded with explosive freight are present on flight lines and 
dispersal or within HAS or hangars displaying the appropriate hazard division and supplementary hazards. 
(Examples at Figure 3).  The positioning of signs is to be agreed with the Unit Fire Officer and Senior Air 
Traffic Control Officer and as a minimum they should be on all the normal approach routes to the PES.  
There is no requirement to display safety signs for aircraft fitted only with installed explosives. 
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Figure 3 Example Armed Aircraft Warning Sign 

c. Rotary Wing Aircraft 

 
Helicopter landing areas for loading and unloading AE within storage sites and quick reaction alert sites will 
be considered aboveground magazines and may be sited at IMD based only upon the NEWQD on board 
the helicopters.  The following requirements apply to these helicopter landing areas: 
 

1.Flight clearance criteria are met. 

2.Landing and takeoff approaches will not be over magazines. 
3.Helicopter operations will be limited to ammunition support of the magazines concerned. 
4.Carrying passengers is not permitted.  
5.Safety precautions normal to other modes of transportation are to be observed. 
6.Explosives operations will not be conducted in magazines or maintenance buildings located 
within IBD from the helicopter landing area during takeoff, landing or loading/off-loading of the 
helicopters.  These magazines and buildings will be closed during landing or takeoff. 
7.AE upload exercises involving ground vehicles will not take place during helicopter upload 
exercises unless the two exercises are separated by at least Direct Support Facilities distance. 
8.Safe weapon headings should be established. 
 

d. Un-manned Aerial Vehicles (UAV) 

 
UAV are considered and treated as aircraft per the guidelines in this module. 
 

e. AE Prohibited Areas (Airfield Explosive Prohibited Area) 

 
AE facilities shall be prohibited in areas within approach and departure zones at all fixed and rotary wing 
aircraft landing facilities.  The approach and departure zones for aircraft are those areas designated and 
described in accordance with National Approved airfield criteria for specific country.  
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Annex A 
(normative) 

References 

The following normative documents contain provisions, which, through reference in this text, constitute 
provisions of this part of the guideline.  For dated references, subsequent amendments to, or revisions of, 
any of these publications do not apply.  However, parties to agreements based on this part of the guideline 
are encouraged to investigate the possibility of applying the most recent editions of the normative 
documents indicated below.  For undated references, the latest edition of the normative document referred 
to applies.  Members of ISO maintain registers of currently valid ISO or EN: 

 IATG 01.40 Glossary of terms, definitions and abbreviations. UNODA. 

The latest version/edition of these references should be used.  The UN Office for Disarmament Affairs 
(UNODA) holds copies of all references used in this guideline and these can be found at: 
www.un.org/disarmament/un-saferguard/references. A register of the latest version/edition of the 
International Ammunition Technical Guidelines is maintained by UNODA, and can be read on the IATG 
website: www.un.org/disarmament/ammunition. National authorities, employers and other interested 
bodies and organisations should obtain copies before commencing conventional ammunition management 
programmes.    
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Annex B 
(informative) 

References 

The following informative documents contain provisions, which should also be consulted to provide further 
background information to the contents of this guideline: 

 AASTP-1, Edition B, Version 1. NATO Guidelines for the Storage of Military Ammunition and 
Explosives. (Part IV, Chapter 5).  NATO Standardization Office (NSO). December 2015;  

The latest version/edition of these references should be used.  The UN Office for Disarmament Affairs 
(UNODA) holds copies of all references14 used in this guideline and these can be found at: 
www.un.org/disarmament/un-saferguard/references.  A register of the latest version/edition of the 
International Ammunition Technical Guidelines is maintained by UNODA, and can be read on the IATG 
website: www.un.org/disarmament/ammunition. National authorities, employers and other interested 
bodies and organisations should obtain copies before commencing conventional ammunition management 
programmes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

14 
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Annex C 
(informative) 

Quantity distance requirements for airfields 

TABLE 3 HD 1.1 QD for Airfields (Page 1) 
 

NEQ 
(kg) 

AD1 AD2 AD3 AD4 AD5 AD6 AD7 AD8 AD9 AD10 

0.5 
m/kg1/3 

0.8 
m/kg1/3 

1.1 
m/kg1/3 

1.8 
m/kg1/3 

2 
m/kg1/3 

2.4 
m/kg1/3 

3.2 
m/kg1/3 

3.6 
m/kg1/3 

4.8 
m/kg1/3 

7.2 
m/kg1/3 

1 1 1 2 2 2 3 4 4 5 8 

2 1 2 2 3 3 4 5 5 7 10 

3 1 2 2 3 3 4 5 6 7 11 

4 1 2 2 3 4 4 6 6 8 12 

5 1 2 2 4 4 5 6 7 9 13 

6 1 2 2 4 4 5 6 7 9 14 

7 1 2 3 4 4 5 7 7 10 14 

8 1 2 3 4 4 5 7 8 10 15 

9 2 2 3 4 5 5 7 8 10 15 

10 2 2 3 4 5 6 7 8 11 16 

20 2 3 3 5 6 7 9 10 14 20 

30 2 3 4 6 7 8 10 12 15 23 

40 2 3 4 7 7 9 11 13 17 25 

50 2 3 5 7 8 9 12 14 18 27 

60 2 4 5 8 8 10 13 15 19 29 

70 3 4 5 8 9 10 14 15 20 30 

80 3 4 5 8 9 11 14 16 21 32 

90 3 4 5 9 9 11 15 17 22 33 

100 3 4 6 9 10 12 15 17 23 34 
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125 3 4 6 9 10 12 16 18 24 36 

150 3 5 6 10 11 13 18 20 26 39 

175 3 5 7 11 12 14 18 21 27 41 

200 3 5 7 11 12 15 19 22 29 43 

225 4 5 7 11 13 15 20 22 30 44 

250 4 6 7 12 13 16 21 23 31 46 

275 4 6 8 12 14 16 21 24 32 47 

300 4 6 8 13 14 17 22 25 33 49 

325 4 6 8 13 14 17 23 25 34 50 

350 4 6 8 13 15 17 23 26 34 51 

375 4 6 8 13 15 18 24 26 35 52 

400 4 6 9 14 15 18 24 27 36 54 

425 4 7 9 14 16 19 25 28 37 55 

450 4 7 9 14 16 19 25 28 37 56 

475 4 7 9 15 16 19 25 29 38 57 

500 4 7 9 15 16 20 26 29 39 58 

600 5 7 10 16 17 21 27 31 41 61 

700 5 8 10 16 18 22 29 32 43 64 

800 5 8 11 17 19 23 30 34 45 67 

900 5 8 11 18 20 24 31 35 47 70 

1000 5 8 11 18 20 24 32 36 48 72 

1200 6 9 12 20 22 26 35 39 52 77 

1400 6 9 13 21 23 27 36 41 54 81 

1600 6 10 13 22 24 29 38 43 57 85 

1800 7 10 14 22 25 30 39 44 59 88 
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2000 7 11 14 23 26 31 41 46 61 91 

2200 7 11 15 24 27 32 42 47 63 94 

2500 7 11 15 25 28 33 44 49 66 98 

3000 8 12 16 26 29 35 47 52 70 104 

3500 8 13 17 28 31 37 49 55 73 110 

4000 8 13 18 29 32 39 51 58 77 115 

4500 9 14 19 30 34 40 53 60 80 119 

5000 9 14 19 31 35 42 55 62 83 124 

6000 10 15 20 33 37 44 59 66 88 131 

7000 10 16 22 35 39 46 62 69 92 138 

8000 10 16 22 36 40 48 64 72 96 144 

9000 11 17 23 38 42 50 67 75 100 150 

10000 11 18 24 39 44 52 69 78 104 156 

 

*BD = Blast Distance, DFD = Debris and Fragment Distance. If an Exposed Site (ES) provides sufficient 
protection (barricade and protected roof) against debris and fragments the BD may be used. Otherwise use 
the greater of the BD or the DFD (HFD). 

NEQ 
(kg) 

AD11* AD12* AD13* AD14* 

BD DFD BD DFD BD DFD BD DFD 

8 
m/kg1/3 

RC/masonry 9.6 
m/kg1/3 

RC/masonry 12 
m/kg1/3 

Open/light 16 
m/kg1/3 

RC/masonry 

1 8 61 10 61 12 121 16 61 

2 11 61 13 61 16 136 21 61 

3 12 61 14 61 18 145 24 61 

4 13 61 16 61 20 152 26 61 

5 14 61 17 61 21 158 28 61 

6 15 61 18 61 22 162 30 61 
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7 16 61 19 61 23 166 31 61 

8 16 61 20 61 24 170 32 61 

9 17 61 20 61 25 173 34 61 

10 18 61 21 61 26 177 35 61 

20 22 95 27 95 33 198 44 95 

30 25 130 30 130 38 211 50 130 

40 28 155 33 155 42 222 55 155 

50 30 175 36 175 45 230 59 175 

60 32 191 38 191 47 237 63 191 

70 33 204 40 204 50 243 66 204 

80 35 216 42 216 52 248 69 216 

90 36 226 44 226 54 253 72 226 

100 38 235 45 235 56 258 75 235 

125 40 255 48 255 60 267 80 255 

150 43 271 52 271 64 275 86 271 

175 45 284 54 284 68 282 90 284 

200 47 296 57 296 71 289 94 296 

225 49 306 59 306 73 294 98 306 

250 51 315 61 315 76 299 101 315 

275 53 324 63 324 79 304 105 324 

300 54 331 65 331 81 308 108 331 

325 56 338 67 338 83 312 111 338 

350 57 345 68 345 85 316 113 345 

375 58 351 70 351 87 320 116 351 

400 59 356 71 356 89 323 118 356 
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425 61 362 73 362 91 326 121 362 

450 62 367 74 367 92 330 123 367 

475 63 371 75 371 94 332 125 371 

500 64 376 77 376 96 335 127 376 

600 68 392 81 392 102 345 135 392 

700 72 405 86 405 107 354 143 405 

800 75 417 90 417 112 362 149 417 

900 78 427 93 427 116 369 155 427 

1000 80 436 96 436 120 376 160 436 

1200 86 452 103 452 128 387 171 452 

1400 90 466 108 466 135 397 179 466 

1600 94 477 113 477 141 406 188 477 

1800 98 488 117 488 146 414 195 488 

2000 101 497 121 497 152 421 202 497 

2200 105 505 125 505 157 428 209 505 

2500 109 516 131 516 163 437 218 516 

3000 116 532 139 532 174 450 231 532 

3500 122 546 146 546 183 461 243 546 

4000 127 557 153 557 191 472 254 557 

4500 133 567 159 567 199 481 265 567 

5000 137 577 165 577 206 489 274 577 

6000 146 593 175 593 219 504 291 593 

7000 154 606 184 606 230 517 307 606 

8000 160 618 192 618 240 528 320 618 

9000 167 628 200 628 250 539 333 628 
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10000 173 637 207 637 259 548 345 637 

 
TABLE 3 HD 1.1 QD for Airfields (Page 2)  
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NEQ 
(kg) 

AD15* AD16* AD17a* AD17b* 

BD DFD BD DFD BD DFD BD DFD 

22.2 
m/kg1/3 

RC/masonry 14 
m/kg1/3 

ECM 
side/rear 

18 
m/kg1/3 

ECM  
side/rear 

18 
m/kg1/3 

ECM 
front 

1 23 61 14 41 18 41 18 94 

2 28 61 18 47 23 47 23 96 

3 33 61 21 52 26 52 26 99 

4 36 61 23 55 29 55 29 102 

5 38 61 24 57 31 57 31 104 

6 41 61 26 60 33 60 33 107 

7 43 61 27 62 35 62 35 110 

8 45 61 28 63 36 63 36 112 

9 47 61 30 65 38 65 38 115 

10 48 61 31 66 39 66 39 118 

20 61 95 39 77 49 77 49 145 

30 69 130 44 84 56 84 56 167 

40 76 155 48 89 62 89 62 183 

50 82 175 52 93 67 93 67 196 

60 87 191 55 97 71 97 71 207 

70 92 204 58 100 75 100 75 217 

80 96 216 61 103 78 103 78 225 

90 100 226 63 105 81 105 81 233 

100 104 235 65 108 84 108 84 240 

125 111 255 70 113 90 113 90 256 

150 118 271 75 117 96 117 96 269 
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175 125 284 79 121 101 121 101 281 

200 130 296 82 125 106 125 106 291 

225 136 306 86 128 110 128 110 301 

250 140 315 89 131 114 131 114 309 

275 145 324 92 133 118 133 118 317 

300 149 331 94 136 121 136 121 324 

325 153 338 97 138 124 138 124 331 

350 157 345 99 140 127 140 127 337 

375 161 351 101 142 130 142 130 337 

400 164 356 104 144 133 144 133 338 

425 167 362 106 146 136 146 136 338 

450 171 367 108 148 138 148 138 338 

475 174 371 110 150 141 150 141 338 

500 177 376 112 151 143 151 143 338 

600 188 392 119 157 152 157 152 339 

700 198 405 125 162 160 162 160 340 

800 207 417 130 167 168 167 168 341 

900 215 427 136 171 174 171 174 342 

1000 222 436 140 175 180 175 180 342 

1200 236 452 149 182 192 182 192 344 

1400 249 466 157 188 202 188 202 346 

1600 260 477 164 193 211 193 211 347 

1800 271 488 171 198 219 198 219 349 

2000 280 497 177 202 227 202 227 351 

2200 289 505 183 206 235 206 235 352 
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2500 302 516 191 212 245 212 245 355 

3000 321 532 202 220 260 220 260 359 

3500 338 546 213 228 274 228 274 363 

4000 353 557 223 234 286 234 286 367 

4500 367 567 232 240 298 240 298 371 

5000 380 577 240 245 308 245 308 375 

6000 404 593 255 255 328 255 328 383 

7000 425 606 268 263 345 263 345 391 

8000 444 618 280 271 360 271 360 399 

9000 462 628 292 277 375 277 375 407 

10000 479 637 302 284 388 284 388 415 

 
*BD = Blast Distance, DFD = Debris and Fragment Distance. If an Exposed Site (ES) provides sufficient 
protection (barricade and protected roof) against debris and fragments the BD may be used. Otherwise use 
the greater of the BD or the DFD (HFD).  
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TABLE 3 HD 1.1 QD for Airfields (Page 3) 
 

NEQ 
(kg) 

AD18 AD19 AD20 

20 m/kg1/3 and 
AFMAN 

25 m/kg1/3 and 
AFMAN 

16 m/kg1/3 and 
AFMAN 

1 16 16 16 

2 16 16 16 

3 16 16 16 

4 71 16 16 

5 71 16 16 

6 71 16 16 

7 71 16 16 

8 71 16 16 

9 71 16 16 

10 71 16 16 

20 71 16 16 

30 71 16 16 

40 71 16 16 

50 71 16 16 

60 71 16 16 

70 71 16 16 

80 71 16 16 

90 71 16 16 

100 71 16 16 

125 71 16 16 

150 71 16 16 

175 71 16 16 
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200 71 16 16 

225 71 16 16 

250 71 121 50 

275 71 121 50 

300 71 121 50 

325 71 121 50 

350 71 121 50 

375 71 121 50 

400 71 121 50 

425 71 121 50 

450 71 121 50 

475 71 121 50 

500 159 199 127 

600 169 211 135 

700 178 222 143 

800 186 233 149 

900 194 242 155 

1000 200 250 160 

1200 213 266 171 

1400 224 280 179 

1600 234 293 188 

1800 244 305 195 

2000 252 315 202 

2200 261 326 209 

2500 272 340 218 
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3000 289 361 231 

3500 304 380 243 

4000 318 397 254 

4500 331 413 265 

5000 342 428 274 

6000 364 455 291 

7000 383 479 307 

8000 400 500 320 

9000 417 521 333 

10000 431 539 345 

 
TABLE 3 HD 1.1 QD for Airfields (Page 4) 
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UNBAR BAR R S F R S F
(a) (b) (c) (d) (e) (f) (g) (h)

BAR (1)

UNBAR (2)

REAR (3)

SIDE (4)

FRONT (5) AD8 AD6 AD4 AD6 AD7 AD4 AD6 AD8

REAR (6)

SIDE (7)

FRONT (8) AD3 AD4 AD5 AD3 AD4 AD6

RS (9)

RS (10)

RS (11) AD9 AD6 AD4 AD6 AD7 AD4 AD6 AD8

RS (12) AD5 AD6

RS (13) AD6 AD6

RS (14)
AD6   bc

AD9  AD15
AD6   c

(15)

(16)

(17)

(18)

(19)

(20)

(21) AD6   c
AD4   bc

AD6   c
AD4   h

AD6

AD4   h

AD6

(22) AD8   c AD6   c
AD6   h

AD8

AD6   h

AD8

(23) AD9   c AD6   c AD9 AD9

(24)

(25)

(26)
AD6   bc

AD9  AD15

AD2   b

AD6
AD9 AD9

(27)

(28)

(29)

AD11
Max BD/DFD

AD11
Max BD/DFD

AD11
Max BD/DFD

AD Table 4

Airfield Distances HD 1.1 -PROPAGATION PREVENTION

AD6 AD6

W
O

RK
SH

O
P AD11 BD AD11 BD AD11 BD

AD2   b

AD6
AD6

AD4 AD4

AD6

AD6   c AD6 AD6

AD4 AD4

AD6 AD6

ST
O

RA
G

E 
A

RE
A

AD3
AD4 AD4

AD6   c
AD3   l

AD6

AD3   l

AD6

AD4
AD6 AD6

AD9 AD9

AD6 AD6
AD4

AD3

AD6 AD3 AD3

RE
A

D
Y 

SE
RV

IC
E No QD   m

AD4   c
AD2 AD3 AD2 AD3

HAS

2nd & 3rd 

GENERATION

AD3
AD2 AD3 AD2 AD3

CAPA

AD6   k

AD9 
AD6 AD6

HAS

1st GENERATION

AD3 AD2 AD3 AD2

CAPA
≤ 10 000 kg NEQ     

HAS 
1st Gen

≤ 2500 kg NEQ

2nd & 3rd Gen
≤ 5000 kg NEQ

AD3

AD10

AD9   j
AD9 AD9

 
TABLE 4 HD 1.1 QD for Propagation Prevention 
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R S FU FB UNBAR BAR R S FU FB UNBAR BAR

(i ) (j) (k) (l ) (m) (n) (o) (p) (q) (r) (s ) (t)

BAR (1)

UNBAR (2)

REAR (3)

SIDE (4)

FRONT (5) AD8   n AD6   n AD6 AD8 

REAR (6)

SIDE (7)

FRONT (8)

RS (9)

RS (10)

RS (11) AD9   c
AD2   

bc AD9   c
AD2   

bc

RS (12)

RS (13)

RS (14) AD9
AD2   

bc

AD9   c

AD15   

AD2   
bc

(15)

(16)

(17)

(18)

(19)

(20)

(21) AD2   a
AD2   a

AD3

AD6   
cp

AD4   
ah AD6

AD4   b

AD6
AD2   a

AD2   a

AD3

AD6   
c?p

AD4   
ah AD6

AD4   b

AD6

(22)
AD8   

cp AD6 AD8
AD8   

c?p AD6 AD8

(23)
AD9B  

c AD6 AD9B
AD9B   

c AD6 AD9B

(24)

(25)

(26) AD9
AD2   b

AD6 
AD9   c

AD2   
bc

AD9

AD15
AD2   b

AD6 

AD9   c

AD15   

AD2   
bc

(27)

(28)

(29)

ECM MAGAZINE

CAPA AD10 AD10 AD10 AD10

AD Table 4
READY SERVICE

≤  10 000 kg NEQ ; load density  ≤ 20 kg/m³ 
A&E STORAGE AREA

ECM MAGAZINE

Airfield Distances HD 1.1 - PROPAGATION PREVENTION

AD1

AD2   o
AD3   n AD7

AD2  b

AD6

AD3   a

AD6
AD7

HAS

2nd & 3rd 

GENERATION

AD1

AD2   o
AD3   n AD7 AD2   b

AD6

AD3 AD7

AD3   n AD10 AD10

HAS

1st GENERATION

RE
A

D
Y 

SE
RV

IC
E

AD2   bc

AD4    c
AD4

AD1   a

AD2   b

AD3   a
AD2   b

AD4   c
AD4   c

AD2   b

AD3   a
AD2   b

AD4   c
AD4   c

AD2   b

AD4
AD4   c

AD2   b

AD4
AD4   c

AD9

AD2   b

AD6

AD2   b

AD6

AD2   bc

AD6   c AD2   b

AD6

AD2   b

AD6

AD2   bc

AD6   c

AD2   b

AD6

AD9   c
AD2   b

AD6

AD3

AD2   b

AD3   a
AD3   b

AD4   c
AD4

AD2   b

AD3   a

AD9   h
AD9   h

AD15

AD1   a AD2   a AD3

AD3   a AD3 AD1   a AD3   a

AD9   c

AD9   c AD9 AD9   c

AD1   a AD2   a

AD11 BD

AD11
Max BD/DFD

AD11
Max BD/DFD

AD11
Max BD/DFD

AD11
Max BD/DFD

AD4

AD6

AD2   b

AD6 

AD2   b

AD6 

W
O

RK
SH

O
P AD11 BD

AD6

AD2   b

AD6

AD2   bc

AD6c

AD2   b

AD6

AD2   bc

AD6   c

AD2   b

AD6 

AD2   b

AD6 
AD6 AD6 AD6

ST
O

RA
G

E 
A

RE
A

AD4

AD6

AD3

AD2   b

AD4
AD4   c AD4

AD2   b

AD4
AD4   c AD4

AD11BD AD11 BD
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a Storage of primary explosives is not allowed in the ES

b Storage of primary explosives or items vulnerable to spall are not allowed in the ES

c Effect of lobbed ammunition

d DFD should be considered whenever possible to protect against fragment hazards (choose 

larger of BD/DFD). Whenever full protection is required IBD criteria should be used.

e Barricades (only) protect against low-angle, high-speed fragments; side-rear of an ECM or 

arch of a HAS suffice as barricade for this purpose

f Whenever full protection is required AD15 should be used

g Effect of high velocity projections (or primary fragments/debris)

h ES has a door barricade

i Limited degree of protection

j Robust shells

k Not for groups

l For robust stores or in wartime or emergency (moderate degree of protection instead of 

high)

m No QD for NEQ ≤ 50 kg

n The loading density limitation of 20 kg/m³ does not apply

o Use AD2 when load density > 20 kg NEQ / m³  

p Effect of high velocity projections

FOOTNOTES FOR AD HD 1.1 TABLE 4 
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UNBAR BAR R S F R S F
(a) (b) (c) (d) (e) (f) (g) (h)

BAR (1)

UNBAR (2)

BAR (3)

UNBAR (4)

HARDENED

Direct Support  f
Mil (5)

UNHARDENED

Direct Support  f
Mil (6)

AD10   b

AD12 BD   b

AD12   e

Max BD/DFD

AD10   b

AD12 BD   b

HARDENED

Indirect Support  g
Mil (7)

UNHARDENED

Indirect Support  g
Mil (8)

Base Administrative 

Support Facilities
Mil (9) AD20 AD19

AD15   l

Max BD/DFD

OR

AD18

AD20 AD19

AD15   l

Max BD/DFD

OR

AD18

Mil (10)

Civil (11) AD20 AD19

AD15   l

Max BD/DFD

OR

AD18

AD20 AD19

AD15   l

Max BD/DFD

OR

AD18

LOW DENSITY

(12) ½AD20 ½AD19

½AD15   l

Max BD/DFD

OR

½AD18

½AD20 ½AD19

½AD15   l

Max BD/DFD

OR

½AD18

MEDIUM DENSITY

(13) 2/3 AD20 2/3 AD19

2/3 AD15   l

Max BD/DFD

OR

2/3 AD18

2/3 AD20 2/3 AD19

2/3 AD15   l

Max BD/DFD

OR

2/3 AD18

HIGH DENSITY
(14)

IB
D

(15)

VULNERABLE

CONSTRUCTIONS
(16)

OPS SMALL QTY   m (17)

UNDERGROUND   n (18)

PROTECTED   o

ABOVEGROUND
(19)

UNPROTECTED 

ABOVEGROUND   p
(20)

Communication Lines  s (21)

Overhead power lines 

>15 kV   t
(22)

Underground cables (23)

Major installations   u (24)

Minor installations   v (25)

AD3 ≥ 15m

2/3 AD15 ≥ 60m
Max BD/DFD

AD3 ≥ 15m

El
ec

tr
ic

al
 S

up
pl

y 
&

 

Co
m

m
un

ic
at

io
n 

Li
ne

s w

AD15
Max BD/DFD

AD15
Max BD/DFD

AD15
Max BD/DFD

AD11 BD ≥ 15m (≥ 45m x )

AD5 & AD9   y
AD11 BD ≥ 15m (≥ 45m x )

AD5 & AD9   y
AD11 BD ≥ 15m (≥ 45m x )

AD5 & AD9   y

2/3 AD15 ≥ 60m
Max BD/DFD

AD3 ≥ 15m

CAPA
≤ 10 000 kg NEQ     

HAS 

1st Gen
≤ 2500 kg NEQ

2nd & 3rd Gen
≤ 5000 kg NEQ

2/3 AD15 ≥ 60m
Max BD/DFD

AD20 AD19

AD15   l

Max of 

BD/DFD

OR

AD10   b

AD12 BD   b

AD12   e

Max BD/DFD

AD10   b

AD12B   b

AD12   e

Max BD/DFD

AD8 AD8 AD8

AD15
Max BD/DFD

AD14 BD   e

MIL AIRCRAFT

UNLOADED

AD10   cd

AD12 BD   cd

AD13 BD   ad

AD10   cd

AD12 BD   cd

AD13 BD   ad

AD10   cd

AD12 BD   cd

AD13 BD   ad

CIVIL AIRCRAFT

UNLOADED

AD15
Max of BD/DFD

AD20 AD19

AD15   l

Max of 

BD/DFD

OR

AD18

AD14 BD   e AD14 BD   e

AD12 BD AD12 BD AD12 BD

AD15
Max BD/DFD

PT
RD

½AD15
Max BD/DFD

Runways & 

Taxiways

AD4   hj

AD13 BD   di

AD4   hj

AD13 BD   di

AD4   hj

AD13 BD   di

AD15   l

Max BD/DFD

OR

AD18

2/3 AD15
Max BD/DFD

AD15
Max BD/DFD

AD20 AD19

AD15   l

Max BD/DFD

OR

AD18

AD20 AD19

Airfield Distances HD 1.1 - EXTERNAL QUANTITY DISTANCES

AD Table 5

AD10   q

AD15
Max BD/DFD 

AD10   q

AD15
Max BD/DFD 

AD10   q

AD15
Max BD/DFD 

½AD6  ≥ 25m ½AD6  ≥ 25m ½AD6  ≥ 25m

PO
L

10m 10m 10m

2*AD15 2*AD15 2*AD15

 
TABLE 5 HD 1.1 QD for External Quantity Distances 
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R S FU FB UNBAR BAR R S FU FB UNBAR BAR
(i ) (j) (k) (l ) (m) (n) (o) (p) (q) (r) (s ) (t)

BAR (1)

UNBAR (2)

BAR (3)

UNBAR (4)

HARDENED

Direct Support  f
Mil (5)

UNHARDENED

Direct Support  f
Mil (6)

HARDENED

Indirect Support  g
Mil (7)

UNHARDENED

Indirect Support  g
Mil (8)

Base Administrative 

Support Facilities
Mil (9)

AD16
Max of 

BD/DFD

AD17A
Max of 

BD/DFD

AD16   k

Max of BD/DFD

OR

AD15
Max of BD/DFD

AD17A   k

Max of BD/DFD

OR

AD15
Max of BD/DFD

Mil (10)

Civil (11)

AD16
Max of 

BD/DFD

AD17A
Max of 

BD/DFD

AD16   k

Max of BD/DFD

OR

AD15
Max of BD/DFD

AD17A   k

Max of BD/DFD

OR

AD15
Max of BD/DFD

LOW DENSITY

(12)

½AD16
Max of 

BD/DFD

½AD17A
Max of 

BD/DFD

½AD16  k

Max of BD/DFD

OR

½AD15
Max of BD/DFD

½AD17A k

Max of BD/DFD

OR

½AD15
Max of BD/DFD

MEDIUM DENSITY

(13)

2/3 AD16
Max of 

BD/DFD

2/3 

AD17A
Max of 

BD/DFD

2/3 AD16  k

Max of BD/DFD

OR

2/3 AD15
Max of BD/DFD

2/3 AD17A k

Max of BD/DFD

OR

2/3 AD15
Max of BD/DFD

HIGH DENSITY
(14)

IB
D

(15)

VULNERABLE

CONSTRUCTIONS
(16)

OPS SMALL QTY   m (17)

UNDERGROUND   n (18)

PROTECTED   o

ABOVEGROUND
(19)

UNPROTECTED 

ABOVEGROUND   p
(20)

AD10   q

AD16
Max of 

BD/DFD

AD10   q

AD17A
Max of 

BD/DFD

AD10   q

AD15/AD16 k

Max of BD/DFD

AD10   q

AD15/AD17A k

Max of BD/DFD

Communication Lines  s (21)

Overhead power lines 

>15 kV  t
(22)

Underground cables (23)

Major installations   u (24)

Minor installations   v (25)

El
e

ct
ri

ca
l S

u
p

p
ly

 &
 

C
o

m
m

u
n

ic
at

io
n

 L
in

e
s 

w

AD10   q

AD15
Max of BD/DFD

2/3 AD15 ≥ 61m
Max of BD/DFD

AD3 ≥ 15m

AD15
Max of BD/DFD

AD11 BD ≥ 15m (≥ 45m x)

AD5 & AD9   y

AD10   q

AD15
Max of BD/DFD

2/3 AD15 ≥ 61m
Max of BD/DFD

AD3 ≥ 15m

AD15
Max of BD/DFD

AD11 BD ≥ 15m (≥ 45m x)

AD5 & AD9   y

2/3 AD15 ≥ 61m
Max of BD/DFD

AD3 ≥ 15m

AD15
Max of BD/DFD

AD11 BD ≥ 15m (≥ 45m x )

AD5 & AD9   y

2/3 AD15 ≥ 61m
Max of BD/DFD

AD3 ≥ 15m

AD15
Max of BD/DFD

AD11 BD ≥ 15m (≥ 45m x )

AD5 & AD9   y

AD10   q

AD15
Max of BD/DFD

AD10   q

AD15
Max of BD/DFD

P
T

R
D

½AD15
Max of BD/DFD

AD17A
Max of 

BD/DFD

2* AD15
Max of BD/DFD

2*  AD15
Max of BD/DFD

P
O

L

10m 10m 10m 10m

½AD6  ≥ 25m½AD6  ≥ 25m ½AD6  ≥ 25m ½AD6  ≥ 25m

2*  AD15
Max of BD/DFD

2*  AD15
Max of BD/DFD

½AD17B
Max of BD/DFD

½AD17B k

Max of BD/DFD

OR

½AD15
Max of BD/DFD

2/3 AD17B

Max of BD/DFD

2/3 AD17B  k

Max of BD/DFD

OR

2/3 AD15
Max of BD/DFD

AD17B
Max of BD/DFD

AD17B   k

Max of BD/DFD

OR

AD15
Max of BD/DFD

AD15
Max of BD/DFD

2/3 AD15
Max of BD/DFD

Runways & 

Taxiways

AD4   hj

AD13 BD   di

AD4    hj

AD13 BD   di

AD4    hj

AD13 BD   di

AD4    hj

AD13 BD   di

AD17B   k

Max of BD/DFD

OR

AD15
Max of BD/DFD

AD17B
Max of BD/DFD

AD17B   k

Max of BD/DFD

OR

AD15
Max of BD/DFD

AD15
Max of BD/DFD

AD15
Max of BD/DFD

AD15
Max of BD/DFD

AD15
Max of BD/DFD

CIVIL AIRCRAFT

UNLOADED

AD12 BD AD12 BD
AD12

Max of BD/DFD

AD17A
Max of 

BD/DFD

AD17A   k

Max of BD/DFD

OR

AD15
Max of BD/DFD

AD10
Max of BD/DFD

AD10 BD   be

AD12 BD   be

AD10 BD   be

AD12 BD   be

AD10 Max of BD/DFD   b

AD12 Max of BD/DFD   b
AD10 BD   b

AD12 BD   b

AD8 AD8
AD10

Max of BD/DFD

AD16   k

Max of BD/DFD

OR

AD15
Max of BD/DFD

AD16
Max of 

BD/DFD

AD12
Max of BD/DFD

MIL AIRCRAFT

UNLOADED

AD10 BD   cd

AD12 BD   cd

AD13 BD   ad

AD10 BD   cd

AD12 BD  cd

AD13 BD   ad

AD Table 6
ECM MAGAZINE

READY SERVICE
≤  10 000 kg NEQ ; load density  ≤ 20 kg/m³ 

A&E STORAGE AREA

Airfield Distances HD 1.1 - EXTERNAL QUANTITY DISTANCES

AD10 BD   cd

AD12 BD   cd

AD13 BD   ad

2/3 AD15
Max of BD/DFD

AD15
Max of BD/DFD

½AD15
Max of BD/DFD

AD17A   k

Max of BD/DFD

OR

AD15
Max of BD/DFD

AD16   k

Max of BD/DFD

OR

AD15
Max of BD/DFD

AD16
Max of 

BD/DFD

AD17B
Max of BD/DFD

ECM MAGAZINE

AD10 BD   cd

AD12 BD   cd

AD13 BD   ad

AD15
Max of BD/DFD

AD15
Max of BD/DFD

AD17B
Max of BD/DFD

AD17B   k

Max of BD/DFD

OR

AD15
Max of BD/DFD

AD14
Max of BD/DFD

AD14 BD   e AD14 BD   e
AD14 

Max of BD/DFD

 
TABLE 6 HD 1.1 QD for External Quantity Distances 
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a Barricades are required if protection from low-angle, high velocity fragments is desired; 

side-rear of an ECM or arch of a HAS suffice as barricade for this purpose.

b At AD10 damage to unstrengthened buildings may be of a serious nature with resulting 

casualties. Use AD12 where greater protection is required.

c Apply AD12 BD (BD = Blast Distance as shown in the table) for embarking/disembarking 

personnel  -  Apply  AD10 BD for exposed tanker aircrafts
d DFD should be considered whenever possible to protect against fragment hazards (choose 

larger of BD/DFD). Whenever full protection is required IBD criteria should be used.

e Consider also DFD when protection is required against debris throw and primary fragments 

and apply largest of BD and DFD.

f E.g. Squadron Ops, Flightline Maint, Fire & Rescue Stations, Alert Crew, POL & LOX 

facilities, …  

g In transition to war and war, all facilities may be considered to be directly supporting and 

the lesser distances used.
h Transient risk to military aircraft is accepted.

i Transient risk to aircraft is NOT accepted.

j Apply larger distances when saturated soils or clay (increased crater radius)(see AASTP-1  

Part II § 2.3.3.33. page II-3-10) 

k Reduced QD for large volume 7 or 3 bar ECM (≥500m³) with a NEQ content of < 45000 kg.

l Applies when doors of HAS are open (fragments can eject from the front without 

resistance when doors are open)(except when doors are open for aircraft towing, fueling, 

servicing, run up or taxi and during concurrent servicing operations or short periods when 

maintenance equipment or AE are being moved into or out of shelters  - during these 

operations doors may be considered being closed)

m For quantities ≤ 100 l for operational needs only

n Burried, underground with earth cover ≥ 60 cm (included pipelines)

o Provided with structural protection against both blast and fragment hazards

p E.g. bulk storage, railroad tank cars, transfer points, fuel service unrelated, parking area for 

fuel tank trucks, pipelines, fuel hydrants, fuel bladders, parking for fuel loaded tanker 

aircrafts 

q Fix refueling points and Fuel Service Trucks both related to Combat Aircraft facilities, 

including hot pit refueling areas
r Consider DFD where the POL-facilities are vital (choose the larger of BD and DFD)

s Public service or military emergency communication lines

t Overhead electrical power transmission lines > 15 kV or associated substations  (UK ≥ 11 

kV)

u Important installations such as the lines of a supergrid network and associated substations 

should be given greater protection from fragments and debris; this is also appropriate for 

microwave, ultra high frequency (UHF) reflectors.

v Such as those serving the buildings of the explosives area.

w QD should be greater than one span between the poles or pylons.

x For power generating stations and substations.

y Emergency Power Supply Shelter for the Support of HAS

FOOTNOTES FOR TABLES    5 - 6
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AD Table 7 

Airfield Distances HD 1.2 

PROPAGATION PREVENTION   
a

 

CAPA 

≤ 10 000 kg 
NEQ 

READY SERVICE 

≤  10 000 kg NEQ ; load density   ≤ 20  kg/m³  

ECM MAGAZINE 

UNBAR BAR REAR SIDE 
FRO

NT 

UNB

AR 

FRONT 
BAR 

UNBAR BAR 
(a) (b) (c) (d) (e) (f) (g) (h) 

 

CAP
A 

 

BA
R 

 
(1) 

No QD  
bd 
2.4MCE
1/3 

 

 
No QD 

 

 
No QD 

No QD  
bd 
2.4MCE
1/3 

 

 
No QD 

No QD  
bd 
2.4MCE
1/3 

 

 
No QD 

 
UN
BA
R 

 

(2) 
No QD  
b 
4.8MCE
1/3 

No QD  
b 
4.8MCE
1/3 

No QD  
b 
4.8MCE
1/3 

RS 

R
E

A
D

Y
 S

E
R

V
IC

E
 

 

(3) 

 

No QD 

 
 
 

 
No QD 

 

No QD 

 
 
 

 
No QD 

 

No QD 

  RS (4) 

 RS 
 
(5) 

No QD  
b 
4.8MCE
1/3 

 

No QD 

No QD  
b 
4.8MCE
1/3 

No QD  
b 
4.8MCE
1/3 

 

No QD 

 S (6) No QD No QD No QD 

 RS 
 
(7) 

No QD  
bd 
2.4MCE
1/3 

 

 
No QD 

 

 
No QD 

 

 

 

 

 

No QD  
bd 
2.4MCE
1/3 

 

 
No QD 

No QD  
bd 
2.4MCE
1/3 

 

 
No QD 

 RS 
 
(8) 

10m   b 

4.8MCE
1/3 

No QD  
b 
4.8MCE
1/3 

No QD  
b 
4.8MCE
1/3 
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LOW 
DENSITY 

P
T

R
D

 

 

 
(9) 

½D1  b 

½D2 

135m   c 

½D1  b 

½D2 

200m   c 

No QD  bd 

½D2 ≥ 270m 

½D1  b 

½D2  d 

½D2 ≥ 
270m 

½D1  b 

½D2 

135m   c 

½D1  b 

½D2 

200m   c 

MEDIUM 
DENSITY 

 

(10) 

D5  b 

D6 

185m   c 

D5  b 

D6 

270m   c 

20m   bd 

D6 ≥ 
200m 

D5  b 

D6  d 

D6 ≥ 
200m 

D5  b 

D6 

185m   c 

D5  b 

D6 

270m   c 

 

 

HIGH 

DENSITY 

 

(11) 

 

D1  b 

D2 

270m   c 

 

D1  b 

D2 

400m   c 

30m   b 

60m   d 

D2 ≥ 
400m 

D1  b 

D2  d 

D2 ≥ 
400m 

 

D1  b 

D2 

270m   c 

 

D1  b 

D2 

400m   c 

 

 
 IB

D
 

 

(12) 

30m   b 

60m   d 

D2 ≥ 
400m 

D1  b 

D2  d 

D2 ≥ 
400m 

 
VULNERA

BLE 

CONSTRUC

TIONS 

  

 
(13) 

D1  b 

D2 

270m   c 

D1  b 

D2 

400m   c 

30m   b 

60m   d 

D2 ≥ 
400m 

D1  b 

D2  d 

D2 ≥ 
400m 

D1  b 

D2 

270m   c 

D1  b 

D2 

400m   c 

 

FOOTNOTES 

a For asset preservation: use HD 1.1 tables  
b Apply for for SsD 1.2.2  
c Apply this distance when the PES is other than an open 

stack AND when PES contains 
AE of SsD 1.2.1 with an MCE>50 kg 

d Apply for SsD 1.2.1 with MCE ≤ 50 kg   

D1 
= 

28.127-2.364*LN(NEQ)+1.577*((LN(NEQ))²)  
D2 

= 

-167.648+70.345*LN(NEQ)-1.303*((LN(NEQ))²)  
D3 

= 

0.36*D1  
D4 
= 

0.36*D2  
D5 
= 

0.67*D1  
D6 
= 

0.67*D2  
TABLE 7 HD 1.2 QD for Propagation Prevention 
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TABLE 8 HD 1.3 QD for Propagation Prevention (Table 8) 
  

 

 

 

 

 

 

UNBAR BAR REAR SIDE
FRONT

UNBAR
FRONT BAR UNBAR BAR

(a) (b) (c) (d) (e) (f) (g) (h)

BAR (1)

UNBAR (2)

RS (3)

RS (4)

RS (5)
No QD   c

25m

0.22Q
1/2 

≥25m

25m   
c 240m

25m   
c

0.22Q
1/2 

≥25m
   d

240m

RS (6)

RS (7)

RS (8)

LOW DENSITY

(9)

MEDIUM DENSITY

(10)

a

b

c

d

e

No QD   
c

10m

No QD   
c

0.22Q1/2  ≥ 25m

AD Table 8

Airfield Distances HD 1.3   
b

CAPA

≤ 10 000 kg NEQ     

PROPAGATION 

PREVENTION e

READY SERVICE
≤  10 000 kg NEQ ; load density  ≤ 20 kg/m³ 

ECM MAGAZINE

60m   c

0.22Q
1/2 

≥25m
   d

240m

60m   
c

240m
25m

25m   c

0.22Q1/2 ≥25m

60m   
c

0.22Q
1/2  

≥ 25m

25m   
c

0.22Q
1/2  

≥ 25m

0.22Q1/2 ≥25m

0.22Q
1/2

 (25m≤D≤ 60m)   
ac

IB
D (12)

PT
R

D

HIGH DENSITY

(11)

6.4Q1/3 ≥60m

60m   c

3.2Q1/3 ≥60m

4.3Q1/3 ≥60m 4.3Q1/3 ≥60m

60m   
c

240m

No QD   c

10m

25m   
c

0.22Q
1/2 

≥25m

No QD

No QD   c

10m

No QD   c

0.22Q1/2 ≥25m

60m   c

0.22Q1/2 ≥25m   d

240m

60m   
c

0.22Q1/2  ≥ 25m

25m   
c

0.22Q
1/2  

≥ 25m

0.22Q1/2 ≥25m

0.22Q1/2 (25m≤D≤ 60m)   ac

60m   c

3.2Q1/3 ≥60m

0.22Q
1/2

 ≥25m

0.22Q1/2 (25m≤D≤ 60m)   ac
25m

25m   
c

0.22Q1/2  ≥25m

No QD   
c

10m

No QD   
c

0.22Q1/2  ≥ 25m

CAPA
0.22Q

1/2
 ≥25m

0.22Q1/2 (25m≤D≤ 60m)   ac

R
EA

D
Y 

SE
R

V
IC

E

For Asset preservation apply HD 1.1 tables

60m   c

3.2Q1/3 ≥60m

4.3Q1/3 ≥60m

6.4Q1/3 ≥60m

6.4Q1/3 ≥60m

Apply for AE of SsD 1.3.2

The PES has a barricade with a vertical wall facing the door and is preferably backed with earth. Such a barricade permits the use of the reduced QDs in 

Annex IA (§ 1.3.6.6)

Maximum capacity when D (distance) ≥ 60m

This table only offers AD's that provide at least a high level of protection. For guidance on virtual complete protection see AASTP-1 Part I Tables

6.4Q1/3 ≥60m

6.4Q1/3 ≥60m

FOOTNOTES

VULNERABLE

CONSTRUCTIONS
(13)

6.4Q
1/3

 ≥60m
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Amendment record 

Management of IATG amendments 

The IATG are subject to formal review on a five-yearly basis. This does not preclude amendments being 
made within these five-year periods for reasons of operational safety, efficacy and efficiency or for editorial 
purposes. 

As amendments are made to this IATG module they will be given a number, and the date and general 
details of the amendment will be shown in the table below.  The amendment will also be shown on the 
cover page of the IATG by the inclusion of the amendment number and date.  

As the formal reviews of each the IATG module is completed, new editions will be issued.  Amendments 
will be incorporated into the new edition and the amendment record table cleared. Recording of 
amendments will then start again until a further review is carried out.        

The most recently amended, and thus extant, IATG module is posted on 
www.un.org/disarmament/ammunition  

Number Date Amendment Details  

0 31 March 21 Release of Edition 3 of IATG. 

   

   

   

   

   

   

   

   

   

   

 

 

http://www.un.org/disarmament/ammunition/
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