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0210.22 Explosi'ves Safety Distance (Qucm
tity-Distance). The prescribed minimum dis
tance between various classes and quantities 
(net weight) of explosives and between such 
explosives and specified exposures (inhab
ited buildings, public highways, public rail
ways, petroleum, aircraft, etc.) affording an 
acceptable degree of protection and safety. 
(See chapter 5.) 

0210.22.1. "Exposed" Explosives are 
those: 

( 1) That .are actually visable (such as 
unpackaged bulk explosives, disassembled or 
open components, etc.) and that al.so are sus
ceptible to initiation directly by static or me-. 
chanical spark, or 

(2) That create (or accidentally create) 
explosives dust or give off vapors, fumes or 
gases in explosive concentrations (see paras 
0203.2, 0210.28, 0602.4 0612, and 0613.3). 

0210.23 Fire-Resistive. The type of con
struction in which the structural members, 
including walls, partitions, columns, floor 
and roof construction, are of "noncombusti
ble" materials that do not burn or have spe
cific fire resistance ratings in terms of hours. 
See attachment 3, AFM 88-15 for details. 

0210.24 Fire-Retardant. Combustible ma
terials or structures which have been treated 
or had surface coverings designed to retard 
ignition or fire spread. 

0210.25 Fire Wall. A wall of fire-resistive 
construction designed to prevent the spread 
of fire from one side to the other. A fire wall 
may also be termed a "fire division wall." 

0210.26 Flameproof. Combustible mate
rials, such as clothing which have been 
treated or coated to decrease their burning 
characteristics. 

0210.27 Fragment Distance. The limiting 
range of a considerable number of fragments 
from the quantity and types of explosives 
involved in certain explosives safety-distance 
(quantity-distance) tables. (Formally re
f erred to as "missile distance.") 
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0210.28 Hazardous Locations for Elec
trical Equipment. Locations where flamma
ble gasses or vapors are or may be present 
in the air in explosive or ignitible mixtures 
or where combustible dust or easily ignitihlc 
partieles or fibers may be present (sec para 

· 0602.4). 

0210.29 Hold·in(I Ynrd. A specified area 
(group ·of railroad tracks, motor vehicle 
parking facility, etc.) designed or used to 
accommodate explosives-laden carriers for 
limited periods ( normally no longer than is 
required to expeditiously effect transfer to 
a proper storage area, etc.). 

0210.30 Inert. (As applicable to explo
sives.) Containing no explosives, active 
chemicals or py11otechnics but not necessarily 
noncombustible. 

0210.31 Inhabited Building or Buildings. 
All buildings, locations or structures, other 
than explosives locations, magazines or op
erating buildings, used in whole or in part as 
a habitation or place of assembly for per
sonnel ( residence, ,church, school, railroad 
station, and similar transportation facilities, 
store, theater, factory, shop, hangar, recrea
tional areas described in para 0540, etc:), 
both within and outside military establish
ments. Exceptions: Buildings and locations 
for which lesser distances are permitted by 
other provisions of this manual (such as in 
paras 0514 and 0519). 

2-9 

0210.32 Intraline Operations. Those op
erations accomplished within one operating 
line. 

0210.33 Intraline Separations. Basically, 
the distance to be maintained between any 
two operating buildings and/or sites within 
an operating line, at least one of which 
contains or is designed to contain explo
sives. See para 0505 for other applications. 

0210.34 Load,ing Docks. Facilities at 
ground level or elevated structures designed 
and installed for transferring explosives be
tween motor vehicles, rail cars and/or.cargo
type aircraft. 

0210.35 Magazine. Any building or struc
ture, except an operating building, used for 
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the storage of explosives. Magazines are of 
two general types-igloo ( earth covered) 
and above ground (non-earth covered). 

(1) Igloo Magazine-earth covered, con
crete arch-type Igloo magazines or Steel 
Arch-Earth Mounded Igloo (multiple steel 
arch spaces in a common earth mounding) 
magazines meeting requirements of approved 
definite drawings (or similar acceptable con.: 
tractors' facilities). 

1. Special Igloo Magazine-igloo-type 
magazine constructed with steel or wood (in
stead of concrete) arches and steel, wood or 
concrete end walls. 

(2) Above Ground Magazine-any mag
azine other than an igloo magazine meeting 
the requirements of approved definitive 
drawings ( or similar acceptable contractors' 
facilities). 

0210.36 Magazine Area. An area specifi
cally designated and set aside from other 
portions of the installation for the exclusive 
storage of explosives. 

0210.37 Magazine Distance. The distance 
between magazines that is expected to pre
vent propagation detonation by blast (shock 
wave) of an explosion from one magazine 
to another. (See para 0506). 

0210.38 Magazine Placard. Air Force Vis
ual Aid 127-2. 

0210.39 Mass-Detonating Explosives. Ex
plosives which can be expected to explode 
and consume most of the entire mass virtu
ally instantaneously when a small portion is 
subject to fire, to severe concussion or impact, 
to the impulse of an initiating agent, or t"o 
the effect of a considerable discharge of 
energy from without, are considered to be 
mass-detonating. Explosives of this cate
gory, when detonated, cause severe structural 
damage to adjacent objects and may induce 
simultaneous detonation of other explosives 
stored sufficiently close to the initial explo
sion. When the explosives are located on or 
near the surface of the ground a mass det
onation is normally characterized by a 
crater. High explosives (TNT, etc.), black 
powder, certain combinations used in propel-
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!ants, certain pyrotechnics, other similar ex
plosives alone or in combination, and some 
complete items containing different classes 
of explosives in various components may be 
found in this category. 

0210.40 Operating Building. A building in 
which any of the following operations are 
conducted; the manufacture of explosives; 
the assembly, disassembly, modification, re
conditioning, renovation, maintenance, in
spection, surveillance, testing or demilitariza
tion of explosives. 

0210.41 OperaUng Line. A group of sepa
rated operations or buildings, of specific ar
rangement, used to perform related or con
secutive steps in the assembly, disassembly, 
modification, reconditioning, renovation, 
maintenance, inspection, surveillance, test
ing, demilitarization, or manufacturing of 
explosives. 

0210.42 Operational Shield. A barrier that 
will protect personnel, material, or equip
ment from the effects of fire, fragments, or 
blast occurring at a particular operation. 

0210.43 Outdoor Storage Sites. An open 
location selected within the magazine area 
for storage of explosives and/or components. 

0210.44 Photoff,ash Devices. Magnesium 
flashlights or photoflash bulbs ( used in photo
graphy) are not permitted in "hazardous lo
cations" (see par. 0210.28). Only lighting 
equipment bearing the label of approval of 
the Underwriters' Laboratories for the ap
propriate hazard involved will be used in any 
necessary photography. 

0210.45 Propagating Explosion. The com
munication of an explosion (detonation or 
deflagration) from one explosives source to 
another by fire, fragment or blast (shock 
wave), where the time interval between ex
plosions is sufficient to limit the total over
pressure at any given time to that which each 
explosion produces independently. (This 
condition, where detonation occurs, would be 
evidenced by a distinct shock wave from each 
detonation with a discernible pressure drop 
between each explosion.) (See par, 0210.51.) 
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will be spaced 4 inches apart. ( See figure 
3-5.) 

0307.2 N onpersistent Po,ison Gas. Non
persistent poison gases will be indicated by 
a single black stripe painted diagonally on 
an orange background, with the stripe ex
tending from upper right to lower left. ( See 
figure 3-6.) 

0307.3 WP Munitfons and Incend'iaries: 

(1) WP type muni,tions (Group C chem
ical agents) whieh are spontaneously flam
mable (ignition takes place upon contact 
with air) will be indicated by a black letter 
C printed on an orange background. ( See 
figure 3-8 and para 0306.5.) 

(2) Incendiaries and other explosives 
for which water is not a suitable extinguish
ing agent, will be indicated by the letter D 
painted black on an orange background. 
( See figure 3-9 and para 0306.5.) 

0307.4 BW Agents. BW agents will be in
dicated by a black letter B printed on an 
orange background. (See figure 3-7.) 

0307.5 Nerve Gas (G Agents). Nerve gas 
will be indicated by a circular hazard marker 
with a black letter G on an orange back
ground. (See figure 3-10.) The requirements 
of paragraphs 0307.1 and 0307.2 are not 
applicable when the G marker is displayed. 

0308 Fire Fighting in Classification and Holding 

Yards. Fires are most likely to occcur in /the 
understructure of railcars. Often they can 
be extinguished if discovered in the incipient 
stages, bu,t every effort should be made to 
separate and promptly remove undamaged 
cars from yards where a fire has broken out. 
All employees, including trainmen and 
guards should be tmined in the use1 of first
aid fire equipment, with instructions concern
ing the dangers where explosives are in
volved. 

0308.1 , Fire-Tool Boxes. Fire-tool boxes 
painted red and plainly marked "For Fire 
Only" should be installed at intervals of not 
more than 500 feet adjacent to yard tracks. 
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These boxes should contain as a minimum, 
one fire ax, one shovel, one pinch bar, three 
fire pails and one 5 ·gallon pump-type water 
fire extinguisher ( nonfreeze when neces
sary). A properly maintained water barrel 
and a 16 foot straight ladder should be placed 
along side the tool box. If water hydrants 
are available, hose carts equipped with hose, 
adapters and spanner wrenches should be 
supplied. 

0309 Storage of Water for Fire Fighting. Water 
supply for fire fighting should be from two 
sour,ees. Such storage may be partly or 
totally in elevated gravity tanks, or in tanks 
or reservoirs at or below ground level. These 
tanks and reservoirs · should be located at a 
minimum of inhabited building distance from 
explosives locations. If stored at or below 
ground level, pumping facilities will be ade
quate, reliable and properly maintained. 
Means will be provided for replenishing 
within 48 hours the total quantity of stored 
water without using portable pumpers or 
emergency hose lines. Storage facilities for 
process water should be located at not less 
than intraline distance from operating build
ings. 

0310 Water Flow for Explosives Manufacturing 

Areas ~and Loading Plants;. An outside, under
ground, looped system of mains, preferably 
cast iron, should be installed. Mains should 
be large enough to supply a flow of water for 
fire fighting of at least 2,000 gpm at ade
quate pressure. Where mains are provided, 
an adequate number of hydrants will be sup
plied from the mains. The mains will be 
valved properly. Mains will not extend under _ 
explosives locations. 

0311 Fire Hose. Standard 2½ or 1½ inch 
single jacketed hose, as required, should be 
permanently connected to hydrants in those 
locations where it is permissible and neces
sary for operating personnel to attack a fire 
or act to prevent its spread. Hose and acces
sories will be protected from deterioration 
by approved hose houses, and such additional 
protection as necessary. 

3-8.1 
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0312 Automatic Sprinkler Systems. The instal
lation of automatic sprinkler systems may be 
justified in certain buildings in explosives 
manufacturing, surveilliance and inspection 

3-8.2 

7 September 1966 

building, or ammunition workshop areas. A 
specific example should be the receiving 
building in a 
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Chapter 5 

EXPLOSIVES SAFETY DISTANCE 
( QUANTITY-DISTANCE) 

0501 General. This chapter outlines the ex
plosives safety distance (quantity-distance) 
regulations that apply to the storage and 
handling of explosives. Explosives are clas
sified ( after considering damage and cas
ualty producing: potentials involved) upon 
the basis of their character and predomin
ance of hazards presented if they explode, 
ignite or are released, and not upon com
patibility groupings or intended use. Ex
plosives, and explosives items involving a 
combination of different hazards, will (as a 
result of tests or other data) be assigned to 
the class which provides the required degree 
of protect~on from blast and insures that 
most missiles or fragments produced by ac
cidents will fall within the · specified in
habited building distances. It is possible for 
items to appear, with specified conditions, in 
more than one class when different hazards 

·- result from such factors as : _ The type of 
structure in which located ; type of packing ; 
size or caliber; physicaLstate or state of as
sembly: storage configuration, and/or quan
tities involved. The explosives safety distance 
tables prescribe necessary separations and 
specify maximum quantities of the various 
classes of explosives permitted in any one 

-location. Local limits will be established in 
amounts no greater than necessary for an 
efficient operation. Operations and person
nel will be arranged to minimize exposure to 
hazards ( also see para 0204). 

0501.1 Separation of Explosives Locations. 
Any location (par. 0210.20) containing ex
plosives constitutes a hazard to adjacent 
areas and some types of facilities and com
modities endanger explosives. Adequate sep
aration is one of the major means of mini
mizing these hazards. Therefore, locations 
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containing explosives will be separated, as 
prescribed, from : 

( 1) Other locations containing explo-
sives .. · ,. 

(2) Inhabited buildings (structure or 
other place where people are accustomed to 
assemble). 

(3) Public highways and railways. . 
( 4) Aircr~ft parking and storage areas, 

runway approach zones, runways and taxi
ways. 

(5) Operating lines or buildings_. 
(6) Petroleum, oil and lubricant stor

age. 
(7) Utilities,. buildings and facilities. 

0502 Inhabited Building Distance. Inhabited 
building distances are the minimum permis
sible between an inhabited building and an 
explosives location. Such distances are also 
used for protectio~ of administration areas, 
adjacent dissimilar ·operating lines and for 
-other exposures within an installation where 
such a degree of protection is required or 
considered desirable. Inhabited building dis
tances will be provided between explosives 
locations and actual base boundaries or 
the extended explosives safety zone estab
lished under the terms or conditions of any 
existing local "restrictive easement estate" 
or agreement. 

0502.1 Substantial Structural Damage. 
Inhabited building distances protect build
ings against "substantial" structural damage 
as follows: 

(1) Masonry Buildings. Serious weak
ening or displacement of portions of support
ing walls (foundations, sidewalls, or interior 
supports), the breaking of rafters or other 
important roof or floor supporting members. 
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(2) Frame Bu-ild'ings. Serious weaken
ing or displacement of foundations, breaking 
of any main support within side walls or· 
interior supporting walls, or breaking of 
rafters or other important roof or floor sup
porting members. 

(3) Reinforced Concrete Structures. 
Displacement of any floor, wall, or ceiling 
structural member or the failure of any 
supporting member. 

0502. Lim'ttat'ions of Protectfon. In
habited building distances do not provide 
protection against glass breakage or injury 
to personnel from glass breakage; therefore, 
greater distances should be used, if prac
ticable. The inhabited building distances for 
mass-deto~ating explosives (and other 
classes stored as Class 7) are based on dam
age from blast effects; however they do pro
bide a high degree of protection from frag
ments except for small quantities of explo
sives, where the fragment hazard may be 
more severe than the blast hazard. Inhabited 
building distances for explosives which are 
not mass-detonating are based on the most 
severe hazard involved. · 

0503 Public Railway Distance. This distance 
is the minimum permitted• between any rail
road carrying passengers for hire and an 
explosives hazard. The distances at which 
cars are considered safe from the blast ef
fects of explosions is 60 percent of the in
habited building distance, as shown in ap
propriate ta:bles. The use of lesser distances 
is based on the smaller height and area of 
the milway cars exposed to blast; the greater 
resistance of cars to blast as compared with 
buildings, and the fact that while a building 
is stationary and_ subject to risk constantly, 
the presence of a train is only temporary. 

0504 Public Highway Distance. This dis
tance is the minimum permitted between a 
public highway and an explosives hazard. 
The public highway distances are based on 
criteria similar to those applicable to public 
railways and are identical to public railway 
distance. 
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0505 Intraline Distance. This distance is the 
minimum permitted ( except as indicated in 
0505.2) between any two buildings within 
one operating line, at least one of which con
tains or is designed to contain explosives. 
Intraline distance separation is expected to 
protect explosives in buildings from blast 
effects but not against the possibility of 
propagation due to fragments. Buildings 
separated by intraline distances will prob
ably suffer substantial structural damage and 

. there may be loss of life or severe injuries 
from partial collapse of buildings. and from 
missiles and flying glass. Greater separations 
should be provided where possible or where 
required by the character of the exposures. 
Intraline distances are the minimum author
ized between certain specified areas, build
ings, and locations, under stated conditions, 
as explained below. Use intraline distances: 

( 1) To separate operating buildings 
from storage magazine and from other ex
plosives locations or operating buildings, re
gardless of whether or not "operating lines" 
are involved, provided the degree of hazard 
of the explosives work does not exeeed._those 
normally associated with surveillance, check
out, inspection, minor retr~fit, limited assem
bly and .disassembly operations and pack
aging-and shipping operations. 

(2) To separate structures housing non
explosives operations from explosives oper
ating buildings and storage magazines pro
vided such structures are used in support of 
the explosive operation or area. 

· (3) To separate operating buildings 
which are not a part of an "operating line" 
from each other without limiting the scope 
of operations conducted. therein ( a~ in ( 1) 
above) provided explosives involved in each 
operating building present similar hazards. 

(4) Some examples of typical structure3 
to which "intraline distance" is applied (see 
paras 0210.39 and 0514): 

1. "Surveillance and inspection" 
(maintenance) buildings. _ Exception: Such 
buildings in a magazine area may be sepa
rated from magazines containing other than 
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mass detonating explosives by magazine dis
tance. 

2. Lunch rooms exclusively serving 
explosives locations or areas. 

3. Guard shelters, gate houses and 
similar structures. -Exception: When these 
buildings serve only an explosives area they 
may be separated from magazines contain
ing other than mass detonating explosives 
by magazine distance. 

4. Dunnage preparation buildings. 

5. Motor pools or dispatch points 
exclusively serving explosives locations or 
areas. 

..... 
0505.1 Servicr, Mcigazines. A service type 

mag·azine will be located at intraline dis
tance, based on the quantity of explosives 
within the magazine, from the nearest op
erating huilding of the line of which· it forms 
a part. Service type magazines may be sepa
rated •from each other by magazine distances. 

0505.2 Facilit-ies Serving Operating Build
ings. Facilities containing no eiplosives, 
such as low pressure heating boilers and 
paint storage buildings; supporting activities 
in operating buildings may .be located at less 
than intraline distances but not less than 
100 'feet from· such operating buildings. Ex

emption: Some especially' designed operating 
buildings · include attached rooms for low 
pressure boilers and other facilities. These 
buildings are provided with such safety 
features as protective concrete separating 
walls (without openings) between boiler and 
working areas and ligp.t roof and frangible 
exterior walls for boiler enclosures. Such 
especially designed and approved buildings, 
built in accordance with Air Force standard 
definitive drawings, are exempt from the 
provisions of this paragraph where equip
ment installed or contained · in attached 
rooms does not ·exceed original specifications 
or does not create hazards in excess of those 
considered in the original building design. 

0506 · Magazine Distance. This distance is 
the minimum permitted· between any two 
storage magazines. Distance required is 
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determined by the type(s) of magazines and 
also the type and quantity of explosives 
stored therein. It is expected to prevent p,rop
. agation from one magazine to another from 
blast and provides a reasonable degree of 
protection against propagation due to frag
ments. It does not, except possibly for earth
covered magazines, protect the magazines 
from severe structural damage. Magazine 
distance is also used for certain quantity
distance computations where other. than two 
magazines are involved. 

0507 Fragment Distance. The fragment dis
tance identified as inhabited building dis
tance for ammunition in Classes 3 (T) and 
1(T) is based on limiting range of a ma
jority of fragments for the type of ammuni
tion involved. The distances do not take· into 
account occasional fragments which may be 
projected farther. For Classes 6(T), 7 and 
8 ( T) the inhabited building distance is based 
upon blast . damage and does not represent 
the distance to which some fragments can be 
projected. (See para 0502.2). 

5-3 

0508 Explosives Safety Distance. (Qu~ntity

Di9tai:ice) Determination. The location of ex
plosives facilities with respect to eacµ other 
and to other exposure will be based on the 
total quantity of explosives in the individual 
fa~il{ties, 'unless the total quantity is so sub
divided that an incident ·involving any one 
of the smaller concentrations will not pfo
duce simultaneous detonation of the others. 

0509 Measurement of Distance. Measure
ment of distance for determining the maxi
mum allowable quantity of explosives will 
be made from the nearest outside point or 
wall of the room, cubicle, or building proper 
involved, which contains the explosives, to 

the nearest outside point or wall of the other 

location under consideration. Separation dis
tances are measured along a straight line. 

In cases where explosiyes are contained on 
or in an aircraft, distances will be measured 

to the explosives. In cases in".olving large 
missile silos, launches or launch pads, dis-
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tances will be measured from center of such 
silo or position. 

0510 Determining Explosive Content of 
Items (See Para 0422). Information con
cerning net explosives weight, and high ex
plosives equivalency when applicable, of 
specific explosives, explosives items, compo
nents and assembled weapons will be found 
in appropriate USAF Stock Lists and Tech
nical Manuals (TO llA-1-46 contains a gen
eral listing). Requests for necessary infor
mation not available from current publica
tions should be directed to OOAMA (OOY), 
Hill AFB, Utah 84401. In general the quan
tities of explosives used in the explosives 
safety distance (quantity-distance) tables in 
this manual are determined upon the basis 
of the following: 

( 1) Explosives in bulk containers, 
J A TOs, separate motors or propelling 
charges, bombs, mines, mortar ammunition, 
boosters, fuzes and other loaded components: 
Net weight of explosives. 

(2) Metal Powders: Net weight of the 
powder in containers. 

(3) Pyrotechnic Items: Total weight of 
the pyrotechnic composition and the explo
sives involved. 

( 4) Rockets, Guided Missiles, Fixed and 
Semifixed Ammunition: Net weight of ex
plosives in the warhead or projectile plus the 
weight of the propellant; except: 

1. When Class 2 propellant not 
susceptible to detonation upon ignition of the 
warhead is involved separate distance calcu
lations will be made upon the basis of war
head weight alone and upon propellant 
weight alone (not the total weight) of both 
elements). The greater separation so deter
mined will be the required safety distance. 

2. When a propellant providing some 
contribution to the detonation upon warhead 
explosion is involved the high explosives 
equivalency "value" of the propellant will be 
added to the net weight of the explosives 
in the warhead. See para 0541 for high ex
plosives equivalencies applicable to liquid 
propellants. 
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0511 Separation of Explosives into Groups 
of Smaller QuantJties. The explosives safety 
distance ( qµantity-distance) for explosives 
in an explosives location, magazine or op
erating building or loaded aboard one or 
more parked aircraft will be based upon the 
following: 

(1) The controlling separate quantity of 
explosives ( quantity requiring the greater 
distance to each point being protected) will 
govern where the total amount involved is 
divided into smaller quantities and suffi
ciently separated (by proper distance, sub
stantial dividing wall, shielding, etc.) to in
sure that the possibility of mass detonation 
is confined to one of the separated quantities. 
Magazine distance, measured between ex
plosives loads, is considered sufficient separa
tion between parked explosives loaded air
craft to prevent mass (simultaneous) 
detonation (paras 0210.39 and 0210.51) and 
permit use of minimum distances to in
habited buildings, etc. However, such dis
tance will not prevent nonsimultaneous 
propagation (para 0210.45) from aircraft 
to aircraft. Such aircraft. should be indi
vidually separated whenever possible, rather 
than grouped. (See para 0519.1.) 

(2) The total net weight of explosives 
( or, where applicable, the authorized high 
explosives equivalency) involved will be ap
plied to situations where adequate separation 
or other protection is not provided. 

(3) Safety distances may be measured 
from intervening substantial dividing walls, 
where applicable, instead of the outside walls 
of a building. 

0512 Determining Applicable Explosives Safety 
Distance and Explosives Content of Magazines 
or Other Storage Points or Stacks: 

( 1) Determine the applicable explosives 
weight of each type item involved in accord
ance with para 0510. 

(2) Determine the explosives safety 
(quantity-distance) class for each type item. 
Where assembled items involving two classes 
of explosives are involved the class requiring 

,. 
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the greater safety distance will apply. (See 
paras 0422, 0501, 0510 and 0526.) 

(3) Determine the explosives weight of 
building or location are of the same class 
stored. 

( 4) Where all items stored in a single 
building or location are o fthe same class 
use the appropriate tables and instructions 
covering the net quantity and class of ex
plosives and "exposures" involved to deter
mine proper safety distances. 

( 5) Where items of different classes are 
stored together (see para 0423) in the same 
building or location: Applicable explosives 
weight for the total number of jtems in each 
explosives class will be added together to de
termine the total explosive weight. This 
total explosives weight will be used with the 
instructions and tables applicable to the most 
hazardous class ( class requiring the greater 
separation) involved to determine proper 
safety distances. 

0513 Quantity of Explosives Permitted in 
Magazines or Other Storage Points or Stacks. 
The maximum explosives weight ( calculated 
upon the basis of individual item explosives 
content as explained in para 0510) permitted 
in magazines or other storage points or 
"stacks" will be determined by the distance 
such explosives are actually separated from 
the various exposures ( other explosives, in
habited buildings, public highways, etc.) set 
forth in the appropriate explosives safety 
distance (quantity-distance) tables for the 
class of explosives involved. Where explo
sives within a building are divided into 
smaller protected or separated "stacks," in 
accordance with para 0511, the actual dis
tance from the various exposures will control 
the maximum quantity permitted in each of 
such separate stacks. Where several maga
zines, storage points or stacks are being con
sidered in connection with several different 
exposures, the maximum quantity permitted 
in each "stack" will be limited by the most 
restrictive exposure and" will be determined 
by the table permitting the least quantity in 
each instance. 
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0514 Separation of Associated Structures. 
Miscellaneous structures exclusively serving 
explosives areas or locations will be sepa
rated from explosives magazines or other 
explosives locations by the following mini
mum distances. Greater separations, up to 
inhabited building distance, should be pro
vided where possible (see para 0505): 

Facility 

(1) Guard shelters, gate 
houses, small explosives 

Distance from Explosives 
Magazine or Locations 

Containing: 

Mass Nonmass 
Detonating Detonating 
Explosives Explosives 

area field offices' and sim- Intraline Magazine 
ilar facilities. 

(2) Dunnage storage 
and preparation buildings; 
small packing and ship
ping buildings; explosives 
area motor pool or dis-
patch points; supply ware- Intraline Intraline 
houses for inert materials 
associated with explosives 
functions where personnel 
are frequently present 1 ; 

lunch rooms, change houses 
and similar supporting 
facilities. 

(3) Magazines or ware
houses for inert munitions 
items and material where Magazine Magazine 
personnel are infrequently 
present. 

'Exemption: Some especially designed operating 
buildings include attached office and supply room. 
Distance given above do not apply inside such build
ings constructed in accordance with approved AF 
Definitive drawings. See para 0505.2. 

0515 Separation of Operating Buildings (Para 
0210.40). Buildings forming an operating line 
will be separated from each other by intra
line distance. Outdoor operations or opera
tions conducted under the sheds within an 
operating line will be located at intraline dis
tances. Where fragments may be a hazard, 
intraline distances may not provide sufficient 
protection, in which case a barrier or barri
cade should be provided as additional protec
tion. This is particularly important where 
personnel concentrations are high. See para 
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0505 for further details and distances 'to 
other types of explosives locations. 

0516 Separation of Railcars or Motor Vehicles 

from an Operating Building. Where railroad 
cars or motor vehicles containing explosives 
are not .separated from an operating building 
containing explosives by a distance and/or 
barricade that will prevent simultaneous det
onation, then the total quantity of explo
sives in the operating building and railcars 
or motor vehicles will be combined and the 
required .separation will be measured from 
the nearest outside wall of the operating 
building, car or vehicle, as applicable, to the 
target. If the explosives in the operating 
building are .separated into smaller concen
trations so that simultaneous detonation may 
not occur when the explosives in the railroad 
cars and motor vehicles are added to the ap
propriate inside concentrations, the distance 
will be measured from the wall nearest the 
controlling unit, car, or vehicle, as applicable, 
to the target. 

OS 17 Spotting Railcars or Motor Vehicles at 

Operating Buildings. Railcars and motor vehi
cles containing explosives, which are spotted 
nearer than intraline dis.tance to an explo
sives operation or building and not sepa
rated from the explosives operation by a 
barricade will be included in computations 
as part of the explosive limits of• the opera
tion or operating building. This prevents ve
hicles containing explosives from being used 
as service magazines when parked at less 
than intraline distances from the operation 
or operating building. 

0518 Separation of Classification Yards. Cars 
of explosives in classification yards should be 
switched for transfer as soon as possible. 
Cars should not remain: in the yard for more 
than 24 hours. Classification yards through 
which cars containing explosives are handled 
will be· .separated from inhabited buildings, 
administration areas, magazines containing 
explosives, operating buildings handling ex
plosives, and installation boundaries by a 
minimum distance of 1800 feet. This distance 
may be reduced to 1400 feet for igloo maga
zines, if the door end of the magazine does 
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not face, the classification yard. Barricades 
will not be interposed for the purposes of 
reducing distances to classification yards. 
Efforts should be made to segregate cars 
into groups to reduce, concentrations of ex
plosives and potential hazards. 

0519 Separations Applicable to Explosives 
Loaded Aircraft and to Holding Yards: 

0519.1 Separations Applicable to Explo
sives Loaded Aircraft: 

( 1) Parked explosives loaded aircraft 
( or those being loaded or unloaded) are not 
facilities requiring separation from airfield 
areas within the meaning of para 0525 or 
figure 5-2. However, in the interest of explo
sives (and aircraft) safety, such aircraft are 
required to comply with minimum airfield 
criteria in chapter 2, AFM 86-8 ( defining 
aircraft as "movable obstacles" in deter
mining clearances from runways and taxi
ways). The foregoing airfield clearance cri
teria has been established as the "explosives 
safety distance" ( quantity-di·stance) criteria 
required between explosives loaded aircraft 
and taxiways and runways. Explosives safety 
distance (Q-D) portion of waiver requests 
involving explosive loaded aircraft/ airfield 
criteria· will be prepared, handled, recorded 
and distributed in the manner prescribed for 
other explosives safety distance waivers 
under para 0209. Procedures for obtaining 
major command approval of the airfield cri
teria porti0n of such waivers are prescribed 
in chapter 5, AFM 86-8. 

<2) V1'ith the exce;1tion of para (1) 
above, explosive~ safety distances ( quantity
distances) required for parked explosives 
loaded aircraft ( or aircraft being loaded or 
unloaded) are identical to the distances ap
plicable to a like quantity and class of ex
plosives in any other explosives location 
( above ground barricaded· or unbarricaded 
as appropriate under the circumstances). See 
paras 0508 through 0512 for further infor
mation. The following common applications 
are listed (subparas 1 through 4 below) as 
examples of minimum requirements. Greater 
distance should be used where possible or 
where a greater degree of protection is con-
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sidered or desirable. The preceding paras of 
this chapter (indicating the degree of pro
tection provided by the various distan.::es) 
will be considered in determining whether 
these minimum separations will provide the 
required degree of protection for facilities, 
equipment, other aircraft, etc., considered es
sential to the particular mission: 

1. Explosives loaded aircraft to other 
explosives loaded aircraft: Magazine distance 
measured between the explosive loads. See 
para 0511 (1) and following note. 
Note: Magazine distance will prevent mass (simul
taneous) detonation of loads on adjacent aircraft. 
Thus permitting safety distances to other "expo
sures" (inhabited buildings, etc.) to be based upon 
the quantity of explosives isolated by magazine dis
tances. Magazine distances will not prevent nonsimul
taneous propagation (para 0210.45) from one explo
sives loaded aircraft to another. Considering the sus
ceptibility of aircraft to fire-starting fragments and 
blast overpressures, "unbarricaded intraline" dis
tance (right hand column of table 5-9) is the mini
mum known to offer a reasonable degree of protec
tion against nonsimultaneous propagation between 
explosives loaded aircraft provided such aircraft are 
adequately barricaded (para 0524) (or in approved 
revetments) of sufficient height to limit low angle 
high velocity fragments and protect vital portions of 
adjacent aircraft. 

2. Explosives loaded aircraft to fuel 
loaded alert tanker aircraft where such 
tankers are conside:·ed an integral part of 
the alert force: Magazine distance. (See sub
para 1 and "note" above.) 

3. Explosives loaded aircraft to in
habited buildings, privately owned aircraft 
and civilian and military air passenger ter
minals and associated passenger loading/ 
unloading areas: Inhabited building distance. 

4. Explosives loaded aircraft to all 
aircraft parking areas other than those cov
ered in subparas 1 through 3 above: Public 
railway /highway distance. 

0519.2 Separations Applicable to Holding 
Yards or Areas. Such areas are considered 
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explosives locations requiring the same ex
plosives safety distance consideration as any 
other explosives area. Explosives laden car
riers being held in the area (rail cars, motor 
vehicles, trailers, etc.) are considered upon 
the same basis as any aboveground bar
ricaded or unbarricaded (as appropraate) 
storage point for explosives safety distance 
purposes. Maximum use will be made of in
ternal separation of transporting carriers in 
the interest of safety (see para 0511). Car
riers should be individually separated where· 
possible rather than divided into groups, 
especiaily where mass detonating explosives 
are involved. 

0520 Separation of Suspect Vehicle Area. When 
inspection of a motor vehicle or railcar in
dicates that it may be in a hazardous. con
dition, it should be moved at once to an iso
lated area for opening. This area should be 
located so that suspect vehicles can be moved 
there without entering locations where t.here 
is a high concentration of explosives. The 
distance between the suspect vehicle area 
and installation boundaries, classification 
yards, holding yards, inhabited buildings, 
administrative area, operating buildings, 
magazines, inert storage locations, public 
railways, and public highways should be at 
inhabited building distance. Only one vehicle 
will be permitted in this area at any -one 
time. 

0521 Separation Applicable to Loading Docks. 
Explosives loading docks are considered upon 
the same basis as aboveground barricaded 
or unbarricaded (as appropriate) explosives 
locations for explosives safety distance pur
poses. Appropriate separation for the vari
ous classes of explosives and exposures in
volved are required. The separation between 
loading docks and the nearest explosives stor
age magazine will be not less than the maga
zine distance given in the appropriate table. 
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CLASS 8(11) 

1 Unbarricaded 1 Unbarricaded 

Distance in feet between aboveground Distance in feet between under-
petroleum facilities for more than ground petroleum facilities for Pounds of Explosives 500 gallons and: more than 500 gallons and: 

. Explosives Explosives 
Storage Loaded 

Locations Aircraft 

All quantities-~------------ 100 50 100 30 

1 Distances are not to be reduced due to the presence of barricades. 

CLASS 12 (T) 

The applicable quantity-distance table to be used for the separation of Class 12 (T) explosives from POL 
facilities will be governed by the actual physical location of the items with respect to adjacent detonation or 
fire hazard materials. (See par. 0523.3;) 

0523 Special Requirements for Explosives 
(See para 0526): 

0523.1 Storage of Cl,ass 6(T) Explosives 
in Aboveground Magazines. In aboveground 
magazines the tables for Class 6(T) are 
based on the assumption that upon initiation, 
the detonation at any one instant will be 
limited to the amount contained in one stack. 
The resulting blast is the controlling factor 
in safety distance consideration. The distance 
specified in table 5-5 may be used for above
ground magazines provided items listed as 
Class 6 (T) are stored in stacks of not more 
than 5,000 pounds each, with stacks separated 
by a minimum distance of 2 feet. When such 
stacks contain less than 5,000 pounds of ex
plosives, distance requirements may be those 
prescribed for Class 7 explosives for the 
quantity in the single stack containing the 
largest quantity of explosives. When not 
separated into stacks of not more than 5,000 
pounds of explosives or when any stack con
tains more than 5,000 pounds of explosives, 
Class 7 requirements will be met. 

0523.2 Storage of Class 6 (T) Explosives 
in Igloo Magazines. When Class 6(T) items 
are properly spaced in 5,000 pound stacks 
and stored in igloo magazines distance .for 
Class 6 (T) will apply. When items are not 
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so stacked the distance requirements of 
Class 7 will apply. 

0523.3 Class 12(T). When Class 12(T) 
materials are exposed to fragments or blast 
hazards that may cause them to detonate, 
they will be considered as Class 7 materials 
and distance separations for Class 7 will 
apply. When located in areas where fire haz
ard materials only are involved, they will 
be considered as Class 2 and the distance 
separations for Class 2 will apply. 

0524 Barricades. Properly constructed sepa
rate artificial or similar substantial natural 
barricades are effective means for protecting 
explosives, structures or operations to such 
an extent that a reduction can be made in the 
explosives safety distance ( quantity-dis
tance) requirements pertaining to mass 
detonating explosives. Protection is consid
ered effective when the barricade elevation 
is such that any straight line will, as a mini
mum, pass through the entire top width of 
the barricade when drawn from either of . 
the points selected in par. (1) below to the 
applicable point in par. (2) below that will 
prevent simultaneous propagation of an 
explosion from one quantity of mass detonat
ing explosives to another and/or afford the 
degree of protection required for other ex-
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posures being considered (buildings, facili
ties, materiel, etc.): 

(1) From: 
1. The top of the side wall of a maga

zine or operating building, or 
2. The top of a stack containing ex

plosives, or 
3. The top of explosives items loaded 

on parked aircraft or emplaced missiles. 

(2) To: 

1. The highest point of any inhabited 
building protected. 

2. A point 12 feet above the center 
of any highway or railway being protected. 

3. The top of any stack containing 
explosives. 

4. The top of explosives item loaded 
on parked aircraft or emplaced missiles. 

5. The highest point selected for pro
tection on any magazine, operating building 
or other facility or materiel. Where such 
protected places contain explosives the high
est point selected must be as great or greater 
than the minimums given in subparagraphs 
3 or 4 above. 

0524.1 Artificial Barricades. The earth fill 
for artificial barricades will be select co
hesive material, free from deleteirous or
ganic matter, trash, debris, frozen material 
and stones heavier than ten pounds or larger 
than six inches. The larger of the "author
ized" stones should be predominantly 
limited to the lower center of the barricade. 
Compaction and surface preparation will be 
as necessary to maintain structural integrity 
and erosion protection. Effective artificial 
barricades are: 

( 1) Elevations of earth 20 feet or less 
in height having a crest at least 3 feet wide, 
with earth at the natural slope or repose. 

(2) Elevations of earth in excess of 20 
feet in height will have a width of not less 
than 5 feet at the top, with earth at the natu
ral slope or repose. 

(3) Elevations of earth meeting the re
quirements of (1) or (2) above, as appropri-
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ate, modified by substituting a retaining wall 
for the slope on one side. This retaining wall, 
preferable of concrete, must be of such slope 
and thickness as necessary to assure the 
width of earth required for top will be held 
firmly in place. 

( 4) Other types of approved obstruc
tions providing protection at least equivalent 
to that set forth in (1) through (3) above. 

0524.2 Inspection of Barricades. Barri
cades will be inspected periodically to deter
mine the degree of settling. When settling 
has occurred to the extent that the barricade 
no longer provides effective protection, fill 
will be added in the amount necessary. In
spection will also be made of wood revetted 
barricades, and rotten timbers or planking, 
affecting the strength of effectiveness of the 
barricade, will be replaced. 

0524.3 Siting Barricades: 
( 1) Barricades will be located as near 

the stack of explosives, magazine or other 
building as practicable. They may be located 
adjacent to either the building to be pro
tected ( preferred) or the building contain
ing explosives. 

(2) When the barricade is located on a 
side of a building without doors, and no road
way or railroad exists or is contemplated, 
the separation distance between the toe of 
the barricade and the building will not be 
less than 4 feet (figure 5-1) nor more than 
a reasonable separation distance to allow for 
walking and building maintenance opera
tions. 

(3) When roadways or railways are 
necessary between buildings and barricades, 
the separation distance must be the minimum 
possible consistent with safe operations. This 
distance may include necessary platforms 
or working space and room to properly op
erate necessary special handling equipment. 
However, distances greater than 60 feet 
must have specific substantiation. 

5024.4 Magazines as Barricaded Struc
tures: 

( 1) Depth of earth cover over igloo 
magazines will be a minimum of two feet. 

5-12 

, 

-



-

' • 

-

7 September 1966 

Earth cover and side fill requirements are 
the same as for barricades in para 0524.1. 
Larger stones in the material should be con
fined to lower center of fills and, as far as 
practicable, restricted from the earth cover 
(between spring lines for arch type struc
tures). Igloo magazines are considered bar
ricaded except when the exposure is within 
the area (in front of the magazines) bounded 
by lines drawn from the center of the door 
and inclined 30° on either side of a perpen
dicular to the door. If the door end. is pro
vided with an effective separate barricade 
(para 0524.1) then barricaded distances are 
applicable for all exposures. 

(2) Aboveground magazines are consid
ered to be effectively barricaded when they 
are separated from exposures by natural or 
artificial barricades meeting the require
ments of para 0524.1. 

(3) It is possible that requirements of 
the explosives safety distance (quantity-dis
tance) criteria may be reduced to some ex
tent for protected storage facilities built 
under the ground, into hills, or separated 
by hills. However, due to the many variables 
involved, each such problem, utilization, or 
site plan proposing reduced distances will 
require specific consideration. All details nec
essary to reach conclusions in each case will 
be required. Normally such requests -should 
follow the applicable portions of para 0802 
for site plans, with the additional topograph
ical maps required to reveal terrain and 
other pertinent conditions. 

(4) Steel Arch-Earth Covered Igloos 
(para 0421.2) are considered the favored 
type of "barricaded" magazine for storing 
maximum amounts of Class 7 explosives with 
minimum separation between igloos (cells). 
See table 5-7 A for quantities and distances. 

0524.5 Reduction of Distances for Maga
zines; 

(1) Igloo magazines are considered bar
ricaded (except the unbarricaded door end) 
for maximum permitted quantities of classes 
of explosives indicated in tables 5-3, 5-4, 
5-5, 5-6 and 5-7. Footnotes in these tables 
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indicate where and to what extent prescribed 
table distances may be reduced by one-half 
in recognition of the protection afforded by 
barricadin_g. 

(2) Distances prescribed in tables 5-3 
and 5-4 will not be reduced for storage of 
these classes in barricade aboveground 
magazines. Distances prescribed in tables 
5-5 and 5-6 may be reduced where indicated 
by footnote when these classes are stored in 
barricaded aboveground magazines. 

(3) Quantities of explosives in the basic 
class 2 and the 2A subclass may be stored in 
igloo type magazines to the maximum physi
cal capacity of -such buildings where spacing 
between buildings meets applicable require
ments of table 5-7 or 5-8. Other distances 
(inhabited building, public highway and 
public railway) will be calculated on an un
barricaded basis, except where specific re
ductions are permitted by footnote to 2 and 
the Class 2 and 2A tables. 

0525 Separating Explosives Facilities from Air
craft Runways, Approach Zones, Taxiways, Park
ing Areas (Aprons) and Inactive Aircraft Storage 
Areas (Previously Termed "Dead Storage" 
Areas). All limiting factors of mass deto
nating explosives safety distances ( quantity
distance), airfield prohibited areas, and air
field and airspace criteria (AFM 86-8), must 
be considered in separating explosives, facil
ities and airfield areas set forth below. In all 
instances the criteria requiring the greater 
distance will establish the minimum separa
tion permitted. Explosives loaded aircraft 
are not facilities within the meaning of this 
para or figure 5-2 (see para 0519.1). 

(1) As shown in figure 5-2, explosives 
storage and handling facilities (magazines, 
maintenance buildings, assembly buildings, . 
etc.) for all classes of explosives will be 
excluded from the cross hatched prohibited 
zone, which includes; 

1. "Lateral safety zones" either side 
of the center line of ,the runway. 

2. The first 200 feet of the clear zones 
and the first 10,800 feet of the approach
departure zones that extend outward along 
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the runway center line. In addition, it is 
preferable but not mandatory, to keep ex
plosives storage out of the approach-depar
ture zones for the entire distance of 50,000 
feet. Approach-departure zones flare uni
formly and are 16,000 feet wide at the 50,000 
foot line. 

3. Taxiways and "operational" park
ing aprons for active aircraft (such as air
craft which are currently and actively en
gaged in supporting the flying missions, 
either through direct assignment to aircraft 
units or in the preparation for such assign
ment or reassignment through any of the 
logistical processes of supply, maintenance 
and modification). 
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(2) Separation distances for facilities 
containing mass detonating explosives given 
in tables 5-11 and 5-12 will be. measured 
from the nearest point or wall of the explo
sives facility ( or from the nearest substantial 
dividing wall of the controlling quantity, 
where applicable as stated in para 0511) to 
"inactive aircraft storage areas" to airfield 
areas as follows: 

1. To the nearest point of aircraft in 
"inactive aircraft storage areas" (areas 
specifically set aside for the retention of 
large numbers of aircraft for possible future 
use). 

2. To the centerline of runways and 
their extensions through the clear zones and 
approach zones to the point such centerline 

y 
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Figure 5-1. Location of Barricades Adjacent to Buildings. 
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distances set forth in table 5-5A is based 
upon blast damage and does not represent 
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th.e distance to which some fragments may 
be projected. 

TABLE 5-5A. CLASS 6(T) EXPLOSIVES SAFETY DISTANCE 1 

Quantity Unbarricaded Distance in Feet 2 

Pounds of 
Explosive 

(Not Over) 

100,000 

Inhabited Building Distance 

1,370 

1 See par. 0523 for special requirements. 

Public Railway & 
Highway Distances 

820 

Magazine Distance 

300 

2 Distances may be reduced one-half when stored in accordance with par. 0524.5. 

0533 Class 7(T) Explosives Safety Distance Items 

(see para 0535 for Cla.ss 7). Items assigned to 
this class stored in a single magazine may 
mass detonate unless quantities can be 
divided into smaller separated groups m 
accordance with par. 0511. Structural dam
age is usually limited to adjacent buildings 
and most missiles will fall within 1500 feet. 
This class is not normally stored at Air 
Force installations as it basically provides 
for separate-loading projectiles except Ex
plosive D loaded. If storage guidance is 
necessary use table for Class 6 in para 

0530(2) 6 or direct information requests to 
OOAMA (OOY), Hill AFB Utah 84401. 

0534 Class B(T) Explosives Safety Distance Items 

(see para 0536 for Class 8). Items assigned to 
this class can be expected to mass detonate, 
and are principally a blast hazard. How
ever, since such items (blasting caps, deto
nators, primers, etc.) contain only small 
amounts of explosives which are not closely 
confined, structural damage usually is lim
ited to adjacent magazines. Light missiles of 
very limited range are formed. 

) 

TABLE 5-6. CLASS B(T) EXPWSIVES SAFETY DISTANCE 

Quantity of Explosives Unbarricaded Distance In Feet 1 

Pounds Pounds Inhabited Public Railway & Intraline Aboveground Mag-
(Over) (Not Over) Building Highway Distances Distance azine Distance 

0 200 300 180 60 50 
200 500 540 320 120 65 
500 1,000 640 380 140 85 

1,0,00 1,500 710 430 160 95 
1,500 2,000 780 470 180 10.5 
2,000 5,000 1,010 610 230 140 
5,000 10,000 1,370 820 300 190 

10,000 15,000 1,540 920 340 210 
15,000 20,000 1,730 1,040 400 235 

1 Distances may be reduced by one-half when stored in accordance with par. 0524.5. 

0535 Class 7 (9-10) Explosives Safety Distance 

Items. Items assigned to this class are prin
cipally a blast hazard and may be expected 
to mass detonate when a small portion is 
initiated by any means, such as: Fire, severe 
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concussion or impact, impulse of an initiat
ing agent, etc. Such explosions normally 
cause severe structural damage to adjacent 
objects and the simultaneous explosion of 
other nearby unprotected stacks (see para 
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0522.2). Items in this class include bulk 
supplies of any high explosives or solid 
propellant mixtures having proven mass det
onating characteristics ( previously Class 9), 
as well as all assembled weapons and compo
nent having such characteristics ( previously 
Class 10), for example, bombs, warheads, 
detonators, demolition items, solid propellant 
motors (as appropriate under para 0510), 
and rockets or missiles. Assemblies assigned 
to this class normally have a la:r.ge explosives 
to total weight ratio. Whether items in 
these classes involved in a fire burn or det
onate will depend largely upon the composi
tion of the material, quantity exposed, heat 
being generated and degree of confinement 
( either "physical," enveloping action of the 
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fire, or pressure generation). See para 
0306.6. Separate tables are provided for in
termagazine separation for standard igloo 
type magazines meeting the requirements of 
approved definitive drawings; intermagazine 
separation for special igloos and between 
aboveground magazines; intraline separa
tions; separations between explosives and 
inhabited buildings, passenger railroads, and 
public highways, and separations between 
explosives and aircraft areas (see para 0510 
to determine applicable explosives content of 
items): 

( 1) Intermagazine separation for stand
ard concrete arch-earth covered and steel 
arch-earth covered igloo magazines: 

TABLE 5-7. CLASS 7 (9-10)-INTERMAGAZINE SEPARATION FOR STANDARD CONCRETE ARCH 
IGLOOS 

Distance In Feet Between Magazine 2 
& 

5 

Net Pounds of Explosives 
Barricaded 3 Unbarricaded 4 

0-500,000 1 185 360 

1 250,000 pounds is the maximum quantity permitted in any one standard igloo magazine without specific 
approval for the deviation (see para 01'05). The standard igloo is the Earth Mounded Concrete Igloo AF DEF 
33-15-11 (latest revision), or equal. See note 1 table 5-7 A for concrete to steel igloo separations. 

2 Igloos will not be so located that the unbarricaded door end of one igloo faces the unbarricaded door end 
of another igloo ( see para 0524.4 for an explanation of the unbarricaded door zones). Should such conditions 
exist, unbarricaded Aboveground Magazine distance shown in table 5-8 will apply. 

3 Barricaded separation will apply where a barricaded door end or earth covered side or back of one igloo 
faces the exposetl earth covered sides, backs or barricaded doors of the other igloos involved. 

4 Unbarricaded separation will apply where igloos are so located that the unbarricaded door zone of one 
igloo without a door barricade encompasses an earth covered side, back or barricaded door of another igloo. 

5 W·here existing igloos or small nonstandard size igloo type magazines ( of earth covered reinforced con
crete arch construction comparable in strength to the standard igloo), presently sited at less tha~ 185 feet, are 
being used for 100,000 pounds or less of mass detonating explosives, minimum acceptable separations are 
determined as follows: 

a. Barricaded distances: 2.35 times the cube root of the weight of explosives (d = 2.35 Vw) but not 
less than 35 feet. 

b. Unbarricadetl distances: 4.54 times the cube root of the weight of explosives (d = 4.54 Vw) but not 
less than 70 feet. 
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TABLE 5-7A. CLASS 7 (9-10)-INTERMAGAZINE SEPARATION FOR STEEL ARCH-EARTH 
COVERED IGLOOS 1 

Distance In Feet Bet'wee"n Ma.aazines 
Net Pounds of Front Wall To Rear 

Explosives 
Side To Side and Rear Wall To 

Wall or Side Wall 

Side To Rear Wall Rear Wall Door Door 
Over Not Over (Barricaded)• (Barricaded) 3 Barricaded• Unbarricaded 5 

0 100 7 7 11 21 
100 200 7 9 14 26 
200 300 8 10 16 30 
300 400 9 11 17 33 
400 500 10 12 19 36 
500 600 11 13 20 38 
600 700 11 13 21 40 
700 800 12 14 22 42 
800 900 12 14 23 43 
900 1,000 13 15 24 45 

1,000 1,500 14 17 27 52 
1,500 2,000 16 19 30 57 
2,000 3,000 18 22 34 65 
3,000 4,000 20 24 37 72 
4,000 5,000 21 26 40 77 
5,000 6,000 23 27 43 82 
6,000 7,000· I 24 29 45 86 
7,000 8,000 25 30 47 90 
8,000 9,000 26 31 49 94 
9,000 10,000 27 32 51 97 

10,000 20,000 34 41 64 122 
20,000 30,000 39 47 73 140 
30,000 40,000 43 51 80 154 
40,000 50,000 46 55 86 165 
50,000 60,000 49 59 92 176 
60,000 70,000 52 62 97 185 
70,000 80,000 54 65 101 194 
80,000 90,000 56 67 105 202 
90,000 100,000 58 70 109 209 

100,000 125,000 63 75 117 225 
125,000 150,000 66 80 125 239 
150,000 175,000 70 84 131 252 
175,000 200,000 73 88 137 263 
200,000 225,000 76 91 143 274 
225,000 250,000 79 95 148 284 
250,000 300,000 84 100 157 301 
300,000 350,000 88 106 165 317 
350,000 400,000 92 111 173 332 
400,000 450,000 96 115 180 345 
450,000 500,000 6 99 119 185 357 
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Notes: 
1 Minimum possible spacing between igloos (cells) for storing maximum amounts of explosives can be ob

tained by using these magazines. See para 0421.2. Distances given in this table cover only steel igloo-to-steel 
igloo separations between structures of this type (see para 0210.35 (1)). New construction must conform to 
the latest revisions to approved definitive drawings. The following is also applicable: 

a. Igloos will not be so located that the unbarricaded door end of one igloo faces the unbarricaded door 
end of another igloo (see para 0524.4 for an explanation of the unbarricaded door zones). Should such condi
tions exist, unbarrica:ded Aboveground Magazine distance shown in table 5-8 will apply. 

b. Barricaded separation will apply where a barricaded door end or earth covered side or back of one 
igloo faces the exposed earth covered sides, backs or barricaded doors of the other igloos involved. 

c. Unbarricaded separation will apply where igloos are so located that the unbarricaded door zone of one 
igloo without a door barricade encompasses an earth covered side, back or barrica:ded door of another igloo. 

d. Separation between a steel igloo of this type and a standard concrete igloo will be the same as that 
required between two concrete igloos by table 5-7. 

e. These steel igloos will be considered upon the same basis as standard concrete igloos covered by table 
5-7 in determining separation from all other types of exposures. ·" 

• Distances based upon d = 2.35 Tw but not less the weight of explosives (d = 1.25 Vw) but not less than 
7 feet. 

3 Distances based upon d = 1.5 t w but not'less than 7 feet. 
4 Distances based upon d = 4.5 ftw but not less than 7 feet. 
5 Distances based upon d = 4.5 fi but not less than 7 feet. 
6 Maximum quantity permitted in any one igloo without specific approval for the deviation (see para 0105). 
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(2) Intermagazine separation for Special Igloos and Aboveground Magazines: 

TABLE 5-8. CLASS 7 (9-10)-INTERMAGAZINE SEPARATION 

FOR SPECIAL IGLOO AND ABOVEGROUND MAGAZINE 

Net Pounds of Explosives Distance In Feet Between Magazines 

Special Igloo Abovegrou~~ 4 5 

Over Not Over Bar2 Unbar a Bar Unbar 

0 100 20 40 30 50 

100 200 26 52 35 64 

200 300 30 60 40 74 

300 400 33 66 44 81 

400 500 35 70 50 85 

50.Q. 750 41 82 54 100 

760 1,000 46 90 60 110 

1,000 2,000 55 110 75 140 

2,000 3,000 65 130 85 160 

3,000 4,000 70 140 95 175 

4,000 5,000 75 150 105 190 

6,000 7,600 85 170 115 216 

7,500 10,000 95 190 130 235 

10,000 20,000 120 240 165 300 

20,000 30,000 140 · 280 185 340 

30,000 40,000 155 310 205 375 

40,000 50,000 165 330 220 405 

60,000 60,000 175 350 235 430 

60,000 70,000 185 370 245 455 

70,000 80,000 195 390 260 475 

80,000 90,000 200 400 270 495 

90,000 100,000 210 420 280 510 

100,000 125,000 225 450 300 550 

125,000 150,000 240 480 320 585 

150,000 175,000 250 500 335 615 

175,000 200,000 265 530 350 645 

200,000 225,000 275 550 365 670 

225,000 250,000 1 285 570 380 695 
250,000 1 I 500 000 6 7 6 9 

1 Maximum quantity permitted in any one special igloo or aboveground magazine without specified approval 

for the deviation (see para: 0105). See notes 6 through 9. 
2 Barricaded separation will apply to special igloo where a barricaded door end or earth covere:i side or 

back of one igloo faces the exposed earth covered sides, backs, or doors of the other igloos involved. 
3 

U nbarricaded separation will apply where special igloos are so · located that the unbarricaded door zone 

(see· para 0524.4 for an explanation of this zone) of one igloo without a door barricade encolripasses an earth 

covered side, back or barricaded door ·of another igloo. Magazines will not be so located that the unbarricade<l 

door end· of one igloo faces the unbarricaded door end of another igloo. Should such conditions exist, un-

barricaded Aboveground Magazine Distance will apply. · 
4Use unbarricaded distances unless barricades meet the requirement of para 0524. Aboveground barricaded 

distances may be used between aboveground magazines and the barricaded portions of igloos. 
5 

Aboveground intermagazine separation will be applied to open fst<irage, railroad cars, vehicle·s and aircraft 

containing these explosives (see paragraph 0511 and 0519). 

· • Distances for any.proposed location of these quantiies will be based upon 4.5 times the cube root of the 

weight of explosives ( d = 4.5 fw). . - ,· . . . , ., . 
7 Distances for proposed locations will be based upon d = 9 rw: 
• Distances for proposed locations will be based upon d = 6 fi. 
• Distances for proposed locations will be based upon d = 11 v'w. 
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(3) Intraline separation: 

TABLE 5-9. CLASS 7 (9-10)-INTRAL/NE SEPARATION 

Net Pounda of Explosives Distance In Feet 2 

Over Not Over Bar Unbar 

50 30 60 
50 100 40 80 

100 200 50 100 
200 300 60 120 
300 400 65 130 
400 500 70 140 
500 600 75 150 
600 700 80 160 
700 800 85 170 
800 900 90 180 
900 1,000 95 mo 

1,000 1,600 105 210 
1,600 2,000 115 2:rn 
2,000 :1,000 130 2/iO 
3,000 4,000 140 280 
4,000 5,000 160 :mo 
6,000 6,000 160 320 
6,000 7,000 170 340 
7,000 8,000 180 360 
8,000 9,000 190 380 
9,000 10,000 200 400 

10,000 15,000 225 450 
15,000 20,000 245 490 
20,000 25,000 265 530 
25,000 30,000 280 660 
30,000 35,000 296 590 
35,000 40,000 310 620 
40,000 ' 45,000 320 640 
45,000 50,000 330 6<i0 
60,0JO 65,000 340 fi80 
55,000 60,000 350 700 
60,000 <i5,000 360 720 
66,000 70,000 370 740 
70,000 75,000 385 770 
75,000 80,000 3!JO 780 
80,000 85,000 :l!IG 7!10 
85,000 !HJ,000 400 ROO 
!J0,000 !15,000 410 x:w 
!lfi,0/J/J 100,000 411> 8:lO 

100,000 125,000 450 !lOO 
125,000 150,000 475 !lfiO 
160,000 175,000 600 1,000 
176,000 200,000 525 1,050 
200,000 225,000 560 1,100 
225,000 250,000 I 676 1,150 

1 Maximum quantity permitted in any one location without specific approval for the deviation (see par. 0105). 

2 Use unbarricaded distances unless 'barricades meet the requirements of par. 0624. 
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( 4) Inhabited building, passenger railroad and public highway separations: 

TABLE 5-10. CLASS 7 (9-10)-INHABITED BUILDINGS, 
PASSENGER RAILROAD AND PUBLIC HIGHWAY 

Net Pounds of Explosives Distance In Feet From Explosive Hazard 

To Inhabited Buildings To Passenger Railroads 

Over Not Over 
And Public Highways 

Bar2 a Unbar2 Bar2 s Unbar§ 
·- ~ . 

60 4 
160 4 300 4 90 4 180 ~ 

60 100 190 380 116 230 
100 200 236 470 140 280 
200 300 270 640 160 320 
300 400 296 690 176 350 
400 600 320 640 190 380 
500 600 340 680 205 410 
600 700 365 710 215 430 
700 800 376 760 226 450 
800 900 390 780 236 470 
900 1,000 400 800 240 480 

1,000 1,600 460 920 276 650 
1,500 2,000 506 1,010 306 61(1 
2,000 3,000 580 1,160 350 700 
3,000 4,000 636 1,270 380 760 
4,000 6,000 686 1,370 410 820 
5,000 6,000 730 1,460 440 880 
6,000 7,000 770 1,540 460 920 
7,000 8,000 800 1,600 480 960 
8,000 9,000 836 1,670 500 1,000 
9,000 10,000 865 1,730 620 1,040 

10,000 15,000 990 1,780 595 1,070 
15,000 20,000 1,090 1,950 655 1,170 
20,000 25,000 1,170 2,110 700 1,265 
26,000 30,000 1,246 2,260 745 1,355 
30,000 35,000 1,310 2,410 785 1,445 
35,000 40,000 1,370 2,550 820 1,530 
40,000 45,000 1,425 2,680 855 1,610 
45,000 60,000 1,470 2,800 880 1,680 
50,000 55,000 1,620 2,920 910 1,750 
65,000 60,000 1,670 3,030 940 1,820 
60,000 65,000 1,610 3,130 966 1,880 
65,000 70,000 1,660 3,220 990 1,930 
70,000 75,000 1,690 3,310 1,015 1,98!5 
75,000 80,000 1,726 3,390 1,035 2,035 
80,000 85,000 1,760 3,460 1,055 2,075 
85,000 90,000 1,790 3,520 1,075 2,110 
90,000 95,000 1,825 3,580 1,095 2,150 
95,000 100,000 1,856 :l,630 1,116 2,180 

100,000 125,000 2,116 3,670 1,270 2,200 
126,000 160,000 2,350 3,800 1,410 2,280 
160,000 176,000 2,666 :i,930 1,540 2,360 
175,000 200,000 2;770 4,060 1,660 2,436 
200,000 226,000 2,966 4,100 1,780 2,615 
226,000 260,000 I 3,150 4,310 1,890 2,585 

1 Maximum quantity permitted in any one location without specific approval for the deviation (see par. 0106). 
2 Igloos type magazines are consid~red barricaded under the condition3 explained in par. 0524.4. 
a Use unbarricaded distance for explosives sites (other than standard igloo or special igloo magazines) 

unless barricades meet the requirements of par. 0524. 
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TABLE 5-10 

Net Pounds of Explo.~ives Distance in Feet From Explosive Hazard 

To Inhabited Buildings To Passenger Railroads 
Over Not Over and Public Highways 

Bar 2 3 Unbar 2 Bar 23 Unbar 2 

250,000 275,000 :, 4,430 4,430 2,660 2,660 
275,000 300,000 4,550 4,550 2,730 2,730 
300,000 325,000 4,670 4,670 2,800 2,800 
325,000 350,000 4,780 4,780 2,870 2,870 
350,000 375,000 4,890 4,890 2,935 2,935 
375,000 400,000 5,000 5,000 3,000 3,000 
400,000 425,000 5,110 5,110, 3,065 3,065 
425,000 450,000 5,210 5,210 3,125 3,125 
450,000 475,000 5,310 5,310 3,185 3,185 
475,000 500,000 5,410 5,410 3,245 3,245 

1 Maximum quantity permitted in any one location without specific approval for the deviation (see para 
0105). 

2 Igloos type magazines are considered barricaded ur.der the conditions explained in para 0524.4. 
3 Use unbarricaded distance for explosives sites (other than igloos per note 2 above) unless barricades meet 

the requirements of para 0524. 
4 Lesser distances for smaller quantities of explosives may be u.sed only: 

a. Where structures, mats, or other shielding or material can completely confine fragments and debris. 
See paras 0210.42 and 0806. In such cases inhabited building distances will be based upon 80 times the cube 
root of the weight of explosives (80 Vw where unbarricaded and 40 Vw where barricaded. Rail/highway 
distances will be at least 60'/, of the foregoing. 

b. Where both ·blast and fragments can be confined completely within the "facility" (as in certain test 
firing barricades and fixtures). In such cases distances may be those determined safe under existing circum-
stances. See para 1004. '-

5 No reduction in distance for barricades authorized for quantities over 250,000 pounds. 
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(5) Separation of explosives facilities (par. 0525) containing mass detonating explosives 
from aircraft runways, approach zones, taxiways, parking areas (aprons) and "inactive" 
storage areas. Points of measurement applicable to distances shown are explained in par. 
0525 (2). The provisions of figure 5.2 and the applicable table (5-11 or 5-12) will be con
sidered and in all instances the criteria requiring the greater distance will establish the 
minimum separation permitted. 

1. Barricaded or unbarricaded facilities containing up to 250,000 pounds: 

TABLE 5-Jl .. CLASS 7 (9-10)-EXPLOSIVES SAFETY DISTANCE:S 
BETWEEN EXPLOSIVES FACILITIES AND SPECIFIC AIRFIELD AREAS 

Net Pounds of Explosives Distance In Feet From Explosive Hazard 

To Runways, Approach Zones, 
Taxiways, & Operational 

Over Not Over To Aircraft 
Parking Areas (APRONS) 

"Inactive" Storage Joint Military-Area Civilian Military Only 

Bar & Unbar Bar or Unbar,. Bar or Unbar 

0 15,000 1 1,235 1,235 750 3 

16,000 20,000 1,355 1,356 816 3 

20,000 26,000 1,460 1,460 875 3 

26,000 30,000 1,655 1,565 935 3 

30,000 35,000 1,636 1,635 980 3 

35,000 40,000 1,710 1,710 1:025 
40,000 45,000 1,780 1,780 1,070 
46,000 50,000 1,840 1,840 1,105 
60,000 56,000 1,900 1,!lOO 1,140 
65,000 60,000 1,960 1,960 1,175 
60,000 66,000 2,010 2,010 1,206 
66,000 70,000 2,060 2,060 1,2:m 
70,000 76,000 2,110 2,110 1,265 
76,000 80,000 2,165 2,166 1,2!!5 
80,000 86,000 2,200 2,200 1,320 
86,000 90,000 2,240 2,240 1,345 
90,000 96,000 2,280 2,280 1,370 
96,000 100,000 2,320 2,320 1,390 

100,000 126,000 2,500 2,500 1,500 
126,000 160,000 2,665 2,655 1,595 
160,000 176,000 2,795 2,795 1,675 
175,000 200,000 2,925 2,925 1,755 
200,000 226,000 3,040 

·' 
3,040 1,825 

225,000 260,000 2 ' 3,160 3,150 1,890 
I 

1 For effectively barricaded facilities containing Jess than 15,000 pounds use table 5-12. 

2 Maximum quantity permitted in any one location without specific approval for the deviation (see par. 
0106). . . 

s For use only where not otherwise prohibited under the,provisions of par. 0625 and figure 5-2. 
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2. Barricaded facilities containing less than 15,000 pounds: 

TABLE 5-12. CLASS 7 (9-10)-BARRICADED SAFETY 
DISTANCES FOR 15,000 POUNDS AND LESS 

Net Pounds of Explosives Distance In Feet From Explosive Hazard 

To Aircraft To Runways, Approach Zones, 
"Inactive" Storage Taxiways, & Operational 

Area Parking Areas ( APRONS) 

Over Not Over Joint Military-
Barricaded 1 

· Civilian Military Only 

Barricaded 1 Barricaded 1 

0 50 75 75 45 
50 100 120 120 70 

100 200 180 180 110 
200 300 260 260 155 
300 400 320 320 190 
400 500 360 360 216 
500 600 400 400 240 
600 700 430 430 260 
700 800 460 460 275 
800 900 490 490 295 
900 1,000 510 510 305 

1.000 1,500 530 530 320 
1,500 2,000 630 630 380 
2,000 3,000 720 720 430 
3,000 4,000 795 795 475 
4,0M 5,000 855 855 515 
5,000 6,000 910 910 545 
6,000 7,000 955 956 575 
7,000 8,000 1,000 1,000 600 
8,000 9,000 1,040 1,040 625 
9,000 10,000 1,075 1,075 645 

10,000 15,000 1,235 1,235 740 -

I Barricades will meet the requirements of par. 0524. Distances shown in Runways, Approach Zones, Taxi
way and Operational Parking Area columns will only be used where not otherwise prohibited under the pro
visions of par. 0525 and figure 5-2. Distances less than those established by the prohibited zone in figure 5-2 
may be applied only where specific reduction in airfield and airspace clearance criteria (AFM 86-8) has been 
authorized and where a specific explosives safety deviation has been authorized (par. 0105). 

0536 Class 8 (11) Explosives Safety Dis
tance Items. Items assigned to this class are 
those CBR agents and munitions items not 
normally assembled with explosives compo
n.ents or where explosives components pre
sent little or no blast or fragment hazards. 
No safety distanc.e separations except those 
set forth in para 0522. 7, 0525 ( 1) and 
0907 (2) have been specifically established 
for this class as a whole. Where special 
safety criteria has not been provided with 
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( or for) the stocks involved and safety 
separation appears necessary because of 
agent persistency, volatility, toxici:y or 
other particular feature, requests for infor
mation should be directed to OOAMA 
(OOY), Hill AFB Utah 84401. (See AFM 
355-2.) 

0537 Class 12(T) Explosives Safety Dis
tance Items. 
Items assigned to this class are relatively 
insensitive and can normally be detonated 
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only by very strong means of initiation. 
Such items as ammonium nitrate, wet nitro
cellulose (8 to 30 percent water), DNT, and 
detonating cord (Primacord) are included 
in this class. Class 12 (T) items may be a 
fire or blast hazard depending upon expo
sure to other items that might cause initia
tion. See para 0523.3 for applicable explo
sives safety separations under conditions 
stated. 

0538 Appplication of Quantity-Distance Stand
ards Between lnterservice Support Explosives 
Facilities and/ or lnterservice Tactical Facilities. 
Safety distances given in this para may be 
applied between facilities shown regardless 
of the locaton of the boundry between the 
two service installations. Safety criteria per
taining to noise, radiation, toxicity, flight 
hazards, etc., may be greater than explosives 
safety distance criteria. In such cases the 

AFM 127-100D 

criteria of the predominant hazard should be 
used. If service echelons are not able to agree 
upon the safety distances to be provided (as 
set forth in this para) the problem will be 
forwarded thru their respective service chan
nels for resolution. Unresolved problems in
volving Air Force units will be forwarded to 
HQ USAF, Director of Aerospace Safety 
(AFIAS-G) Norton AFB, Calif 92409 for 
appropriate action with the other service 
involved or for a decision by the Armed 
Services Explosives Safety Board ( AS ESB). 

(1) Support Explosfoes Facil,£t,i,es of 
One Servfoe to Dike Fac'iliUes of Another 
Service. Support facilities in this case are 
explosives facilities or locations used to sup
port the mission of an installation. They do 
not include central explosives storage depots 
which serve many support facilities, nor do 
they include plants or manufacturing facili
ties. 

SUPPORT FACILITY SUPPORT FACILITY APPLICABLE QUANTITY- NOTES. See 
Subpara 
(4) below 

1&2 

OF ONE SERVICE TO OF ANOTHER SERVICE DISTANCE CRITERIA 

Magazine 
Magazine 
Magazine 
Operating Bldg 
Operating Bldg 
Ship & Recv Bldg 

Magazine 
Operating Bldg 
Ship & Recv Bldg. 
Operating Bldg 
Ship & Recv Bldg 
Ship & Recv Bldg 

(2) Support Facilities of One Service to 
Tactical Facilities of Another Service. Sup
port facilities are described above. Tactical 
facilities in this case are prepared locations 

FOR SEPARATION 

Intermagazine 
Inhabited Bldg 
Inhabited Bldg 
Inhabited Bldg 
Inhabited Bldg 
Inhabited Bldg 

1 & 2 
1&2 
1 & 2 
1&2 
1&2 

with an assigned "combat" mission, such as 
missile launch facilities, alert or explosives 
loaded aircraft parking areas or fixed gun 
positions. 

SUPPORT EXPLOSIVES TACTICAL FACILITIES APPLICABLE QUANTITY- NOTES. See 
FACILITY OF ONE TO OF ANOTHER SERVICE DISTANCE CRITERIA Subpara 

FOR SEPARATION (4) below SERVICE 
Magazine 
Operating Bldg 
Ship & Recv Bldg 

Tactical Fa'Cilities Inhabited Bldg 3 
Tactical Facilities Inhabited Bldg 2 & 3 
Tactical Fa:ciliti~s Inhabited Bldg 2 & 3 

(3) Tactical Facilities of One Service to 
Ta.ctical Facilities of another Service. Tacti
cal facilities are those explained above. Nor
mal magazine, intraline, inhabited building 
and other safety criteria, aplicable to the 
explosives and the situation involved, may_ be 
used provided the degree of safety afforded 

by these distances is mutually acceptable. 
Such distances are acceptable to HQ US Air 
Force unless specific objections to the addi
tional hazards imposed are expressed by the 

. major command concerned. Note 3 in subpara 
( 4) below will ,apply where appropriate. 
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(4) Note.~: 
1. Intraline safety distance tables may be usP<l 

where the operation(s) conducted in each facility 
present similar hazards or the degree of hazard of 
the explosives operation ( s) does not exceed these 
normally associated with surveillance, check-out. in
spection, minor retrofit, limited assembly and disas
sembly and packaging and shipping operations. 

2. Explosives facilities may be jointly used for 
tactical support by mutual agreement. 

3. Explosives "facilities" will be separated 
from "airfield areas" as required by para 0525. 

0539 Minuteman Separations. Normal ex
plosives safety criteria and safety distances 
(Q-D) of this manual are applicable to the 
explosives in this system, in the usu!:>l m~m
ner, except where specific instructions are 
given in thi& para. Such deviations were 
made ne~essary or possible because of facili
ties, equipment, explosives, and operational 
peculiarities of the weapon system. Distances 
shown are based upon the propellant com
position of motors through LGM-30F and a 
high explosives (Class 7) equivalency of 7400 
pounds for the assembled missile, less war
head: 

, ( 1) Missile site. Explosives safety dis
tances are measured from the center of the 
launcher: 

1. 1570 feet from schools, churehes, 
hospitals, and other such buildings of public 
assembly. 

2. 1200 feet from all inhabited build
ings. 

3. 720 feet from public highways and 
public (passenger) railways. 

(2) Aircraft loading/unloading sites for 
propellant motors in the "Shipping and Stor
age Container, Ballistic Missile" (SSCBM): 

1. 1200 feet from inhabited buildings. 
2. 1200 feet from facilities, aircraft, 

or other equipment considered essential to 
tho mission of the base. (See p::ira 0105.) 

3. 720 feet from public highways and 
public railways. 

4. Where refueling of an air,3raft 
loaded with these motors is essential, fully 
manned fire fighting truck will be on standby 
at the aircraft during the ft:eling o:reration. 

5. Site plans for the construction of 

7 September 1966 

new facilities will be prepared and processed 
in accordance with para 0802. 

6. A waiver will be required (para 
0209) if existing facilities located at reduced 
distances must be employed for loading/un
loading operations because of im:relling 
operational conditions. Major commands may 
approve waivers in the normal manner for 
justifiable reductions to no less than 800 
feet for subparagraphs 1 and 2 above and 
480 feet for 3 above. Maj or commands will, 
whe:e approval is recommended, forward 
proposed waivers for distances less than the 
foregoing minimums to HQ USAF, Director 
of Aerospace Safety ( AFIAS-G Norton 
AFB, California 92409. 

(3) Railroad loading/unloading sites 
for the roll-on/roll-off handling of propellant 
motors in the "Shipping and Storage Con
tained, Ballistic Missile" (SSCBM) being 
transported by the "piggy-back" method. 
This operation is considered a "change-of
mode-of-transportation" requiring only the 
use of good judgement in the site selection 
and proper control of operations in the local 
environment (see para 0208) to insure that 
exposures are reduced to an absolute mini
mum. The following stipulations apply: 

1. Rail site and facilities will be ade
quate for the operation and located as far 
away as possible from hazardous or popu
lated areas. 

2. Containers (SSCBM) will not be 
opened at the site. 

J. Units will be exr::editiously removed 
from the railroad cars and dispatched from 
the area or scheduled for prompt loading 
upon arrival at the site, as the case may be. 

0540 Explosives Safety Distance Criterb A?p!i
cable to Certain Recreational Facilities and 
Underground Utilities: 

0540.1 Scpccrcitions Applicable to Certain 
Recreational Facilities. The following pro
vides s1:ecific requirements for facilities 
shown and guidance for determining protec
tion required for similar facilities: 
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Facility 

Golf Clubhouses, 
Caddy Houses, Pro 
Shops. 
Golf Courses. 

Ball Fields, Tennis 
Courts and similar 
Personnel Congre
gational Points. 

Explosives Safety Distances 
For the Following Will Apply 

Inhabited Building Distance 
(Places of public assembly) 

Public Highway Distance. The 
distance will be measured to the 
nearest edge of the course. The 
edge of the course, for this pur
pose, will be the nearest edge of 
the tee, fairway, green, or line 
designated as out-of-bounds. 
Inhabited Building Distance 

0540.2 Separations Applicable to Under
ground Utilities. Permanent government-con
trolled underground utilities ( excluding 

building service lines and POL facilities) 
should be separated from the location of 
Classes 5, 6, 6(T), 7 and 8(T) explosives as 
follows: 

Quantity of Explo.~ives 
(Not Over) 

100 
200 
500 

1,000 
2,000 
5,000 

10,000 
20,000 
50,000 

100,000 
250,000 

AFM 127-100D 

Di~tance 
(Feet) 

15 
20 
30 
40 
50 
80 

100 
135 
200 
275 
400 

Utility installations ( above ground and un
der ground) which are privately owned or 

operated should be separated from explosive 
locations by inhabited building distances. In 

no case will this separation be less than 

public highway distance. 
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individual explosives items and/or weapons sys
tems where such procedures are set forth in 
pertinent technical publications. Where doubt 
exists concerning the safety or adequacy of any 
test procedure or instrumentation, advice or 
assistance should be requested from the respon
sible technical agency (prime AFLC or AFSC 
element). The following general statements are 
provided for information to assist in the deter
mination of safe testing practices when judiciously 
applied to a given situation: · 

(1) Electrical or electronics test equipment 
should normally utilize the weakest possible 
power source. Battery-powered equipment 
should be used in lieu of that with a 110 volt 
source where feasible. In any event the test 
power source should be incapable of initiating 
the explosive item being tested. Where greater 
power must be 'used ·positive safeguards will be 
provided to prevent delivery of sufficient power 
to initiate the item. While only trained personnel 
should be used, the possibility of malpractice on 
the part of operators and other personnel must be 
recognized in determining proper safeguards. 
Test equipment should be properly maintained 
and used only in the prescribed manner and for 
authorized purposes. Operator adjustments 
should be limited. 

(2) As indicated in this chapter, test equip
ment should not be placed in hazardous locations 
(atmospheres) unless absolutely necessary. WhE,m 
the test equipment or parts thereof must be 
installed or used in hazardous locations it must 
be suitable for safe operation in the particular 
environment (see paragraphs 0602, 0602.1 through 
0602.4). Special attention should be given to the . 
ventilation requirements of equipment containing 
vacuum tubes and the possibility of malfunction of 
equipment using resistors and other devices for 
limiting testing power. Unless the test equipment 
is incapable of initiating the item being tested 
under any circumstances, operational shields 
should be provided ,vhere necessary to protect 
personnel from injury. Consideratioi1 should also 
be given to the protection of the explosives item, 
test equipment and leads from electromaganetic 
(induction and raq.iation fields) and electrostatic 
energy, where the possibility of such exposures 
exist, in determining the safety of the procedure 
and personnel protection requirements. 
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0624 Procedure in Event of Electrical Storms: 
(1) Whenever an electrical storm (thunder 

storm) approaches the near vicinity of an ex
plosives area or facility, personnel should be 
evacuated (in accordance with a written plan) 
from locations containing explosives which could 
be initiated by lightning, unless an urgent 
operational mission requirement necessitates re
tention of a minimum force. An electrical storm 
may be considered 'in the "near vicinity" when 
the time between the lightning flash and thunder 
report is five seconds (or less). This will place 
the flash approximately one mile from the 
observer. However, since weather conditions of 
this_ type cannot be correctly evaluated in every 
instance by untrained personnel, it may be 
necessary to contact the Ideal weather unit for 
an evaluation or, whefe_ existing or scheduled 
operations create exceptional hazards, arrange 
for specific weather warnings to be provided. 
Responsible qualified persons should be em
powered to order evacuation when considered 
necessary (see par. 0208). The following are 
examples of locations to be considered for 
evacuation: 

1. Explosives operating buildings without 
approved lightning protection systems which 
contain explosives. 

2. All locations within intraline distance 
of facilities in 1, above. 

3. Facilities containing explosives dust or 
vapors (unless purging 01· cleaning can be em
ployed to eliminate the hazard), even though 
equipped with approved lightning protection 
systems. 

4. All locations within intraline distance 
of facilities in 3, above. 

5. Explosives locations, buildings, facil
ities, open storage sites or loading docks without 
approved lightning protection systems which 
contain explosives. 

6. Explosives laden parked vehicles and 
railroad cars standing on ungrounded tracks. 

7. All locations within magazine distance 
of facilities and carriers set forth in 5 and 6 

above. 
(2) When buildings containing explosives 

are evacuated as during periods of electrical 
storms, operations requiring constant attention 
will continue to be manned by the minimum 
number of personnel consistent with · safety 
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until such time the operation can be brought 
to a condition in which it is safe to leave 
without producing hazardous rejected com
ponents requiring rework or disposal action. 

( 3) Evacuated personnel should retire 
to approved protection shelters or empty 
earth covered magazines located at safe dis
tances from any po~sible explosion. When 
such shelters are not available, personnel 
should be withdrawn to safe places at in
habited building distances from the hazard
ous locations. 

0625 Hazards of Electromagnetic Radiation to 
Electro-Explosives Devices (EED's). Criteria set 
forth in this para and chart 6-1 should be 
observed unless a specific determination to 
the contrary has been authorized for a given 
explosives item or local situation. (See note 
2, chart 6-1.) The following actions will be 
taken, as appropriate, where such specific 
determinations have been made that differ 
from the guidance in this manual. 

(1) Where findings are applicable to a 
a given weapons system, equipment or explo
sives item regardless of local base situations: 
The appropriate weapons system or other 
technical order will be changed to include the 
criteria. The agency authorized to make the 
determination, normally SEG (SEACR), will 
notify the command and activity reponsible 
for the T.O., with information copies to all 
concerned (see note 2, chart 6-1). 

(2) Where applicable to specific local 
circumstances at a given base: Details of the 
situation and the authority and basis of the 
approved criteria will appear in appropriate 
permanent base or unit publications (see 
para 0208 and AFR 5-5), together with such 

J 

precautions as may be required. 

0625.1 Electromagnetic Radia,tion Hazards. 
Electro-Explosives devices (EED's) such as 
squibs, blasting caps, primers, dimple motors, 
etc., are susceptible to initiation by exposure 
to the radiated RF fields of communication, 
navigation, radar, etc., type transmitters, 
either ground based or airborne. The respone 
of an EED to an RF field depends on many 
factors such as-the power output ( peak or 
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average) and frequency of the transmitters, 
the antenna propagation (directional) char
acteristics and polarization, the distance be
tween the antenna and the EED's and their 
firing cireuitry, type and configuration of the 
firing circuity, radar pulse width and repeti
tion rate, radar antenna scan and rotation, 
and many others. EED characteristics are 
also very pel'tinent when considering suscep
tibility. For instance, the current rating and 
thermal time constant are factors. Other 
factors are shielded and unshielded EED's 
those that incorporate leads and those that do 
not, also the length and whether these are 
twisted, straight, or of single lead construc
tion are also very pertinent. 

0625.2 Safe Distance Criteria. The criteria 
given in chart 6-1 shoul<l be used as a guide 
in establishing safe distances between the 
EED and the transmitting antenna of all 
fixed and mobile radio and radar trans
mitters. These distances are based on a 
"worst case" situa_tion i.e., most sensitive 
EED's presently in the inventory, unshielded, 
having leads which could inadvertently be 
formed into resonant dipole or other effective 
type antennas. In the case of the directive 
type antennas, the power indicated is in 
direct line with the main beam. 

0625.3 Shorter Distance Considerations. 
Lesser distance may be observed when the 
EED's are stored and/or transported in metal 
containers with their leads twisted and the 
ends shorted. Lesser distances may ~lso be 
observed where the main beam of a directive 
antenna is tilted upward, or is located on a 
tall structure or elevation, or where the main 
beam is limited in direction and is not in 
directline with area in which the EED's will 
be handled, stored or transported, i.e., in the 
vicinity of the side or back lobes of these 
antennas. Tolerable distances can be deter
mined on the basis of field intensity measure
ments. GEEIA, or some other equally quali
fied activity, could make these measurements 
to indicate that the field intensity at these 
shorter distances is no greater than that in 
the main beam of the antenna for the dis-
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tances listed in chart 6-1. It is also· antici
pated that shorter distances may be per
mitted in those instances where special 
instructions are issued based upon data re
sulting from any specific tests which might 
be conducted for certain situations. . 

0625.4 Leadless EED's. For EED's which 
do not hav,e lead wires such as engine starter 
cartridge, ejection cartridges, 20MM shells, 
etc., a minimum distance of six feet will be 
observed to all antennas while contained in 
original shipping configurations and con
tainers. During handling and installation, 
the distance listed in chart· 6-1 should be 
observed even though leadless EED's are 
involved, since w.eapons systems wiring could 
form a resonant antenna during installation. 
It appears- that the main concern here would 
be for personnel handling these devices to 
be careful not to touch the electrical contacts 
to these devices to the metal surfaces of air
craft and missile skin and/or structure and 
to take precautions against building up and 
discharging static charges of electricity 
through the contacts of these devices. 

0625.5 Precautionary Procedures. There 
are certain precautions that personnel can 
take in the handling and installation of 
EED's which would aid in preventing inad
vertent ignition. For instance, the EED's 
should be left in their containers until per
sonnel are ready to install same. Personnel 
should be careful not to untwist leads into 
the form of a resonant dipole, or loO'p, or 
other effective type antenna. Shorting clips 
should not be removed until the EED is 
ready for immediate installation. Personnel 
should be careful not to touch the bare ends 
of the EED leads to the aircraft or missile 
structure, etc. 

0625.6 Future De1;elopments. To alleviate 
some of the restrictive distances now in 
effect and to circumvent the various periods 
of RF silence which are often imposed, tenta
tive standards have been prepared to adopt 
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less sensitive EED's in future weapon sys
tems. 

0625.7 Distance and Density Calculations. 
The following information will enable re
sponsible personnel to calculate the distance 
or maximum allowable power density, from 
any transmitting antenna. Two methods are 
presented for each. One is mathematical 
(simplified), and the other is graphical. 
These should provide relatively quick and 
easy methods for solving power density or 
maximum safe distance problems with a 
degree of accuracy sufficient for practical 
applications: 

( 1) Recommended M·inimum Safe· Dis
tances Between Tra.nsmitter Antenna and' 
EEDs: Use chart 6-1 or the formula in sub
para (2) below. An example of safe distance 
found for a given radar set from chart 6-1 
is provided for information: 

Characteristics of the Set: Frequency of 
transmitter = 1200 megahertz (MHz), or 
megacycles (me). Average power (P,) = 
1080 watts. Antenna gain = 30.5 db or 1140 
power retio gain (G,). 

Step 1. Find the point (1200 MHz) 
on the frequency scale. 

Step 2. Determine the effective radi
ated power (ERP) by P, X G,. EPR = 
1080 x 1140 = 1.23 megawatts. Find this 
point on the ERP scale (1,230,000). 

Step 3. Draw a straight line through 
the above two points to the distance scale. 
The minimum safe distance ( approx. 1300 
feet) is read where the line intersects the 
distance scale. 

(2) Minimum Safe Dista.nce Calcula
tfons: Distances from antenna to EEDs can 
be calculated with a greater degree of ac
curacy than obtained from chart 6-1 by 
using the following formula. The formula 
assumes an EED with a maximum no-fire 
current of 100 milliamperes and a bridge 
resistance of one-half ohm (because the sen
sitivity of all EED's in the AF inventory are 
not known at ·this time). P, G, is effective 
radiated power (ERP) which includes all 
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antenna parameters, including antenna 
efficiency: 

300 
D = 4-728 VP, G,· -f-

Where: D = Distance in feet 
P, = Average transmitter power in 

watts 
G, = Power gain ratio of transmitting 

antenna 

hertz) 
f = Frequency in megacycles (mega-

(3) Maximum Safe RF Power Density 
Versus Frequency: When power density 
measurements have been made at an EED 
handling and maintenance area and little is 
known of the characteristics of the EEDs, 
chart 6-2 will provide the maximum toler
able power density for that specific area and 
frequency. Frequencies and power densities 
that are not shown on chart 6-2 can be com-
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puted from the following formula, which 
assumes an EED with a maximum no-fire 
current of 100 milliamperes (realistic worst 
case), and a bridgewire resistance of one
half ohm: 

W /M2 = 4.27 X 10- 1 X f2 
Where: W/M2 = Maximum safe power den
sity in watts per square meter 

f = Frequency in megacycles or MHz 
Example: 

Given: Frequency = 1300 me 
EED characteristics = 100 
ma no-fire current. Bridge 
wire resistance of % ohm 
as assumed above. 

Therefore: 
W /M2 4.27 X 10- 1 X f2 

4.27 X 10- 1 X (1300) 2 

0.72 watts per square 
meter maximum safe 
power density. 

-
,( 

-



IA 

l 

I~ 
I 

7 September 1966 

104 -
& above 

lol 

1o2 

70 
& below 

FREQUENCY 
MHs or me 

6-17 

108 

107 

106 

105 

1o3 

10 

1 

P tot - EFFECTIVE 
RAD IA 1ED POWER 
IN WAT'lS 

AFM 127 100D 

1J. 

1o3 

10 

1 

DlSTANCE 
IN FEET 

.. 



AFM 127-100D 

Chart {j-1 

NOTES: 

1. When the transmission is a pulse or pulsed 
continuous wave (pulsed CW) type, and its pulse 
width is less than the microseconds, the average 
power of tfre transmitter should be used for P,. For 
all other transmissions, including those with pulse 
widths greater than ten microseconds, the peak 
power of the transmitter should be used for P,. 

2. The following actjon should be taken when sus
pected hazards exist and, where it is considered neces
sary (in connection with facilities siting, operational 
problems, etc.) to determi-pe the full extent of the 
specific explosives hazards involved or the absolute 
minimum safe separation dist:rnces permissible in a 
given local situation: 

a. Direct specific detailed assistance request to 
SEG (SEA CR), Wright-Patterson AFB, Ohio 45433, 
with information copies as follows: 

(1) Major and intermediate command head
quarters of the base. 

(2) Hq USAF, Directorate of Aerospace 
Safety (AFIAS-G) in all instances; (AFIAS-M) 
when missile systems are involved, Norton AFB, 
Calif 92409; and Directorate of Nuclear Safety 
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(AFINS) Kirtland AFB, NM 87117, when nuclear 
weapons are involved. 

(3) AFSC (SCSVE). 
(4) AFLC (MCM/MCO) and prime AMAs 

(OOAMA/ ASSMA) and/or GEE IA as appropriate. 

b. Above information addressees will contribute 
to the final solution, when considered necessary or 
desirable, by providing data and recommendations to 
SEG (SEA CR). Detailed assistance requests to 
SEACR will provide all information necessary to a 
complete understanding of the situation, including: 

, (1) Pulse width and PRF of each transmitter. 
(2) Average and/or peak power of each 

transmitter. 
(3) Frequency and gain of each antenna. 
( 4) Characteristics of the EEDs involved 

and/or weapons systems and explosives items in
volved. 

(5) Map of the area in question, showing 
transportation routes of EEDs and ordnance subsys
tems, maintenance, storage, assembly /disassembly 
areas, etc. 

(6) Operational aircraft involved in the area 
of concern. 

(7) Missile systems involved. 

CHART 6-2. MAXIMUM SAFE R-F POWERDENSITY VERSUS FREQUENCY (PARA 0625.7) 

FREQUENCY 
MHz ormc 

0-70 
100 (only) 

200 
400 
800 

1,200 
2,400 
5,400 

10,000 and above 

6-18 

MAXIMUM SAFE POWER 
DENSITY IN WATTS PER 

SQUARE METER 
.002 
.0043 
.017 
.068 
.272 
.615 

2.40 
12.8 
43.0 

1 

-
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CHAPTER 7 

TRANSPORTATION 

0701 General. The Interstate Commerce Com
mission (ICC) is the governing body and 
final authority controlling the movement of 
explosives and other dangerous articles by 
common carrier. ICC regulations, AFMs 
75-1, 75-2, .75-4 and United States Coast 
Guard relations will apply to Gov~rnment as 
well as commercial shipments. In addition 
to the above, each state and nearly all 
municipali~ies have laws or ordinance regu
lating the transportation of explosives and 
other dangerous articles within their j uris
diction. These will also be complied with 
WARNING--'Explosives items· will NOT be 
mailed under any circumstances. Provisions 
and penalties of the US Postal Manual per
taining to "non-mailable" matter apply to 
the US Air Force. 

0702 Selection and licensing of Operators of 
All Types of Government Vehicles and Equip
ment. Operators of vehicles and equipment 
used in transporting and handling explosives 
will be carefully selected, adequately trained 
and tested, and _ properly informed of the 
explosives hazards involved. Pertinent in
structions are contained in AFMs 32-3, 127-
100, 67-3, 77-1, 77-2, and TO 00-20A-1. 
Operators involved in the movement of ex
plosives must be fully qualified in the opera
tion of the particular type vehicle or other 
equipment being used. 

0703 loading and Storage Chart of Explosives 
and Other Dangerous Articles. Items that may 
be shipped in the same railcar or motor 
vehicle are listed in the ICC Regulations as 
published by T. C. George's Tariff No. 15 
Items that may be shipped ,in the same cargo 
type aircraft are listed in AFM 71-4. Items 

7-1 

that may be stowed together aboard ship are 
listed in Coast Guard Pamphlet No. 108. 

0704 Shipping Containers. Containers of ex
plosives offered for shipment will comply 
with ICC specification. Materials, and con"' 
struction of locally fabricated containers will 
meet the requirements of the specification 
packing and marking for the item being 
repacked. Containers will not be opened or · 
repaired in railcars, motor vehicles or air
craft, unless necessary to inflight safety or 
to safely unload a damaged container. Dam
aged or improper containers noticed in 
transit should be removed from the trans
porting vehicle at the earliest opportunity 
for repair. Items held for repair will be 
properly stored. 

0705 Shipment of Explosives Which Have Been 
Damaged or Failed to Function. When a re
quirement exists to ship "live" explosives 
items that have been damaged, subjected to 
undue or abnormal force, or which have 
failed to function (resulting from tests, mal
functions accidents, etc.), special shipping, 
packing, marking and safety instructions, as 
appropriate, should be requested from the 
cognizant AFLC (prime AMA) or AFSC 
element. It is essential that such items be 
adjudged safe for shipment (within the 
meaning of the normal ICC category for the 
material involved) when offered for move
ment by a commercial carrier or transported 
over public transportation systems by Gov
ernment conveyance. Shipments of this 
nature require special attention to packing 
and blocking to prevent movement and shock 
in transit. Items in this category containing 
very small quantities of explosives which are 
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so constructed or packaged that the force of 
the explosion or the effects of initiation will 
be self contained are exempt from the pro
vision of this paragraph. 

0706 Marking Containers. When an installa
tion ships explosives, the markings on the 
containers will correctly identify the con
tents. Markings will include the correct ICC 
shipping name (article) in addition to other 
required markings. (Also see AFM 71-4.) 

0707 Temporary Storage in Explosives Shipping 
and Receiving Buildings. Explosives may be 
mixed in temporary storage to the extent 
permitted by the Loading and Storage Chart 
of Explosives and Other Dangerous Articles 
(see par. 0703) in buildings providing ex
plosives safety distances set forth in chapter 
5 can be met. Shipments will be distributed 
as soon as practicable. The assembly of out
going shipments should be scheduled to 
reduce to a minimum the holding time in the 
shipping receiving building. Special rooms 
will be provided for the temporary storage 
of explosives awaiting shipment, and for 
their preparation for shipment. The rooms 
will be separated from each other by sub
stantial dividing walls and will be separated 
from offices and rooms in which inert opera
tions such as the preparation of stencils, 
packing, and c·rating are performed. Dividing 
walls will be so constructed that they will 
also comply with the requirements for fire 
walls. Every effort will be made to keep the 
quantity if explosives and personnel exposed 
to a minimum. Planning (such as separation 
of rail cars) and scheduling is essential to 
safety ( see paragraphs 0204 and 0208). In 
loading and unloading operations the com
bined amount of explosives in the building, 
loading platforms and transporting "vehi
cles" will be used as the "controlling quan
tity" for determining required explosives 
safety distances to other buildings and 
facilities. 

0708 Spark and Flame Arrestors. Motor .ve
hicles or equipment employing internal com
bustion engines used within the vicinity of, 
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or for transporting, explosives which are 
exposed (including explosives scrap, waste or 
items contaminated with explosives) will be 
equipped with exhaust system spark arres
tors and carburetor flame arrestors ( author
ized air cleaners). Spark arrestors will be 
inspected daily by the vehicle operator or 
other designated personnel and cleaned when
ever excessive carbon particles exist. Spark 
arrestors will meet current military specifica
tions (see AFM 32-3 and TO 36M-1-5) and 
be installed in such a manner as to prevent 
clogging from mud or other external matter 
during normal operation. 

0709 Safety Chains. Safety chains will be 
fastened between towing vehicles and trailers 
carrying explosives when lunette and pintle 
fastenings are used, unless other types of 
especially designed "breakaway control" 
safety features are used as prescribed by a 
pertinent T.O. (such as breakaway cable 
actuated emergency brakes on the trailer). 

0710 Damaged or Improper Shipment. Any 
shipment received in damaged or improper 
condition will be reported on DD Form 6 
(Report of Damaged or Improper Shipment) 
in accordance with AFR 71-4. 

0711 Materials Handling Equipment. Where 
explosives are being handled special attention 
should be given to insure that: 

( 1) All normal operations, maintenance, 
and safety rules and procedures applicable to 
the particular equipment are followed. (See 
AFMs 32-3, 67-3, and 71-4). 

(2) All handling and personnel precau
tions are followed (paragraphs 0203 and 
0204). 

(3) All equipment used to transport 
explosives (tug-trailer combinations, etc.) 
are properly placarded in the manner pre
scribed for vehicles in para 0712.4. 
0711.1 Load Protection. All' lifting devices on 
handling equipment used in explosives opera
tions will be equipped with a serviceable 
mechanism designed to prevent sudden drop
ping of the load in the event of power failure. 

-
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0711.2 Battery-Powend Equipment for 
Handling Inert Materials. Battery-powe1ed 
equipment used for handling inert materials 
within an explosive area, will have all electric 
cables mounted to prevent catching on sta
tionary objects or damage by cutting or 
abrasion and will be protected to prevent 
short circuiting as far as is practkable. Bat
teries will be securely fastened in place. 
Battery boxes will provide ample ventilation 
and the ventilation openings will be guarded 
to prevent access to the cell terminals from 
the outside. All equipment will be provided 
with either a 1-quart vaporizing liquid, a 4-
pound carbon dioxide or an equivalent ap
proved dry powder ( chemical) fire extin
guisher. 
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0711.3 Gasoline-Powered Equipment for 
Tiandling Inert Mciterfols: 

(1) Gasoline-powered equipment for 
handling inert materials within an explosives 
area will be equipped with back-fire deflectors 
securely attached on the throat of the car
buretor and will be of the oil bath screen 
type. A tight fitting cap, properly vented, 
will be in place on the gasoline fill pipe at all 
times except during refueling. A flame ar
restor should be installed in the fill pipe. If 
necessary, a deflector plate will be installed 
to prevent any overflow from the gasoline 
tank from reaching the motor or the exhaust 
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