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AIR FORCE MANUAL 
NO. '127-l00C 

AFM 127--lOOC 

DEPARTMENT OF THE AIR FORCE 
Washington, 27 May 1965 

Ground Safety 

EXPLOSIVES SAFETY MANUAL 

AFM 127-100, 20 April 1964, is changed as follows: 

1. Make the following changes in pen and ink. 

Page 
3-2 
4-3 
4-4 
5-9 

5-26.4 
6-4 

7-7 

10-5 

10-5 

Paragraph Line 
0302.6(1) 5 
0411 2 
0414(1)1 5 
Note 1 to Table: 1 
"Class 4, 4(T), 
5 and 6" 
0539(2)4 3 
0613.3 6 

0712.7(6) 

Table 10-2 
Inhabited Bldg 
Distance Column 
1005.3(2) 1 

41 
14 

3 

2 

Action To Be Taken 
Change "to the extending" to "to and extending." 
Change "incidents" to "incident." 
Change "50 pounds" to "100 pounds." 
Add "Distance may be reduced up to 50% for bar

ricades." 

· Change "apparatus" to "truck." 
Add after "exposed" (see para 0210.22.1)." 
Change "See par 0803" to "see para 0804." 
Change "for the item." to "for the item, pallet or 

cargo load." 
Change "105" to "150." 

Change "Class 9" to "Class 7." 

2. Insert the attached revised pages and remove corresponding pages. Also insert the attached 
new pages. 

DISTRIBUTION: S (As AFRs 127) 
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1-1, 1-2 20 Apr 64 1-1, 1-2 
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3-3 thru 3-8.1 9 Nov64 3-3 thru 3-8.2 
4-1,4-2 20Apr 64 4-1,4-2 
4-5,4-6 9 Nov64 4-5 thru 4-6.1 
4-9,4-10 9 Nov64 4-9,4-10 
5-5 thru 5-8 9 Nov64 5-5 thru 5-8.1 
5-13,5-14 9 Nov64 5-13,5-14 
5-17,5-18 9 Nov64 5-17 thru 5-18.1 
5-23,5-24 9 Nov 64 5-23,5-24 
5-31 thru 5-34 24 Jul 64 5-31 thru 5-34.2 

5-39 
6-1,6-2 20 Apr 64 6-1 thru 6-2.1 
6-15,6-16 9 Nov64 6-15,6-16 
7-11,7-12 9 Nov64 7-11,7-12 
8-1 thru 8-6 20Apr 64 8-1 thru 8-6.2 
9-5,9-6 20 Apr 64 9-5 thru 9-6.1 
10-19,10-20 20 Apr 64 10-19 thru 10-20.1 

-
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Chapter 1 

l,NTRODUCTION 

0101 General. This manual provides safety 
standards for operations involving explosives. 
Proper safety instructions, adequate train
ing, and careful supervision of personnel are 

. essential to accident-free operations. 

0102 Operating Guida,nce. Personnel will use 
this manual as the primary source of infor
mation on all matters ~ertaining to explosives 
safety. The objective is to reduce and 
eliminate accidents that 'result in injury, loss 
of life, or destruction of property. Most ac
cidents can be prevented when effective and 
aggressive safety programs are carried out 
and receive enthusiastic Command interest. 

0103 Minimum Requi_rements. The safety cri
teria in this manual are minimum require
ments, designed to cover average conditions 
at most Air Forces bases. It is impractical 
to try to cover all situations that may arise. 
Therefore, the cooperation and resourceful
ness of all personnel are needed to cope with 
hazardous conditions and acts which may not 
be covered by provisions herein. The absence 
of a safety requirement in this manual does 
not necessarily indicate that no safeguard is 
needed. Reference para 0105. 

0104 Exceptions. This manual applies to all 
Air Force installations except in such cases 
where by specific arrangements, the criteria 
of a foreign government must be complied 
with. When the explosives safety standards 
of foreign governments do not provide the 
degree of protection afforded by the criteria 
herein, the provisions of this manual will be 
followed in connection with all planning and 
operations involving exposures of U.S. per
sonnel and property (equipment, buildings, 
etc.) to explosives hazards. 

0105 Responsibility of Commanders. A Com
mander of an Air Force establishment is 
solely responsible for the safety of his estab
lishment. It is important that he assume the 
same active, aggressive leadership 'in safety 
practices that he assumes in other phases of 
command responsibility. The Commander 
will enforce the mandatory requirements of 
this manual and will be guided by the rec
ommanded provisions. He will institute in
spections necessary to ensure that all opera
tions involving explosives are conducted in 
accordance with prescribed safety precau
tions and requirements. In addition, he will 
take action to correct deficiencies reported 
as a result of surveys or inspections, activ
ities in accordance with established Air Force 
safety policies and standards. The <::om
mander cannot delegate the responsibility 
for the safety of personnel and property 
under his jurisdiction, but he may delegate 
his authority to subordinates to ensure that 
all prescribed safety requirements are up.der
stood and strictly enforced. Where safety 
precautions or requirements appear to be 
needed but have not been provided, or where 
existing provisions are inadequate, the Com
mander will issue supplementary instructions 
as necessary. Where it is impossible to com
ply with a mandatory explosives safety dis
tance (quantity-distance) requirement in 
this manual, the Commander will, if opera
tions are to continue, request a waiver (para 

· 0209). However, in the interim, he will take 
necessary action to control the hazard. He 
will transmit any other proposed deviation 
from mandatory provisions or report any 
known omissions or inadequacies, through 
command channels, to HQ USAF, Director 
of Aerospace Safety (AFIAS-G) Norton 
AFB, Calif. 92409, except for ANG. Such 
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devfutions proposed by ANG units will flow 
to HQ USAF (above address) through the 
same channels prescribed for ANG waivers 
in para 0209. All Air Force Plant Repre
sentatives and Air Force officers in charge at 
government-owned, contract-operated in
dustrial facilities which manufacture, process 
or handle explosives are responsible for en
forcing the safety regulations in this manual. 
This is not to be construed as relieving the 
contractor of responsibilities of operating 
under a "safety clause" contract. 

0106 Responsibility of Key Personnel. If an 
explosives safety program is to operate ef
fectively, the cooperation and support of staff 
officers are essential. When active interest is 
shown by key personnel, increased acceptance 
is shown by all supervisors, who by virtue 
of their number and position, can best 
achieve significant results in the reduction 
of costly personnel accidents and property 
damage. 

0107 Responsibility of Supervisors. Super
visors are responsible for thoroughly in
structing operating personnel in the safety 
practices applicable to the operations that 
they are performing, and enforcing the ob
servance of all safety requirements govern
ing the activity. Because he is in a position 
to observe unsafe acts and conditions, the 
supervisor will act positively to eliminate any 
potential accident hazards existing in opera
tions under his jurisdiction. 

0108 Responsibility of Operating Personnel. 
Operating personnel are responsible for un-
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derstanding and strictly observing all safety 
standards, requirements, and precautions ap
plicable to their work or duty. In addition 
each individual will: 

0108.1 Report to his supervisor any unsafe 
condition or any equipment or material that 
he considers unsafe. 

0108.2 Warn others whom he believes to 
be endangered by known hazards or by 
failure to observe safety precautions. 

0108.3 Wear or use approved protective 
clothing or equipmerit when required. 

0108.4 Report to his supervisors any in
jury or evidence of impaired health occur
ring in the course of work or duty. 

0108.5 Be prepared in the event of an un
foreseen hazardous occurrence to exercise 
such reasonable caution as is appropriate to 
the situation. 

0109 Conflicting Directives. If the provisions 
of this manual are found to be in conflict 
with other Air Force directives, immediate 
notification of variance will be forwarded 
through channels to the address shown in 
para 0110 below. 

0110 Recommendations for Improvement. All 
recommendations for change and corrections, 
as well as general correspondence relating to 
the contents of this manual should be sub
mitted through channels to HQ USAF, Di
rector of Aerospace Safety (AFIAS-G), 
Norton AFB, Calif. 92409. 
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Chapter 2 

GENERAL SAFETY PRECAUTIONS AND EXPLANATION OF TERMS 

0201 General. This chapter provides general 
safety precautions to help all levels of man
agement in eff e~ting safe operations where 
explosives are involved. Definitions are also 
provided for standardization. 

0202 Testing, Disassembly and Modification of 
Explosives Items: 

0202.1 Technical Personnel and Guidance. 
All testing, disassembly and modification op
erations must be conducted by technically
qualified personnel · in accordance .with ap
proved and detailed procedures. Drawings, 
sketches and instructions (SOPs), as neces
sary to properly and safely perform the task, 
will be available and must be followed. 

0202.2 Authorized and Unauthorized Ope
rations. The modification, testing or disas
sembly of explosives items will nqt be per
mitted under a:riy circumstances except the 
following: 

( 1) When and as specifically authorized 
by applicable Technical Orders. 

(2) When prior approval has been 
granted by the appropriate AMA or cogni
zant agency of AFSC. · 

(3) When disassembly is required in 
the course of emergency Explosives Ord
nance Disposal (EOD) Operations. 

0?03 Handling and Personnel Precautions. Ex
plosives will be handled under the direct 
supervision of a competent person who un
derstands thoroughly the hazards and risks 
involved. Pers.ons handling explosives should 
be impressed with the fact that their own 
safety, as well as the safety of others, depends 
upon the intelligence and care exercised by 
themselves and their fellow workers. Op-
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erations will always be based upon minimum 
possible exposures consistent with efficient 
operations (,see para. 0204). 

0203.1 Movement. Explosives will be han
dled carefully. Bale hooks will not be used 
for the handling of explosives. Nails will not 
be drh:en through protective covering ( can
vas), dunnage, etc., into explosives packing 
containers. Containers will not be tumbled, 
dragged, thrown, rolled or "walked" on the 
floor or dropped. However, massive ex
plosives packaged in approved containers 
designed to permit dragging or towing may 
be so moved. Unfuzed bombs equipped with 
shipping bands are also an exception and 
may be rolled if care is exercised. Conveyors, 
chutes,· and forklifts may be used except in 
atmospheres or locations where such use 
could cause initiation or create hazards. Ex
posed explosives susceptible to initiation by 
spark (as determined by tests if necessary), 
or suspected of such susceptibility, will be 
adequately protected during movement and 
handling. Such explosives should be handled 
by hand or moved on devices of a non-spark
ing nature. However, where necessary, 
forlifts meeting the requirements of para. 
0711.4 may be ·used for handling partially
loaded or otherwise protected explosives. 
Sectionalized roller conveyors used to move 
explosives will be substantially supported 
and the section interlocked or secured. Boxes 
of explosives will not be used to support con
veyors. 

0203.2 Non-Sparking Tools. Nonferrous 
metals used in so-called "non-sparking" tools 
will actually produce spark under certain 
conditions. The remaining non-metallic items 
(rubber, wood, special plastic, etc.) are, of 
course, of limited value; Therefore, every 
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effort will be made to eliminate the hazardous 
conditions in work areas as the primary 
safety precaution against producing sparks 
in the proximity of: Exposed explosives sus
ceptible to initiation by mechanical spark; 
explosives dust; explosive concentration of 
vapors, fumes or gases from explosives, or 
where these conditions may occur (see para. 
0210.28). When work (not otherwise pro
hibited) is essential in areas where it is im
possible to eliminate the hazardous conditions 
set forth above, it will be necessary to de
velop or employ such precautions, procedures, 
tools, machinery, and devices as required to 
insure a -safe operation under existing condi
tions (see para 0208). 

0203.3 Handling Explosives Items and 
Components. Detonators, initiators, squibs, 
electrically actuated devices, and other such 
items, will not be carried about in clothing 
pockets, tool kits, etc. Suitable containers 
will be used. 

0204 Personnel and Explosives Limits. All op
erations involving explosives will be scruti
nized to devise methods for reducing the 
number of people and the quantity of ex
plosives that could be subjected to an in
cident. 

0204.1 Personnel Limits. The cardinal 
principle to be observed in planning and con
ducting any operation involving explosives 
is to limit the exposure to a minimum num
ber of personnel, for a minimum time, to 
the smallest quantity of explosives consistent 
with an efficient safe operation. However, at 
least one additional person should be present, 
outside the possible hazard area, or other
wise protected, during explosives disposal or 
similar situations ~here the operation is 
such that special consideration is given to 
the possibility of fire warning (see para. 
0304) or rescue activities. The following 
will apply in the establishment of personnel 
limits: 

(1) Tasks not necessary to the explosives 
operation will be prohibited within the im
mediate vicinity of the hazard. 

(2) Unnecessary personnel will be pro
hibited from visiting the operation. 
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· (3) Where it is essential to perform con
current operations in a single building, the 
layout of operations will be planned to seg
ment the primary hazard as much as possible 
and separate the lesser operational hazards. 
Such operational divisions should be pro
tected by substantial dividing walls, barri
cades or other means to insure minimum per
sonnel exposure. 

( 4) Specific maximum number of op
erators, supervisors and necessary visitors 
("casuals") permitted at any one time in the 
immediate working area, room/cubicle, or 
building where explosives are present will 
be effectively announced through the use of 
suitable posters or other pertinent media. 

0204.2 Explosives Limits. Determination 
of an explosives limit requires a careful 
analysis of all facts including operation tim
ing, transportation methods, size of the item, 
and the chemical and physical characteristics 
of the materials. More strict limits are re
quired for the more sensitive or hazardous 
materials. Limits should be established for 
each operation rather than on an over-all 
basis so that each worker may be charged 
with the responsibility of not exceeding the 
established limit. Limits may be expressed 
in units of weight, trays, boxes, pallets or 
other units which may be more easily ob
served and controlled. Except for storage 
buildings, explosives limits will not be estab
lished on the basis of the maximum quantity 
of explosives permitted by explosives safety 
(quantity-distance) separation when smaller 
quantities will suffice for the operation. The 
maximum amount of explosives permitted in 
each room, cubicle or building containing ex
plosives will be conspicuously posted in each 
such space. 

0205 Hunting. Written permits may be issued 
by the commander authorizing hunting with
in an explosives area under carefully con
trolled condttions that will not endanger life 
and property. Hunting will not be permitted 
within 1200 feet of locations containing ex
plosives. Cartridges having a muzzle velocity 
greater than 2,300 feet per second will not be 

,.._ 
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used. Where hunting is permitted, a map 
will be prepared clearly defining the hunt
ing and no hunting areas. Prior to issuance 
of a written permit, each hunter will become 
thoroughly familiar with the respective areas 
and local arrangements made to insure that 
hunting on other than the permitted areas 
will not prevail. All hunting will conform 
to applicable State and Federal regulations. 

0206 Fencing and Placarding. An explosives 
area will be placarded at each entrance. The 
placard will require personnel to present the 
_proper credentials and turn over all pro
hibited articles to the guard on duty, or to 
place them in containers provided for that 
purpose, before entering the area. An ex
plosives area will be separated from admin
istration, residential and entirely unrelated 
inert, arid warehouse areas by fences and un
authorized persons wiU be prohibited from 
entering this area. Fences should not be 
placed closer · than magazin_e distance from 
a barricaded or unbarricaded magazine nor 
closer than intraline distance from barri
caded or unbarricaded ·explosives operating 
buiidings. · ( Also see AFM 207-1.) Reserva
tion boundaries should be fenced. In certain 
cases topography and/or other physical con
siderations may make fencing impossible or 
im,practicable. Security measures then, will 
be at the ,discretion of the Commander. The 
boundary of each explosives area will be 
'posted at 500 foot intervals to warn. against 
trespassing. 

0207 Housekeeping Within An Explosives Area. 
Buildings and magazines within an ex
pl~ives area will be kept clean and orderly 
at all ti:tnes. . . 

- ., 

0207.1 Waste Materials. Waste materials 
such as oily rags, combustible and explosives 
scrap, and paper will be kept separate from 
each other. El:),ch type of waste should be 
placed in approved containers properly 
_marked and preferably located outside the 
buildings. Containers for scrap powder, 
.scrap initiating explosives, scrap explosives 
of similar sensitivity and rags contaminated 
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with these explosives will be provided with 
covers, preferably self-closing. These re
ceptacles should contain enough liquid to 
cover the scraps or rags when a worthwhile 
degree of ignition suppression can be ob
tained without introducing additional haz
ards. Nr 10 Mineral Oil has been found use
ful for covering certain pyrotechnic, tracer, 
flare and similar mixtures. When water is 
used in containers for scrap pyn9technic, 
tracer, flare and similar mixtures, the pos
sibility that dangerous gases may be in~ 
volved must be recognized. In order to· mini
mize the hazards from such gases, scrap 
should be introduced in a manner to provide 
for immediate immersion. Waste material 
will be removed from operating buildings to 
the disposal area or an isolated temporary 
collection point at regular and very frequent 
intervals. When isolated collection points 
are used, time and quantity limits will be 
established to insure regular and frequent 
movement of the hazardous material to the 
disposal area. Further, hazardous material 
should not be "stored" in the dispos·al area 
but should be disposed of as soon as possible 
after arrival. All aspects of problems con
cerning the disposal of hazardous waste or 
scrap will be covered by appropriate SOPs 
(para. 0208). 

0207.2 Cleaning. A .regular cleaning pro
gram will be carried on as frequently as local 
conditions require for maintaining safe con
ditions. General cleaning should not be con
ducted while an explosives operation is being 
performed.· Explosives should be removed 
from the buildings prior to general clean
ings. Structural members, radiators, heat
ing coils, steam, gas, air, or ,water pipes, or 
electrical fixtures in buildings will be cleaned 
frequently when there is the probability of 
accumulated explosives. 

0207.3 Sweeping Compounds. Hot water 
or steam should be used wherever practicable 
for cleaning floors in buildings containing 
explosives. Sweeping compounds which are 
nonabrasive and compatible with the ex
plosives inv9lved may be used ~here the 
use of steam or hot water is not practicable. 
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Such compounds may be combustible but will 
not be volatile ( closed cup flash point will 
not be less than 230°F). Sweeping com
pounds containing wax will not be used on 
conductive flooring. Where nitrated organic 
explosives are involved, which may form 
sensitive explosive compounds with caustic 
alkalies, the use of cleaning agents contain
ing caustic alkalies is prohibited. 

0207.4 Explosives Recovery and Reuse. All 
loose explosives recovered as sweepings from 
floors of operating buildin~s will be de
stroyed. Explosives which are recovered 
from other than explosives breakdown opera
tions or from operation equipment will be 
thoroughly inspected by operating super
vision and reused, screened, reprocessed or 
destroyed as warranted. Explosives which 
are contaminated with foreign material will 
be reprocessed to remove all such material 
before reuse. Melt loaded explosives known 
to be contaminated will not be reused and 
unless it is practicable to remelt and draw 
off clean material. Explosives generated 
from loaded items should be segregated in 
buildings by themselves. 

0208 Technical Publications and Standing Oper• 
ating Procedures (SOP). The basic requirement, 
in the interes.t of safety, is to insure that all 
operations involving explosives are ade
quately developed in· advance, by qualified 
personnel, and expressed in such a way as 
to insure sufficient control at all times. Ex
plosives items will be assembled, disassem
bled, maintained, renovated, loaded on air
craft, destroyed, etc., only as prescribed in 
appropri~te technical instructions (AFR 
66-7) and established control procedures, as 
explained below: 

( 1) The importance of placing the 
proper technical publications and detailed 
guidance in the hands of the "user" at the 
lowest level cannot be overemphasized from 
the safety viewpoint. Commands responsible 
for providing technical guidance eoncerning 
or involving explosives will insure that pub
lications are developed in a timely manner 
and that all details are adequately covered. 
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AF-wide standardized procedures are pre
f erred and required to the extent possible. 
However, in many cases procedures stand
ardized on a broad base will not cover the 
many variations in local •circumstances or 
operating conditions. In such instances · 
SOP's (published as local '"Operating In
structions," major or intermediate command 
manuals, etc., under AFR 5-5), placed in 
the hands of the user, will be the best in
strument available for insuring the required 
control throughout all phases of an overall 
operation in a local environment. 

(2) SOPs not only enhance safety but 
provide the Commander with a management 
tool for attaining maximum manpower and 
equipment economy. Adequate SOPs will be 
developed for all operations involving ex
plosives and approved by the Commander 
(plant manager in industry) and forwarded, 
if required, for final review and approval at 
the level of command (including industrial) 
designated by the appropriate major air com
_mand. Consideration should be ·given to 
establishing the authority for final · approval 
of the routine less hazardous operations at 
the lower echelons. No temporary deviation 
from the established SOP will be permitted 
without the specific approval of the Com
mander (plant manager) or his designated 
respresentative. SOPs will be maintained in 
a current status at all times. Permanent 
amendments will be processed · in the ·same 
manner as the original SOP. Controlled 
trials, employing a pilot SOP, may be neces
sary to determine the proper procedure in 
certain operations. SOPs will •cover all 
physical phases of the receipt, storage, main
tenance/renovation, movement (including 
safe routes) loading/unloading, temporary 
holding, removal, reactions in unusual or 
emergency situations, rlisposition, destruc
tion, etc., that are not specifically covered ( or 
inadequately covered to meet the local situa
tion) in detailed standardized Air Force pro
cedures contained in approved checklists or 
similar specific and detailed T.O.s govern
ing loading operations, assembly and mainte
nance procedures, Explosives Ordnance Dis-
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posal emergency procedures, etc. Each SOP 
will include detailed procedures exactly pre
scribing all safety requirements, individual 
tasks, personnel involved in each task, per
sonnel and explosives limits for each opera
tion, equipment to be used, sequence of 
operations, and how, when and where each 
task will be performed. 

( 3) The two management tools rep re:. 
sented by S.OPs and standardized Air Force 
"checklists" complement and do not duplicate 
each other. Where an over-all operation is 
to be covered by a single SOP encompassing 
several detailed series of · steps set forth in 
standard Air Force publications, such T.O.s, 
approved checklists, etc., would normally be 
referenced rather than duplicated. However, 
where considered vital to safety under pre
vailing conditions, pertinent excerpts or 
copies of such publications may be attached. 
Further, in this connection adequate control 
can also be said to exist when an over-all op
eration involving explosives is governed 
throughout all phases by several independent · 
SOPs and standardized T.O. procedur~s 
(checklists) being conducted in logical se
quence. 

0208. r Dissemination. All personnel in an 
operation involving explosives will be 
thoroughly indoctrinated regarding their 
duties. Supervisors are responsible for this 
indoctrination. 

0208.2 Posting. Wherever display is f easi
ble (in buildings, work bays, etc.,) applicable 
portions of the approved SOP should be con
spicuously posted at all station involved in 
the operation for the guidance of all person-

' nel. In any event, supervisory personnel will 
, maintain copies of the complete SOP and in
f sure strict enforcement. 

0208.3 Language. When indigenous per
sonnel are employed in operations involving 
explosives, the SOP will be in English and a 
language the employee understands. 

0209 Waivers: 

(1) If, after a complete analysis of mis
sion and explosives requirements and avail-
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able facilities, it is found impossible to com
ply with mandatory explosives safety dis
tance (quantity-distance) criteria a wavier 
request will be submitted. See para 0105 con
cerning proposed deviations from other 
criteria. The waiver request will be signed 
by the responsible commander (par. 0105) -
(plant manager of contractor's facilities 
where appropriate) ,and forwarded through 
channels to the major air command exercis
ing jurisdiction over the in~tallation (or in
dustrial contract) where tenancy is not in
volved. The following applies where tenants 
or ANG units are involved: 

1. Host base commanders are re
sponsible for the submission of waivers 
where tenant organizations or facilities are 
involved (except for ANG units in subpara 
2 and 3 below). Tenants should apply im
mediately to the host base commander for 
waivers made necessary by their operations, 
Information copies of such applications will 
be forwarded through channels to the major 
command of the tenant. 

2. Waiver requests from ANG. units 
located on ANG bases or on (or directly 
adjacent to) non-Air Force bases will flow as 

, follows: From the ANG unit to the'state Ad
j},ltant General; National Guard Bureau, and 
the "gaining major air command" (AFR 45-
6), in turn, for approval. Para 0209.2 applies 
to the gaining major· command in this in
stance. Para 0209.3 will be followed if an 
agreement cannot be reached between the 
National Guard Bureau and the ,gaining 
command. 

8. ANG units located on (or directly 
adjacent to) Air Force bases will collaborate 
with the Air Force base in preparing 
waivers, made necessary by their operations, 
as required to insure proper consideration of 
all aspects of the problem and possible effects 
upon the Air Force base. The completed 
waiver request will flow from the ANG unit 
to the State Adjutant General; National 
Guard Bureau, and the parent major air com
mand of the Air Force base ("host") con
cerned, in turn. The ANG unit will provide 
an information copy of the waiver request to 

2-5 



AFM 127-l00C 

the Air Force base ("host") commander con
cerned. The major air command of the 
Air Force ("host") base concerned will co
ordinate with the "gaining major air com
mand" (AFR 45-6) before granting ap
proval. Paras 0209.2 and 0209.3 are appli
cable in this connection. 

'(2) Every effort will be made by all 
concerned in every echelon to insure that 

· proposed waivers are absolutely necessary 
and are based upon operational requirements 
(convenience of operation must not be the 
basic reason for requesting a waiver). 

(3) For the purpose of uniformity, ef
ficient management and ease in preparing 
and handling subsequent amendments, ex
tensions, and cancellations, the following 
"ground rules" are established concerning 
waivers (processed after receipt of this 
manual): 

1. Each explosives "source" (stack, 
magazine, location, explosives loaded air
craft, etc.) being used as the basis for calcu
lating explosives safety distance require
ments must meet such requirements or be 
waived pending corrective action. Each such 
"source" failing to meet criteria will be con
sidered as "one waiver" (regardless of the 
number of explosives safety distance viola
tions caused by that source) and will be 
identified in all correspondence and on all 
associated drawings or maps by an assigned 
base "waiver" number. See subparagraph 3 
below. 

2. Each explosives safety violation 
caused by each "waiver" (source) will be 
identified by a subnumber of the waiver. See 
subparagraph 3, below. 

3. Explanation of the identification 
numbering required by subparagraphs 1 and 
2 above: The first "source" requiring a 
waiver by a base in a given year would be 
assigned the number Wl. Assume this con
cerns a magazine and that this magazine is 
found to violate explosives safety distances 
to an inhabited building and to a runway. 
Subnumbers 1 and 2, respectively, would 
be assigned to these violations. The text of 
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the request letter and attached drawings or 
maps would then show (identify) these spe
cific positions as Wl for the magazine, Wl-1 
for the inhabited building and Wl-2 for the 
runway point in violation. The next waiver 
(source) in that year would become W2, etc. 
The cancellation of previously identified 
waivers (sources) and/or violations will have 
no affect upon other assigned identification 
numbers where such waivers or violations 
continue to exist. (If waiver W2 had 4 viola
tions numbered 1 through 4 and violations 1 
through 3 were cancelled, waiver W2 would 
then have only one violation identified by its 
original number 4). 

(4) Waivers and all subsequent amend
ments, cancellations, or extensions thereto 
will cite: 

1. The approving major air com
mand · designation, followed by the tenant 
major air command designation where neces
sary to indicate the waiver cause is a tenant 
source (host-tenant, such as: SAC-ADC). 

2. Base name. 
3. Calendar year designation, based 

upon the date the original waiver request 
is (or was) forwarded by the base (64, 65, 
etc.). 

4. Waiver (source) number and viola
tion subnumber where necessary (Wl-1, Wl-
2, W2-2, W2-3, etc.), following the system 
explained in subpara 3 above. 

0209.1 Preparation of waivers. It is not 
necessary to submit separate requests for 
each required waiver. When .several waiver 
requests are ready for forwarding at the 
same time, such waivers may be submitted 
by the base in one correspondence package 
and may be plotted on a single drawing, as 
considered necessary or desirable. Requests 
for one or more waivers will be forwarded 
in. six copies. Each copy will include draw
ings (lay-out maps or site plans) in 1-inch
equals-400 ft scale ( or equal), adequately 
portraying the waiver "source" and all 
violations and other facilities and operations 
to be considered. The request will include, 
together with any other pertinent informa-
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tion, all portions of the following that will 
contribute in any way to a complete under
standing of the problem: 

(1) Complete detailed justification of 
the requirement for the waiver. 

(2) Specific safety standard(s) for 
which waiver is required. 

(3) Quantity, type and class of explosive 
located at each explosives area (location) and 
at each missile launch pad or aircraft park
ing site within designated explosives park
ing areas. 

(4) Length of time (not to exceed one 
year) for which waiver is required. 

(5) Drawings will show runways, taxi
ways, aircraft parking ramp, inhabited build
ings (within the vicinity of explosives), and, 
if aircraft are involved, the- location of 
above-ground and underground fuel storage 
tanks: 

(6) Drawings will be annotated to in
dicate the following: 

1. Launch pad or complex plan. 
2. Complete parking plan (by type 

of aircraft) of all aircraft assigned to the 
base. 

3. Distance between launch pads or 
missiles in launch configuration. 

4. Distance between parked explo
sives-loaded aircraft or parking sites for 
such aircraft, within each explosives park
ing area. 

5. Distance from explosive-loaded 
aircraft and/or explosives sites (buildings, 
igloos, etc.), to the nearest: 

Other aircraft. 
On and off-base "inhabited bu1ld

ings," Give type (school, hospital, baseball 
diamond, aircraft maintenance shelter, etc.) 
and number of personnel involved. 

Reservation boundary line or re-
strictive easement line (see par. 0502). 

Public railways. 
Public highways. 
Runways. 
Taxiways. 
Above-ground and under"'ground 

fuel storage areas. (Indicate maximum 
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quantity and types of fuel that may be stored 
within this area). 

Gas, electric and water utilities 
( main source of supply). . 

Overhead communications and elec
tric power transmission lines. 

Other on-base and off-base facility 
(not shown above) presenting an unfavor
able exposure. 

(7) When explosives safety distance 
criteria cannot be maintained between an 
explosives facility and inhabited buildings, 
the waiver request will fully identify and de
scribe the building (building number, de
finitive drawing number, type of construc
tion, etc.) and explain the explosives func
tions being performed or planned. 

(8) Impact upon the mission if an ex-
plosion occurs. ' 

(9) Dollar value of materials and facil
ities exposed. 

(10) Unusual precautions that will be 
taken and control procedures that will be 
instituted to achieve maximum possible 
safety in operations during period of waiver. 

(11) Statement that compliance with ex
plosives safety distance criteria can or can
not be accomplished locally. 

( 12) Monetary cost to correct violations. 
( 13) Programmed action to correct viola

tion or recommended action to be taken by 
higher headquarters in providing changes or 
facilities to correct violations. 

0209.2 Approval Authority. This para
graph is not applicable to criteria contained 
in sections 2 and 3 of T.O. llN-20-12 nor is 
authority granted herein extended to permit 
approval of explosives safety distance 
waivers that would result in violation of 
aforementioned T.O. llN-20-12 criteria. 

(1) Each major air command will ex
ercise approval authority for requests to 
waive explosives safety distance (quantity
distance) requirements received from instal
lations and bases of their command (0209.4). 
The major air command receiving a request 
for waiver involving a tenant unit, prior to 
approval, will coordinate the request with 
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the major air command of the tenant or
ganization. 

(2) Major air commands deploying 
units to FAA, ANG and civilian controlled 
airfields and airports will exercise approval 
authority for these units. Where units of 
more than one major command are sched
uled to use the same deployment base, co
ordinated planning is required ("host
tenant" procedures will be followed when 
such relationships have been established). 
Conditions waived or proposed to be waived 
should be discussed with commanders of 
ANG, managers of FAA, and civilian air
fields or airports. Adequate precautions 
should be taken to assure classified informa
tion is not revealed in these discussions. Man
agers and commanders should be aware of 
the inherent hazards involved in the event 
of an accidental explosion or inadvertent 
launch of a rocket or missile. Deviations 
from explosives safety distance criteria 
should be fully explained to assist these offi
cials in taking such remedial actions as con
sidered appropriate and feasible. 

(3) A register of all approved waivers 
s~owing the complete waiver number, expira~ 
t1on date, synopsis of the violations and pro-
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grammed corrective action, should be main
tained by the major air command. Two copies 
of all approved waivers, together with maps 
(or plans) will be forwarded by the approv
ing major air command to HQ USAF, Direc
tor of Aerospace Safety (AFIAS-G) Norton 
AFB, Calif 92409. 

0209.3 Disapproval. Every effort will be 
made by the major commands concerned to 
resolve or reach agreement concerning 
waivers involving tenant units. However, in 
the event the major command of the tenant 
unit recommends approval and the major 
command of the host base recommends dis
approval, after full consideration as men
tioned above, the major command of the 
host base will refer the matter to HQ USAF 
(AFIAS-G), Norton AFB, Calif 92409, for 
resolution. Such correspondence will be in 
triplicate, complete with maps ( or plans), 
and will include copies of all letters ex
changed between major commands in the 
effort to reach agreement. 

0209.4 Time Limit. Waivers, when granted, 
will be for the minimum time necessary to 
correct the explosives safety-distance viola~ 
tion and in 
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0210.22 Explosives Safety Distance (Quan
tity-Distance). The prescribed minimum 
distance between various classes and quan
tities (net weight) of explosives and between 
such explosives and specified exposures (in
habited buildings, public highways, public 
railways, petroleum, aircraft, etc.) afford
ing 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, diassembled or 
open components, etc.) and that aZso 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 resistive ratings in terms of hours. 
See attachment 3, AFM 88-15 for detaHs. 

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 
charactertistics. 

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 flam
mable gasses or vapors are or may be present 
in the air in explosive or ignitible mixtures 
or where combustible dust or easily ignitible 
particles or fibers may be present (see para 
0602.4). 

0210.29 Holding Yard. 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 pyrotechnics 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 lo
cations for which lesser distances are per
mitted by other provisions of this man~al 
(such as in paras 0514 and 0519). 

0210.32 Intraline Operations. Tho~e op
erations accomplished with_in one operating 
line. 

- 0210.33 IntrJline Separations; The dis
tance to be maintained between any two op
erating buildings and/or sites within an op
erating line, at least one of which contains 
or is designed to contain explosives. 

0210.34 ·Loading 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. 
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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 aceeptable 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 fo 
the effect of a eonsiderable 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 surf aee 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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lants, 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 manufaeture of explosives; 
the assembly, disassembly, modification, re
conditioning, renovation, maintenance, in
spection, surveillance, testing or demilitariza
tion of explosives. 

0210.41 Operating 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, surveillanee, 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 Photoftash 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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0210.46 Public Highway. Any public 
street, public alley, public road, or navigable 
stream. "Navigable streams" are only those 
part of streams susceptible to use, in their 
ordinary condition, as highways of com
merce over which trade and travel are ( or 
may be) conducted in the customary modes. 
Streams which are not capable of extensive 
navigation by barges, tug-boats, and other 
large vessels are excluded. 

0210.47 Public Railway. Any railroad 
which carries passengers for hire. 

0210.48 Quantity-Distance. See Explosives 
Safety Distance (par. 0210.22). 

0210.49 Safety Shoes. Specifically designed 
footwear of three general types, identified as: 

(1) Industrial safety shoes with hard 
toes. 

(2) Sparkproof safety shoes containing 
no exposed metal. 
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(3) Conductive sole safety shoes. (To be 
used in conjunction with conductive floors, 
or stati~ grounded mats. where static elec
tricity hazards are present.) 

0210.50 Service Magazine. A building serv
icing an operation used for the intermediate 
storage of explosives. 

0210.51 Simultaneous Detonation. The det
onation of two or more items which are in 
close proximity to one another, one item 
detonating after the next within such a short 
time interval between detonations that, for 
all intent and purpose, the over-all detonation 
would appear to have emanated from a single 
item. Such an explosion would produce peak 
over-pressures in excess of that of each in
dependent source. The pressure curve would 
be more nearly like that resulting from the 
total weight of explosives 
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sions of this paragraph (normal parking 
regulations apply). 

0302.9 Stacking Combustible Material. 
Boxes, containers, dunnage, and lumber will 
be stacked in an orderly manner when in the 
vicinity of an explosives renovation, han
dling, or storage operation. Stacks will be 
limited to areas between fire:breaks. Stacks 
should be limited to 1,500 square feet and 
protected by 25 foot firebreaks. Bulk stack-. 
ing of combustible materials will not be 
closer than intraline distance from locations 
containing explosives. Working quantities 
may be stacked in the vicinity of explosives, 
but not closer than 50 feet. Water barrels 
and pails should be provided in these areas. 

0303 Auxiliary Fire Fighting Equipment a.nd 
Personnel. A fire involving explosives may 
result in conflagration or explosion, there
fore prompt -action against the first small 
blaze detected in the vicinity of an explosives 
area and/or operation is vitally important 
and immediate use will be made of available 
fire fighting equipment. 

0303.1 Fire Extinguishers. A minimum of 
two water type fire extinguishers will be 
available for immediate use when explosives 
are being handled. Each fire extinguisher 
will have a minimum capacity of 2½ gallons. 
They need not be permanently located at the 
operation site although this should be done 
if practicable, but it is required that they 
be in accessible location and properly main
tained. Serious. fires may be avoided by the 
prompt use of hand fire extinguishers. They 
are required primarily for use on fires in 
their be·ginning or early stages involving 
combustibles such as wood, paper, rubbish 
or grass. Personnel other than the one using 
the extinguisher should seek safety immedi
ately, reporting the fire enroute. 

0303.2 Water Barrels. Water barrels and 
pails provide a recognized means of combat
ting fires where grass, wood, dunnage, boxes, 
etc., are involved. Where used, at least two 
pails will be available for each barrel. Water 
barrels should be winterized when there is 
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a possibility of freezing. Under normal con
ditions, however, water barrels and pails 
may not be necessary in an extensive explo
sives storage area if subparagraphs (1) 
through (3) below are complied with. 

(1) Vegetation control is complied-with 
as specified in sub-paragraphs 0302.5 and 
0302.6. 

(2) Working crews operating in the 
area are equipped with two water-type hand 
extinguishers, preferably of the · back-pack 
or 4 gallon hand pump type. (Vehicle trans
porting explosives in the area need only be 
equipped with extinguishers as set forth in 
paragraph 0712.3.) 

·(3) The installation ~as an organize,d 
fire fighting force equipped with pumpers or 
brush trucks, tank trucks, and other neces
sary equipment to combat grass and brush 
~L ~ 

0303.3 Mobile Equipment. During freez
ing weather, fire fighting trucks and trailers 
filled with water will require heated storage. 
Provision will be made for rapid movement 
of the equipment to the scene of the fire. 
Plows, graders, and bulldozers . should be 
available for cutting firebreaks to control 
fires. 

0303.4 Fire Fighting Personnel. The 
duties of guards, watchmen, firemen, or mili
tary personnel will be so arranged that a fire 
fighting force is available at all times. Fire 
fighting forces will be instructed thoroughly 
in the hazards of fires involving explosives, 
the ·safety precautions to be taken, and the 
means and methods to be used in preventing 
and fighting fires. Fire drills and inspections 
will be conducted at sufficiently frequent in
tervals as to insure that fire fighting forces 
understand their duties and that fire alarm 
systems and fire fighting equipment f unc
tions properly under actual operating condi
tions. Unannounced fire drills involving the 
response of motorized emergency vehicles 
are prohibited. 

0304 Directing Fire Fighting Personnel. When 
a fire is discovered in a building, one respon
sible messenger will be dispatched in the 
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direction from which the fire department 
is expected, to inform them of the location, 
nature, and extent of the fire. The person in 
charge of fire fighters will not permit them 
to advance to a fire unless he has what he 
believes to be accurate information as to the 
existing conditions and concludes that he is 
justified in doing so. (Reference par. 0306.6.) 

0305 Extinguishing Agents for Fires. Table 3-
1 lists agents for fighting fires not involving 
explosives. 

TABLE 8-1. EXTINGUISHING AGENTS 
FOR FIRES. 

Type of Fire 

Class A-Combustibles 
(Materials such as 
wood, paper, rubbish, 
or grass) 

Class B-Volatile Flam-
mables 

(Materials such as Oil, 
Gasoline, Grease, or 
Paint) 

Class C-Electrical 
(Electrical Equipment) 

Extinguishing Agent 

Water 
Soda Acid 

Carbon dioxide, Vapor
izing liquid, Foam or 
Dry powder 

Carbon dioxide, Vapor
izing liquid, or Dry 
powder 

0306 Fire Symbols. These symbols provide 
guidance for fire fighting forces and other 
concerned personnel when explosives are in
volved in a fire. Explosives, other than 
liquid propellants, are divided into four 
groups in accordance with the general burn
ing or explosive characteristics of the ma
terials and the danger of fighting fires in 
which they are present. The four groups are 
identified by Symbols 1 through 4 (see para
graphs 0306.3 through 0306.6.) (Reference 
AFVA 32-7.) Liquid propellants independ
ently present a wide variety of hazards that 
are not directly associated with symbols 1 
through 4. Extensive fire fighting guidance 
for these liquids, based upon the individual 
characteristics of each commodity, will be 
found in pertinent publications, as AFMs 
160-39, 127-201 and AFP 92-1-2. There-
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fore, these fire symbols have no application 
to liquid propellants except for the use of 
symbol 4 to indicate situations presenting 
the additional hazard of detonation (as ex
plained in para 0306.6(2)). EXCEPTION: 
Fire symbols need not be posted on opera
tional missile sites (e.g., Titan, Minuteman, 
etc.) where only single types of weapons 
systems are involved, written fire fighting 
plans or instructions exist, and personnel 
concerned have been specifically advised of 
the hazards involved. 

0306.1 Storage Locations and Operating 
Buildings. The appropriate symbol will be 
plainly marked on or near all explosives 
buildings, magazines of all types and individ
ual storage sites (including outdoor storage 
sites) in such a manner as to be clearly visible 
from each road of approach which may be 
used by fire fighters. The symbol applying 
to the most hazardous material in the specific 
building or site will be used. Where it is 
considered desirable, the varied explosives 
contents of individual segregated storage 
bays of a building may be additionally iden
tified by appropriate symbols on the door 
of each bay. One symbol on or near the door 
end of an igloo-type magazine is normally 
considered sufficient. Symbols up to one or 
more to a side may be needed on other build
ings to provide proper guidance to fire 
fighters. The symbols may be placed directly 
on the exterior of buildings but removable 
symbols are preferred. Symbols will be black 
on an orange background. Reflectorized ma
terial is pref erred. The minimum over-all 
dimensions are shown in figures 3-1, 3-2, 
3-3, and 3-4. It will be the responsibility of 
the person in charge of the operation to post 
or change fire symbols and to notify the fire 
department in each instance. Service and 
ICC type "transportation" placards covered 
in para 0306.2 and chapter 7 will not be used 
to meet mandatory requirements for fire 
symbols. 

0306.2 Railcars, Motor Vehicles, and Air
craft Laden with Explosives Shipments. Fire 
symbols are not required for such transport
ing vehicles. "EXPLOSIVES" or "DAN-

• 
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GEROUS" placards will be used as a guide 
for fire fighting. "EXPLOSIVES" placards 
will be treated as fire symbol 4 and "DAN
GEROUS" placards will be treated as fire 
symbol 3. (See chapter 7.) 

0306.3 Fire Symbol 1. This symbol will be 
used for quantity-distance classes 1, (T), 
8(11) and 12(T) explosives. These mate
rials are principally fire hazards and fires· 
in which they are involved may be fought 
as such. Minor explosions may be expected 
with hot fragments traveling up to 600 feet, 
at a velocity of approximately 200 feet per 
second. Poisonous fumes may also be en
countered. (See figure 3-1.) 

0306.4 Fire Symbol 2. This symbol will be 
used for quantity-distance Class 3 and 3(T). 
Personnel discovering a fire in such material 
will first give the alarm, and· then attempt 
to put out the fire if it is in the incipient 
stage. When the fire fighting organization 
arrives, the fire should be fought if it appears 
possible to be put out. If it does not appear 
possible, the building should be abandoned 
and fire fighting efforts concentrated on pre
venting the spread of the fire. Limited ex
plosions may be expected from fire in these 
materials. (See figure 3-2.) 

0306.5 Fire Symbol 3. This symbol will be 
used for quantity-distance Class 2 explosives. 
These materials burn with intense heat. 
Minor fires in magazines may be fought if 
explosives are not directly involved and there 
appears to be a chance to control the fire. 
If the fire gains headway or reaches the ex- , 
plosives, the magazine should be abandoned 
and fire fighting confined to prevent the 
spread of the fire to other buildings. 

(1) In fires involving WP munitions 
(see para 0307.3 and chapter 9), a great 
amount of smoke is liberated and there is 
an extra hazard of men becoming lost while 
fighting fires in magazines. Men with porta
ble extinguishers will not be permitted in the 
magazine after a fire gains headway unless 
they are equipped with lifelines. Phosporous 
once extinguished will either be immersed 
und,ir water or continually sprayed to pre-
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vent the flames from breaking out anew. In 
fighting phosphorous fires, the lowest pres
sure streams consistent with possibility of 
approach should be used; a high-velocity 
stream of water tends to spread the fire. Fire 
fighting personnel will be closely supervised 
when fighting fire in WP munitions maga
zines, because components of the WP muni
tions can explode with moderate violence, 
throwing burning containers and WP for 
some distance. Fire fighting personnel will 
be withdrawn to safe distances when this 
danger becomes apparent. In fighting fires 
in magazines containing Group D chemical 
munitions (see para 0307.3 and chap. 9), 
the primary efforts of fire fighters will be 
confined to preventing the spread of fire. 
Normally, water is not used to fight fires of 
HC mixtures, thermite, or mixtures contain
ing fine metallic powders such as magnesium 
or aluminum. Incipient fires may be smoth
ered with dry sand or dry powder. Fire in a 
magazine containing Group D munitions will 
not be fought with water except where large 
quantities are used in proportion to relatively 
small quantities of munitions. -

(2) When fire involves py,rotechnics and 
large quantities of magnesium-type incen
diaries, fire fighters should confine efforts to 
protecting adjacent buildings and magazines. 
Water may accelerate burning and cause 
explosions which may scatter burning mate
rial. Carbon dioxide and bromochlorometh
ane extinguishers will not be used on such 
fires. Small fires involving 50 pounds or less 
of magnesium can be smothered with a 2-
inch layer of dry sand, dry powder or similar 
material. It should not be disturbed until 
the magnesium has cooled except when the 
fire is on a floor of flammable material, in 
which case, after the fire is covered, a 2-inch 
layer of dry sand or dry powder or similar 
material should be put on the floor beside the 
fire and the burning material raked onto the 
insulating layer and resmothered. (See fig
ure 3-3). 

0306.6 Fire Symbol 4. 
( 1) This symbol will be used for 

quantity-distance Classes 4, 4 (T), 5, 6(T), 
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~ 20" ~ 
Use to Identify Class 1, l(T), 
8,(11) and 12 (T) Explosives. 

Figure 3-1, Fire Symbol 1 

24" 

24" 

Use to Identify Class 2 
Explosives. 
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Figure 3-3, Fire Symbol 3 

SPECIFICATIONS (Minimum Size) 

Background: Orange 
Numbers: Black, 18 Inch Height, 3 

Inch Thickness. (Fig 3-3, 
Letter Height 14 Inches. 

24"-----4 

Use to Identify Class 3 and 3 
{T) Explosives. 

Figure 3-2, Fire Symbol 2 

24 11 

3-6 

I 24" 
'Use to Identify Class 4, 4(T), 
5, 5(T), 6,_6(T), & 7 (9-10) 
Explosives. 
Figure 3-4, Fire Symbol 4 



.• 

27 May 1965 

Figure 3-5, 
Hazard Marker for 
Persistent Poison 
Gas. 

Figure 3-6, 
Hazard Marker for 
Non-Persistent 
Poison Gas. 
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Figure 3-7, 
Hazard Marker for 
Biological Warfare. 

SPECIFICATIO~JS (Minimum Size) 

Circle: 

Background: 
Letters: 

Stripes: 

Figure 3-8, 
Hazard Marker for 

Srontaneously Flammable 
Agents. 

24 Inch Diameter 

Orange 
Black, 18 Inch Height, 3 Inch 
Thickness. 
Black, 4 Inch Width 
(Double Stripes, Fig 3-5, 
4 Inches Apart) 

Figure 3-9, 
Hazard Marker for 
Incendiary Munitions. 

3-7 

Figure 3-10, 
Hazard Marker for 
Nel"ve Gases. 
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6, 6(T), and 7(9-10) explosives and forcer
tain liquid propellants as explained in sub
para (2) below. These materials can be ex
pected to detonate when involved in a fire 
(especially Class 7). Fires involving Symbol 
4 material will not be fought ( except for 
manual activation of installed fire extinguish
ing equipment) unless the exact nature of 
the material, the exact time of involvement 
and the established fire fighting procedure or 
"fire fighting-withdrawal" time limit is 
known. See T.O. UN-20-11 and T.O. llA-
1-55 for detailed guidance concerning with
drawal times .and distances. If the fire in a 
building or other location governed by Sym
bol 4 is small and does not involve the ex
plosives, an attempt may be made to extin
guish the fire with equipment readily at hand. 
However, the placement of hand ~re extin
guishing equipment adjacent to Symbol 4 
material will be carefully scrutinized. When 
Symbol 4 materials are directly involved, fire 
fighting forces and equipment (unless oper
ating under the foregoing exemption) will 
not approach closer than 1,000 feet to the 
scene of a fire in which up to 50,000 lbs. of 
explosives ( or assigned high explosives 
equivalencies equal thereto) are involved, or 
to a proportionately greater distance up to 
2,000 feet where 100,000 pounds are involved. 
II it is known that a considerable distance 
or effective screening separates burning non
explosive materials from Symbol 4 materials, 
or if an explosion has already occurred with 
assurance that only the heat of burning 
wreckage exposes other property or build
ings, and the fire chief and person-in-charge 
are in agreement on the procedure, fire fight
ing forces may approach to extinguish the 
fire or to protect adjacent property. The 
safety of personnel in fighting a Symbol 4 
fire depends on the accuracy of the informa
tion made available to the fire fighting forces. 
When the question of personnel safety is in 
doubt, no effort will be made to fight the 
fire and personnel will take suitable cover at 
a safe distance. ( See figure 8-4.) 

(2) This symbol is applicable to all 
liquid propellant situations that present 
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detonation possibilities. The primary pur
pose of posting the symbol in this case is 
to warn all concerned that a detonation haz
ard exists in addition to the normal hazards 
associated with the particular liquid com
modities involved (see para 0306 for refer
ence to detailed fire fighting guidance for 
such propellants). For the purpose of apply
ing this symbol, liquid propellants and vari
ous propellant mixtures (standard mixtures 
or those resulting from fire or other mishap) 
that present detonation possibilities are those 
having assigned high explosives equivalents, 
as shown in Table 5-16. See paras 0541.4 
and 0541.5 (1) through (4). 

0307 Chemical and Biological Warfare (BW) 
Hazard Markers. Hazard markers will be used 
to identify chemicals, nerve gas (G agents), 
and BW munitions in operating buildings 
and storage facilities for fire fighting pur
poses. The type or types of markers used 
will depend not only upon the type of agent 
but also the absence or presence of explosive 
components. If munitions contain an ex
plosive component, hazard markers will be 
used in conjunction with fire symbols as de
scribed in par. 0306. A combination hazard 
marker and fire symbol may be used for non
persistent and persistent poison gases by su
perimposing the 4-inch wide black stripe(s) 
on the fire symbol. Igloo and above-ground 
magazines will be marked and markers will 
be conspicuously posted. If munitions are 
stored in outdoor sites, markers will be 
posted at individual sites. Chemical, nerve 
gas and BW munitions which contain no 
explosives will be identified by the appropri
ate hazard marker(s), as described in fig
ures 3-5 through 3-10. Dimensions shown 
will be minimum permissible sizes. (See 
AFVA 32-7.) 

0307.1 Persistent Poison Gas. Persistent 
poison gases will be indicated by two black 
parallel stripes painted diagonally on an 
orange background, with the stripes extend
ing from upper right to lower left. Stripes 
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will be spaced 4 inches apart. (See figure 
3-5.) 

0307.2' Non-Persistent Poison 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 Munitions and Incendiaries. 
(1) WP type munitions (Group C chemi

cal agerits) which are spontaneously flam
mable (ignition takes place upon eontact with 
air) will be indicated by a black letter C 
printed on an orange background. (See fig
ure 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 ?-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 require
ments of paragraphs 0307.1 and 0307.2 are 
not applicable when the G marker is dis.: 
played. 

0308 Fire Fighting in Classification a.nd Holding 

Yards. Fires are most likely to occur in the 
understructure of railcars. Often they can 
be extinguished if discovered in the incipent 
stages, but 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 trained in the use of first
aid fire equipment, with instructi6ns 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 
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more than 500 feet adjacent to yard tracks. 
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 
sources. 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. An outside, underground, 
looped system of mains, pref er ably 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 adequate 
pressure. Where mains are provided, an 
adequate number of hydrants will be supplied 
from the mains. The mains will be valved 
properly. Mains will not extend under ex
plosives locations. 

0311 Fire Hose. Standard 21/2 or 11/2 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 
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building, or ammunition workshop areas. A 
specific example should be the receiving 
building in a 

3-8.2 
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Chapter 4 · 

STORAGE 
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0401 General. A segregated area will be set If these methods do not prove effective in 
aside for the storage of explosives. lowering the temperature, the materials 
0402 Storage Magazin'es. Generally, earth- should be moved to another magazine. 
covered (igloo or other sub-surface) maga- 0405 Heating .Magazines. Storage magazines, 
zines offer the greatest protection to exp}o- in general~ should not be provided with heat. 
sives and afford the greatest degree of pro- Exception ls _made in the case of magazines 
tection from the results of an explosion. where heating may be necessary· to prevent 
Such magazines may be used for the storage condensation of moisture 9r to maintain a 
of all explosives. Other types of standard constant temperature. If he~t is provided 
magazines built in accordance with approved it will originate from an accept_able ,outside 
definitive drawings. may be used as conditions source -0r otherwise meet all safety stand-
dictate. Existing magazines of other descrip- ards for use in the specific environment in-
tions (including similar or ac~eptable con- volved. · 
tractors' facilities) providing the proper 0406 Magazine Storage. Regulations. The fol-
degree of protection and safety may be used lowing . regulations . will be complied with 
with the specific.· approval of the major air where explosives are stored: 
command. Any magazine or warehouse-type ·0406.1 Magazine Placard .. Magazine pla-
building that provides proper protection from card AFV A 127-2 Storage and Care of Ex-
the weather may be used to store explosives plosives (-or equivalent manufacturer's priJJt-
saf ety distance (quantity-distance) · Class 1 ing in industry) will be posted on or near 
material. Indoor storage is normally neces- each door of a magazine, so as to be dearly 
sary for explosives. Outdoor storage can be visible when work is being done i.n. the maga-
employed by commanders in periods of ex- zin_e. . . 
ceptional emergency. At all other times ap- 0406.2 Housekeeping. Packing material, 
proval for outdoor . storage rests with the conveyors, lift trucks, skids• dunnage, empty 
major air command. (Reference para 0826.) boxes and other ,similar material will not be 

· Priority for existing indoor storage should stored in a magazine. containing explosives. 
be given to items requiring the most protec- 0406.3 Vegetation Control. · Vegetation 
tion from the weather (upon the basis of the around magazines will be controlled as _re-
method of packing). Bulk high explosives, quired in chapter :t 
solid propellants, pyrotechnics and critical 0406.4 Magazine Exits. Doors and Jocks 
items should not be stored outside. Every will be kept in good working order. ~aga-
effort will be made to eliminate the necessity zines will be locked at all times. e:xcept when 
for outdoor storage as soon as possible. operations are in ,progress in the magazine 

• 0403 Electrical Power and Equipment lnstalla- or as provided for in paragraph . 0404. A 
tions. Electrical installations will conform to crew will not be permitted to work in .a :posi-
the requirements of chapter 6. tion in an above-ground type magazine which 
0404 Temperature Control. Sudden changes in requires passing the work aisle or position 
temperature may damage air-tight con- of another -crew to .rea.ch an exit. The. num-
tainers, or may resu!t in excessive condensa- . ber of crews will not exceed the number of 
tion of moisture. If the temperature 'in a · exits. Two •Or more doors will be open when 
magazine exceeds 100°F for a period of more personnel are working in magazines having 
than 24 hours, the magazine should be cooled more than one door. 
by wetting the exterior of the building with 0406.5 Flammable Liquids. Flammable liq-
water or by opening the doors and ventilators uids will not be stored in magazines contain-
after sunset and closing them before sunrise. ing explosives. 

4-1 
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0407 Inspection of Explosives Areas. All explo
sives areas ( except those of other govern
mental agencies exempted by specific agree-' 
ment) will be inspected once a month or 
more frequently as required for compliance 
with all explosives safety criteria. A record 
will be maintained of each inspection and all 
discrepancies noted. Discrepancies will be 
reported (in writing) to the appropriate ac
tivity at the installation for corrective ac
tion. Reply will be provided within 15 days 
following receipt. The reporting agency will 
advise the commander of all "repeat" (un
corrected) discrepancies.· Inspections will in
clude (but not necessarily be confined to) the 
following, as applicable: 

~407.1 Area Inspection: 
( 1) The location of the areas and all lo

cations containing explosives will conform to 
the quantity distance criteria in chapter 5. 

(2) The area will be well guarded and 
protected against fire. 

(3) The firebreaks (see chapter 3) will 
be kept free from rubbish and combustible 
material. ·· 

(4) The magazines will be well con
structed, in gqod condition, and suitable for 
the storage of explosives. . 

(5) Earth-covered magazines ~ill have 
proper earth coverage (in accordance with 
appropriate definitive or design drawings). 

(6) Barricades will be filled and of suf
ficient height, width and strength to be 
effective (refer to design drawings). 

(7) Outdoor sites will provide the maxi
mum possible weather protection. 

(8). Adequate drainage. will be main
tained. 

(9) Proper fire symbols adequately dis
played will be present at all •storage locations. 

0407.2 Inspection of Magazines: 
(1) Each magazine will be provided with 

adequate ventilation or other suitable means 
of air circulation or dehumidification. 

(2) The interiors of magazines will be 
clean and stores arranged in stable stacks. 

(3) The requirements of the storage 
compatbility tables will be met. 

+-2 
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( 4) Outer containers will be securely 
closed and in good condition. 

(5) Empty containers, paint, oil, waste 
rags, tools, and other prohibited articles will 
not be_ kept in magazines. 

(6) All explosives (except small arms 
ammunition) will be stored in magazines 
and not in buildings used for other purposes. 
0408 Defective Magazines. Magazines which 
are found to be unsafe for the storage of ex
piosives, will be condemned immediately and 
the contents removed. 
0409 Stocks. Stocks of explosives will nor
mally be stored in their approved containers 
and stacked or arranged in magazines in 
accordance with storage drawings or Air 
Force directives. Ready storage of neces
sary items on proper trailers or dollies or in 
approved special magazines or facilities is 
acceptable when properly accomplished and 
protected in accordance with pertinent tech
nical orders or other directives. 

0409.1 Ventilation of Stacks. Good venti
lation will be provided for all parts of the 
stack by use of adequate dunnage. 

0409.2 Aisles. Aisles will be maintained so 
that each stack may be inspected. Block 
storage is permitted, if adequate stack venti
lation and aisle space is maintained. 

0409.3 Storage in Operating Buildings. 
Hazardous materials, including explosive 
materials, will not be stored with in an op
erating building except for the absolute 
minimum quantities necessary to maintain 
individual operations. Normally, supplies 
exceeding a 4-hour work requirement should 
be keptdn a storage magazine. 
0410 Loose Rounds, Damaged Containers, etc. 
Loose explosives items, single inner pack
ages containing explosives, or explosives in 
damaged containers, will not be stored in 
magazines containing properly packed items; 
however, they may be stored in magazines 
set aside for such use pending proper pack
aging or other authorized disposition. Open 
containers and containers with covers not 
securely fastened will be properly closed or 
resealed before being stored. Incomplete 
boxes of explosives may be stored in maga-

.. 
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safety (quantity-distance) criteria. How
ever, the following provisions are applicable: 

1. Sub par. (1), 1, above. 
2. Smoking will not be permitted in 

the storage room (s). 
3. Sub par. (1)6, above. 

0415 Class 1 and 2 Explosives and Incendiary 
Destroyers for Local Defense, Security and Other 
Authorized Purposes. Special provisions and 
exceptions pertaining to subject explosives 
are given below. The observance of all fire 
and explosives safety rules are considered 
especially important in locations where ex
plosives are not normally of primary interest 
to the function. In such instances the pro
visions of paras 0208, 0306 and 0407, con
cerning SOP's, fire symbols, and monthly in
spections will be given special attention. 
Reasonable quantities of small arms am
munition and like items held by Base · Ex
changes, individuals in family housing, etc., 
do not fall within the mandatory controls 
established herein. Base commanders may 
establish such general or specific controls 
as deemed necessary in such cases. 

0415.1 Class l Explosives. Class 1 explo
sives items for local defense, security and 
other authorized purposes may be stored in 
any magazine, warehouse, office, barracks or 
other suitable structure, provided the follow
ing limitations and precautions are. strictly 
enforced. See para 0527 for applica~le ex
plosives safety distances and exemption au
tho'rization methods: 

(1) The structure or portion being used 
for storage is locked and secured to prevent 
pilferage and unauthorized handling. 

(2) Protection from moisture and high 
temperatures is provided. The storage space 
should be free of steam pipes, ,stoves or other 
heat producing equipment. When this is not 
practicable, stocks will be placed as far as 
possible from the steam pipes, stoves or heat 
producing equipment. 

(3) The stacks are ventilated by use of 
dunnage between layers. 

4-5 
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( 4) Skylights or windows near the ex
plosives items are shaded to prevent ex
posure to direct sunlight. 

(5) Separation of POL facilities will 
meet the requirements of para 0522. 

(6) Appropriate fire and hazard symbol 
will be displayed on the building and, where 
applicable, on the inner room containing the 
material (paras 0306 and 0307). 

(7) Items will be stored in their ap
proved containers (which will be securely 
closed and in good repair) except for quant
ities required to be in a greater state of readi
ness. 

(8) Air Force Visual Aid Placard 127-
2 "Storage and Care of Explosives," is posted 
and complied with, and a "No Smoking" sign 
is· posted at the entrance to the room con
taining the explosives. However, where only 
small quantities are -involved and where 
rooms cannot be reserved for exclusive stor
age of such items, smoking and carrying 
flame producing devices may be permitted in 
the room if stocks are contained in an ap
propriately marked closed metal box or 
locker and written permission has been 
granted by the base commander in accord
ance with par. 0302.2. 

(9) At least two first-aid fire ex
tinguishers are readily available for use. 

0415.2 Class 2 Explosives. Upon the basis 
of the following, minimum quantities of 
Class 2 explosives, other than items governed 
by paras 0414 and 0415.3, may be stored in 
or near buildings located outside the normal 
explosives storage area (such as warehouses, 
hangers, security /defense force structures, 
barracks arms rooms, etc.). See para 0528 
for applicable explosives safety distances 
and exemption authorization methods: 

(1) Quantities will not exceed the level 
established by competent authority. Replace
ment stocks will be stored in an explosives 
storage area in the normal manner. 

(2) Compliance with explosives safety 
distance requirements will not be necessary, 
for quantities up to and including a · total 
explosives content of 100 pounds, where ex-
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emptions have been granted in accordance 
with para 0528. 

(3) The provisions of paras 0415.1(1) 
through (9) are applicable to these explo
sives. 

0415.3 lncendi,ary Equipment/Document 
Destroyers. Upon the basis of the follow
ing, minimum quantities of subject items 
may be maintained in the proximity of the 
planned point of use where the emergency 
plan and the time factor makes such storage 
absolutely essential : 

(1) Quantities maintained at locations 
other than the normal explosives storage area 
will be limjted to the absolute minimum 
necessary to satisfy approved emergency 
plans. Quantities will be established for 
each specific location by competent authority 
in accordance with para 0528, without regard 
to the 100 pound upper explosives weight 
limit mentioned therein. Replacement stocks 
will be stored in an explosives storage area 
in the normal manner. 

(2) Storage in nearby small low-cost 
structures (sheds) is much preferred over 
storage at the point of use in occupied build
ings, working areas, etc. Such storage struc
tures (sheds) will be located at least 75 feet 
from other buildings and a 50 foot firebreak 
or vegetation control zone will be maintained 
around the &tructure (para 0302.5). Stor
age requirements set forth in the following 
subparagraph apply to separate buildings, 
storage rooms or locations. 

(3) Storage "facility"' should be con
structed of or protected by noncombustible 
or fire-resistive material. 

(4) The provisions of paras 0415.1(1) 
through (8) are applicable to these in
cendiaries. 

0416 Storage of Rockets and like Items. The 
propulsive characteristics of explosives items 
such as rockets, rocket motors, assist take-off 
units and missiles must be taken into con
sideration during all logistical phases in 
order to obtain as much safety as possible 
under the circumstances. Due to the great 
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number of types, sizes and conditions of as
sembly encountered, it is not feasible to pre
sent anything other than general ,safety guid
ance in this publication. Thus, in this con
nection, every effort should be made to pre
vent flight in the event inadvertent ignition 
takes place during manufacture, assembly, 
disl:l.ssembly, handling, storage, transporta
tion, and deployment. Approved flight re
straining and/or inhibiting devices will be 
used to the maximum extent possible. When 
the use of devices or some authorized dis
assembled configuration to prevent or re
strict movement is not feasible, items will be 
positioned, wherever possible, in the direc
tion presenting the least hazard to personnel 
and property. When doubt exists as to 
whether a given item or configuration (state 
of assembly ) is propulsive or nonpropulsive, 
the item will be treated as propulsive until 
pertinent technical information can be ob
tained. 

, 0416.1 Storage in Propulsive State. I terns 
that could be self-propelled will be given 
priority for storage in facilities affording the 
greatest degree of -protection from the re
sults of inadvertent ignition. Every effort 
should be ma.de to accomplish nose-down 
storage. Where a nose-down position is not 
feasible, items should, wherever possible, be 
stored with the nose end of all stocks facing 
in ,one direction and as follows: 

(1) In Igloo-Type Magazines. Toward 
any one wall of the igloo except the door ( un
barricaded) end. 

(2) In Aboveground-Type Magazines. 
Toward any substantial restraining wall or 
barricade. Where such restraining construc
tion is not available, items should be posi
tioned to present the least hazard. 

0416.2 Climatic ( Temperature Control). 
Rockets and like items should be stored in 
dry, cool magazines and never in the direct 
rays of the sun. An environment as near 
"optimum" as possible for the particular type 
item will afford the safest storage condi
tion; and consideration should be given to 
this aspect. However, the design upper and 
lower temperature limits specified for the 

• 
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particular item involved should not be ex
ceeded. Prolonged exposure of the propel
lants of these items to either high or low 
temperatures may increase the normal rate 
of deterioration or make them more suscepti
ble to initiation or damage during handling. 
Such damage could result in uneven burning 
and dangerously high internal pressure dur
ing use. 

0417 Rocket Storage Checkout and Assembly 
Building. The rocket. storage checkout and 
assembly building, AF DEF drawing 33-39- • 
03, was designed, sited and constructed to 
provide "on the line" storage of ·2,75 inch 
rockets and AIM-4s for direct support of 
the combat mission. This building and con
tents are exempt from all quantity-distance 
requirements provided subparagraph 0417.1 
is complied with for 2.75 inch rockets and 
sub-paragraph 0417.2 is complied with for 
AIM-4s. 

4-6.1 
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0417.1 Storage of 2.75 Inch Rockets in 
Rocket Storage Checkout and Assembly 
Buildings: 

(1) Rockets will be provided a four inch 
parallel and vertical separation. 

(2) Rockets will be positioned in racks 
with the warhead end of the rack in contact 
with a 12 inch reinforced concrete wall. 

(3) Rockets will never be stored on 
both sides of a wall with warheads against 
a common wall. 

0417.2 Storage of AIM-4s in the Rocket 
Storage Checkout and Assembly Building: 

(1) AIM-4s will be stored in squadron 
storage case. 

(2) The nose end of the case will be in 
contact with a 12-inch reinforced concrete 
wall. 
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Charge, spotting, AP, practice, MS. 
Cutter, reefing line. 
Destructor, HE, Ml0. 
Explosive bellows. 
Firing devices. 
Fuse lighters. 
Fuse safety. 
Fuzes, with or without booster, except chemically 

actuated. 
lgniters, Rocket Motors, except igniters assigned to 

Group 0. 
Ignition cai:tridges for trench mortar ammunition. 
Primer detonators. 
Simulator, Mll6. 
Squib, igniting. 

0425.3 Group C: 
Aluminum powder. 
Bombs, photoflash, M122, w/o burster. 
Magnesium powder. 
Zirconium powder ( Class 1). 

0425.4 Group D: 
Ammonium nitrate. 
Ammonium Perchlorate. 
DNT. 

0425.5 Group E: 
Ammunition, blank and saluting cannon. 
Ammunition, caliber 30MM or less. 
Ammunition fixed and semifixed ( excepting chemical 

and pentolite loaded). 
Cartridge actuated devices (CAD) complete rounds. 
Cartridge, bomb ejection. 
Cartridge, illuminating. 
Cartridge, light mortar, SlMM or less (excluding 

81MM M56) except chemical loaded. 
Charge, spotting, AP, practice, MS. 
Cutter, reefing line. 
Explosive bellows. 
Firing devices. 
Fuse lighters. 
Fuse safety. 
Grenades, hand fragmentation and practice with 

spotting charge. 
Ignition cartridges for trench mortar ammunition. 

. Mines, AP (bounding type). · 
Mines, practice, with fuze and/or spotting charge. 
Squib, igniting. 

0425.6 Group F: 
Catapult, Rocket. 
Rocket Motors (JATO) . 
Rocket, HE, complete rounds. 
Rocket warheads, HE (without motor). 
Rockets, practice. 
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0425.7 Group G: 
Bangalore torpedoes. 
Bombs, containing H.E. filler. 
Cartridge, heavy mortar, over 81MM (including 

81MM M56) except chemical loaded. 
Charge kit, Spotting and demolition, training rocket. 
Grenades, fragmentation. 
Grenades, rifle, AT ( except pentolite loaded). 
Mines, AP ( cast iron block). 
Mines, HEAT. 
Rocket warheads, HE (without motor). 
Snake, demolition. 
Snake, mine clearing. 
Warheads, HE. 
CAD Items associated with the above. 

0425.8 Group H: 
Intentionally left blank. 

0425.9 Group I: 
Charge, demolition. 
Demolition blocks. 
Detonating cord ( Primacord) . 
Dynamite (military). 
Grenades, hand offensive. 
Shaped charges ( except pen to lite loaded). 

0425.1 0 Group J: 
Cartridge, engine starter. 
Propellant, solid, Class 2. 
Propellant, solid, Class 2A. 
Propellant, solid, Glass 2B. 
Propellant, solid, Class 7. 
Solid propellant environmental samples for associ

ated stored propellant. 

0425.11 Group K: 
Chlorates. 
Nitrates (inorganic). 
Perchlora tes. 
Peroxides, solid. 

0425.12 Group L: 
Cyclonite (RDX). 
Tetryl. 

0425.13 Group M: 
Lead azide (wet) . 
Lead styphnate (wet). 
Mercury fulminate (wet). 
Nitrocellulose (wet). 
PETN (wet). 

0425. 14 Group N: 
Ammunition, caliber 30MM or less (including AP-I 

. but excluding HE, HE-I and 20MM or 30MM 
incendiary rounds). 

Cartridge actuated devices (CAD) complete round. 
Solid Propellant environmental samples 

ated rocket motors. 
for associ- Cartridge, bomb ejection. 

CAD Items associated with the above. 
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Explosive bel1ows. 
Firing devices. 
Fuse lighters. 
Fuse, safety. 
Grenade, illuminating. 
Ignition cartridges for trench mortar ammunition. 
Military pyrotechnics. 
Simulators, Mll0, Mll 7, M118, and M119. 
Spotting charges ( cartridge for miniature practice 

bombs). 
Squib, igniting. 

0425. 15 Group O: 
Black powder in charges and containers. 
Black powder spotting charges. 
lgniters, rocket motors assigned to Class 7 or sub

ject to mass detonation. 

0425.16 Group P: 
Blasting caps. 
Detonators. 
Percussion elements. 
Primers, electric. 

0425.17 Group Q: 
Firecracker, M80. 
Photoflash bombs (including M122, with or w/o 

burster). 
Photoflash cartridges. 
Simulators, M115 and Ml16. 

0426 Combined Storage Groupings for limited 
Quantities of Explosives: 

0426.1 Storage for 1000 lbs. or Less. All 
quantities of explosives or individual items 
falling within one of the following groups 
(1000-1 or 1000-2) may be combined in 
storage with other items of that one parti
cular group provided : 

27 May 1965 

(1) Packing meets ICC shipping speci
fications (see chapter 7) and, 

(2) The total explosives content (net 
weight of explosives) of the items plaeed 
together in one storage location (magazine, 
segregated bay, etc.) does not exceed 1000 
pounds: 

GROUP 
NO. 
1000--1 Group D Chemical Munitions, Pentolite

loaded ammunition ( except rifle grenades) 
and Compatibility Groups, B, C, D, E, F, G, 
I, J, L, N and O. 

1000--2 Compatibility Groups B and P. However, 
this combination may be used only when 
storage space is critical. 

0426.2 Storage for 100 lbs. or Less. All 
quantities of explosives or individual items 
falling within one of the following groups 
(100-1 or 100-2) may be combined in stor
age with other items of that one particular 
group provided: 

(1) Packing meets ICC shipping ,speci
fications (see chapter 7) and, 

(2) The total explosives content (net 
weight of explosives) of the items placed 
together in one storage location (magazine, 
segregated bay etc.) does not exceed 100 lbs.: 

GROUP 
NO. 
100-1 Group A and B Chemical Munitions. 
100-2 All items in Compatibility Groups A 

through Q except chemical munitions in 
Compatability Group A. 
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~ distance when intraline i,s less, as a mm1-
mum. However, greater separations should 
be provided where possible. Intraline dis
tances are pref erred when such separations 
are greater than magazine distance. 

(2) Explosives maintenance or surveil
lance buildings, ammunition workshops, 
change houses, small lunchrooms (serving 
area personnel exclusively), and buildings 
housing supporting functions (such as dun
nage preparation shops and associated 
lumber storage) will be located at a minimum· ~
of intraline distance from magazines. Greater 
separations should be provided where pos
sible, up to inhabited building distances. 

0515 Separation of Operating Buildings. Build
ings forming an operating line will be sep
arated from each other by intraline dis
tance. Outdoor operations or operations con
ducted under the sheds within ari operating 
line will be located at intraline distances. 
Where fragments may be a hazard, intraline 
distances may not provide sufficient protec
tion, in which case a barrier or barricade 
should bf:! provided as additional protection. · 
This is particularly important where person
nel concentrations are high. 

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. 
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0517 Spotting Railcars or Motor Vehicles at 
Operating Buildings. Railcars and motor vehi
cles containing explosives, which are spotted 
nearer than intraline distance 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 

· vehicles containing explosives from being 
· used as service magazines when parked at 

less ·than intraline distances from the oper
ation 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. Thi,s distance 
may be reduced to 1400 feet for igloo maga
zines, if the door end of the magazine does 
not face, the classification yard. Barricades 
will not be interposed for the purpose of re
ducing 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
siv.es 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.:...s ( defining 
aircraft as "movable obstacles" in deter
mining clearances from run~~ys and taxi
ways). The explosives safety information or 

5-5 



AFM 127-l00C 

portion of waiver requests i,nvolving explo
sives loaded aircraft/airfield criteria will 
be prepared, handled, recorded and distrib
uted in the manner prescribed for other ex
plosives safety distance waivers under para 
0209. Major air command approval of the 
explosives safety portion of such aircraft/ 
airfield criteria waivers is authorized upon 
exactly the same basis as prescribed in 
chapter 5, AFM 86-8 for all airfield and air
space criteria waivers. 

(2) With the exception of para (1) 
above, explosives 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 ( sub-paras 1 through 4 below) 
as examples of minimum requirements. 
Greater distance should be used where pos
sible· or where a greater degree of protection 
is considered necessary or desirable. The 
preceding paras of this chapter (indicating 
the degree of protection provided by the 
various distances) will be considered in 
determining whether these minimum separa
tions will provide the required degree of 
protection for facilities, equipment, other 
aircraft, etc., considered essential to the 
particular mission: 

1. Explosives loaded ,aircraft to other 
explosives loaded aircraft: Magazine dis
tance. 

2. Explosives loaded aircraft to fuel 
loaded alert tanker aircraft where such 
tankers are considered an integral part of 
the alert force: Magazine distance. 

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

4. Explosives loaded aircraft to all 
aircraft parking areas other than those 
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covered in sub-paras 1 through 3 above: 
Public railway /highway distance. 

0519.2 Separations Applicable to Holding 
Yards or Areas. Such areas are considered 
explosives locations requiring the same explo
sives safety distance consideration as any 
other explosives area. Explosives laden 
carriers being held in the area (rail cal'.s, 
motor vehicles, trailers, etc.) are considered 
upon the same basis as any aboveground bar
ricaded or unbarricaded (as appropriate) 
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 par. 0511). Car
riers should be individually separated where 
possible rather than divided into groups, 
especially 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 there 
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 Separations 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 di,stance given in the appropriate table. 

-
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Where explosives loading docks are used as 
part of an operating line intraline safety dis
tances will apply. Explosives docks or un
loading sites located in or at minimum di,s
tances from explosives areas become a part 
of the area set aside for exclusive use, as set · 
forth in par. 0210.20. Unloading docks will 
be considered "inhabited buildings" when 
used for general activities such as handling 
cargo or supplies unrelated to explosives 
functions. Thus, docks sited at inhabited 
building distance from the explosives area 
may be used for general purposes. 

0522 Petroleum Oil and Lubricants (PO-L) Fa
cilities: 

0522.1 Separation Between Explosives Lo
rotions and POL Facilities in Excess of 500 
Gallons. 

(1) Explosives safety distance (quan
tity-distance) for separating explosives lo
cations or explosives loaded aircraft from 
POL bulk storage and other facilities con
taining more than 6000 gallons under condi
tions described in (2) below or more than 
500 gallons under other conditions will be 
based upon the appropriate POL Explosives 
Safety Distance table in para 0522 .. 7 for the 
class of explosives involved. (Where normal 
fire clearance criteria exceed explosives 
separations given in the tables fire clearances 
will be used.) The anti-siphoning provisions 
of sub para (2), below, or para 0522.2 will 
be used where applicable. The tables in 
para 0522.7 also apply to discharge opera
tions from railroad tank cars, tank trucks, 
POL transmission pipelines, hydrants, and 
fill stands for "retail" dispensing units in
volving quantities in excess of 500 gallons. 
Para 0522.2 ( 1) will govern aboveground 
pumps (pumphouses) serving underground 
POL systems (see para 0522.6). 

(2) No specific explosives safety separa
tion is required between explosives storage 
locations and underground petroleum facil
ities for 6000 gallons or less containing only 
normal grades of fuel oil for oil heaters or 
diesel powered generators, provided: 
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1. The tank is properly buried and 
meets normal construction and fire criteria 
( which requires at least 4 feet of earth 
cover anci a separation of at least 5 feet be
tween the building wall and tank excavation). 

2. The tank top is below the level of 
the heater room floor ( or equipment instal
lation level if below the floor) or anti-siphon
ing devices are installed. 

0522.2 Quantities of 500 Gallons or Less. 
Where tanks serve equipment (such as oil 
heaters or diesel generators) located in ex
plosives buildings, anti-siphoning devices will 
be used unless the level of the tank installa
tion is such that siphoning is not possible. 

(1) Quantities of 500 gallons or less in 
aboveground petroleum facilities (tanks, 
pumps, etc.) will be located a minimum of 
100 feet from explosives storage locations .. 

(2) No specific explosives safety sepa
ration is required between explosives stor
age locations and underground petroleum 
facilities for 500 gallons or less, where the 
tank is properly buried and meets normal 
construction and fire criteria as explained 
in para 0522.1 ( 2) 1 above. 

0522.3 Parking Fuel Service Trucks. Park
ing areas for fuel service trucks are con
sidered aboveground petroleum facilities. 

0522.4 Mobile Dispensing Units. The min
mum distance permitted between· explosives 
and mobile petroleum dispensing units op
erating within an explosives area is 100 
feet, except where lesser di,stances are neces
sary during actual transfer operations in fill
ing underground tanks located at less than 
100 feet (as permitted under para 0522.2). 
However, dispensing units should maintain 
maximum possible greater distances at all 
times (hose length away). 

0522.5 Dike Requirements. Large above
ground storage tanks ( over 5000 barrels 
capacity) will be inclosed in an individual 
dike having a capacity of 100 per cent of the 
volume of the tank, except where dikes are 
of earth. Earth dikes will have at least 1 
foot of freeboard. Small tanks 5000 barrels 
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or less capacity) or groups of small tanks 
will be inclosed by a dike having a net capac
ity of not less than that of the largest tank 
plus ten per cent of the aggregate capacity 
of all other tanks served by the inclosure. 
The dike will be constructed of earth, steel, 
concrete, or solid masonry, designed to be 
liquid tight and to withstand a full hydraulic 
head. Earth dikes 3 feet or more in height 
will have a flat section at the top not less than 
2 feet wide. Earth dikes will have natural 
sloping sides. Steel dikes will be restricted 
to a height of 6 feet above grade. Loose com
bustible material will not be permitted with
in the dikes area. Drains for removing rain
water from dikes will normally be kept 
closed. Drains will be designed to prevent 
flammable liquids from entering natural 
water courses, public sewers or public drains. 
Pumps controlling drainage from the dike 
area will not be ,self-starting. 

0522.6 Exceptions: 
( 1) The following are exempt from the 

re4.uirements of para 0522.1 through 0522.5: 
1. The internal arrangement of 

bomber and fighter aircraft during a desig
nated alert. 

2. Tanker type aircraft. 
- 3. POL hydrants set on the flight line 

flush with the pavement and explosives 
loaded aircraft or aircraft explosives loading 
or unloading operations. 

4. Diesel powered generators. Such 
generators may be equipped with an opera
tional "day-tank" of minimum size necessary 
for the proper functioning of the motor. 

27 May 1965 

Supply tankage will be outside in accordance 
with applicable undeground or aboveground 
criteria. 

5. Materials handling equipment. 

(2) Rocket Storage, Checkout and As
sembly Building, AF Drawing AD 33-39-03, 
is governed by the provisions of para 0420. 
The provisions of para 0522.1 are, therefore, 
not applicable. 

0522.7 POL-Explosives, Safety Distance 
(Quantity-Distance) Tables for Separating 
Explosives Classes from Petroleum Facilities 
Holding More than 500 Gallons (see para 
0522.1). The system of explosives hazard 
classification has been changed from 12 
classes to 8 new classes. These new classes 
ar.j instructions pertaining to the transi
tional period are set forth in para 0526. The 
following tables covering POL-Explosives 
separations are realigned accordingly. Tables 
pertaining to classes under the old system 
that have not been carried over into the new 
system are identified as applicable to "un
•converted" situations during the transition 
period by a "(T)" following the class desig
nation. Tables applicable to redesignated 
classes carried over into the new system are 
identified by the new class identification fol
lowed by the old designation in parenthesis. 
Tables applicable to the new. classes ( 1, 3, 4, 
5 and 6) will carry the applicable number(s). 
Para 0526 (3) is applicable to conversion 
compliance in connection with POL-explo
sives separation criteria. See para 0522.1 
(2) for an exemption for certain under
ground installations: 

CLASS 1 and 1 ( T) 

1 Unbarricaded 

Distance in feet between aboveground Distance inf eet between under-
petroleum facilities for more than ground petroleum facilities for 

Pounds of Explosives 500 gallons and: more than 500 gallons and: 

Explosives Explosives Explosives Explosives 
Storage Loaded Storage Loaded 

Over Not Over Locations Aircraft Locations Aircraft 

All quantities __ _: _____________ 100 50 100 30, 

1 Distances are not to be reduced due to the presence of barricades. 
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CLASS 2 (2) 

I Unbarricaded I Unbarricaded 

Distance inf eet 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 Explosives Explosives 
Over Not Over Storage Loaded Storage Loaded 

Locations Aircraft Locations Aircraft· 

0 500 100 50 100 30 
500 750 100 65 100 35 
750 1,000 100 75 100 40 

1,000 2,000 100 85 100 45 
2;000 3,000 100 95 100 50 
3,000 4,000 100 ioo 100 55 
4,000 5,000 115 115 100 60 
5,00,0 7,500 135 Quantities 100 75 I 

7,500 10,000 150 in excess of 100 85 
10,000 20,000 190 5,000 pounds 100 95 
20,000 30.ooo 215 require the 105 105 
30,000 40,000 235 same distance 115 Quantities 
40,000 50,000 250 as explosives 120 in excess of 
50,000 60,000 260 storage loca- 125 30,000 lbs. 

' 60,000 . 70,,000 270 tions. 130 require the 
70,000 80,000 280 135 same distance 
80,000 90,000 295 140 as explosives 
90,000 · 100,000 300 145 storage Ioca-

100,000 125,000 320 155 tions. 
125,000 150,000 340 165 
150,000 175,000 360 175 
175,000 200,000 375 185 
200,000 300,000 450 220 
300,000 400,000 525 260 
400,000 500,000 600 300 

1 Di~tances are not to be reduced due to the presence of barricades. 

CLASS 9 and 3 ( T) 

I Unbarricaded 2 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 Explosives Explosives 
Storage Loaded Storage Loaded 

Locations Aircraft Locations Ai'T'm'aft 

All Quantities ______________ 300 50 100 30 

I Class 3 distances are not to be reduced for barricades. Followmg apphes to 3(T) only: Use unbarricaded 
distances unless barricades meet the requirements of paragraph 0524. 

2 Distances are not to be reduced due to the presence of barricades. 
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dicular to the door. If the door end is pro
vided with an effective separate barricade 
(par. 0524.1) then barricaded distances are 
applicable for all exposures. 

(2) Aboveground magazines are con
sidered to be effectively barricaded when 
they are separated from exposures by natu
ral o~ artificial barricades meeting the re
quirements of par. 0524.1. 

0524.5 Reduction of D_istances 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 
indicate where and to what extent prescribed 
table distances may be reduced by one-half 
in recognition of the protection afforded by 
barricading. 

(2) Distances prescribed in tables 5-3 
and 5-4 will not be reduced for storage of 
these classes in barricaded 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 
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instances the criteria requiring th~ 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 i:p. 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 
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. 

s; 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). 

(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 par. 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 t~e point such centerline 
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Figure 5-1. Location of Barricades Adjacent to Buildings. 
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furnished (such as set forth in para 0539) 
by HQ USAF. 

0527 Class 1 and 1 (TI Explosives Safety Distance 

Items. Items assigned to 'this class primarily 
present fire hazards producing no blast and 
virtually no fragmentation or toxic hazards 
beyond the normal fire hazard (clearance) 
distance. Examples of such items : Small 
arms ammunition without explosive pro
jectiles; fuse lighters; certain squibs; dis
tress signals; 20-MM ammunition without 
explosive projectiles; colored smoke gren
ades, and certain valves or switches contain
ing explosives. 

( 1) Class 1 ( T) : No safety distances are 
required for storage except those prescribed 
by para 0522.1 and 0522.7 fo!" POL. 

(2) Class 1: 
1. Limited quantities: Where essen

tial to the mission, commands may establish 
minimum levels of items in this class that'
may be stored in or near buildings (such 
as warehouses, hangers, security/ defense 
force buildings, barracks arms rooms, manu
facturing or operating buildings, etc.) with
out regard to explosives safety distances 
(quantity-dist~nces). See paras 0414 and 
0415 for conditions. This authority to estab
lish quantities and license specific locations 
may be further delegated to intermediate 
commands or to base commanders as de
sired. 

2. Quantities other than those ex
empted under subpara 1 above: Inhabited 
building, public railroad/public highway, 
and intraline distances will be not less than 
100 feet. Aboveground magazine distance is 
established at 100 feet but may be reduced, 
where necessary, to a minimum of 80 feet if 

structures are constructed of or protected 
by noncoml;mstible or fire resistive material 

(see atch 3, AFM 88-15 for details). No 

specific magazine distance is established for 
earth covered igloos, and other similar struc

tures upon the basis of this class of explo
sives. No upper limits have been established 
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for maximum quantities permitted in one 
storage location. EXCEPTION: Where dis
tance reductions are essential for small quan
tities, the Class 2 distances in the appropriate 
columns of table 5-1 may be used where they 
are less than the appropriate Class 1 distance 
(80 or 100 feet). 

0528 Class 2 Explosives Safety Distance Items. 

Items assigned to this class usually burn 
vigorously with little or no possibility of 
extinguishing fires that have gained headway 
in storage situations. Explosions normally 
are confined to pressure ruptures of con
tainers and do not produce propagating shock 
waves or damaging blast pressures beyond 
the specified magazine distance. A serious 
fire spread hazard can exist from projected 
burning fragments .of propellant, incendiary 
materials, packing materials, etc. Toxic 
hazards normally will not exist beyond the 
specified inhabited building distance. Ex
amples of explosives in this class: Military 
pyrotechnics; solid propellants in bulk, in 
containers or in assembled items not other
wise classified, and certain · assembled CBR 
items. Separate tables are provided for 
items in approved storage containers, items 
not in approved packages and for certain 
special propellants. EXCEPTION: Where 
essential to the mission, commands may 
establish minimum levels of items in this 
class, not to exceed 100 pounds net explosives 
weight at any given location, that may be 
stored in or near buildings (such as ware
houses, hangers, security/ defense force build
ings, barracks arms rooms, manufacturing 

.or operating buildings, etc.) without regard 
to explosives safety distances ( quantity-dis
tances). See paras 0414 and 0415 for condi
tions. This authority to establish quantities 
and license specific locations may be further 
delegated to intermediate commands or to 
base commanders as desired. Where requests 
from tenants cannot be resolved, the princi
ples of para 0209.3 will be followed. 

(1) Items packed in Approved Stor
age Containers : 
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TABLE 5-1. CLASS 2-EXPLOSIVES SAFETY DISTANCE. 
ITEMS PACKED IN APPROVED STORAGE CONTAINERS 

27 May 1965 

Quantity Unbarricaded Distance in Feet l 

Inhabited Public Highway & Aboveground Mag-
Pounds Pounds Building Public Railway azine & Intraline 
(Over) (Not Over) Distance Distances Distance 2 

0 50 25 25 17 
50 10-0 50 50 25 

100 1,000 75 75 50-
1,000 5,000 115 115 75 
5,000 10,000 150 150 100 

10,000 20,000 190 190 125 
20,000 30,000 215 215 145 
30,000 40,000 235 235 155 
40,000 50,000 250 250 165, 
50,000 60,000 260 260 175 
60,00-0 70,000 270 270 185 
70,000 80,000 280 280 190 
80,000 90,000 295 29p 195 
90,000 100,000 300 300 200 

100,000 200,000 375 375 250 
200,000 300,000 450 450 300 
300,000 400,000 525 525 350 
400,000 500,000 600 600 400 
500,000 1,00-0,000 800 800 500 

1,000,000 ---3 ---3 ---4 

1 Distances are not to be reduced due to the presence of barricades or for igloo storage except as provided 
under note 2. 

2 Igloos sited in accordance with tables 5-7 and 5-8 may be loaded to their physical capacity without regard 
to magazine or intraline separations shown in this column. 

3 Distances will be 8 times the cu'be root of the weight of explosives (d = 8--VW). 
' Distances will be 5 times the cube root of the weight of explosives ( d = 5--VW). 
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(2) Items Not Packed in Approved Storage Conta,iners . 

Pouruls 
(Over) 

0 
50 

100 
1,000 
5,000 

i0,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,0.00 
90,000 

100,000 
200,000 
300,000 

TABLE 5-2. CLASS 2-EXPLOSIVES SAFETY DISTANCE. ITEM 

NOT PACKED IN APPROVED STORAGE CONTAINERS. 

Quantity Unbarricaded Distance in Feet 1 

Inhabited Public Highway & Aboveground.Mag-

Pounds Building Public Railway azine & Intraline 

(Not Over) Distance Distances Distance 2 

50 25 25 25 

100 75 75 25 

1,000 100 100 50 

5,000 150 150 75 

10,000 200 200 100 

20,000 250 250 125 

30,000 285 285 145 

40,000 310 310 155 

50,000 330 330 165 

60,000 345 345 175 

70,000 360 360 185 

80,000 375 375 190 

90,000 390 390 195 

100,000 400 400 200 

200,000 500 500 250 

300,000 600 600 300 
3 

_ 1 Distances are not to be reduced to the presence of barricades or for igloo storage except as provided under 

note 2, 

2 Igloos sited in accordance with tables 5-7 and 5-8 may be loaded to their physical capacity without regard 

to magazine or intraline separations shown in this column. 

3 Maximum quantity permitted in a single earth covered magazine or igloo without specific approval for 

the deviation (see par. 0105). 
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distances set forth in table 5-5A is based 
upon blast damage and does not represent 

AFM 127-IOOC 

the distance to which some fragments may 
be projected. 

TABLE 5-5A. CLASS 6(T) EXPLOSIVES SAFETY DISTANCE 1 ---------
Quantity Un barricaded Distance in Feet 2 

Pounds of 
Explosive 

(Not Over) 

100,000 

Inhabited Building Distance 

1,370 

1 See par. 0623 for special requirements. 

Public Railway & 
Highway Distances 

820 

Magazine Distance 

300 

2 Distances may be reduced one-half when stored in accordance with par. 0624.6. 

0533 Class 7(T) Explosives Safety Distance Items 
(see para 0535 for Class 7). Items assigned to 
this -class stored in a single magazine may 
mass detonate unless _quantities can be 
divided into smaller separated groups in 
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 

Pounds 
(Over) 

0 
200 
600 

1,000 
1,500 
2,000 
5,000 

10,000 
15,000 

Pounds 
(Not Over) 

200 
600 

1,000 
1,500 
2,000 
5,000 

10,000 
16,000 
20,000 

Inhabited 
Building 

300 
540 
640 
710 
780 

1,010 
1,370 
1,540 
1,730 

--------
Unbarricaded Distance In Feet 1 

Public Railway & Intraline Aboveground Mag- · 
Highway Distances Distance azine Distance 

180! 
320 
'380 
430 
470 
610 
820 
920 

1,040 

60 
120 
140 
160 
180 
230 
300 
340 
400 

50 
65 
85 
95 

105 
140 
190 
210 
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 ex,pected 
to mass detonate when a small portion is 
initiated by any means, s_uch as: Fire, severe 

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
nents 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 large 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 
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being generated and degree of confinement 
(either "physical," enveloping action of the 
fire, or pressure generation). See par. 0306.6. 
Separate tables are provided for: lntermaga
.zine separation for standard igloo type maga
zines meeting the requirements of approved 
definitive drawings; intermagazine separa
tion for special igloos and between above
ground magazines; intraline separations; 
separations between explosives and inhabited 
buildings, passenger railroads, and public 
highways, and separations between explo
sives and aircraft areas (see para 0510 to 
determine applicable explosives content of 
items): 

(1) Intermagazine separation for standard igloo magazines: 

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

Distance In Feet Between Magazine 2 & 6 

Net Pounds of Explosives Barricaded 3 Unbarricaded 4 

0-250,000 1 185 6 3606 

1 Maximum quantity permitted in any one standard igloo magazine without specific approval for the devia
tion (see par. 0105). The standard igloo is the Earth Mounded Concrete Igloo AF DEF 33-15-11 (latest revi
sion), or equal. 

2 Igloos will not be so located that the unbarricaded door end of one igloo faces the unbarricaded door end 
of another igloo (see par. 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. 

s 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. 

4 Unbarricaded separation wm 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. 

6 Where existing igloos or small non-standard size igloo type magazines ( of earth covered reinforced con
crete arch construction comparable in strength to the standard igloo), presently sited at less than 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'{1/w) but not 
less than 35 feet. 

b Unbarricaded distances: 4.54 times the cube root of the weight of explosives (d = 4.54 '{1/w) but not 
less than 70 feet. 

6 Minimum possible side-to-side, back-to-back and front-to-back cubicle and building spacing can be ob
tained by using the new especially designed multicell steel arch-earth covered igloo structure (see paras. 
0210.35 (1) and 0421;2). Internal cubicle spacing in this type building is: Side-to-side - d = 1.25'{1/w, back
to-back - d = 1.5'{1/w. The front-to-back distance between two of these buildings is: d = 4.5'{1/w. Refer to 
the standard definitive drawings for further details on siting these buildings for given quantities of explosives 
(see paras. 0801 and 0803). 
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ard group: Use the distance given in the 
intra-group column or intraline column, as 
appropriate, of the applicable table ( 5-13, 
5-14, 5-15 or 5~17) for the larger of the 
separate quantities of propellants involved 
(see para. 0541.2). 

2. For propellants of different haz
ard groups: Upon the basis of the separate 
quantity of each propellant involved, deter
mine the distance given in the intra-group 
or intraline column, as appropriate, of the 
applicable table for each hazard class. Use · 
the greater distance (see par. 0541.2). 

(6) Incompatible Storage: 
1. Separation distance between pro

pellants of different compatibility groups 
· will be the inhabited building distance for 

the propellant quantity and hazard group 
which requires the greater distance. EX
CEPTION: Where propellants of the dif
ferent compatibility groups are subdivided 
by barriers (or other effective arrangements) 
to positively prevent mixing the minimum 
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separation will be determined in accordance 
with subparagraph (5)1 or 2 abovt;?, as ap
plicable. 

2. Minimum separation between quan
tities of any liquid propellant commodity of 
hazard groups I through IV and the various 
"classes" of other explosives will be the dis
tances prescribed for POL in par. 0522.7 (use 
the appropriate table in par. 0522.7 for the. 
class of explosives involved or the distance 
given in the table requiring the greater 
separation where more than one class is in
volved). 

(7) Exemption. Explosives safety dis
tance (quantity-distance) criteria set forth 
herein are not applicable to a single stand
ard minimum-size shipping container such 
as one 55-gallon drum, one 500-pound (net 
weight) cylinder, etc., bf the particular 
propellant involved, nor to lesser quantities. 
( Such containers will be stored in the normal 
manner prescribed for the commodity in
volved (see AFMs 71-4, 75-2, 160-39, etc.). 
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TABLE 5-13. HAZARD GROUP I-RELATIVELY LOW FIRE HAZARD 

Inhabited Buildings, Rail- Intra-Group for Com-
Pounds of Propellant roads, Highways & In- patible Storage Groups. 

compatible Storage (Commodities of the same 
Group 2 compatibility group fall-

ing within Hazard Group 
1)3 

Over Not Over Distance in Feet Distance in Feet 

Column1 Column2 Column 9 Column4 

1001 30 25 
100 2001 35 30 
200 3001 40 35 
300 4001 45 35 
400 5001 50 40 
500 600 50 40 
600 700 55 40 
700 800 55 45 
800 900 60 45 
900 1,000 60 45 

1,000 2,000 65 50 
2,000 3,000 70 55 
3,000 4,000 75 55 
4,000 5,000 80 60 
5,000 6,000 80 60 
6,000 7,000 85 65 
7,000 8,000 85 65 
8,000 9,000 90 70 
9,000 10,000 90 70 

10,000 15,000 95 75 -15,000 20,000 100 80 
20,000 25,000 105 80 
25,000 30,000 110 85 
30,000 35,000 110 85 
35,000 40,000 115 85 
40,000 45,000 120 90 
45,000 50,000 120 90 
50,000 60,000 125 95 
60,000 70,000 130 95 
70,000 80,000 130 100 
80,000 90,000 135 100 
90,000 100,000 135 105 

100,000 125,000 140 110 
125,000 150,000 145 110 
150,000 175,000 150 115 
175,000 200,000 155 115 
200,000 250,000 160 120 
250,000 300,000 165 125 
300,000 350,000 170 130 
350,000 400,000 175 130 
400,000 450,000 180 135 
450,000 500,000 180 135 
500,000 600,000 185 140 
600,000 700,000 190 145 
700,000 800,000 195 150 
800,000 900,000 200 150 
900,000 1,000,000 205 155 

1 See par. 0541.5(7). 2 See par. 0541.5(6). 3 See par. 0541.5(5) and (6). 
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TABLE 5-14. HAZARD GROUP II-FIRE HAZARD 

Inhabited Buildings, Rail- Intra-Group for Com-
Pounds of Propellant roads, Highways & In- patible Storage Groups. 

compatible Storage (Commodities of the same 
Groups2 compatibility group fall-

ing within Hazard Group 
11)9 

Over Not Over Distance in Feet Distance in Feet 

Column 1 • Column2 Columns Column 4 

1001 60 30 
100 2001 75 35 
200 3001 85 40 
800 4001 90 45 
400 5001 100 50 
500 600 100 60 
600 700 105 66 
700 800 110 66 
800 900 115 60 
900 1,000 120 60 

1,000 2,000 130 66 
2,000 8,000 146 70 
3,000 4,000 150 75 
4,000 5,000 160 80 
5,000 6,000 165 80 
6,000 7,000 170 85 
7,000 8,000 175 85 
8,000 9,000 175 90 
9,000 10,000 180 90 

10,000 15,000 195 ' 95 
15,000 20,000 205 100 
20,000 25,000 215 105 
25,000 30,000 220 110 
30,000 35,000 225 110 
85,000 40,000 230 115 
40,000 45,000 235 120 
45,000 50,000 240 120 
50,000 60,000 250 125 
60,000 70,000 255 130 
70,000 80,000 260 130 
80,000 90,000 265 135 
90,000 100,000 270 135 

100,000 125,000 285 140 
125,000 150,000 295 146 
150,000 175,000 305 160 
175,000 200,000 310 165 
200,000 250,000 320 160 
250,000 300,000 330 165 
300,000 360,000 340 170 
350,000 400,000 350 175 
400,000 450,000 355 180 
450,000 500,000 360 180 
500,000 600,000 375 185 
600,000 700,000 385 190 
700,000 800,000 895 196 
800,000 900,000 405 200 
900,000 1,000,000 410 205 

1 See par. 0541.5(7). 2 See par. 0541.5(6). a See par. 0641.5(5) and (6) . • 5-33 



AFM 127-l00C 27 May 1965 

TABLE 5-15. HAZARD GROUP Ill-FRAGMENT AND DEFLAGRATION HAZARD 1 

Inhabited Buildings, Railroads, High- Intra-Group for Compati-
Pounds of Propellant ways and Incompatible Storage Groups3 ble Storage groups. ( Com-

modities of the same 
compatibility .group fall-
ing within Hazard Group 

Distance in Feet III)4 

Over Not Over Unprotected ProtectedS Distance in Feet 

Columnl Column2 Columns Column4 Column 5 

1002 600 80 30 
100 2002 600 100 35 
200 3002 600 110 40 
300 4002 600 120 46 
400 · 5002 600 130 50 
500 600 600 135 60 
600 700 600 140 66 
700 800 600 145 65 
800 900 600 150 60 
900 1,000 600 160 60 

1,000 2,000 600 175 65 
2,000 3,000 600 190 70 
3,000 4,000 600 200 75 
4,000 6,000 600 210 80 
6,000 6,000 600 220 80 
6,000 7,000 600 225 85 
7,000 8,000 600 230 85 
8,000 9,000 600 235 90 
9,000 10,000 600 240 90 

10,000 15,000 600 260 95 
15,000 20,000 600 275 100 
20,000 25,000 600 285 105 
25,000 30,000 600 295 110 
30,000 35,000 600 300 110 
35,000 40,000 600 310 115 
40,000 45,000 600 315 120 
45,000 50,000 1,200 320 120 
50,000 60,000 1,200 330 126 
60,000 70,000 1,200 340 130 
70,000 80,000 1,200 350 130 
80,000 90,000 1,200 360 135 
90,000 100,000 1,200 365 135 

100,000 125,000 1,200 380 140 
125,000 150,000 1,200 395 145 
150,000 175,000 1,200 405 150 
175,000 200,000 1,200 415 155 
200,000 250,000 1,200 425 160 
250,000 300,000 1,800 440 165 
300,000 350,000 1,800 455 170 
350,000 400,000 1,800 465 175 
400,000 450,000 1,800 475 180 
450,000 500,000 1,800 485 180 
500,000 600,000 1,800 500 185 
600,000 700,000 1,800 515 190 
700,000 800,000 1,800 530 195 
800,000 900,000 1,800 540 200 
900,000 1,000,000 1,800 550 205 
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1 Basis for above table: 

Column 9-distarices which are necessary to provide reasonable protection from fragments of tanks or 
equipment which are expected to be thrown in event of a vapor phase explosion. 

Column 4-Bureau of Mines, Department of the Interior Report No. 5707 dated 1961-the recom
mended inhabited building distance given in this report and an extrapolation thereof (2 cal/ 
cm2 on 1% water vapor curve). 

Column 5-the above-referenced Bureau of Mines report inhabited building distances modified and 
extrapolated. These distances are an average of 37.5% of the inhabited building distances. 

6 "Protected" applies to inhabited buildings and other exposures indicated in the column 
heading (sited within range of the fragments expected from propellant facilities as set forth 
in column 3) that are effectively protected from fragments by terrain features, barricades or 
other physical means. 

2 See para. 0541.5(7). 
s See para. 0541.5(6). 
4 See para. 0541.5(5) and (6). 
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Propellant Combination 

LO2-LH2 

LO2_ - LH2 + RP-1 

LO2 - RP-1 or LO2 - NH3 

Inhibited Red Fuming 
Nitric Acid (IRFNA) - Aniline2 

IRFNA - UDMH2 

IRFNA - UDMH + JP-42 

N2O4 - UDHM + N2H 42 

N2O4 - UDMH + N2H 4 - Solid2 

Pentaborane + a fuel 

Pentaborane + an oxidizer 

Tetranitromethan (alone or 
in combination) 

Nitromethane (alone or in 
combination) 

Substitutions 

TABLE 5-16. LIQUID PROPELLANT HIGH EXPWSIVES (TNT) EQUIVALENTS 1 

Sum of 

Static Teat Stand88 

60% 

(60% for LO2 - LH2 
(10% for LO2 - RP-1 

10% 

10% 

10% 

10% 

5% 

5% plus the high explosives 
equivalent of the solid 
propellant 

10% 

60% 

100% 

100% 

Sum of 

Range Launch, Pad88 

60% 

(60% for LO2 - LH2 
(20% for LO2 - RP-1 

20% up to 500,000 pounds 
plus 10% over 500,000 pounds 

10% 

10% 

10% 

10% 

10% plus the high explosives 
equivalent of the solid 
propellant 

20% 

60% 

100% 

100% 

Percentages given above continue to apply where any of the substitutions 
shown below are made in the basic combination.4 

I Basis of the table: Developed by the Armed Services Explosives Safety Board Work Group on Explosives Equivalents for Liquid Propellants. 
Tetranitromethane and nitromethane are known to be detonable. The net weight of all non-nuclear mass-detonating explosives involved in any 
configuration, including components of nuclear items, will be added to the above equivalencies, where applicable, in determining required separations 
(see Note 1, table 5-17). 

2 These are hypergolic combinations. (Fuel and oxidizers that will ignite with each other.) 
3 The percenatge factors used for the explosives equivalencies of propellant mixtures at launch pads and static test stands were based upon 

such propellant1:, located aboveground and unconfined except for their tankage. Other configurations will be considered on an individual basis to 
determine applicable equivalencies. Major commands concerned will submit substantiated recommendations to Hq USAF together with, or in the 
same manner as, site plans for new facilities under para 0802. 

4 Substitutions: Alcohols or other hydrocarbons substitute for RP-1; H 2O2, F, BRF5, or C1F3 substituted for LO2 ; Monomethylhydrazine sub
stituted for hydrazine or UDMH, or ammonia substituted for any fuel were a hypergolic combination results. 
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0542 Explosives Safety Distance (Quantity-Dis
tance} and Other Criteria for Pier and Wharf 
Facilities Handling Explosives. 

0542.1 General. The criteria for piers and 
wharves handling mass-detonating explosives 
and ammunition are set forth in chapter 2, 
AFM 88-18. 

0542.2 Applicability. Criteria in AFM 88-
18 apply to the separation of piers and 
wharves and associated facilities within the 
boundaries of military installations, or piers 
and wharves and associated facilities used by 
a military service, at which mass-detonating 
explosives. or ammunition may be handled, 

AFM 127-lOOC 

or which may be present as cargo in ships' 
holds. Criteria are also given for the separa
tion of such facilities from adjacent piers 
and wharves and inhabited buildings that 
are not associated with the explosives facil
ities. 

0542.3 Exemption. Explosives safety dis
tance ( quantity-distance) criteria do not 
apply to ammunition or explosives stowed 
in ships' magazines for servicing shipboard 
armament or aircraft. Criteria do apply 
during loading, off-loading, stowage or 
shifting operations involving such stocks of 
ammunition and explosives. 
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Chapter 6 

ELECTRICAL HAZARDS 

0601 General. The installation and use of 
electrical equipment within an explosives 
area. (buildings, magazines, operating build
ings, shelters, etc.) will comply with the 
provisions of the latest edition of the Na
tional Electrical Code, NBFU Pamphlet No. 
70, as a minimum, unless specified otherwise 
herein (see also AFM 88-15) .. 

0602 location of Electrical Equipment. In plan
ning electrical equipment for hazardous lo
cations as defined in the N~tional Electrical 
Code, it is often possible to locate equipment 
in less hazardous or in non-hazardous areas 
and reduce the quantity of special equipment 
required. 

0602.1. Approved Equipment. Electrical 
. equipment listed by the Underwriters' Lab

oratories or other recognized testing agency 
is acceptable .in hazardous and nonhazardous 
locati.ons only when used under "approved" 
environmental and operational conditions. 

0602.2 Special Occupancies: 
( 1) Electrical equipment and installa

tions in hazardous locations Class I, II, or III, 
as defined in the National Electrical Code, 
will, where required in cases involving ex
plosives, comply with _the requirements of 
the code for division 1. When an area falls 
within the category of both Class I and Class 
II hazardous locations the equipment and 
installation will· meet the requirements for 
use in both exposures. 

(2) Provisions will be made for an 
alternate source of power for explosives op
erations where · the lack of a continuous 
supply of power may cause a fire or explosion. 

0602.3 Maintenance. Equipment and in
stallation requirements of the National Elec-

6-1 

trical Code for hazardous locations are based 
on safe performance under conditions· of 
proper use and maintenance. Therefore, 
more than ordinary care will be exerdsed in 
connection with the maintenance of electrical 
installations in hazardous locations. Elec
trical equipment and installations in hazard
ous locations will be periodically inspected 
and adequately maintained by qualified per
sonnel. A written record on inspections and 
maintenance will be kept. Where inspection 
frequency is not prescribed by TO, TM, or 
other directive, the inspection period will 
be fixed by proper local authority, upon the 
basis of the existing -situation, for the pur
pose of insuring safety of operation. 

0602.4 Hazardous Locations for Electrical 
Equipment. See par. 0210.28. An area does 
not become a hazardous location because of 
the mere presence of explosives. Conditions 
contemplated by the National Electrical Code 
should either exist, ef be possible under op
erational or accidental situations to qualify 
as an actual "hazardous location." However, 
some specific definitive drawings for explo
sives facilities require the installation of cer
tain basic electrical equipment meeting por
tions of the code for the sake of versatility, 
as further explained in Chapter 8. 

( 1) Hazardous locations are divided into 
three classes, in accordance with the National 
Electrical Code. Refer to the latest edition 
of the code for complete information. The 
following provides general information and 
guidance: 

1. Class I. Locations where flammable 
gases or vapors are or may be present in the 
air in quantities sufficient to produce explo
sives or ignitible mixtures. Rooms or build
ings containing vapors from which explosives 
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may condense will be considered Class I haz
ardous locations as defined in the National 
Electrical Code. 

2. Class II. Locations which are haz
ardous because of the presence of combusti
ble · dust. Rooms or buildings containing 
explosives dusts or explosives which are of 
such chemical composition or physical size 
that through movement, handling, or other 
means, particles of the explosives may be
come disassociated from the whole and be
come dispersed in the surrounding atmos
phere, either through normal or unusual 
means, will be considered Class II hazardous 
locations as defined in the National Electrical 
Code. 

3. Class Ill. Locations which are haz
ardous because of the presence of easily 
ignitible fibers, but where such fibers are 
not likely to be in suspension in air in quan
tities sufficient to produce ignitible mixtures. 

(2) Each of the above three classes are 
divided into two divisions depending on the 
degree of hazard within the class, viz., di
vision 1 (the more hazardous) and division 
2 ( the less hazardous). 

(3) Equipment for use in hazardous 
location (Class I), as defined in the National 
Electrical Code, is tested by the Under
writers' Laboratories with respect to safety 
of operation in the presence of flammable 
mixtures of specific vapors or gases with air. 
Groups of vapors or gases are: 

1. Group A. Atmospheres containing 
acetylene. · 

2. Group B. Atmospheres containing 
hydrogen or gases or vapors of equivalent 
hazard, such as manufactured gas. 

3. Group C. Atmospheres containing 
ethyl ether vapors, ethylene or cyclopropane. 

4, Group D. Atmospheres containing 
gasoline, hexane, naphtha, benzine, butane, 
propane, alcohols, acetone, benzol lacquer sol
vent vapors or natural gas. 

(4) Equipment for use in hazardous lo
cations (Class II), as defined in the National 
Electrical Code, is tested by the Under
writers' Laboratories with respect to safety 
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of operation in the presence of combustible 
dusts in air. Groups of combustible dusts 
are: 

1. Group E. Atmospheres containing 
metal dusts, including aluminum magnesium, 
and their commercial alloys, and other metals 
of similarly hazardous characteristics. 

2. Group F. Atmospheres containing 
carbon black, coal or coke dust. 

3. Group G. Atmospheres containing 
flour, starch, or grain dusts. 

(5) Magnesium flashlights or photoflash 
bulbs. (used in photography) are not per
mitted in hazardous locations (see par. 
0210.44). 

0603 Repairs of Electrical Equipment. Repairs 
and changes will be made only by qualified 
persons authorized to do such work. Where 
the equipment may have been exposed to con
tamination from explosives, the explosives 
will be removed or neutralized before repairs 
are started. 

0604 Lines. (Mandatory requirements of this 
para are not to be construed as "quantity
distance" criteria subject to waiver under 
para 0209. Proposals for "deviations" wfll . 
be handled as such under para 0105): 

(1) Lines of all types (including pri
mary and secondary power, transmission, 
communication, electric supply, or distribu
tion lines) of 15,000 volts. (maximum) or 
less, will be separated from the nearest point 
of any building containing explosives by a 
distance greater than the distance between 
the poles which support the lines. Further, 
in no case will these overhead lines pass 
within .50 feet of such buildings. 

(2) Public service communications lines, 
high voltage electrical power lines exceeding 
15,000 volts, and primary military emergency 
communications lines should be separated 
from explosives by "public highway" explo
sives safety distance (quantity-distance), 
but in no case will the separation be less than 
200 feet. 

0605 Service Lines Carrying Electrical Current to 
Buildings Containing Explosives: Service lines 

-

e· 
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of all types will, except for local telephone 
connections and similar low voltage "inter
com" or alarm systems, be run underground 
from a point at least 50 feet away from the 
building. The line side of the main discon
necting switch or circuit breaker will be pro
vided with suitable lightning arrestors, nor
mally located at the point of the overhead 
to underground-riser service connection. 
Where service entrance conductors terminate 
in a normally open switch or a single trans
former (in, on or near the building) a second 
set of properly grounded lightning arrestors 
will be provided adjacent to these devices. 
The overhead portions of all lines, including 
the following, wiil be in accordance with 
para 0604 (1) above. While not mandatory 
from the explosives safety viewpoint, local 
telephone service and similar low voltage 
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"intercom" or alarm systems should, where 
possible, also comply with the same under
ground routing for the last 50 feet. Where 
overhead "service drops" are employed, the 
installation must protect the stored explo
sives from undue exposure to lightning and 
the introduction of excessive power through 
the line from other outside sources (broken 
power lines, etc). 

.0606 Location of Electrical Motors. Electrical 
motors preferably should not be installed in 
rooms or buildings which are either Class I 
or Class II hazardous locations. They should 
be located outside of the room or building 
with no connection to the building except 
through mechanical glands or ,apertures 
adequately sealed against entrance of . haz

ardous materials into 
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leads into the form of a resonant dipole, or 
loop, or other effective type antenna. Short
ing 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. 

AFM 127-l00C 

0625.6 Future Developments. To alleviate 
some of the restrictive distances now in effect 
and to circumvent the various periods of RF 
silence which are often imposed, tentative 
standards have been prepared to adopt less 
sensitive EED's in future weapon systems. 

6-15 
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CHART 6-1. RECOMMENDED DISTANCES BETWEEN TRANSMITTER A 
ANTENNAS AND ELECTRO-EXPLOSIVE DEVICES 'W 

RADIO TRANSMITTERS 
Average or Peak 

Transmitted 
Power (Watts) 

(See Note 1) 

0-30 
30-50 
50-100 
100-250 
250-500 
500-1,000 
1,000-3,000 
3,000-5,000 
5,000-20,000 
20,000-50,000 
50,000-100,000 
Above 100,000 

Minimum Distances 
(loot) to Electro
explosive Devices 

(See Note 2) 

100 
150 
350 
500 
750 

1,000 
1,500 
2,000 
3,000 
5,000 

10,000 
See note 2 

FM MOBILE TRANSMITTERS 
1-10 
10-30 
30-60 
60-250 

5-25 
25-50 

RADAR TRANSMITTERS 

50-100 
100-250 
250-500 
500-1,000 
1,000-2,500 
2,500-5,000 
5,000-10,000 
10,000-25,000 
25,000-50,000 
50 ,000-100 ,000 

5 
10 
15 
30 

100 
150 
220 
350 
450 
650 

1,000 
1,500 
2,200 
3,500 
5,000 
7,000 

6-16 

100,000-250,000 
250,000-500,000 
Above 500,000 

10,000 
15,000 

See note 2 

Note 1: When the transmission is a pulsed or pulsed 
continuous wave type and its pulse width is less than 
ten microseconds, the left hand column indicates 
average power. For all other transmissions, includ
ing those with pulse widths greater than 10 micro
seconds, the left hand column indicates peak power. 
Note 2: 

a. Action in para b below should be taken when 
suspected hazards exist and: 

( 1) Sufficient guidance is not provided by this 
chart and Para 0625, or ... 

(2) Where the provisions of this chart cannot 
be met, or ... 

(3) Where it is considered necessary (in con
nection with facilities siting, operat.ional problems, 
etc.) to determine the full extent of the specific ex
plosives hazards involved or the absolute minimum 
separation distances permissible in a given local 
situation. 

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

(1) AFSC (SCSVE). 
(2) AFLC (MCM/MCO) and prime AMA's, 

OOAMA/SAAMA and/or GEEIA as appropriate. 
(3) HQ USAF (AFIAS-G) in a!J instances, 

and (AFIS-M) when missile systems are involved, 
AFINS when nuclear weapons are involved. NOTE: 
Information addressees shown above will contrib.ute 
to the final solution, when considered necessary or 
desirable, 'by providing data and recomemndations 
to SEG. 

Ii,. 
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near a car containing explosives, every effort 
should be made to remove the car to a safe 
place. 

0713.20 Inspection of Incoming Loaded 

Railcars. Railcars containing explosives will 
be inspected. This inspection comprises the 
examination of the outside and underside of 
each car for damage such as defective brakes, 
couplings, wheel flanges, hot boxes, etc. ; to 
detect unauthorized and suspicious articles; 
to check correctness of individual car num
bers and seal numbers against bills or lad
ings. When the probability of sabotage is 
remote, such inspections may be accom
plished from ground level without the aid 
of an inspection pit to discover unsafe struc
tural and mechanical deficiencies of the car. 
During periods of emergency when sabotage 
may be attempted, and also to aid in the 
rapid inspection and movement of cars, an 
inspection pit should be provided. Cars of 
explosives on which foreign and suspicious 
articles have been secreted or attached out
side or underneath the car, or cars which 
have a defect that could affect the safety of 
the installation or contents of the car, should 
be removed to the suspect car siding for cor
rection or repair. During times of national 
emergency, cars on· which the seal numbers 
do not correspond to those' shown on the bill 
of lading will be treated as suspect cars and 
should be removed to the suspect car siding 
for additional inspection. Cars which satis
factorily pass inspection may be considered 
reasonably safe but care should be exercised 
in breaking car seals and opening car doors 
because of the possibility .of shifting lading, 
leaking containers, etc. Cars may be opened 
for inspection in the classification yard when 
the quantity of explosives present in the 
classification yard does not exceed that per
mitted by the appropriate quantity-distance 
table, otherwise interior inspection should 

be accomplished after the cars· have been 
spotted at the unloading point. 

0713.21 Inspection of Outgoing Empty 

Railcars. Cars in which explosives are re

ceived will be inspected after unloading to 
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see that they are clean and free from loose 
explosives or other flammable materials, and 
that the placards and car certificates are re
moved. 

0713.22 Trailers-on-Flat~Cars ( TOFC) or 

"Piggyback" Explosives Loading/Unloading 

Sites. This transportation method is con
sidered a "change-of-mod~" during loading/ 
unloading operations, requiring only the use 
of good judgment in the site selection and 
proper control of operations in the local en
vironment. The following criteria governs 
the siting and utilization of explosives TOFC 
railheads. ( See para 0539 (3) for rail move
ment of Minuteman Motors.) 

· ( 1) Location will be as remote as prac
ticable from hazardous or populated areas; 
such as housing, schools, hospitals, adminis
tration areas, commercial centers, highways, 
railroad stations, flammable liquid storage, 
etc. 

(2) Facilities will be adequate for the 
operation and safe loading/unloading ramps 
will be designated. 

(3) Loading/unloading operations will 
be controlled to reduce exposures to the ab
soiute minimum (see para 0208). 

( 4) Trailers will be expeditiously re
moved from the railroad car and immediately 
dispatched to their destination or scheduled 
for prompt loading upon arrival at the site, 
as the case may be. If unforeseen loading/ 
unloading delay occurs explosives loaded 
trailers may be retained at the site for a 
short time. However, in no instance will this 
holding period exceed 24 hours. 

( 5) Adequate tie-down , 1f trailers to 
railcars and blocking and bracing of the ex
plosives in the trailer to assure cargo sta
bility in transit is essential. 

( 6) All provisions of chapter 7 pertain
ing to explosives laden motor vehicles ana 
the operation thereof will be applied where 
appropriate. 

(7) The provisions of Bureau of Explo
sives Pamphlet 6C apply to explosives 
"Piggyback" operations (lists rail cars and 
hitches approved for TOFC service). 

7-11 
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0714 Movement of Explosives S,hipments by Air. 
Air transportation of explosives by commer
cial aircraft is regulated by Civil Air Regu
lations, part 49 (which encompasses parts 
72 through 78 of the ICC Regulations), pro
mulgated by the Federal Aviation Agency 
(FAA). Instructions pertaining to explo
sives laden military aircraft (and certain 
DOD contract airlift operations conducted 
under FAA waiver) are primarily contained 
in AFR 55-14, AFM 71-4, TO llA-1-33 and 
other portions of this manual as applicable. 
However, the following provisions are in
cluded as matters of special interest. 

0714.1 Cargo: 
(1) Every precaution will be taken prior 

to loading to insure that explosives packing 
containers are serviceable, meet or better the 
required standard specifications for ship
ments (par. 0704), are properly marked, and 
give no evidence of damage to the contents. 
Packages showing evidence of content dam
age (leaking, moisture, staining, drop suffi
cient to produce undue shock, etc., depending 
upon the material involved) will not be 
loaded until considered safe for shipment by 
a qualified responsible person. Rejected con
tainers will be properly stored pending re
pair or disposition. 

(2) Mixed loading involving explosives 
will meet the requirements set forth in the 
"Loading and Storage Chart of Explosives 
and Other Dangerous Articles," attachment 
1, AFM 71-4 (para 0703) or chapter 1, AFM 
71-4, for exceptions. 

(3) Containers of explosives will be 
properly stowed aboard aircraft (consider
ing types involved) away from heating out
lets and sources of sparks or other such haz
ards, easily accessible in flight without mov
ing the cargo, and firmly secured to the air
craft structure to prevent shifting in flight. 

(4) Containers will not be opened or re
paired in aircraft unless necessary while air
borne for in-flight safety or necessary upon 
landing to safely unload a damaged con
tainer. Unserviceable or improper con
tainers noticed in transit should be removed 
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at the earliest opportunity for repair. Items 
held for repair will be properly stored. 

0714.2 Operational Safety Devices. Au
thorized signals, flares, egress systems com
ponents and other such explosives items nec
essary to flight operations and safety, in
cluding moderate quantities of small arms 
ammunition for crew use, are not considered 
in determining aircraft parking and explo
sive safety distance (quantity-distance) re
quirements. Unless operational installation 
location necessitates, these items should be 
placed in compartments inaccessible to pas
sengers during flight. 

0714.3 Explosives Safety Distances. Ex
plosives safety distances ( quantity-dis
tances) for explosives loaded aircraft ( or 
aircraft being loaded or unloaded) will be 
the same as those applicable to an equal 
quantity and class of explosives in an un
barricaded aboveground storage location 
(see para 0519.1 and TO llA-1-33). 

0714.4 Placarding of Aircraft. Aircraft 
containing Class A or B cargo, when parked 
in unposted or improperly posted (for cargo 
involved) parking or loading/unloading 
areas, will display appropriate placards in 
easily observed positions on or near the air
craft. EXPLOSIVES placards will be dis
played for Class A explosives and DANGER
OUS for Class B. These placards are not usect' 
for Class C explosives. Placards should be 
removed immediately before takeoff. Plac
ards will be of the same type as those re
quired for vehicles. AF Forms 1915 through 
1918 are also authorized for use in meeting 
this requirement. See para 0712.4. This 
cargo identification placarding procedure is 
not connected with the requirement for a 
positive method of easily determining the 
unarmed or armed status of aircraft em
ploying combat type armament and weapons 
systems in detail, as set forth in para 10, 
TO llA-1-33. 

0714.5 Loading and Unloading Aircraft. 
Before loading or unloading explosives: 

7-12 
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Chapter 8 

SITE PLANS, CONSTRUCTION AND UTILITIES 

0801 General. It is Air Force policy that fa
cilities will not be sited in violation of ex
plosives safety distance (quantity-distance) 
criteria. The latest appropriate explosives 
safety requirements and criteria will be 
followed in the planning, development, con
struction, modification or expansion of per
manent or temporary facilities and locations 
where Air Force interests and government 
furnished explosives are involved. This gen
eral provision is applicable to the following 
"types" of facilities and locations affecting 
explosives safety: 

(1) Facilities to be employed in manu
facturing, processing, storage, handling, 
shipping/receiving using or disposal of ex
plosives. 

(2) Fixed explosives locations pro
grammed for construction, such as aircraft 
loading/unloading pads, alert shelters, etc. 
Note: The designation of. existing aircraft 
parking locations or facilities as "explosives 
locations" does not require submission of 
site plans under para 0802. However, all 
pertinent criteria in this manual apply to 
the utilization of such locations when explo
sives are present. 

(3) Facilities and locations other than 
(1) and (2) above being sited within the 
limits of existing or programmed explosives 
safety distance (quantity-distance) "clear 
zones," or other criteria, that result in addi
tional exposures to explosives hazards or 
create hazards to the explosives. Inhabited 
buildings, recreational areas, petroleum and 
fuel storage, certain transmitters (para 
0625), electrical power lines and pipe lines 
for flammable commodities are examples of 
facilities affecting explosives safety. 
Note: Circumventing explosives Sl;lfety criteria by 
reductions in the maximum explosives capacity of 
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existing and programmed explosives facilities may 
ultimately result in a requirement for considerable 
priority construction in meeting the constantly 
changing Air Force mission and base utilization 
requirements '(if the hazards involved in conducting 
operations upon the basis of "built-in" exemptions 
or waivers to basic safety criteria are to be avoided). 
Every possible alternative solution should be in
vestigated and exceptional justification should exist 
before consideration is given to a reduction in maxi
mum capacity of explosives facilities in order to 
site an unrelated activity at some lesser distance. 
For example: Storage capacity of a base could be 
cut in half by such action if igloos originally sited 
for 60,000 net pounds of high explosives at 1570 feet 
from inhabited buildings were subjected to en
croachment by constructing an "inhabited" facility at 
1245 feet. The maximum capacity of such maga
zines would then be reduced to 30,000 pounds. 

0802 Submission of Site Plans for Explosives Fa
cilities and Facilities Affecting Explosives Safety 
(Par. 0801 ). All site plans for proposed con
struction of such facilities (including modifi
cations and expansions) will be submitted 
for explosives safety review and approval as 
follows: 

(1) The foregoing includes such plans 
for: 

1. Military installations. 
2. Contractor owned and contractor 

operated facilities on Air Force property. 
3. Contractor operated government 

owned facilities. 
4. Contractor facilities affecting gov

ernment furnished explosives stored by the 
contractor. ' 

(2) Site plans are not required by this 
headquarters for contractor-owned and op
erated facilities on private property, even 
though engaged in explosives work under 
Air Force contract (unless government fur
nished explosives are affected as explained 
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in para (1)4 above). This exemption does 
not preclude submission of such data to 
AFSC or AFLC elements in connection with 
their contractor guidance and monitoring 
responsibilities. 

(3) Installations, contractor activities 
where required under para (1) above, and 
Air National Guard units will forward cor
respondence and site plans as follows: 

1. Installations and contractor ac
tivities covered by subpara ( 1) above: To 
the appropriate major air command as spe
cifically instructed by that head.quarters or, 
in the absence of special instructions, 
through channels in sufficient copies to per
mit further processing as set forth in (4) 
below. 

2. ANG units located on ANG bases 
or on (or directly adjacent to) non-Air Force 
bases: Action copies will flow from the ANG 
unit to the State Adjutant General; National 
Guard Bureau, and appropriate AF "gain
ing major air command" (AFR 45-6), in 
turn. The ANG unit will provide an infor
mation copy of the plan to the nearby ( or 
"host") Army or Navy installation com~ 
mander where such command is involved or 
interested in the proposed siting. The gain
ing major air command will process such 
plans in the normal manner set forth in ( 4) 
below. The originating unit must provide 
sufficient copies of the plan to satisfy all re
quirements. 

8. ANG units located on (or directly 
adjacent to) Air Force bases: The ANG unit 
and the AF base ("host") will collaborate 
as necessary to insure proper consideration 
of all problems involved in the siting (i.e., 
subpara (6) below). Action copies will flow 
from the ANG unit to the State Adjutant 
General; National Guard Bureau, and appro
priate gaining major command (AFR 45-6), 
in turn. The ANG unit will provide an in
formation copy of the plan to the AF base 
("host") commander concerned. The gain
ing major command will, upon approval, 
forward the plan to the parent major air 
command ,of the AF base ("host") concerned, 
for comment or coordination and processing 
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in the normal manner set forth in (4) below. 
The originating unit must provide sufficient 
copies of the plan to satisfy all requirements. 

(4) Major air commands will submit 
correspondence and site plans in duplicate 
to HQ USAF, Director of Aerospace Safety 
(AFIAS-G2), Norton AFB, California 
92409, with information copies (including 
attachments) as required in 1 and 2 below. 
The Director of Aerospace Safety accom-

. plishes the explosives safety te.chnical re
view, resolves explosives safety problem 
areas, and obtains the agreement of the 
Armed Services Explosives Safety Board 
(ASESB): 

1. HQ USA F,(AFOCE-KD), Wash 
D.C. 20330 (1 copy) and the appropriate Air 
Force Regional Civil Engineer (AFRCE) 
(1 copy). These information copies are not 
required where construction is financed by 
a contractor. 

2. HQ USAF (AFMSP), Wash DC 
20333 (1 copy) where planned explosives 
facilities involve biological and chemical 
fillers, liquid propellants, toxic gasses, sonic 
hazard areas, all forms of electromagnetic 
radiation affecting health (including radio
active sources and microwave generators) 
and industrial X-ray. Correspondence should 
indicate that command medical personnel 
have reviewed the plans (AFM 161-2). 

(5) Normally, the major command for
warding plans to HQ USAF may expect no
tification of final action on properly prepared 
and submitted routine plans within 90 days. 
This notification will be provided by HQ 
USAF (AFOCE), upon completion of spe
cialized reviews, ASESB agreement, and 
resolution of problem areas, if· any (sub
paras (4) and (4) 2 above). HQ USAF 
(AFOCE) will also, in addition to the major 
command notice, inform the National Guard 
Bureau of final action taken on plans in
volving the ANG. Commands will provide 
the following information if priority action 
is a necessity (see AFR 127-100): 

1. Date reply is required. 
2. Proposed contract award date. 
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3. Reason: priority action is necessary . 

4. Reason for not forwarding plans in 
time for routine processing. 

5. Staff agencies and individuals to be 
contacted in the event clarification is re.:. 
quired in connection with any technical or 
operational detail. 

· ( 6) The correspondence ( plan package) 
will include all detailed information neces
sary to a complete understanding of the 
planned siting, construction and operation to 
be performed and/or operational plan to be 
supported. Such graphic data is essential 
to a prompt and proper evaluation of all 
explosives safety aspects and application of 
explosives safety criteria to the specific 
physical and operational situation. All ap
plicable portions of the following will be 
provided where such data will contribute in 
any way to the understanding, -evaluation 
and expeditious processing of the plans. 

1. Provide assurance that construc
tion of other facilities are not· scheduled 
within the explosives safety "clear zones" 

. established by the proposed siting. A state
ment that the proposed siting has been rec
onciled with the base master plan ( "basic" 
and development" elements) will suffice. 

2. Site pJ,an drawings are essential. 
Drawings must be legible and of not less 
than 1 inch-equals-400-feet scale (an 
approximation is acceptable from locations 
using the metric system, where the pref erred 
scale is not available). Large scale detail 
drawings, where appropriate, are desirable 
and will usually facilitate review. Each 
drawing should bear a date and number for 
positive identification. 

3. Topography maps with appropri
ately marked contour lines will be provided 
where terrain features are being considered 
as natural barricades or to otherwise influ
ence proposed siting. 

4. Site area location maps where 
appropriate. 

5. Standard facilities being sited will 
be identified by Air Force definitive drawing 
numbers. Detailed drawings of such facili-
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ties are .not required. Any proposed devia
tion from· standard definitive specifications 
will be fully explained. In the event new or 
nonstandard facilities (not covered by defini
tive drawings) are involved, basic "concept" 
drawings or sketches may be forwarded if 
finalized drawings and specifications are not 
available. A detailed or general description 
( as available) of planned substantial divid
ing walls, vent walls, fire walls, roofs,· opera
tional shields, barricades, exits, types of floor 
finish, and type of material to be used in 
proposed construction, will be provided 
where appropriate, as an attachment to any 
initial "concept" plan. Finalized drawings 
and complete specifications will be forwarded 
as soon as possible thereafter, unless spe
cifically · informed that such action is not 
necessary in connection with the construction 
proj~ct being considered. 

6. Where an identical complex or fa
cility is planned for a number of installa
tions, the details of the proposed complex 
or facility may be initially processed as a 
"typical" layout. Subsequent specific base 
sitings need only cover the details necessary 
to properly explain the placement of this 
"typical" facility in the local environment. 

7. All elements of the proposed siting 
( construction, modificati?n, etc.) and all 
existing and planned facilities and "expo
sures" within unbarricaded inhabited build
ing distances of the proposed siting must be 

properly located and identified on the site 
plan drawing and explained in legend notes 
on or attached to the plan. These notes will 
include a brief description of each facility 
or "exposure" and its utilization, as appli
cable, including the following (see chapters 
2 and 5): 

a. Base boundary line and/or re
strictive easement or agreement line. Show 
lines and explain any special provisions of 
the easement or agreement that effect the 
situation.- The appropriate line will be con
sidered upon the same basis as an "inhabited 
building" in all sitings, as expla"ined in para 

0502. 
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b. Launch pad or complex. Indicate 
type. 

c. Inhabited buildings. Give type 
(school, hospital, baseball diamond, aircraft 
maintenance shelter, etc.) and number of 
personnel involved. 

d. Public highways and public rail
ways. Identify and designate whether high
ways are primary or secondary. 

e. Aircraft storage area, runways, 
approach zones, parking areas or aprons. 
Designate whether used by civilian traffic 
(indicate extent of civilian traffic) combina
tion or military only. Indicate explosives 
loaded aircraft parking locations and class 
and quantity of explosives at each location 
and/or total "content" of the apron or area 
(where lack of aircraft separation neces
sitates consideration of the sum of all loads). 

• 
f. Magazine, operating building or 

other facility or explosives location (para 
0210.20). Give type (igloo-show door orien
tation, segregated storage, multicubicle, 
checkout and assembly, shipping/receiving, 
unloading docks, revetment, etc.) and indi
cate the standard definitive drawing· num
ber or nonstandard designation. Indicate 
maximum net weight and class of explosives 
authorized in the facility (and quantities 
forming the basis for safety distances where 
stocks are properly divided internally or 
high explosives equivalency figures permit 
reductions). Indicate personnel involved in 
explosives area offices, manufacturing/modi
fication/renovation lines, operating buildings 
(including a room or bay breakdown where 
appropriate). 

g. Fuel storage facilities. Indicate 
whether aboveground or underground and 
show maximum quantity and type of fuel 
that may be stored in the area. 

h. Pipe lines for flammable com
modities. Indicate line type, size, route and 
commodity. 

i. Electrical lines ( para 0604). In
dicate line type, route, maximum voltages 
involved, and pole locations where appropri
ate. 
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j. Utilities, buildings and facilities. 
Indicate main sources of supply by type and 
pertinent detail (100 foot water tank, base 
primary water main, power transformer 
bank, etc.). 

k. Site plans for the construction of 
new facilities for handling explosives loaded 
aircraft (shelters, parking areas, loading/ 
unloading pads, etc.). Show type of aircraft, 
type configuration and armament, quantity 
of explosives in each aircraft, separation dis
tance between explosives loaded stores on 
each single aircraft, separation between air
craft and a complete description of barri
cades (length, height, thickness at base and 
top, and material used). 

0803 Buildings (See Par. 0402): 

(1) In general earth-covered igloo type 
structures or single story buildings without 
basements are preferred for explosives. Air 
Force construction should follow standard 
definitive drawings unless operational re
quirements dictate use of special structures. 

(2) Exterior walls and roof coverings 
should be constructed of noncombustible 
materials. 
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(3) Roofs and walls, except for specifi
cally designed containment and protection 
purposes, should be as light in weight (weak) 
as practicable and constructed and sup
ported to permit the venting of an internal 
explosion with the formation of a minimum 
number of large fragments. Exceptions are 
made where specific design requirements 
such as the following must be met: Fire 
walls ( 0805), substantial dividing walls 
( 0806), special roof loadings, external over
pressure protection and specialized manu
facturing facilities. 

( 4) Each magazine will be provided with 
adequate ventilation or other suitable means 
of air circulation or dehumidification. 

0804 Interior Finishes and Floors: 

(1) Interior surfaces of explosives build
ings will be of noncombustible ( fire-resis
tive) material (see AFM 88-15 and para 
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0210.23). Where "hazardous locations" 
(paragraphs 0210.28 and 0602.4) exist, in
terior surfaces should, in addition, be smooth, 
free from cracks and crevices, have joints 

· taped or sealed and, where painted, covered 
with a hard gloss paint to facilitate cleaning 
and minimize surface collection of hazardous 
material. Horizontal ledges which might hold 
dust shall be avoided or beveled. Cove bases 
at the junction of the walls and floor are 
recommended. In the event it becomes nec
essary to use wood, cellulose base or other 
combustion supporting materials in the in
terior construction of an operating building, 
all exposed surfaces will be treated or cov
ered with suitable fire-retardant material 
(para 0210.24). 

(2) Conductive nonsparking floors are 
required, as set forth in para 0613.3, where 
certain exposed explosives and materials 
sensitive (easily detonated or ignited) to the 
uncontrolled discharge of static electricity 
are present. Such floors will be constructed 
of nonsparking material (that will not spark 
when vigorously stroked with a hardened 
steel file) such as lead, conductive rubber or 
conductive flooring. This floor material will 
be smooth and free from cracks and will be 
of a type that will not develop surface sepa
rations, wrinkle or buckle under operational 
conditions. The e'.ectrical resistance meas
ured between the ground and a 5 pound elec
trode in direct contact with 5 square inches 
of floor area will not exceed 250,000 ohms. 

(3) Floors in hazardous locations (para 
0210.28) will be constructed to facilitate 
cleaning and should have no cracks or crev
ices in which explosives may lodge. Sub
floors and finished flooring should not 
wrinkle or buckle under operating conditions. 
Where washing is required the entire con
struction will be capable of withstanding 
repeated applications of hot water or other 
compatible •cleaners. 

0805 Fire Walls. Fire walls are designed to 
prevent the spread of fire from one side to 
the other. The design and construction of 
fire walls may vary with the type of con-
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struction of the building and . its intended 
use. For the types of construction commonly 
encountered, fire walls should extend through 
the roof and .walls of the buildings. Fire walls 
should also be constructed of noncombustible 
material. Openings in fire walls will be held 
to a minimum and those necessary openings 
will be protected in accordance with the 
requirements of National Board of Fire 
Underwriters' Pamphlet No. 80, "Installa
tion of Fire Doors and Windows." 

0806 Substantial Dividing Walls (Para 0210.53): 

(1) Substantial dividing walls provide 
one of the means of separating quantities of 
explosives into smaller groups for the pur
pose of minimizing the results of an explo
sion and permitting a reduction in explosives 
safety distances (see para 0511). The func
tion of such a wall is to prevent the simul
taneous detonation (para 0210.51) of mass
detonating explosives (para 0210.39) on the 
opposite side of the wan in the event an ex
plosion occurs in either of the separated 
quantities. If simultaneous detonation is pre
vented the primary purpose of the wall will 
have been served, even though the wall may 
be demolished and the building suffer severe 
structural damage in the process. 

(2) Where high explosives are involved, 
"dividing walls" do not provide protection 
for personnel in the immediate vicinity of 
the wall. In fact, spalling of wall surfaces 
opposite the explosion source may cause 
formation of dangerous secondary missiles, 
depending upon wall construction and explo
sion variables. Personnel· operational shield
ing (para 0210.42) is normally required only 
where certain hazardous phases of manufac
turing or renovation type operations are 
being conducted (see chapter 10). 

(3) Testing accomplished to date under 
a current program designed to determine the 
extent of protection afforded by various types 
of dividing walls against "propagating ex
plosions" (para 0210.45), in connection with 
the storage of certain weapons in specific 
buildings (paragraphs 0421.1 and 0421.2), 
revealed that the capability of such walls to 
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prevent simultaneous detonation must also 
be revised downward. The extent of reduc
tion required (in the previously acceptable 
maximum of 5000 pounds on each side of a 
wall) cannot be accurately stated until 
further research and testing develops the 
specifics necessary to the establishment of 
such criteria. In the interim it will be nec
essary to base all storage plans and explo
sives safety distance (quantity-distance) re
. quirement calculations upon the total quan
tity of mass detonating explosives on both 
sides of a dividing wall where the quantity 
on either side exceeds 1000 pounds. Further, 
stacks of such explosives should be at least 
three feet from the wall. 

(4) Substantial dividing walls may not 
prevent "propagating explosions" (para 
0210.45) from occurring in situations involv
ing very small amounts of high explosives 
(results of the 1962-63 test series in the 
program ref erred to in the preceding para
graph). The possibility of propagation de
pends upon many variables (explosives types, 
quantities, and configuration; "sensitivity" 
of different assembled weapons; thickness 
and desig~ of walls; degree of pressure con
finement; distances between explosives and 
the wall, etc.). In view of the fore going and 
the fact that the total number of weapons 
containing plutonium exposed to possible in
volvement in a single accident, by either si
multaneous detonation or propagating explo
sions, will not exceed the limitations speci
fied in T.O. llN-20-12, it will be necessary 
for major air commands to submit specific 
proposed -storage plans for the storage of 
plutonium bearing weapons in situations in
volving "substantial dividing walls" of any 
type to this HQ (AFIAS-G) for explosives 
safety review. Reaffirmation is not neces
sary when proposed storage meets the eri
teria for a specific type weapon, building and 
storage, or protection condition promulgated 
by this headquarters after 30 April 1962. 
Major air commands must insure that all 
concerned are provided the details of such 
approved storage plans. 
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( 5) Substantial dividing walls will be 
constructed in one of the following forms : 

0806.1 Reinforced Concrete Walls. Rein
forced concrete walls may vary in thickness 
but will be not less than 12 inches thick. Con
crete and reinforcing steel will be as shown 
on pertinent Air Force definitive drawings 
(where applicable). As a minimum, both 
faces will be reinforced with rods at least 
one-half inch in diameter, spaced not more 
than 12 inches on centers horizontally and 
vertically, interlocked with the footing rods 
and secured to prevent overturning. Rods 
on one face will be staggered with regard 
to rods on the opposite face and should be 
approximately 2 inches from each face. Con
crete should have a design compressive 
strength of 2,500 psi. 

0806.2 Retaining Walls Filled With Earth 
or Sand. Retaining walls will be at least a 
five foot thickness of packed earth or sand, 
held between concrete, masonry or wooden 
retaining walls. 

0806.3 Sandbags. Sandbags dividing walls 
will be at least a six foot thi.ckness of sand
bags (least desirable except for strictly tem
porary operations). 

0807 Building Exits. One properly located exit 
will suffice for small operating rooms or 
cubicles ( containing explosives) having sub
stantially constructed walls on three sides, 
providing personnel are limited to the ab
solute minimum required to perform the par
ticular task, pref er ably not more than two 
( para 0204). In circumstances other than 
described above, at least two exits (regard
less of dimensions) will be provided f_or each 
operating room or operating building con
taining explosives. Rooms in which more 
than eight persons are employed should be 
provided with additional exits upon the basis 
of one exit for each additional group of 5 
persons ( or fraction thereof). Exits should 
be at least 30 inches wide. Width of exits 
may be considered in determining the total 
number of exits required. Each 30 inches 
of width may be considered an additional 
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exit. It is desirable to space exits equally 
about the perimeter of the building. Where 
possible exits should be no more than 25 feet 
away from employees and should lead di
rectly outside rather than into a hall or an
other room. In order to facilitate the unob
structed escape of personnel, exits will be 
specifically planned in each instance to ob
tain the best possible positioning under the 
circumstances. Arrangements that place the 
explosives between working personnel and 
exits should be avoided. 

0808 Doors. Exit doors in operating build
ings will open outw~rd and during operating 
hours will not be fastened with locks other 
than anti-panic catches or other quick
releasing devices. Exit doors will not be ob
structed. Exit doors in buildings containing 
explosives, except storage magazines, should 
be panel or flush type doors in pairs. Vision 
panels may be provided in each door where 
desirable, except where the using agency 
determines that the vision panel should be 
omitted for security reasons. Vision panels 
should be in the upper half of the door, not 
exceed 100 sq. inches and be glazed with 
acrylic plastic or equal material ( transpar
ent nonshatterable noncombustible material 
or slow burning material of a type which is 
practically smokeless during combustion). 
In no case should the opening of the exit door 
be less than 2 feet 6 inches wide by 6 feet 8 
inches high, All interior doors should open 
in the direction of flow of material. 

0809 Safety Chutes. Safety chutes will be pro
vided as exits from hazardous locations 
where rapid egress is vital and cannot be 
otherwise obtained. Safety chutes normally 
are required for multistoried buildings and 
will be provided for work levels above the 
ground floor. Safety chutes should be located 
on opposite sides of the operation where 
practicable to reduce the likelihood of per
sonnel being trapped by fire between them 
and a single chute. Exit to safety chutes 
will open on a platform not less than 3 feet 
square equipped with guardrails. The chutes 
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will begin at the outside edge of the platform 
and not at the edge of the buildings. Land
ings from safety chutes should be located at 
selected places which will lead directly to 
escape routes free from tripping hazards, 
low guy lines, drains, ditches, or other ob
structions. Manually or automatically con
trolled trips should be installed at or near 
the entrance to chutes to give an alarm in 
the ,operating building and in nearby struc
tures; this device may also actuate deluge 
valves and water curtains in the building or 
room effected. Recommended safety· chute 
dimensions and construction are: Angle, 
40~-50° with the horizontal; depth of chute, 
24 inches; radius at bottom of chute, 12 
inches. The lower end of the chute will not 
be over 24 inches above the ground. If nec
essary, the end of the chute will have a hori
zontal ruh sufficient to prevent an injury to 
the employee because of speed of exit. In 
general, chutes less than 15 feet long ·require 
no horizontal run, those 40 feet long require 
6 feet of horizontal run. The juncture of 
the two sections will be well rounded. The 
sheets of metal of which the chute is con
structed will overlap in the direction of 
travel. 

0810 Emergency Exits and Fire Escapes. The 
requirements of the latest edition of the 
American Standards Association (ASA) 
Building Exits code should be used as a guide 
for the necessity, design, and construction 
of emergency exits and fire escapes. Pro
vision of emergency exits, including safety 
chutes for explosives operating buildings, 
will not be less than the requirements of 
paragraphs 0807, 0808, and 0809. Exterior 
fire escapes from buildings two or more 
stories in height will be of noncombustible 
material and should be located at a section 
-of the wall not containing windo·vs. Sup
porting members for safety chutes should be 
made of noncombustible materials. Windows 
or doors in proximity to the fire escape, and 
from which flames may reach escaping per
sonnel, should be glazed with wire glass ex
cept in explosives operating buildings where 
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the glazing should consist of relatively non
shatterable, transparent, slow bur~ing plastic 
materials of type which is practically smoke
less when under combustion. Windows re
quired to be glazed with wired glass will be 
of the fixed type. Fire escapes and stairways 
having 4 or more risers will have handrails. 

0811 Stairways. Stairways, 4 or more risers 
in height, will be provided with handrails. 
Open risers should be avoided. Where stair
ways exist in an explosives building or in 
one where a dangerous fire hazard exists, 
handrails will be 42 inches high to preclude 
falls when vision might be impaired by in
jury or when panic might result. Risers 
should not exceed 7 inches and treads should 
be at least 10 inches wide exclusive of pro
jections. In other cases, stair handrails will 
be between 30 and 34 inches high. Long stair
ways will be provided with landings. Maxi
mum height between such successive stair 
landings should not exceed 12 feet. The in
stallation of winding or. "spiral" stairways 
should _be avoided. For a rise of less than 
20° an incline or ramp should be used. For 
a rise between 20 ° and 50 ° stairways are 
required. Landings should be the same width 
as stairways and not less than 3 feet 6 inches 
in length. 
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0812 Fixed Ladders. Fixed ladders should 
conform to the latest edition of the American 
Standards Association (ASA) Safety Code 
for Construction Care and Use of Ladders 
and AFM 32-3. Fixed ladders erected in 
areas in which a stairway cannot be con
structed should be made of steel. Where fixed 
ladders exceed 20 feet in height, a cage or 
basket guard (beginning not more than 8 
feet above grade), or other acceptable de
vice to prevent falling will be provided. The 
ladder will have a minimum back clearance 
of 30 inches, minimum front clearance of 
61/2 inches, and a minimum side clearance 
of 15 inches measured from center line. Side 
rails of permanent ladders should extend 3 
feet 6 inches above landings. Landings or 
platform space should not be over 16 feet 
apart vertically. 

0813 Platforms, Runways and Railings. Plat
forms, runways and railings should conform 
to the latest edition of the American Stand
ards Association Safety Code for Floor and 
Wall Openings, Railings and Toeboards. 
Platforms, runways, and railings will be of 
first-grade materials and constructed in a 
substantial manner. Platforms and runways 
less than 30 feet long require one stairway 
or fixed ladder; those 
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Protective Equipment to 
Chemical Group be ivorn 5 

C 
Spontaneous 
Flammable 

D 
Incendiary and 
Readily 
Flammable 

Protective Equipment to be 
readily available 5 
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First Aid Equipment J 

( 95 % ) and 4 ounces of chloro
form to which has been added 
a few drops of ammonia. 
5. A small carboy of saturated 
solution of sodium sulfite in 
grain alcohol (95%). Carboy 
will be kept sealed 'to prevent 
evaporation. 
6. A bottle of alcoholic sodium 
bicarbonate solution, made by 
dissolving 3 ½ ounces · of 
sodium bicarbona·te in a pint 
of water and then adding, a 
pint of alcohol. 

1. Flame-proof gloves and 1. Copper sulfate pads. 
coveralls. 2. A 5 gallon pail and two 
2. Protective face shield. sponges. 
3. Tubs, barrels or tanks filled 3. 1 gallon botle of 5% copper 
with water large enough to sulfate solution and · gauze 
submerge the item of WP sponges. 
filled munitions should be lo-
cated adjacent to magazines 
or outdoor stacks when actu-
ally working with such items. 

1. Gas Masks None 

I Will be worn on entry to magazine to make contamination test prior to operation and at all times area 
is contaminated or contamination is suspected. During any operation in which nerve gas is involved at least 
one person will stand by in a safe area to render assistance in case of an emergency. Whenever a person 
enters a nerve gas area another person will be stationed in a nearby safe area wearing proper protective 
clothing and equipment in such a -position that he can observe the operation being performed. See par. 0907 
(4). 

2 Prior to entering a nerve gas area all personnel will open their gas mask carryng container and retain 
the mask readily available on their person for immediate use. 

3 Complete protective and first-aid equipment, in sufficient quantity for all operators and casuals, will be 
retained in the immediate vicinity of any operation in which Group A agents are involved. 

4 Use of either item 1 or 2 optional, however, adequate supply will be available to meet the requirements 
for all operators and casuals. 

5 Protective and first-aid equipment and supplies should be reviewed by competent medical personnel to 
insure adequacy under the particular local situation. Where necessary, first-aid "kits" may be locally as
sembled or tailored to meet actual conditions. , 

0904.2 Group B Chemical Munitions. "This 
magazine (or storage area) contains Group 
B (toxic and smoke) chemical munitions re
quiring gas masks. If leaking munitions or 
odor is present, wear gas mask." 

0904.3 Group C Chemical Munitions. "This 
magazine (or storage area) contains Group 
C (spontaneously flammable) chemical muni
tions." 

9-5 

0904.4 Group D Chemical Munitions. "This 
magazine ( or storage area) contains Group 
D (incendary and readily flammable) chemi
cal munitions. If odor or smoke is present, 
wear gas mask." 

0905 Disposal of Defective Munitions. The 
methods of this chapter are for the disposal 
of leaking chemical munitions. Under emer
gency circumstances, disposal niay be accom 
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plished by methods decided upon by the Com
mander. Methods used will be based on the 
properties of the fillings. Information on 
methods for disposal of large quantities of 
chemical munitions may be obtained from 
HQ OOAMA (OOYS), Hill AFB, Utah 84401. 

! 

0906 Group. A Chemical Agents. Chemical 
agents of this group are the most dangerous 
to handle. Personnel can be exposed to or 
contaminated by the chemical agents and 
not be aware of it until the effects first be
come . noticeable several minutes or hours 
after exposure. Complete protective clothing 
should be worn by personnel handling the 
chemical agents described in subparagraphs 
0906.1 to 0906.4. See para 0907(4). 

09~6; 1 ¥ustard Gases (Symbol:• Hor HD). 
Mustard gas as filled in munitions is a liquid, 
light yellow to dark brown or black in color, 
freezing at 46°F 50°F. (The pure product 
freezes at 58°F.) Its odor is faint and some
what like horseradish or garlic; distilled 
mustard gas (HD) has the least odor. Both 
the liquid and vapor cause intense inflamma
tion which may blister the skin or mucous 
membrane with which they come in contact. 
In addition, mustard gas causes reddening 
and inflammation of the eyes, burning the 
nose and throat, and inflammation of the 
respiratory tract. No warning is given at 
the time of exposure but symptoms develop 
4 to 24 hours afterward. Exposure to slight 
concentration causes severe burns. Mustard 
gas can usually be detected by its odor in 
any concentration likely to produce burns, 
although HD is more difficult to detect. One 
rapidly becomes accustomed to the odor of 
mustard gas, consequently after a few min
utes' exposure, the odor is no longer noticed. 
Therefore, the chemical agent detector kit 
should be used at regular intervals for de
tection of dangerous concentrations. When 
such a concentration is detected, it is essen
tial that all unprotected personnel leave the 
area at . once. Any work done thereafter 
should be performed by men completely pro
tected by gas masks, protective clothing, pro
tective gloves or mittens, protective shoes 
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or boots and heavy rubber aprons. Each 
man should carry a M5 protectiYe ointment 
kit (tubes of protective ointment) in his gas 
mask carrier. Mustard gas is persistent and 
if decontamination is not started at once the 
area may remain dangerous for periods vary
ing from several days to weeks or even years. 
Mustard gas is best destroyed by using bleach 
or by DANC solution. 

0906.2 Nitrogen Mitstard Gas (Symbol: 
HN-1). There are several combinations of 
nitrogen mustard gas. In general, nitrogen 
mustar.d gas is a colorless to pale yellow liq-. 
uid, having a faint odor varying from fishy 
to almost odorless. It ii; especially damaging 
to the eyes and may injure them perma
nently. It produces blisters on the skin simi
lar to those produced by mustard gas but 
acts more quickly. It is much less vesicant 
than H, since greater amounts are required 
to produce similar injuries. Because nitro
gen mustard gas may be virtually odorless, 
harmful effects may be produced without 
warning. It attacks the respiratory tract as 
mustard gas does, but to a lesser degree and· 
has especially dangerous effects on the eyes 
and may result in permanent injury or blind
ness. Both the vapor and liquid are danger
ous. Nitrogen mustard gases are comprised 
of compounds ranging from solid to liquid of 
varying degrees of toxicity, therefore, the 
chemical agent detector kit should be used at 
regular intervals for detection of dangerous 
concentrations. When dangerous liquid or 
vapor concentrations of HN-1 are en
countered, gas masks and protective cloth
ing will be worn by personnel. When work
ing with mitrogen mustard gases, personnel 
will carry a protective ointment kit in the 
gas mask carrier. HN-1 is destroyed by 
bleach or by DANC solution. Nitrogen 
mustard is also persistent and precautions 
should be taken similar to those for mustard 
gas. 
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0906.3 Lewisite (Symbol: L) When pure, 
lewisite is a colorless or Elightly yellow liquid 
which may be almost odorless. The product 
as it is usually prepared for filling is a dark 
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green oily liquid having a faint odor re
sembling that of the geranium plant. Its 
freezing point is approximately 15°F. The 
vapor causes a very disagreeable burning, or 
biting and stinging sensation in the nose and 
throat, and sometimes causes violent sneez-
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ing. The liquid on the skin causes pain 
almost immediately, and the eyes are espe
cially susceptible to both vapor and liquid. 
Like mustard gas, lewisite has strong blister
ing properties and is a powerful lung ir
ritant. Its 
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1016.7 Fires Involving Chlorates .. Fires 
involving chlorates should be fought with 
solid streams of water or with water fog, de
pending upon circumstances. The use of 
solid streams enables fighting the fire from 
a greater distance but introduces the possi
bility of steam explosion against which pre
cautions will be taken. Water fog offers the 
advantage of quicker cooling. Its normal 
smothering action, however, is obviated by 
the ability of chlorates to furnish oxygen to 
the fire. 
WARNING: Latent fire hazards may be generated 
in any material (shoes, clothing, etc.) that become 
saturated with chlorate laden water from fire fight
ing. Proper disposal of contaminated water is neces
sary and contaminated clothing and other materials 
will be promptly removed and decontaminated or 
disposed of. When such materials dry out they be
come serious fire hazards and are easily ignited. 

1017 Perchlorates: 

1017.1 General. Perchlorates form 
slightly less sensitive mixtures than do 
chlorates and should be substituted wherever 
possible. Advantages of using perchlorates 
include a lesser sensitivity to impact and 
friction, the nonformation of a free acid 
when moisture is present, and greater safety 
in the.event of accidental contact with weak 
acids w~ich form the principal part of many 
of the. gums such as rosin used in binding 
pyrotechnic mixtures. 

1017.2 Ammonium Perchlorate. Ammo
nium perchlorate alone is an explosive but 
is exploded with difficulty. It is· stable at 
ordinary temperatures but decomposes at a 
maintained temperature of 302°F. (150° C.). 
It has the same degree of sensitivity to im
pact as picric acid. It becomes a high explo
sive when mixed with flammable materials 
and metal powders. 

1017.3 Containers. Containers for perchlo
rates and chlorates in storage include wooden 
boxes, kegs, barrels and sometimes iron 
drums. All damaged and broken containers 
should be removed from the storehouse and 
spilled material swept up promptly and de
stroyed. 
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1017.4 Fires Involving Perchlorates. Fires 
involving perchlorates alone may be fought 
with water. 

1018 Peroxides: 

1018.1 General. Solid peroxides decompose 
easily in the presence of moisture to liberate 
oxygen and should, therefore, be stored in a 
cool dry place. They present a dangerous 
fire hazard, particularly when incorporated 
with combustible materials. Sodium per
oxide should be protected from contact with 
water inasmuch as it then becomes explosive. 
Hydrogen peroxide of approximately 30 per
cent strength is unstable, -liberates oxygen 
and exhibits much the same characteristics 
as the solid peroxides. 

1018.2 High Strength Hydrogen Peroxide: 

( 1) High strength hydrogen peroxide 
(90 percent or greater) is shipped in spe
cially designed containers which are vented. 
It should be stored only in containers which 
are vented to the atmosphere and the vent 
constructed so that foreign material will not 
enter containers. It will be stored in a cool, 
shaded location devoted exclusively to the 
purpose. Containers of hydrogen peroxide 
will never be permitted to exceed 15 ° above 
ambient temperatures. Larger increases in 
temperature may indicate a decomposition 
of the hydrogen peroxide. Operators will be 
instructed to report any undue heating of 
hydrogen .peroxide drums to the person in 
charge, and the area will be evacuated im
mediately. A water spray system for cool
ing should be installed in hydrogen peroxide 
storage locations. The spray system will be 
turned on immediately upon observation of 
any undue heating of the storage drums. If 
hydrogen peroxide is to be stored for long 
periods, high purity aluminum containers 
should be used. 

(2) Cleanliness and good housekeeping 
are of prime importance in handling this 
material. All tanks, tubes and fittings will be 
thoroughly cleaned. The recommended clean
ing procedure is: place parts in a pickling 
solution of 0.5 percent sodium hydroxide for 
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one hour at room temperature, then wash 
with clean water, dry and place in 35 percent 
solution of CP sulfuric acid for one hour at 
room temperature. Wash, dry, and place in 
25 to 30 percent solution of hydrogen perox
ide for at least 24 hours, then drain off the 
solution. The part is then ready for use. The 
25 to 30 percent peroxide solution is dis
carded. 

(3) Hydrogen peroxide when in con
tact with the skin causes a burn and dis
coloration. Running water should be avail
able in the storage area and any part of the 
skin that has contact with hydrogen perox
ide should be washed immediately with 
water. A 3 percent boric acid solution should 
be available for irrigation of the eye in case 
of accidental splashing. Spillages of hy
drogen peroxide will immediately ·be washed 
away with water. All persons handling this 
material will wear face shields, rubber gloves 
and rubber trousers worn on the outside of 
rubber boots. 

(4) Only the following materials should 
be used in equipment contacting high 
strength hydrogen peroxide :· "Pyrex" glass, 
high purity aluminum, pure tin, "Koroseal" 
or equal. Stainless steel types 304, 309, 310, 
316, 321, and 347, are suitable for periods of 
two months or less. 

1018.3 Fires Involving Peroxides. Fires 
involving peroxides, except sodium peroxide, 
may be fought with water. Sodium peroxide 
fires should be smothered with sand, ashes, 
dirt, or rock dust. · 

1019 Nitrates: 

1019.1 General.· Many nitrates are not 
flammable in themselves. They are usually 
stored in wooden boxes, kegs, or barrels. 
Ammonium nitrate, however, is normally 
shipped in special waterproofed bags or 
metal containers. Barium nitrate is some
times stored in iron drums. Regardless of 
the type of container it should be moisture
proof and nitrates should be stored in a dry 
place since they cake in the presence of mois
ture. 
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1019.2 Ammonium Nitrate: 

(1) Ammonium nitrate in confinement 
sometimes detonates with the violence of a 
high explosive but a relatively heavy initia
tor is ordinarily required. Under the effect 
of heating alone, ammonium nitrate will de
compose. Contamination with chlorides, 
sulfur, nitro-bodies, charcoal, metallic ni
trates, metal powders, petroleum derivatives 
and oxidizable carbonaceous materials sensi
tizes ammonium nitrate, accelerates its de

. composition, and increases the violence of 
the reactions. Zinc or lead contamination 
lowers the decomposition temperature to 
200° F. (93.3° C.). Galvanized metals and 
lead solder will not, therefore, be used in the 
vicinity· of ammonium nitrate operations. 
The burning of ammonium nitrate and com
bustible material, as for example wood or 
paper containers, may produce a mixture of 
gases which under proper conditions of pres
sure may detonate with sufficient force to 
initiate the detonation of ammonium nitrate. 
Fires involving ammonium nitrate will be 
vented to the greatest practicable extent be
cause air acts as a· diluent for the hazardous 
gases, minimizing the probability of explo
sion. 

(2) In high p2n (evaporating) opera
tions, deluge systems will be provided over 
the pans for use in case of fire. Tempera
tures used to heat the liquor will not exceed 
317° F. (saturated steam at 100 psi). High 
pan operations will be located at Class 9 dis
tances from adjacent structures other than 
the graining building. The· graining build
ing, however will b.e projected from the high 
pans of an approved barricade. The Class 9 
distances specified above may be based on 
the maximum quantity of ammonium nitrate 
contained in any one high pan. 

(3) Fires involving nitrate should be 
fought with large quantities of water but 
never with steam. Solid hose streams enable 
the fire to be fought from a greater distance 
but introduce the hazard of steam explosion 
particularly if the nitrate is molten; there
fore, the hose streams should be directed 
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from behind a protective barrier. Under 
some circumstances where the fire is in the 
incipient stage and accessible, water fog may 
be used to advantage but it will have no 
smothering action since the burning material 
provides its own oxygen. 

( 4) Storage of ammonium nitrate in ex
plosives storage magazines is preferred. 
When stored in an area where there is a 
possibility that explosives may be projected 
into the nitrates, the requirements for Class 
9 explosives are applicable. When stored in 
an area with fire hazards only and separated 
by inhabited building distances from areas 
containing· ammunition, ammonium nitrate 
may be stored in accordance with the regula-
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tions governing the storage of Class 2 solid 
propellants. (See chapter 5.) 

1. Buildings, other than earth-covered 
magazines, used for the storage of am
monium nitrate should be of a type easily 
vented in the event of fire in order that the 
gases produced during combustion, and con
sidered potential sources of explosion to the 
commodity, are dissipated. The floors of 
such buildings should be of a type to prevent 
hazardous impregnation by the nitrate. 

2 . . Stacking within storage buildings 
other. than earth-covered magazines should 
anticipate stacks not larger than 12 by 12 
feet plan dimension and not higher than 7 
feet. Aisles not 
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