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EXPLOSIVES SAFETY MANUAL 

This manual gives commanders safety criteria for operations involving explosives. Together 
with Air Force regulations in the 32-series, it provides a central authoritative publication for 
ready reference. The manual has been developed to cover all Air Force explosives operations; 
however, unusual circumstances not specifically treated may arise. In such instances, 
commander-a are aut"horised to issue special instructions. Unless otherwise stated herein, 
commanders are authori:ied to delegate authority as they deem appropriate. The commander 
of an installation is solely responsible for safety within his command. Mandatory provisions 
are characteri:ied by use of the word "will" and recommended provisions by use of the word 
"should." 
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Chapter I 

INTRODUCTION 

0101 General. This manual provides safety 
standards for operations involving explosives. 
Proper safety instructions, adequate training, and 
careful supervision of personnel are essential to 
accident-free operations. 

0102 · Operating Guidance. Personnel will use 
this manual as the primary source of information 
on all matters pertaining to explosives safety. 
The objective is to reduce and eliminate accidents 
that result in injury, loss of life, or destruction of 
property. Most accidents can be prevented when 
effective and aggressive safety programs are 
carried out and receive enthusiastic Command 
interest. 

0103 Minimum Requirements. The safety cri
teria in this manual are minimum requirements, 
designed to cover average conditions at most Air 
Forces bases. If is impractical to try to cover all 
situations that may arise. Therefore, the coopera
tion and resourcefulness 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 man
ual does not necessarily indicate that no safeguard 
is needed. Reference par. 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 govern
ments 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. personnel and property (equipment, build
ings, etc.) to explosives hazards. 

0105 Responsibility of Commanders. A Com
mander of an Air Force establishment is solely 
responsible for the safety of his establishment. 
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It is important that he assume the same active, 
aggressive leadership in safety practices that he 
assumes in other phases of comm.and respon
sibility. The Commander will enforce the manda
tory requirements of this manual and will be 
guided by the recommended provisions. He will 
institute inspections necessary to ensure that all 
operations involving explosives are conducted in 
accordance with prescribed s11,fety precautions 
and requirements. In addition, he will take action 
to correct deficiencies reported as a r~sult of 
surveys or inspections, activities in accordance 
with established Air Force safety policies and 
standards. The Commander 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 under
stood and strictly enforced. Where saf etr 
precautions or requirements appear to be needed 
but have ·not been provided, or where existing 
provisions are inadequate, the Commander will 
issue supplementary instructions as necessary. 
Where it is impossible to comply with a manda
tory explosives safety distance (quantity-distance) 
requirement in this manual, the Commander will, 
if operations are to continue, request a waiver 
(par. 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 omis
sions or inadequacies, through command channels, 
to HQ USAF, Director of Aerospace Safety 
(AFIAS-G) Norton AFB, California 92409. All 
Air Force Plant Representatives and Air Force 
officers in charge at gov~mment-owned, con
tract-operated industrial facilities which manufac
ture, process or handle explosives are responsible 
for enforcing the safety regulations in this manual. 
This is not to be construed as relieving the con
tractor of responsibilities of operating under. a 
"safety clause" contract 
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0106 Responsibility of Key Personnel. If an 
explosives safety program is to operate effectively, 
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 prop
erty damage. 

0107 Responsibility of Supervisors. Super
visors are responsible for thoroughly instructing 
operating personnel in the safety practices appli
cable to the operations that they are performing, 
and enforcing the observance of all safety require
ments governing 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 operations 
under his jurisdiction. 

0108 Responsibility of Operating Personnel. 
Operating personnel are responsible for under
standing and strictly observing all safety stand
ards, requirements, and precautions applicable 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. 
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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 equipment when required. 

0108.4 Report to his supervisors any in
jury or evidence of impaired health occurring 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 situa
tion. 

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 par. 0110 below. 

0110 Recommendations for Improvement. All 
recommendations for Jhange and corrections, as 
well as general correspondence relating to the con
tents of this manual should be submitted through 
channels to HQ USAF, Director of Aerospace 
Safety (AFIAS-G), Norton AFB, California 
92409. 
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Chapter2 

GENERAL SAFETY PRECAUTIONS AND EXPLANATION OF TERMS 

0201 General. This chapter provides general 
safety precautions to help all levels of manage
ment in effecting safe operations where explosives 
are involved. Definitions are also provided for 
standardization. 1 _ 

0202 Testing, Disassembly and Modification of 
Explosives Items: 

0202.1 Technical .Personnel and Guidance. 
All testing, disassembly and modification opera
tions must be conducted by technically-qualified 
personnel iri accordance with approved and 
detailed procedures. Drawings, sketches and 
instructions (SOPs), as necessary to properly: 
and safely perform the tas~, will be available and' 
must be followed. .;•· ,i 

0202.2 Authorized and Unauthorized Opera
tions. The modification, testing or disassembly 
of explosives items will not be permitted under 
any 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 cognizant agency of 
AFSC. 

(3) When disassembly is required in the 
course of emergency Explosives Ordnance Dis
posal (EOD) Operations. 

0203 Handling and Personnel Precautions. Ex
plosives will be handled under the direct super
vision of a competent person who understands 
thoroughly the hazards and risks involved. Per
sons 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. 
Operations will always be based upon minimum 
possible exposures consistent with efficient opera
tions (see par. 0204). 

0203.1 Movement. Explosives will be handled 
carefully. Bale hooks will not be used for the 

2-1 

handling of explosives. Nails will not be driven 
through protective covering (canvas), d unnage, 
etc., into explosives packing containers. Con
tainers will not be tumbled, dragged, thrown, 
rolled or "walked" on the floor or dropped. How
ever, massive explosives 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. Exposed 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-sparking 
nature. However, where necessary, forklifts 
meeting the requirements of par. 0711.4 may be 
used for handling partially-loaded or otherwise 
protected explosives. Sectionalized roller con
veyors used to move explosives will be sub
stantially supported and the sections interlocked 
or secured. Boxes of explosives will not be used 
to support conveyors. 

0203.2 Non-Sparking Tools. Nonferrous met
als used in so-called "non-sparking" tools will 
actually produce spark under certain conditions. 
The remaining non-metallic items (rubber, ~ood, 
special plastic, etc.) are, of course, of lin\ited 
value. Therefore, every effort will be made to 
eliminate the hazardous conditions in work areas 
as the primary safety precaution against produc
ing sparks in the proximity of: Exposed explosives 
susceptible to initiation by mechanical spark; 

'

explosives dust; explosive concentration of vaptrs, 
fumes or gases from explosives, or where t ese 
conditions may occur (see par. 0210.28). · W en 
work (not otherwise prohibited) is essentia in 
areas where it is impossible to eliminate the 
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hazardous conditions set forth above, it will be 
necessary to develop or employ such precautions, 
procedures, tools, machinery, and devices as re
quired to insure a safe operation under existing 
conditions (see par. 0208). 

0204 Personnel and Explosives Limits. All op
erations involving explosives will be scrutinized 
to devise methods for reducing the number of 
people and the quantity of explosives that could 
be subjected to an incident. 

0204.1 Personnel Limits. The cardinal prin
ciple to be observed in planning and conducting 
any operation involving explosives is to limit the 
exposure to a minimum number of personnel, for 
a minimum time, to the smallest quantity of 
explosives consistent with an efficient safe opera
tion. However, at least one additional person 
should be present, outside the possible hazard 
area, or otherwise protected, during explosives 
disposal or similar situations where the operation 
is such that special consideration is given to .the· 
possibility of fire warning (see par. 0304) or 
rescue activities. The following will apply in the 
establishment of personnel limits: 

(I) Tasks not necessary to the explosives 
operation will be

1
prohibited within the immediate 

vicinity of the hazard. 
(2) Unnecessary personnel will be prohibited 

from visiting th~ operation. 
(3) Where it is essential to perform con

current operations in a single building, the layout 
of operations will be planned to segment the 
primary hazard as1 much as possible and separate 
the lesser operational hazards. Such operational 
divisions should · be protected by substantial 
dividing walls, barricades or other means to insure 
minimum personnel exposure. 

(4) Specific maximum number of operators, 
supervisors and necessary visitors ("casuals") per
mitted 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 timing, transporta
tion methods, size of the item, and the chemical 
and physical characteristics of the materials. 
More strict limits are required for the more sensi-
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tive 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 observed and con
trolled. Except for storage buildings, explosives 
limits will not be established on the basis of the 
maximum quantity of explosives permitted by 
explosives safety (quantity-distance) separation 
when smaller quantities will suffice for the opera
tion. The maximum amount of explosives 
permitted in each room, cubicle or building 
containing explosives will be conspicuously posted 
in each such space. 

0205 Hunting. Written permits may be issued 
by the commander authorizing hunting within an 
explosives area under carefully controlled condi
tions that will not endanger life and property. 
Hunting will not be permitted within 1200 feet 
of locations containing explosives. Cartridges 
having a muzzle velocity greater than 2,300 feet 
per second will not be', used. Where hunting is 
permitted, a,map will be prepared clearly defining 
the huntingand 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 prohibited 
articles to the guard on duty, or to place them in 
contain ersprovided for that purpose, before enter
ing the area. An explosives area will be separated 
from administration, residential and entirely 
unrelated inert and warehouse areas by fences 
and unauthorized persons will be prohibited from 
entering this area. Fences should not be placed 
closer to magazines than magazine distance nor 
closer to explosives operating buildings than 
intraline distance. Reservation boundaries should 
be fenced. In certain cases topography and/or 
other physical considerations may make fencing 
impossible or impracticable. Security measures 
then, will be at the discretion of the Commander. 
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·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 explosives area 
will be kept clean and orderly at all times. 

0207.1 Waste Materials. Waste. materials 
such · as oily rags, combustible and explosives 
scrap, and paper will be kept separate from each 
other. Each type of waste should be placed in 
approved containers properly marked and pref
erably located outside the buildings. Containers 
for scrap powder, scrap initiating explosives, scrap 
explosives of similar sensitivity and rags contam
inated with these explosives will be provided with 
covers; preferably self-closing. These receptacles 
should contain enough liquid to cover the scraps 
or rags when· a worthwhile degree of ignition 
suppression can be obtained without introducing 
additional hazards. Nr 10 Mineral Oil has been 
found useful for covering certain pyrotechnic, 
tracer; flare and similar mixtures. When water 
is used in containers . for scrap pyrotechnic, 
tracer, flare and similar mixtures, the possibility 
that dangerous gases may be involved must be 
recognized. In order to minimize 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. Where isola~ed collection 
points are used, time and quantity.limits will be 
established to insure regular and. frequent move
ment of the hazardous material to the disposal 
area. Further, hazardous material should not 
be "stored" in the disposal area but should be 
disposed of as soon as possible after arrival. All 
aspect~ of problems concerning the disposal of 
hazardous waste or scrap will be covered by 
appropriate SOPs (par. 0208). . . ' . 

0207.2 Cleaning. A regular cleaning program 
will be carried oil as frequently as local conditions 
require for maintaining safe conditions. General · 
cleaning should not be conducted whiie an explo
sives · operation is being performed. Explosives 
should be removed from the buildings prior to · 
ge~eral cleanings. Structural members, radiators, 
heating coils, steam, gas, air; or water pipes, or 
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electrical fixtures in buildings will be cleaned 
frequently when there is the probability of ac
cumulated explosives. 

0207.3 Sweeping Compounds. Hot watei: or 
steam should be used wherever practicable for 
cleaning floors in buildings containing explosives. 
Sweeping compounds which are ·nonabrasive and 
compatible with the explosives involved may be 
used where the use of steam or hot water is not 
practicable. Such compounds may be combus
tible but will not be volatile (closed cup flash 
point will not be less than 230°F). Sweeping 
compounds containing wax will not be used on 
conductive floor~ng. Where nitrated organic 
explosives are involved, which may form sensitive 
explosive compounds with caustic alkalies, the 
use of cleaning agents containing caustic alkalies 
is prohibited. 

0207.4 Explosives Recovery and Reuse. All 
loose explosives recovered as sweepings from 
floors of operating · buildings will . be destroyed. 
Explosives which are· recovered from other than 
explosives breakdown · operations or from: opera
tion equipment will be thoroughly inspected by 
operating supervision and · reused, screened, re
processed or destroyed as warranted. Explosives 
which are contaminated with foreign material 
will be reprocessed to remove aU sU:ch 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· niate_. 
rial. Explosives ·generated from loaded items 
should be segregated in buildings by themselves. 

0208 Safety and Control of Operations Involv
ing Explosives-Standing Operating Procedures. 
(SOP). The basic requirement, in the interest. 
of safety, is to insure.that all operations involving 
explosives are adequately developed -in advance 
by qualified personnel, and expressed in such a 
way as to insure sufficient control at all times.· 
SOPs, published as local "Operating Instructions" 
(see AFR 5-5), are one of the best instruments 
available for insuring the foregoing throughout 
all phases of the overall operation in local environ
ments. SOPs not only enhance safety but pr,wide 
the Commander with a management tool for 
attaining maximum manpower and equipment· 
economy. Adequate SOPs will be developed for 
all operations involving explosives and approved 
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; by tile Commander (plant manager in industry} 
4and forwarded', . if required, for final review and 
'approval at the level of command (including 

· · • i• industrial) designated by the appropriate major 
air 'Command. · 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 Commander (plant 
mariager)or his designated representative. SOPs 
will be maintained· in a current status at all 
times.' Permanent amendments will be processed 
in'the sanie

1

·manner as the original SOP. Con
trolled trials, 'employing a pilot SOP, may be 
·necessary to· determine the proper procedure in 
certain operations. · SOPs will cover all physical 
phases of the receipt, storage, maintenance/ 
renovation, movement (including safe routes) 
foading/unloading; temporary holding, removal, 
reactions in unusual or emergency situations, 
disposition, destruction, etc., that are not specifi
cally' C!)VElred . ( or inadequately . covered to meet 
the locar situatio'n)'in detailed standardized Air 
Force procedures contained in approved check
lists or similar specific and detailed T.O.s govern
ing loading operations,·assembly arid maintenance 
procedures, Explcisives · Ordnance Disposal emer
genc:v: procedures, etc.·. Each SOP ·wm include 
aetailed··procedures exactly prescribing ail safety 
requirements, individual tasks, personnel involved 
in each task, personnel and 'explosives limits for 
each operation, equipment to be used, sequence of 
operations, and how, when and where each task 
will be performed: ·· The tw'i) management tools 
represented· by SOPs and Standardized Air Force 
"checklists" complement' and do not duplicate 
ea.ch other. Where an over--alr 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 check'..: 
lists, etc., would normally be referenced rather 
tliari . dtiplicated.· · . However, where considered 
vital' to safety · under prevailing conditions, 
pertinent excerpts or copies of such publications 
may be attached. Further, in this connection 
adequate cdntrol -'can also be said to exist when 
a'n over.:all operation . involving explosives is 
governed throughout all phases by several inde~ 
pendent SOPs and standardized T.O. procedures 
(checklists) being conducted in logical sequence. 
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0208.1 'Dissemination. · All personnel 'iri an 
operation involving explosives will be thoroughly 
indoctrinated regarding their duties. Supervisors 
are responsible for this indoctrination. ! 

0208.2 Posting. Wherever display is feasible 
(in buildings, work bays, etc.) applicable portions 
of the approved SOP should be conspicuously 
posted at all stations involved in the operation 
for the guidance of all personnel. In any event, 
supervisory personnel will maintain copies of 
the complete SOP and insure strict enforcement. 

0208.3 Language. When indigenous person
nel are employed in operations involving explo
sives, .the SOP will be in English and. a language 
the employee understand,s, ·· 

0209 Waivers: 
(1) If, after a complete analysis of mission and 

explosives requirements and available facilities, 
it is. found impossible to coin ply with· man
datory explosives safety distance (quantity
distance) criteria a request will be submitted. 
The waiver request wilr be signed be the res~on~ 
sible commander (par.'"0105)' (plant manager of 
contractor's facilities where appropriate) and for
warded through channels to the major air com
mand exercising jurisdiction over the installation 
(or industrial contract where tenancy, is not 
involved).· Host base commanders are respon
sible for the submission of waivers where tenant 
organizations or facilities are involved·. Tenants 
should apply immediately to the· host base com
mander for waivers made necessary by their opera
tions.· Information copies of such applicati~ns 
will be forwarded through channels to the· major 
command of the tenant. 

(2) Every· effort will be · made by all con
cerned 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 request-
irig a waiver). . 

(3) For the purpose of unit ormity, efficient 
management and ease in preparing and handling 
subsequent amendments, e;ictensions, and cancella
tions, the following "ground rules'.' are established 
concerning waivers (processed after 'receipt• of 
this manual): · 

1. Ea:ch explosives "source" (stack, inaga~· 
zme, location, explosives loaded aircraft, etc:) 
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being used as the basis for calculating explosives 
safety distance requirements must meet such re
quirements or be waived pending corrective 
action. Each · such "source" failing to meet 
criteria will be considered as "one waiver"(regard
less of the number of explosives safety distance 
violations caused by that source) and will be 
identified in all correspondence on and all asso
ciated drawings or maps by an assigned base 
"waiver" number. See subparagraph 3 below; 

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

3. For example, concerning the identifi
cation 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 concerns a maga
zine and that this magazine is found to violate 
explosives safety distances to an inhabited build
ing and to a runway. Subnumbers 1 and 2, 
respectiyely, would be assigned to these violations. 
The text of the request letter and attached draw
ings. or maps would then show (identify) these 
specific positions as WI for the magazine, Wl-1 
for the inhabited building and Wl-2 for the run
way point in violation. The next waiver (source) 
in that year would become W2, etc. The cancella'." 
tion of previously identified waivers (sources) 
and/or violations will have no affect upon other 
assigned identification numbers where such 
waivers or violations contin:ue to exist. (If 
waiver W2 had 4 violations 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 a~l subsequent amendments, 
cancellations, or extensions thereto will cite: 

1. The approving major air command 
designation, followed by the tenant major air 
command designation where necessary 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 violation 
subnumber where necessary (Wl-1, Wl-2, W2-2, 
W2-3, etc.). 
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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 niay 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 
drawings (lay-out maps or. site plans) in 1-inch
equals-400 ft scale (or equal), adequately portray
ing the waiver "source" . and all violations and 
other facilities and operations to be considered. 
The request will include, together with any other 
pertinent information, all portions of the following 
that will contribute in any way to a . complete 
understanding 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 parking site 
within designated explosives parking areas. 

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

(5) Drawings will show ru11ways; taxiways, 
aircraft parking ramp, inhabited buildings (within 
the vicinity of explosives)~ and, if aircraft. are 
involved,-the location of above-ground and under
ground fuel storage tanks. 

(6) Drawings will be .. annotated to indicate 
the following: -

1. Launch pad or comple~ 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 · explosives

lQaded aircraft or parking sites for such aircraft, 
within each explosives parking area. 

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

Other aircraft. 
On and off-base inhabited buildings. 
Reservation boundary line or restrictive 

casement line (see par. 0502). 
Public railways. 
Public highways. 
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Runways. 
Taxiways. 
Above-ground and under-ground fuel 

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

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

Overhead communications and electric 
power transmission lines. 

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

(7) When explosives safety distance criteria 
cannot be maintained between an explosives 
facility and inhabited buildings, the waiver 
request will fully identify and describe the build
ing (building number, definitive drawing number, 
type of construction, etc.) and explain the explo
sives functions being performed or planned. 

(8) Impact upon the mission if an explosion 
occurs. 

(9) Dollar value of materials and facilities 
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 explo
sives safety distance criteria can or cannot be 
accomplished locally. 

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

recommended action to be taken 'by higher head
quarters in providing changes or facilities to 
correct violations. 

0209.2 Approval Authority. This paragraph 
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 exercise 
approval authority for requests to waive explo
sives safety distance (quantity-distance) require
ments received from installations 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 
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request with the major air command of the tenant 
organization. 

(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 scheduled to use the same deploy
ment base, · coordinated planning is required 
("host-tenant" procedures will be followed when 
such relationships have been established). Condi
tions waived or proposed to be waived should be 
discussed with commanders of ANG, managers 
of FAA, and civilian airfields or airports. Ade
quate precautions should be taken to assure 
classified information is not revealed in these 
discussions. Managers 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 officials in taking 
such remedial actions as considered appropriate 
and feasible. 

(3) A register of all approved waivers, show
ing the complete waiver number, expiration date, 
synopsis of the violations and programmed cor
rective action, should be maintained by the 
major air command. Two copies of all approved 
waivers, together with maps (or plans) will be 
forwarded by the approving major air command 
to HQ USAF', Director of Aerospace Safety 
(AFIAS-G) Norton AFB, California 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 recom
mends approval and the major command of the 
host base recommends disapproval, after full con
sideration as mentioned 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 exchanged 
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 violation and in I 
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no case for more than one year. Renewals, when 
found to be necessary, will also be issued only for 
the minimum period necessary to accomplish 
corrective action, but in no case approved for 
more than one year by the major air command. 
Waivers and renewals will automatically expire 
on the date stated in the approval document. 

0209.5 Renewal: 

(1) Renewal requests must be forwarded at 
least 45 days prior to the automatic expiration 
date. Resubmission of the entire details of the 
waiver is not necessary in connection with 
renewals submitted sufficiently in advance of the 
expiration date. However, data must be sufficient 
to adequately identify the waiver and violations 
in question to permit complete evaluation and 
prompt processing. Where renewals involve 
changes in waiver conditions or violations, such 
amendments must be in sufficient detail to process 
and retain as part of the original basic waiver. 
Renewal of a waiver will not be issued unless there 
is evidence that all practicable means of correct
ing the violation within the previously granted 
period of time have be~n exhausted. Each 
renewal request will contain complete justification, 
including an explanation of all action taken and 
contemplated to correct violations. Major air 
commands will, if renewal is considered at all, 
investigate all pos~ible means of reaching an' 
alternate solution (especially where offbase safety 
distances are involved) prior to' extending the 
period of the waiver. 

(2) Under exceptional circumstances it may 
be considered necessary to extend a waiver for a· 
longer period of time, or to subsequently estab
lish a "permanent" exemption where the hazards 
involved in the explosives safety distance viola
tions are relatively minor. Where no feasible 
alternatives exist with respect to corrective ac
tion, substantiated requests for such unusual 
extensions or exemptions may be approved by 
major air commands. · Two copies of such ap
provals will be forwarded to HQ USAF (AFIAS
G), Norton AFB, California 92409. The following 
will apply: 

1. Recommended waiver extensions/ex
emptions submitted to major air commands will 
be properly identified as required by paragraphs 
0209 (3) and (4). 
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2. All information necessary to prompt and 
thorough consideration will be provided, as 
required for normal renewals under paragraph 
0209.5. 

3. Extended waivers or "permanent" ex
emptions will cover only the conditions stated 
in the original request and will automatically 
expire when such conditions change. 

4. All details of each approved extended 
waiver or "permanent" exemption case will be 
maintained by appropriate echelons as long as 
the waiver or exemption is in effect (par. 0209.1, 
0209.2 (3)). 

5. Major air commands will insure that all 
extended waivers and exemptions are reviewed 
periodically but not less than yearly. This review 
will determine whether corrective action has 
become feasible or whether the exemption should 
continue or the extended waiver remain in effect 
until the established expiration date. 

0209.6. Cancellation. When the necessity for 
a waiver or exemption has been eliminated in 
advance of the expiration date, the approving 
authority will be notified through normal chan
nels, with an information copy to HQ USAF,· 
Director of Aerospace Safety (AFIAS-G), Norton 
AFB, Calif 92409. 

0210 Explanation of Terms. The following 
definitions are simple descriptions of terms and 
phrases commonly used in conjunction with 
explosives. These are listed to provide a degree 
of uniformity of description in the use of tech
nical information throughout the manual. 

0210.1 Administration Areas. The area in 
which administrative offices for the entire estab
lishment are located. This area differs from that 
directly associated with and a part of the explo
sives area, such as an ammunition operations 
office. 

0210.2 Ammunition Maintenance Shop. A 
special building equipped to permit the servicing, 
repair and care of explosives items. 

0210.3 Ammunition Operations Ojfice. Any 
office, exclusive of the main administrative area, 
adjacent to or within an explosives area, in which 
operational administrative functions pertaining 
to explosives are performed. 
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0210.4 Auto-Ignition Temperature. The min
imum temperature that combustible materials in 
contact with air will ignite, without an ignition 
source, and will continue to support combustion. 

0210.5 Auxiliary Building. Any building that 
supplements an operational building, line or area, 
but which is not directly used for the productive 
activity. Examples of such auxiliary buildings 
are fan houses, valve houses and similar units. 

0210.6 Barricade. An intervening barrier, 
natural or artificial, of such type, size and con
struction as to limit in a prescribed manner the 
effect of an explosion on nearby buildings or 
exposures. 

0210.7 Biological Warfare (BW). The mili
tary use of biological agents to produce death or 
disease in man, animals, and growing plants. 

0210.8 Change House. A building provided 
with facilities for employees to change to and 
from work clothes. Such buildings may be 
provided with sanitary facilities, drinking foun
tains, lockers, and eating facilities. 

0210.9 Chemical Munitions. Ammunition such 
as bombs, projectiles, grenades, or the like, con
taining a chemical agent(s). Such agents include 
war gases, smokes, and incendiaries. 

0210.10 Classification Yard. A group of 
railroad tracks used for receiving, shipping and 
switching rail cars containing explosives. 

0210.11 Deflagrate and Detonate. 
(1) Deflagrate. A rapid burning action that 

consumes an explosives mass at a rate less than 
that normally considered to be a detonation. 
Propellants would normally fall within this 
category. 

(2) Detonate. A very rapid decomposition 
of the mass, normally at speeds upward of 1500 
feet a second. High explosives (par. 0210.39) 
would fall within this category. 

0210.12 Demilitarize. To mutilate, disarm 
or accomplish any other action required to 
render explosives unusable for military use. 

0210.13 Dustproof. Constructed or protected 
so that dust will not interfere with its successful 
operation. 
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0210.14 Dust Tight. Constructed so that 
dust will not enter the enclosing case. 

0210.15 Electrical Equipment. A general te1m 
including apparatus, appliances, devices, wiring, 
fixtures; fittings, material and the like, used as a 
part of or in connection with an electrical instal
lation. 

0210.16 Electro-Explosives Device. Any explo
sives device, such as: blasting caps, squibs, 
switches, valves, igniter, etc., which is designed 
to be initiated by an electric current. 

0210.17 Electro-Magnetic Radiation. An en
ergy wave consisting of electric and magnetic 
lines of force,· as a radio wave. 

0210.18 Explosion Proof. The term explosion 
proof as used in connection with electrical equip
ment means that such equipment is enclosed in 
a case which is capable of withstanding an inter
nal burning or explosion of elements .contained 
inside the case and prevent ignition by spark, 
flash or explosion of any outside gas or vapor 
surrounding the enclosure. 

0210.19 Explosives. Includes all ammunition, 
biological and chemical fillers, demolition ma
terial, solid rocket motors, liquid propellants, 
cartridges, pyrotechnics, mines, bombs, grenades, 
warheads of all types, explosive elements of 
ejection and aircrew egress systems, explosive 
components of missile systems and space systems, 
and assembled kits and devices containg explo
sives material. The terms explosives, explosives 
weight, net weight, and other like terms, refer to 
the fillers of an explosives item. Fillers may be 
propellants, TNT, Composition B, pyrotechnics, 
chemical agents, biological agents, etc. 

0210.20 Explosives Area or Location. Any 
area or location specifically designated and set aside 
from other areas, and used for manufacturing, 
maintenance, storage, demilitarization, shipping 
and receiving, and other similar· type explosives 
operations. Such areas may also be referred 
to as explosives parking or loading areas when 
armed or explosives-loaded aircraft are involved. 

0210.21 Explosives Hazard. Any condition 
which may result in the occurrence or contribute 
to the severity of an explosives accident or 
incident. 
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· 0210.22 Explosives Safety Distance (Quantity
Disiance). The prescribed minimum distance 

. between various classes and quantities (net 
weight) of explosives and between such explosives 
and specified exposures (inhabited buildings, 
public highways, public railways, petroleum, 
aricraft, etc.) affording an acceptable degree of 
protection and safety. (See chapter 5.) 

0210.23 Fire-Resistive. The type of construc
tion in which the structural members, including 
walls, partitions, columns, floor and roof con
struction, are of noncombustible materials with 
fire resistive ratings not less than those specified 
by the National Fire Prote(.;tion Association. 

0210.24 Fire-Retardant. Combustible mate
rials or structures which have been treated or had 
surface coverings designed to retard igintion 
or fii·e 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 materials, 
such as clothing which have been treated or coated 
to decrease their burning characteristics. 

0210.27 Fragment Distance. The limiting 
·range of a ccmsiderable number of fragments from 
the quantity and types of explosives involved in 
certain explosives safety-distance (quantity-dis
tan<:)e) tables. (Formally referred to as "missile 
distance.'') 

0210.28 Hazardous Locations for Electrical 
Equipment. Locations where flammable gasses 
or vapors are or may be present in the air in 
explosive or ignitible mixtures or where combus
tible dust or easily ignitible particles or fibers 
m1ty be present (see par. 0602.5). 

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 (nor
mally no longer than is required to expeditiously 
effect transfer to a proper storage area, etc.). 

0210.30 Inert. (As applicable to explosives.) 
Containing no explosives, active chemicals or 
pyrotechnics but not necessarily noncombustible. 
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0210.31 Inhabited Building or Buildings. A 
h1,1.ilding or structure, other tha11 an operating 
building, used in whole or in part as a habitation 
for human beings, including a building or struc
ture where people are accustomed to assemble 
(church, school, railroad station and similar 
transportation facilities, store, theater, factory, 
shop, hangar, etc.), both within and outside 
military establishments. 

0210.32 Intraline Operations. Those opera
tions accomplished within one operating line. 

0210.33 Intraline Separations. The distance 
to be maintained between any two operating 
buildings and/or sites within an operating line, 
at least one of which contains or is designed to 
contain explosives. 

0210.34 Loading Docks. Facilities at ground 
level or elevated structures designed and installed 
for transferring explosives between motor vehicles, 
rail cars and/or cargo-type aircraft. 

0210.35 Magazine. Any build_ing or struc
ture, except an operating building, used for the 
storage of explosives. Magazines are of two 
general types-igloo or above ground. 

(I) Igloo Magazine-earth covered, concrete 
• I 

arch-type Igloo magazmes or Steel Arch-Earth 
Mounded Igloo (multiple steel arch spaces in a 
common earth mounding) magazines meeting 
requirements of approved definitive drawings (or 
similar acceptable contractors' facilities). 

1. Special Igloo Magazine-igloo-type mag
azine constructed with steel or wood (instead of 
concrete) arches and steel, wood or concrete end 
walls. 

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

0210.36 Magazine Area. An area specifically 
designated and set aside from other portions of 
the installation for the exclusive storage of explo
sives. 

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

0210.38 Magazine Placard. Air Force Visual 
Aid 32-3. 
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0210.39 M ass-Detoriating Explosives. Explo
sives which can be expected to explode and 
consume most of the entire mass virtually in
stantaneously when a small portion is subject to 
fire, to severe concussion or impact, to the impulse 
of an initiating agent, or to the effect of a con
siderable discharge of eriergy from without, are 
considered to be mass-detonating. Explosives of 
this category, when detonated, cause severe 
structural damage to adjacent objects and may 
induce simultaneous detonation 'of other explo
sives stored sufficiently close to the initial explo
sion. When the explosives are located on or near 
the surface of the ground a mass detonation is 
normally characterized by a crater. High ex
plosives (TNT, etc.), black powder, certain 
combinations used in propellants, certain pyro
technics, other similar explosives alone or in com
bination, and some complete items containing 
different classes of explosives in various com
ponents may be found in this category. 

0210.40 Operating Building. A building in 
which any of the following operations are con
ducted; the manufacture of explosives; the assem
bly, disassembly, modification, reconditioning, 
renovation, maintenance, inspection, surveillance, 
testing or demilitarization of explosives. 

0210.41 Operating Line. A group of separated 
operations or buildings, of specific arrangement, 
used to perform related or consecutive steps in 
the assembly, disassembly, modification, recondi
tioning, renovation, maintenance, inspection, 
surveillance, testing, demilitarization, or manu
facturing of explosives. 

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

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

0210.44 Photofiash Devices. Magnesium flash
lights or photoflash bulbs (used in photography) 
are not permitted in "hazardous locations" (see 
par. 0210.28). Only lighting equipment bearing 
the label of approval of the Underwriters' Labora
tories for the appropriate hazard involved will be 
used in any ·necessary photography. 
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0210.45 . Propagating Explosion. The com~ 
munication of an explosion (detonation· 'or 
deflagration) from one explosives sour()e . to ;an
other by fire, fragment or blast (shock. wave), 
where the time interval between explosions is 
sufficient to limit the total over-pressure at any 
given time to that which each explosion produces 
independently. (This condition, w~ere .detona
tion occurs, would be evidenced by · a distinct 
shock wave from each detonation with a discerni
ble pressure drop between each explosion.) ' (See 
par. 0210.51.) 

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 con
dition, as highways of comme"rce 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. 
(3) Conductive sole safety shoes. (To be 

used in conjunction with conductive floors, or 
static grounded mats where static electricity 
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 interv~l 
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 independent source. The 
pressure curve would be more nearly like that 
resulting from the total weight of explosives 
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in-;_,olved or would extend over a slightly longer 
time period. (See par. 0210.45.) 

0210.52 Storage Compatibility. Two· or more 
types of explosives items are said to be compatible 
when the characteristics are such that a quantity 
of two or more of the items stored together is no 
more hazardous than a comparable quantity 
of any one of the items stored alone. 

0210.53 Substantial Dividing Wall. An in
terior . wall designed to prevent simultaneous 
detonation of quantities of explosives on opposite 

AFM 121-100 · 

sides of the wall. (Reference par. 0806.) How
ever, such walls may not prevent propagation 
(depending upon quantities and types of explo
sives involved). 

0210.54 Waiver. Written authorization which 
permits specific deviation from a mandatory 
explosives safety distance (quantity-distance) 
requirement for a stated length of time, normally 
for a period of one year or less. The approving 
document will prescribe the expiration date (see 
par. 0209). 
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Chapter3 

FIRE PROTECTION 

0301 General. Fire prevention is of the utmost 
importance. Most fires involving explosives are 
preventable. It is the duty of all personnel han
dling explosives to study the causes of fires and 
understand thoroughly the safety pre_cautions to 
be taken to prevent fires. One of the greatest 
hazards in and around explosives is excessive 
heat. Some explosives ignite at temperatures 
substantially lower than those required to ignite 
wood, paper, or fabrics, and ignition may result 
in an explosion. Therefore, every effort will be 
made to prevent excessive temperatures surround
ing explosives. 

0301.1 Fire Plan. An adequate fire fighting 
plan, covering all explosives areas and possible 
exposures of explosives to fire, will be prepared 
and approved by the Commander. 

0301.2 USAF Explosives Fire and Hazard 
Symbols. AFVA 32-7 will be used as guidance in 
the application of fire, chemical and biological 
symbols and in the training of personnel to react 
properly in the event of an emergency. 

0302 Fire Prevention Regulations: 

0302.1 Matches, Flame, Spark-Producing or 
Heat-Producing Devices in Explosives Areas. 
Matches or .other flame or spark-producing 
devices wijl not be permitted in explosives areas 
except by written authority of the Commander. 
Designated explosives-loaded aircraft parking 
areas and flightlines in general will be governed 
by the prohibitions of par. 0802.7(2), AFM 32-3, 
in this respect; therefore, such areas are exempt 
from the provisions of this paragraph. The use 
of heat-producing equipment producing a tem
perature higher than 228°F. ( 109<>C.) in explosives 
areas should be confined to temporary use to 
accomplish essential repairs or operations. When 
use is required, the SOP (par. 0208) should cover 
the location, purpose, duration, details of general 
and explosives safety precautions to be exercised, 
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and names of the qualified supervisory and operat
ing personnel. 

0302.2 Smoking. Smoking may be permitted 
within an explosives area where strict control 
can be maintained. Smoking may take place only 
in safe, specifically designated and posted llsmok
ing locations" within an explosives area. The 
concurrence of the Base Fire Marshal will be 
obtained for all designated smoking locations. 
The following minimum precautions will be 
taken at such designated locations: 

(1) Suitable receptacles will be provided for 
cigarette and cigar butts and pipe heels. 

(2) Electric lighters will be used. These 
lighters will be of the push button type or designed 
to provide an automatic cut-off when pressure is 
released or inadvertently tipped over. Lighters 
should be permanently installed to prevent re
moval and use outside the designated area. 

(3) At least one serviceable fire extinguisher 
of an acceptable type will be provided at desig
nated smoking locations. (Reference table 3-1.) 

(4) Persons whose clothing is contaminated 
with explosives or other hazardous materials to 
the degree that. may endanger the safety of per
sonnel will not be permitted in such areas. 

0302.3 Hand Lights. All flashlight or storage
battery lamps used in buildings containing 
exposed explosives or flammable vapors will ~e 
types approved as "permissible" by the United 
States Bureau of Mines or by a similarly recog
nized testing laboratory for that specific type of 
exposure. 

0302.4 Vehicles. Gasoline or electric-powered 
vehicles used for transporting explosives will 
comply with the requirements of chapter 7. 

0302.5 Vegetation Control. Vegetation in the 
form of grass, undergrowth, weeds, and the like, 
the density or nature of which is or may become 
a fire hazard to structures, facilities and other 
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Government property, will be controlled to 
minimize the hazard. Chemical weed killer, mow
ing, plowing, cutting, or burni.ng, as necessary or 
appropriate under the circumstances, may be 
employed in the program of control. Chemical 
weed killers should not contain chlorates or other 
substances which could ignite spontaneously 
under hot, dry conditions. Under exceptional 
circumstances it may be necessary to plant a 
species of vegetation which minimizes the fire 
hazard or provide a cover of noncombustible 
material, especially where complete removal of 
all vegetation would tend to create erosion 
problems. Burning will not be permitted within 
50 feet of any earth-covered magazine, or within 
200 feet of any above-ground type magazine or 
outdoor storage site containing explosives. Piles 
of brush, grass, wood, etc., will not be burne.d
within 200 feet of any magazine or site. ·. A'u 
windows, doors and ventilators of magazines· will 
be closed during burning operations. Adequate 
precautions will be taken to prevent burning 
operations from getting out of control. Calm 
weather is a prerequisite. Fire fighting personnel 
and appropriate mobile fire fighting equipment 
will be present during burning operations. 

0302.6 Firebreaks and Separation Criteria from 
Base Trash Burning Operations: 

(I) Firebreaks. A firebreak at least 50 feet 
wide and free from flammable material will be 
maintained around each aboveground magazine 
and each outdoor storage site containing explo
sives. The earth adjacent to the extending over 
igloo magazines will be cleared of dry grass, 
weeds, etc. Magzines with fire-resistant exterior 
covering which completely covers the combus
tible framing, plates and sills, and outdoor storage 
sites containing explosives more resistant to fire, 
such as heavy case HE bombs, will be protected 
by a firebreak beginning at the outdoor storage 
site and extending 50 feet in all directions. This 
firebreak need not be clear of vegetation, but the 
vegetation will be controlled by mowing, hand 
cutting, or grazing under supervised conditions 
to prevent possible rapid transmission of fire to 
the magazine or outdoor storage site. Vegetation 
on igloo magazines, such as shrubs, sprouts, and 
trees whose weight_ or root system may damage 
the magazine will be removed. A clear space of 
at least 5 feet will be maintained by mowing or 
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clipping around igloo ventilators. Firebreaks 
around the entire explosives area and at other 
places within the explosives area, such as along 
roads and railroad tracks, will be maintained 
wherever necessary. Plowed or bladed firebreaks 
should not be used except where exceptional fire 
hazards exist. 

(2) Base Trash Burning Operations. Oper
ating burning facilities (reference requirements 
set forth in AFM 85-11) should be located in a 
downwind direction, considering prevailing winds, 
and as far away from explosives locations as 
possible under existing circumstances. Local 
control procedures will set forth the protective 
measures to be taken in the event burning opera
tions cause dangerous sparks, embers, -or burning 
debris to fall within the proximity of explosives. 
Further, the following minimum separations will 
be maintained: 

1. 500 feet between explosives locations 
and trash-burning pits. 

2. 200 feet between explosives locations and 
approved-type incinerators when the chimney has 
an installed spark arrestor. 

0302.7 Flammable Liquids for Cleaning. 
Highly flammable liquids will not be used for 
cleaning purposes within an explosives area, or 
in the proximity of explosives in any area, except 
as specifically directed or authorized by pertinent 
technical orders. The use of such liql;lids, when 
specifically authorized, will be confined to espe
cially designated working areas. Stocks will 
not exceed a one-day , requirement for current 
operations and will be maintained in approved 
containers or dispensers. 

0302.8 Vehicle Parking. Vehicles other than 
those in the actual process of being loaded or 
unloaded will not be parked closer than 25 feet 
from any explosives site or building containing 
explosives. The parking of privately-owned auto
mobiles will be controlled to minimize fire and 
explosion hazards and to provide ~ fighters 
with easy access to all areas. General parking 
areas will be designated_ and prefereably located 
outside of an explosives area but in no case closer 
than 100 feet from any building or other location 
containing explosives. Facilities outside desig
nated ammunition storage areas containiµg only 
Class 1 ammunition are exempt from the provi-
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sions of this paragraph (normal parking regu.la
tions apply). 

0302.9 Stacking Combus.tible Material. Boxes, 
containers, dunnage, and l~tmber will be stack~q 
in an orderly manner when in the vicinity of an 
explosives renovation, haridling, or storage opera'." 
tion. Stacks will be limited to areas between fire: 

. . l ' . . . . 

breaks, Stacks should be limited to 1,500 square 
feet and. protected by 25 foot firebreaks, Bulk 
stacking of combustible materials will not be 
closer than intraline distance from locations c~n
taining explosives. Working quantities may he 
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 ·~quipment' and 
Personnel. A fire involving explosives maY 
result in conflagration or explosion; · therefore 
prompt action against the first small blaze 
detected in the vicinity of an explosives area and/ 
or operation is vitally important arid immediate 
use ·wHI be made of available fire 'fighting equip
ment. 

0303.t · • Firi 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 perman.ently located a:t the operation site 
although this should be done• if practicable, but 
it is required.that they be in an accessible location 
and properly maintained. Serious fires may be 
avoided by the prompt use of hand. fire extin
guishers. They are required primarily for use .on 
fires in their beginning or early stages involving 
combustibles. such as wood, paper, rubbish .or 
grass. Personnel other than the one using the 
extinguisher should seek safety immediately; 
reporting the fire enroute. 

.0303.2 Water Barrels. Water ,barrels and .. 
pails provide a, recognized means of combating , 
fires ~here 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 a possibil~ty · 
of .freezing. Under normal conditions, however, 
water barrels and pails may not. be necessary in 
an e?(tensive explosives storage area if sub:-
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paragraphs (1) through (3) below are complied 
with. . . 

(1) Vegetation control is complied with as. 
specified in sub-paragraphs 0302.5 and 0~02.6. 

(2) Working crews operating in the area 
are equippe~ with two water-type hand extin
guishers, preferably of the back-pack or 4 gallon 
hand pump type. (Vehicles transporting explo
sives in the area need only be equipped with 
extinguishers as set forth in paragraph 0712.3.) 

(3) The installation' has an organized fire 
fighting force equipped with pumpers or brush 
trucks,. tank trucks, and other necessary equip
ment to combat grass and brush fires. 

0303.3 Mobile Equipment. During freezing 
weather, fire fighting trucks and trailers filled 
with water will require heated storage. Provision 
will be made for rapid movement of ·the equip
ment to the scene of the fire. Plows, graders: and· 
bulldozers should be available for cutting fire
breaks to control fires. 

0303.4 Fire Fighting Personn4 . The duties 
of guards, watchmen, firemen, or military per- .· 
SOI}nel will be so arranged that a, fire fighting 
force is available at ~JI times. Fire fighting forces 
will be instructed thoroughly in the hazards of 
fires. iqvolving explosives, the safety precautions 
to be taken, and the means and methods t<:> be 
used in, preventing and fighting fires.; Fire drills 
and inspections will be· conducted. at sufficiently . 
frequent i~tervals as to insure that fire fighting 
for~es under stand their duties and that fire · 
alarm systems and fire fighting eq~ipment f unc
tions properly under actual operating conditions .. 
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 responsible 
messenger will be dispatched in the 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. 
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TABLE 3-1. EXTINGUISHING AGENTS 
FOR FIRES. 

Type of Fire 

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

Class B-Volatile Flamma
bles 

(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, Vaporizing 
liquid, or Dry powder 

0306 Fire Symbols. To provide a guide for fire 

fighting forces, explosives are divided into four 

groups in accordance with the general burning 

or explosive characteristics of the materials and 

the danger of fighting fires in which they are 

present. The four groups are identified by 
Symbols 1 through 4 (see paragraphs 0306.3 

through 0306.6.) (Reference AFVA 32-7.) 

0306.1 Storage Locations and Operating Build
ings. The appropriate symbol will be plainly 
marked on or near all explosives buildings, mag

azines of all types and individual 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 identified 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 buildings to provide proper 

guidance to f.re 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 
material is preferred. 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. 
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0306.2 Railcars, Motor Vehicles, and Cargo 
Type Aircraft. Fire symbols 1 through 4 are 

not required· for railcars, motor vehicles, or 

cargo type aircraft. "EXPLOSIVES" or "DAN

GEROUS" placards will be used as a guide for 

fire fighting. "EXPLOSIVES" placards will be 

treated as fire symbol 4 and "DANGEROUS" 

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, 11, and 12 

explosives. These materials 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 explosives. 

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 preventing the spread of the fire. Limited 

explosions 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 explosives, 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, a 

great amount of smoke is liberated and there is 

an extra hazard of men becoming lost while 

fighting fires in magazines. Men with portable 
extinguishers will not be permitted in the maga

zine after a fire gains headway unless they are 
equipped with lifelines. Phosporous once ell'.tin

guished will either be immersed under water or 
continually sprayed to prevent the flames from 
breaking out anew. In fighting phosphorous 



20 April 1964 

~. 20" ~ 
Use to Identify Class 1 
11 and 12 Explosives. 

Figure 3-1, Fire Symbol 1 

24" 
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24" 

Use to Identify Class 2 
Explosives. 

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" ____ _ 

Use to Identify Class 3 
Explosives. 

Figure 3-2, Fire Symbol 2 

24" 

24" 

Use to Identify Class 4 Thru 10 
Explosives. 

Figure 3-4, Fire Symbol 4 
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Figure 3-5, Hazard Marker for 
Persistent Poison 
Gas. 

'SPECIFICATIONS (Minimum Size) 

Circle: 

Background: 

24 Inch Diameter 

Orange 
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Figure 3-6, Hazard Marker for 
Non-Persistent 
Poison Gas 

Letters: Black, 18 Inch Height, 3 Inch 
Thickness. 

Stripes: Black, 4 Inch Width 
(Double Stripes, Fig 3-5, 
4 Inches Apart) 

Figure 3-7, Hazard Marker for 
Incendiary Munitions 

3-6 

Figure 3-8, Hazard Marker for 
Biological Warfare. 

Figure 3-9, Hazard Marker for 
Nerve Gases 
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fires, the lowest pressure 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· magazines, 
because components of 'the WP munitions can 
explode with moderate violence, throwing burn
ing 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, 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 containing 
fine metallic powders such as magnesium or 
aluminum. Incipient fires may be smothered 
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 pyrotechnics and 
large quantities of magnesium-type incendiaries, 
fire fighters should confine efforts to protecting 
adjacent buildings and magazines. Water may 
accelerate burning and cause explosions which 
may scatter burning material. Carbon dioxide 
and carbon tetrachloride 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 figure 3-3). 

0306.6 Fire Symbol 4. This symbol will be 
used for quantity-distance Classes 4 through 
10 explosives. These materials can be expected 
to detonate when involved in a fire, and, except 
for Class 4, are subject to simultaneous detona
tion. Fires involving Symbol 4 material will not 
be fought (except for manual activation of in
stalled fire extinguishing equipment) unless the 
exact nature of the material, the exact time of 
involvement and the established "fire fight-
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ing-withdrawal" time limit is known. De
tailed guidance concerning this exemption is 
contained in T.O. llN-20-11. If the fire in a 
building or other location governed by Symboi 4 
is small and does not involve the explosives, an 
attempt may be made to extinguish the fire with 
equipment readily at hand. However, the 
placement of hand fire extinguishing equipment 
adjacent to Symbol 4 material will be carefully 
scrutinized. When Symbol 4 materials are 
directly involved, fire fighting forces and equip
ment ( unless operating under t}:le foregoing exemp
tion) will not approach closer than 1,000 feet to 
the scene of a fire in which up to 50,000 lbs. of 
explosives are involved, or to a proportionately 
greater distance up to 2,000 feet where 1,000,000 
pounds are involved. If it is known that a 
considerable distance or effective screening sepa
rates burning nonexplosive materials from Sym.: 
bol 4 materials, or if an explosion has already 
occurred with assurance that only the heat of 
burning wreckage exposes other property or 
buildings, and the fire chief and person-in-charge 
are in agreement on the procedure, fire fighting 
forces may approach to extinguish the fire or to 
protect adjacent property. The safety of per
sonnel in fighting a Symbol 4 fire depends on the 
accuracy of the information 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 suit
able cover at a safe distance. (See figure 3-4). 

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 purposes. 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 explosive component, hazard markers will be 
used in conjunction with fire symbols as described 
in par. 0306. A1combination hazard marker and 
fire symbol may be used for nonpersistent and 
persistent poison gases by superimposing 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. Markers used 
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for the identification of chemical, nerve gas 
(G agent) or BW munitions which contain no 
explosives will be as displayed in figures 3-5, 
3-6, 3-7, 3-8 and 3~9. Dimensions shown will 
be minimum permissible sizes. (Reference AFV A 
32-7.) 

0307.1 Persistent Poison Gas. Persistent poi
son gases will be indicated by two black parallel 
stripes painted diagonally on an orange back
ground,· wit.h the stripes extending from upper 
right to lower left. Stripes will be spaced 4 
inches apart. (See figure 3-5.) 

0307.2 Non-Persistent Poison Gas. Nonper
sistent poison gases will be indicated by a single 
black stripe painted diagonally on an orange back
ground, with the stripe extending from upper 
right to lower left. (See figure 3-6.) 

0307.3 Incendiaries. Incendiaries and other 
explosives for which water is not a suitable extin
guishing agent, will be indicated by the letter D 
painted black on an orange background. (See 
figure 3-7.) 

0307.4 BW Agents. BW agents will be 
indicated by a black letter B printed on an orange 
background. The letter B will be 18 inches in 
height. (See figure 3-8.) 

0307.5 Nerve Gas (G Agents). Nerve gas (G 
Agents) will be indicated by a circular hazard 
marker with a black letter G on an orange back
ground. The letter G will be 18 inches in height. 
(See figure 3-9.) The requirements of paragraphs 
0307.1 and 0307.2 are not applicable when the 
G marker is displayed. 

0308 Fire Fighting in Classification and Hold
ing Yards. Fires are most likely to occur in 
the understructure of railcars. Often they can be 
extinguished if discovered in the incipient 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 instruc
tions concerning the dangers where explosives are 
involved. 

0308.1 Fire-Tool Boxes. Fire-tool boxes 
painted red and plainly marked "For Fire Only" 
should be installed at intervals of not more than 
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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 (non
freeze when necessary). A properly maintained 
water barrel and a 16 foot straight ladder should 
be placed along side the tool box. If water 
hydrants are ava.ilable, 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 adequate, reliable and properly main
tained. 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 buildings. 

0310 Water Flow. An outside, underground, 
looped system of mains, preferably cast iron, 
should be installed. Mains should be large enough 
to supply a flow of water for fire fighting of at 
least 2,000 gpm at 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 explosives locations. 

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

0312 Automatic Sprinkler Systems. The in
stallation of automatic sprinkler systems may be 
justified in certain buildings in explosives manu
facturing, surveillance and inspection building, 
or ammunition workshop areas. A specific 
example should be the receiving building in a 
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load line. In such cases the proper automatic 
sprinkler systems should be determined by engi
neering studies of the specific hazard~ involved. 
Each sprinkler system should be equipped with 
an audible warning device to alert personnel. 
Sprinkler systems in each building should be 
connected into the plant alarm system in order 
that the activation of the system in any building 
will be recorded at the Fire Station Hq. 

0313 Deluge Systems. Machinery or opera
tions in which there is a process fire hazard 
should be equipped with hand-operated, quick
acting control deluge equipment in addition to 
an automatic device. Deluge system ·should be 
charged with steam, water, or chemicals depend
ing upon the character of the fire to be controlled, 
as determined by engineering studies of the 
specific hazards (Reference NBFU Standards 
Nr 13 and Nr 16). Control devices should be 
used. Such devices may be actuated by rate of 
rise, fixed temperature or a combination thereof, 
as appropriate. Where deluge systems actuating 
controls contain electrical components the con
trols will be placed in enclosures approved by the 
National Electric Code. Where two or more 
deluge systems are in the same fire areas, the 
water supply mains and the arrangements and 
size of the system riser will provide each system 
with the required quantities of water per head as 
determined by engineering studies of hazards 
involved. A device will be installed on the sup
ply side of the system in such a manner as to 
actuate an audible warning device in affected 
operating areas when pressure failure occurs. 
Operations protected by a deluge system should 
be stopped immediately in the event of the failure 
of the system and should not be resumed until 
adequate protection is provided. 

0314 Fire Exit Drills. Frequent and regular 
fire exit drills should be held when warranted 
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by . the size of the building and number of occu
pants. If emergency exits other than the usual 
doors or stairways are provided, employees will 
be drilled in their use. Organization among the 
employees for fire drills is essential. An audible 
manual operated evacuation fire alarm system 
should be installed in each explosives operating 
building. 

0315 Limitation of Fire Areas. Communicating 
openings in fire walls should be protected by 
approved automatic fire doors installed and main
tained in conformance with the requirements of 
NBFU Pamphlet No. 80, "Protection of Openings 
in Walls and Partitions Against Fire". Such 
doors will be clear of obstructions to insure their 
proper closing. Operations such as spray paint
ing or dipping, storage of highly combustible 
materials or flammable liquids, and handling of 
combustible salvage or waste material will be 
effectively separated or their hazards so controlled 
as to not constitute a severe exposure to ot~er 
property. 

0316 Fire Department Assistance Agreements. 
At establishments where fire departments from 
nearby municipalities or industrial centers are 
partially or wholly depended upon for major 
fire fighting.effort, assistance agreements may be· 
involved. Adapters will be provided if there is 
any difference in the thread size of equipment con
nections in use by the cooperating departments. 
Fire chiefs and officers of cooperating departments 
will become familiar with the special fire fighting 
problems in the territory served by both depart
ments to better integrate their forces in an 
emergency. Outside fire fighters should not be 
permitted to fight fires involving explosives. If 
the practical necessity· of permitting them to do 
so can be anticipated, they will be given prior 
instructions in fire fighting procedures to insure 
that they will not attack fires involving explosiv~~ 
having Fire Symbol 4 characteristics. 
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Chapter4 

STORAGE 

0401 General. A segregated area will be set 
aside for the storage of explosives. 

0402 Storage Magazines. Generally, earth
covered (igloo or other sub-surface) magazines 
offer the greatest protection to explosives and 
afford the greatest degree of protection from the 
results of an explosion. Such magazines may be 
used for the storage of all explosives. Other types 
of standard magazines built in accordance with 
approved definitive drawings may be used as 
conditions dictate. Existing magazines of other 
descriptions (including similar or acceptable 
contractors' facilities) providing the proper degree 
of protection and safety may be used with the 
specific approval of the major air command. 
Any magazine or warehouse-type building that 
provides proper protection from the weather may 
by used to store explosives safety distance (quan
tity-distance) Class 1 material. Indoor storage 
is normally necessary for explosives. Outdoor 
storage can be employed by commanders in 
periods of exceptional emergency. At all other 
times approval for outdoor storage rests with 
the major air command. (Reference par. 0826.)' 
Priority for existing indoor storage should be 
given to items requiring the most protection 
from the weather (upon the basis of the method 
of packing). Bulk high explosives, solid propel
lants, pyrotechnics and critical items should not 
be stored outside. Every effort will be made to 
eliminate the necessity for outdoor storage as soon 
as possible. 

0403 Electrical Power and Equipment Installa
tions. Electrical installations will conform to 
the requirements of chapter 6. 

0404 Temperature Control. Sudden changes 
in temperature may damage air-tight containers, 
or may result in excessive condensation of mois
ture. If the temperature in a magazine exceeds 
100°F for a period of more than 24 hours, the 

magazine should be cooled by wetting the exterior 
of the building with water or by opening the 
doors and ventilators after sunset and closing 
them before sunrise. If these methods do not 
prove effective in lowering the temperature, the 
materials should be moved to another magazine. 

0405 Heating Magazines. Storage magazines, 
in general, should not be provided with heat. 
Exception is made in the case of magazines where 
heating may be necessary to prevent condensa
tion of moisture or to maintain a constant tem
perature. If heat is provided it will originate from 
an acceptable outside source or otherwise meet 
all safety standards for use in the specific environ
ment involved. 

0406 Magazine Storage Regulations. The fol
lowing regulations will be complied with where 
explosives are stored: 

0406.1 Magazine Placard. Magazine placard 
AFVA 32-2, Storage and Care of Explosives 
(or equivalent manufacturer's printing in in
dustry) will be posted on or near each door of a 
magazine, so as to be clearly visible when work is 
being done in the magazine. 

0406.2 Housekeeping. Packing material, con
veyors, lift trucks, skids, dunnage, empty boxes 
and other similar material will not be stored in a 
magazine containing explosives. 

0406.3 Vegetation Control. Vegetation around 
magazines will be controlled as required in 
chapter 3. 

0406.4 Magazine Exits. Doors and locks will 
be kept in good working order. Magazines will 
be locked at all times except when operations are 
in progress in the magazine or as provided for in 
paragraph 0404. A crew will not be permitted to 
work in a position in an above-ground type 
magazine which requires passing the work aisle or 
position of another crew to reach an exit. The 
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number of crews will not exceed the number of 
-'exits. Two or more doors will be open when 
-personnel are working in_magazines having more 
than one door. 

0406.5 Flammable Liquids. Flammable liq
uids will not be stored in magazines containing 
explosives. 

0407 Inspection of Explosives Areas. All ex'
plosives areas 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 re
ported (in writing) to the appropriate activity 
at the installation for corrective action. Reply 
will be provided within 15 days following receipt. 
The reporting agency will advise the commander 
of all "repeat" (uncorrected) discrepancies. - In
spections will include (but not necessarily be 
confined to) the following, as applicable: 

0407.1 Area Inspection: 
(1) The location of the areas and all locations 

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

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

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

(4) The magazines will be well constructed, 
in good condition, and suitable for the storage 
of explosives. 

(5) Earth-covered magazines will have 
proper earth coverage (in accordance with ap
propriate definitive or design drawings). 

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

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

. (8) Adequate drainage will be maintained. 
(9) Proper fire symbols adequately displayed 

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

( 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 am
munition) 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 explo
sives, will be condemned immediately and the 
contents removed. 

0409 Stocks. Stocks of explosives will normally 
be stored in their approved containers and stacked 
or arranged in magazines in accordance with 
storage drawings or Air Force directives. Ready 
storage of necessary items on proper trailers or 
dollies or in approved special magazines or facili
ties 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 v,mtilation and 
aisle space is maintained. 

0409.3 Storage in Operating Buildings. Haz
ardous materials, including expl<>sive materials, 
will not be stored within an operating building 
except for the absolute minimum quantities 
necessary to maintain individual operations. 
Normally, supplies exceeding a 4-hour work 
requirement should be kept in a storage magazine. 

0410 Loose Rounds, Damaged Containers, etc. 
Loose explosives items, single inner packages 
containing explosives, or explosives in damaged 
containers, will not be stored in magazines con
taining properly packed items; however, they 
may be stored in magazines set aside for such use 
pending proper packaging or other authorized 
disposition. Open containers and containers with 
covers not securely fastened will be properly 
closed or resealed before being stored. Incom
plete boxes of explosives may be stored in maga-



20 April 1964 

zines containing compatible, properly packed 
items when such boxes are properly dosed, con
spicuously marked (to identify contents and 
quantity) and placed in a designated location. 
Normally only one previously opened package 
("light box") will be permitted for a given type 
item. 

0411 Operations Permitted in Magazines Con
taining Explosives. Operations incident to stor
age and the following operations incident to 
maintenance in storage, issues and shipping are 
permitted in storage magazines where space is 
sufficient and such operations can be safely con
ducted: Palletizing, removing and replacing 
shipping bands (and protectors) on bombs, 
replacing unserviceable strapping on boxes and 
such necessary testing or sampling as specifi
cally authorized for performance in the stored 
condition. Opening of an outer container for 
small issues (see par. 0410) or opening of bolted 
or latched special storage containers housing 
self-contained weapons or missiles for authorized 
testing, sampling, or transfer to a proper transport 
trailer or vehicle is authorized. 

0411.1 Stenciling Containers. Stenciling is 
permitted in magazines. Open containers of 
flammable liquids used for stenciling will not be 
permitted. 

0411.2 Inspection of Bomb Fuze Cavities 
Hand removal of nose or tail plugs from bombs for 
inspection is permitted when plugs can be removed 
without resort to undue force. Where there is 
evidence of exposed explosives in the threads or 
cavities, operations will be performed in a 
separate area. Threads and cavities may be 
cleaned and preservatives applied provided that 
power tools and highly flammable solvents are 
not used. Plugs will be removed from the mag
azines for cleaning. 

0411.3 Maintenance and Inspection of Class 1 

Explosives. Unpacking, inspection, recondition
ing, and repacking Class 1 explosives may be 
done in a magazine provided normal precautions 
are taken and the contents of the magazine are 
restricted to Class 1 explosives. 

0412 Operations Permitted in the Magazine 
Storage Area. Except as stated in par. 0411, 
containers of explosives will not be opened or 
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repaired in magazines containing other explosives. 
If special facilities are not available for this type 
work, it may be performed in the open: 

(1) At least 100 feet or intraline distance 
(based upon the quantity of .explosives at the 
operation), whichever is greater, from above
ground magazines and unbarricaded door end of 
earth-covered magazines (igloos). 

(2) At least 50 feet or intraline distance 
(based upon the quantity of explosives at the 
operation), whichever is greater, from barricaded 
sides of earth-covered magazines (igloos). 

0413 Repairs to Magazines (See Par. 0828). 
Repairs to magazines will.not be made until it is 
decided (by competent supervisory personnel) 
whether or not the contents are to be removed. 
Under no circumstances will repairs be made to 
the interior of magazines containing supplies of 
"bulk" explosives. However, minor repairs may 
be made to the interior of magazines containing 
finished and packaged explosives items or com
plete weapons or protected components (items 
other than bulk explosives) where not prohibited 
under par. 0413.1(3). Usually, roofs, ventilators, 
lightning rods, door and other parts of, or append
ages to, the_ exteriors of magazines containing 
bulk explosives, may be repaired without remov
ing the explosives (see par. 0413.1(3)). 

0413.1 Requirements During Repair. When 
magazines are being repaired, the following 
requirements apply: 

(1) All work will be done by skilled workmen, 
under competent supervision. 

(2) The floor in the immediate vicinity of 
the repair will be clean. 

(3) Work requiri~g soldering, welding, melt
ing of asphalt, or the use of flame or heat pro
ducing equipment will not be done inside a 
magazine containing explosives, or on the exterior 
of a magazine containing explosives in such a 
manner as to expose the contents of the building 
to flame or sparks (or other such unfavorable 
conditions) entering from the outside as a result 
of the repair effort. 

(4) Magazines will be inspected by compe
tent authorized personnel during and after 
completion of the work. When melting pots or 
any other heat producing apparatus are used in 
any explosives area, the equipment will be kept 
at least 100 feet away from the explosives loca-
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tion. When necessary, baffles and screens should 
be used to confine sparks and flames to heating 
apparatus. 

(5) Personnel involved in building or area 
maintenance that are not familiar with explosives 
and/ or the possible hazards in the vicinity of 
their work will be thoroughly briefed concerning 
such hazards and precautions to be taken to 
safely accomplish the required maintenance. 
Where it has been determined (under par. 0413) 
that explosives may remain in the magazine and 
hazards warrant, trained explosives personnel 
will be assigned to monitor repair activities 
from the explosives safety viewpoint. A monitor 
must be empowered to halt repair activities where, 
in his opinion, hazards are being created, pending 
expeditious resolution of the matter by the senior 
supervisor of the explosives facility involved. 

0414 Pyrotechnics for Control Towers and 
Survival or Rescue Equipment. Special pro
visions and exceptions pertaining to such explo
sives items are given below. The observance of 
all fire and explosives safety rules are considered 
especially important in locations where explosives 
are not normally of primary interest to the func
tion. In this instance, the provis.ions of para
graphs 0208, 0306 and 0407, concerning SOP's, 
fire symbols and monthly inspections will be 
given special attention: 

(1) Minimum quantities of Class 2 pyro
technics necessary to conduct emergency opera
tions may be maintained in aircraft control towers 
and mobile control towers on the following basis: 

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 the explosives safety 
distance requirements of par. 0528 may be 
considered "advisory" for necessary quantities 
up to and including a total explosives content 
of 50 pounds (par. 0510). 

3. Items should remain in the prescribed 
type inner and outer packing to the maximum 
extent possible. 

4, Pyrotechnic projectors and pistols will 
not be loaded unless the operational situation 
demands such a state of immediate readiness. 
All of the requirements pertaining to the safe 
handling of firearms will be applied to pyrotech-
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nic projectors and pistols. Projectors and pistols 
should be placed in an appropriate rack, locker, 
hanger, box or compartment, as necessary to 
prevent damage, unauthorized handling or acci
dental discharge. Accordingly, such equipment 
will not be loosely placed on desks, counter tops, 
vehicle seats, or dash boards, etc. 

5. A separate storage room for stocks of 
explosives items should be provided where 
possible. Smoking will be prohibited in such 
separate storage rooms. However, where rooms 
cannot be reserved for exclusive storage of these 
pyrotechnics, smoking and carrying flame pro
ducing devices may be permitted in the room if 
stocks are contained in an appropriately marked 
closed metal box or locker and written permission 
has been granted by the base commander in 
accordance with par. 0302.2. 

6. Storage will provide protection from 
moisture, high temperature, and the direct rays 
of the sun. Stocks will not be placed next to 
space heaters, steam pipes or other heat sources. 

(2) Assembled survival and rescue kits, 
life rafts, etc (which become aircraft. or aircrew 
equipment), containing authorized explosives 
items may be stored in life raft shops and personal 
equipment rooms to the extent necessary. Such 
storage is exempt from the provisions of Class 2 
explosives safety (quantity-distance) criteria. 
However, 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 Small Arms Ammunition for Local Ground 
Defense and Security Purposes. 

0415.1 Storage Requirements. Small arms 
ammunition for local ground defense and security 
purposes may be stored in any magazine, ware
house, office, barracks or other suitable structure, 
provided the following limitations and precau
tions are strictly enforced: 

(I) 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 
prcaticable, the stacks will be placed as far 
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as possible from the steam pipes, stoves or heat 

producing equipment. 

(3) The stacks are ventilated by use of 

dunnage between layers. 

(4) Skylights or windows near stacks of 
small arms ammunition are shaded to prevent 

exposure to direct sunlight. 

(5) The structure is located at least 100 feet 

from underground or above-ground petroleum 

facilities. 
(6) Fire symbol I is displayed on the build

ing and entrance to the room containing the small 

arms ammunition. 

(7) At least two first-aid firtl extinguishers 

are readily avaiable for use. 

(8) Air Force Visual Aid Placard 32-2, 
"Storage and Care of Explosives," is posted and 
complied with, and a "No Smoking" sign is 
posted at the entrance to · the room containing 
small arms ammunition. 

(9) Quantity authorized for storage is lim
ited to the "basic load requirements for local ground 

defense and security purposes. 

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 consideration during 
all logistical phases in order to obtain as much 
safety as possible under the circumstances. Due 
to the great number of types, sizes and conditions 
of assembly encountered, it is not feasible to 
present anything other than general safety guid
ance in this publication. Thus, in this connection, 
every effort should be made to prevent flight in the 
event inadvertent ignition takes place during 
manufacture, assembly, disassembly, handling, 
storage, transportation, and deployment. Ap
proved flight restraining and/or inhibiting devices 
will be used to the maximum extent possible. 
When the use of devices or some authorized 
disassembled configuration to prevent or restrict 
movement is not feasible, items will be positioned, 
wherever possible, in the direction presenting the 
least hazard to personnel and property. When 
doubt exists as to whether a given item or config
uration (state of assembly) is propulsive or 
nonpropulsive, the item will be treated as propul
sive until pertinent technical information can be 
obtained. 
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0416.1 Storage in Propulsive State. Items 

that could be self-propelled will be given priority 
for storage in facilities affording the greatest 
degree of protection from the results of inadvert
ent ignition. Every effort should be made to 
accomplish nose-down st01:age. 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 (unbar
ricaded) end. 

(2) In Aboveground-Type Magazines. To
ward any substantial restraining wall or barricade. 
Where such restraining construction is not 
available, items should be positioned to present 
the least hazard. 

0416.2 Climatic (Temperature Control). Rock

ets 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 condition, and consideration 
should be given to this aspect. However, the 
design upper and lower temperature limits speci

fied for the particular item involved should not 
be exceeded. Prolonged exposure of the propel
lants of these items to either high or low tem
peratures may increase the normal rate of 
deterioration or make them more susceptible to 
initiation or damage during handling. Such 
damage could result in uneven burning and 
dangerously high internal pressures during 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 contents are exempt from all 
quantity-distance requirements provided sub
paragraph 0417 .1 is complied with for 2. 75 
inch rockets and sub-paragraph 0417.2 is com
plied with for AIM-4s. 

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. 
,. 
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(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-4-s 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 con
tact with a 12-inch reinforced concrete wall. 

(3) AIM-4s will never be stored on both 
sides of a wall with nose ends against a common 
wall. 

(4) Squadron storage cases will be stacked 
with ample aisle space for handling and removal. 

(5) When operational requirements necessi
tate, these items may be stored on approved 
trailers provided the requirements of par. (1), 
(2) and (3) above are met. 

0418 Use of the Rocket Storage and Assem
bly Building for AIM-9s. The rocket storage 
checkout and assembly building used for AIM-4s 
may be modified for the storage of the AIM-9s. 
DEF Drawings ADC-442-003 and 003A provide 
modification details. This building and contents 
are exempt from explosives safety distance 
(quantity-distance) requirements providing the 
following conditions are observed: 

(1) Rockets will be stored in individual 
concrete pipes with a minimum separation of 
four inches between pipes. 

(2) Rocket nose end will be in contact with 
a reinforced concrete wall at least 12 inches 
thick. 

0419 Use of the Rocket Storage Checkout and 
Assembly Building for Practice 2. 75 Inch Rockets. 
The rocket storage checkout and assembly 
building is not designed to support the training 
mission. In the event space is available in this 
building after all combat requirements have been 
met, the storage of practice 2.75 inch rockets in 
accordance with the criteria in sub-paragraph 
0417.1 is permissible and is not considered a 
violation of quantity-distance criteria. 

0420 Siting of the Rocket Storage Checkout 
and Assemb_ly Building. The following criteria 
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is established for the siting of the rocket storage 
checkout and assembly building: 

(1) Site will have an all-weather access 
road. 

(2) Site will meet airfield clearance criteria 
set forth in AFM 86-8 and will not be located 
within the prohibited area shown in figure 5-2 
(see chapter 5). 

(3) Site will have fire clearance as follows: 
1. 100 feet to building of non-combustible 

construction. 
2. 150 feet to building of combustible 

construction. 
3. 500 feet to aboveground storage of 

petroleum, oil, lubricants and other flammable 
or hazardous oxidizer fuels. 

0421 Cellular• Magazines and Substantial Di
viding Walls. 

0421.1 Multicubicle Magazines. Multicubicle 
magazines, AF DEF Drawings AD 33-13-19 
(SAC type) and AD 33-13-20 (ADC type) will 
be considered aboveground magazines for explo
sives safety distance (quantity-distance) purposes. 
Rockets will be stored with nose ends toward the 
center (back) dividing wall. The explosives 
limit of individual cells will not exceed 1000 lbs. 
The substantial dividing walls of these buildings 
are designed to minimize the possibility of simul
taneous detonation (par. 0210.51) of quantities 
of explosives in adjacent cells in the event of an 
accident in any one cell. Thus, explosives safety 
distances (quantity-distance) may be based upon 
the quantity of explosives in the cell requiring 
the greater distance in each direction, rather than 
the total explosives content of the entire building. 
These dividing walls may not (depending upon 
types and quantities of explosives involved) 
prevent "propagating explosions" (par. 0210.45) 
from occurring. Therefore, the total number of 
weapons containing plutonium exposed to involve
ment in a single accident, by either simultaneous 
detonation or propagating explosions, will not 
exceed the limitations specified in T.O. llN-20-
12. · In view of 1962-63 test results and the 
variables involved in propagation ("sensitivity" 
of different weapons, thickness of the center 
wall, mitigative affect of sandbag barricades 
under certain conditions, etc.), it will be ne<'essary 
for major air commands to submit specific pro
posed storage plans for the storage of plutonium 
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bearing weapons in these buildings to this HQ 
(AFIAS-G) for explosives safety review. Re
affirmation is not necessary when current storage 
meets the criteria for a specific type weapon, 
building and storage, or protection condition 
promulg1:1,ted by this headquarters after 30 April 
1962. Major air commands will provide such 
specific storage details to all concerned. 

0421.2 Steel Arch-Earth Mounded Igloos. Mul
tiple Steel arch igloos in a common earth mound
ing, such as depicted in AF DEF AD 33-15-67, 
68, 69, and 70, are considered barricaded except 
from the door end. Such buildings, when properly 
constructed in accordance with pertinent cell 
loading/separation formulae, afford protection 
against both simultaneous and propagating det
onations. Thus, this design provides preferred 
"operational" type storage when minimum explo
sives safety distance (quantity-distance) and 
T.O. llN-20-12 limitations constitute major 
considerations. 

0421.3 Substantial Dividing Walls (Par. 
0210.53). The text of par. 0806 will apply to all 
current and planned use of substantial dividing 
walls. 

0422 Net Explosives Weight and Hazard Classi
fication for Explosives Safety Distance (Quantity
Distance) Purposes. Information concerning 
~et explosives weight, high explosive equivalency 
when applicabM, and assigned hazard ~lassifica
tions of specific explosives, explosives items, 
components and assembled weapons will be 
found in appropriate USAF Stock Lists and 
Technical Manuals (T.O. llA-1-46 contains a 
general lhting). See par. 0210.22 and chapter 5 
for additional information. 

0423 Storage Compatibility. Two or more 
types of explosives items are said to be compatible 
when the characteristics are such that a quantity 
of two or more of the items stored together are 
no more hazardous than a comparable quantity 
of any one of the items stored alone. In some 
instances items bearing the same general nomen
clature (such as rocket or missile motors, squibs, 
etc.) will be assigned to different groupings 
because of variations in the basic characteristics 
of some models or types (see par. 0424). Informa
tion concerning the assigned Storage Compati
bility Group. for specific explosives items, compo-
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nents and assembled weapons will be found in 
appropriate USAF Stock Lists and technical 
manuals (T.O. llA-1-46 contains a general 
listing). 

0424 Factors Which Determine Compatibility 
Grouping. Explosives are grouped for compati
bility upon the basis of the following: 
Quantity of explosives per unit. 
Type of packing. 
Rate of deterioration. 
Sensitivity to initiation. 
Effects of explosion. 
Effects of involvement in fire. 

0425 Storage Compatibility Groups. Group 
divisions and a general listing of explosives 
falling within each group are provided in the 
following paragraphs. See par. 0423 for the 
method of determining the assigned group for 
any specific explosive item. Quantities of a 
single type Group A item will not be mixed with 
another type Group A item. Each type item 
must be stored alone, except as authorized in 
par. 0426.2. Group B through Q items may be 
stored with any other item or items within the 
same group. 

0425.1 Group A (Separate Storage): 
Chemical munitions, Group A. 
Chemical munitions, Group B. 
Chemical munitions, Group C. 
Chemical munitions, Group D. 
Dynamite (commercial). 
Fuzes, chemically actuated: 
Grenades, rifle, AT (pentolite loaded). 
Pentolite loaded ammunition (except pentolite loaded 

rifle grenades-see item above). 
Photoflash powder. 
Pyrotechnic materials 1::xcept items in storage compati

bility Groups C and K. 
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0425.2 Group B: 
Adapter booster. 
Ammunition, caliber 30MM or less (including AP-I but 

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

Boosters. 
Boosters, auxiliary. 
Bursters. 
Cartridge actuated devices (CAD) com,plete rounds. 
Cartridge, bomb ejection. 
Cartridges, for cartridge actuated devices. 
Charge, igniter, assembly, for fuze Ml0 and MlOAl. 
Charge, spotting, AP, practice, MS. 
Cutter, reefing line. 
Destructor, HE, MlO. 



Explosive bellows. 
Firing devices. 
Fuse lighters. 
Fuse safetf 
Fuzes, with or without booster, except chemically 

actuated. 
lgniters, Rocket Motors, except igniters such as the M31. 
Ignition cartridges for trench mortar ammunition. 
Primer detonators. 
Simulator, Ml16: 
Squib, igniting. 

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

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

0425.5 'Group E: 
Ammuniti6µ, blank and saluting _cannon. 
Ammunition, caliber 30MM or less. 
Ammunition fixed and semifixed (excepting chemical 

and pentolite loaded). 
Cartridge actuated devices (CAS) complete rounds. 
Cartridge, bomb ejection. •. ' , . · 
Cartridge, ·mhhiinating. · 
Cartridge, light mortar, SIMM o~ less (ex~luding SlMM 

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. 
Solid Propellant environmental samples for associated 

rocket motors. 

0425.7 Group G: 
Bangalore torpedoes. 
Bombs, demolition. 
Bombs, fragmentation. 
Cartridge, heavy mortar, over ·s1MM (includ,ing SlMM 

M,56) except·chemical loaded. 

20 April 1964 

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. 

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. 

0425.10 Group J: 
Cartridge, engine starter. 
Propellant, solid, Class 2. 
Propellant, solid, Class 2A. 
Propellant, solid, Class 2B. 
Propellant, solid; Class 9. 
Solid propellant environmental samples for a_ssociated 

stored propellant. 

0425.U Group K: 
Chlorates. 
Nitrates (inorganic). 
Perchlorates. 
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. 
Cartridge, bomb ejection. 
Charge, spotting, AP, practice, MS. 
Cutter, reefing line. 
Explosive bellows. 
Firing devices. 
Fuse lighters. 
Fuse, safety. 
Grenade, illuminating. 
Ignition cartridges for trench mortar ammunition. 
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Military pyrotechnics. 
Simulators, MllO, M117, Mll8, and Mll9. 
Spotting charges (cartridge for miniature practice bombs). 
Squib, igniting. 

0425.15 Group 0: 
Black powder in charges and containers. 
Black powder spotting charges. 
Charge, kit, for MB-IT rocket. 
Igniters, rocket motors (such as the M31). 
Spotting charge, MB-1 rocket. 

0425.16 Group P: 
Blasthg caps. 
Detonators. 
PercuBBion elements. 
Primers, electric. 
Squibs (except flash vented). 

0425.17 Group Q: 

Firecracker, M80. 
Photofiash bombs (including M122, w/o burster). 
Photoflash cartridges. 
Simulators, Mll5 and Mll6. 

0426 Combined Storage Groupings for Limited 
Quantities of Explosives: 

0426.1 Storage for 1000 lbs. or Less. AU quan
tities of explosives or individual items falling 
within a single grouping listed below may be 
combined in storage providing packing meets ICC 
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specifications and the total explosives content 
(net weight of explosives) of the items placed 
together in one storage location (magazine, 
segregated bay, etc.) does not exceed 1000 lbs: 

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

ammunition (except rifle grenades) aµd Com
patibility Groups B, C, D, E, F, G, I, J, L, N 
and 0. 

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 quan
tities of explosives or individual items falling 
within a single grouping listed below may be 
combined in storage providing packing meets 
ICC specifications and the total explosives con
tent (net weight of explosives) of the items placed 
together in one storage location (magazine, 
segregated bay etc.) does not exceed 100 lbs.: 
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GROUP 
NO. 
100-1 Group A and B Chemical Munitions. 
100-2 All items in Compatibility Groups A through Z 

except chemical munitions in Compatibility 
, Group A. 
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Chapter 5 

EXPLOSIVES SAFETY DISTANCE 
(QUANTITY-DISTANCE) 

0501 General. This chapter outlines the 
quantity-distance regulations that apply to the 
storage and handling of explosives. Explosives 
are classified according to the damage expected 
if they explode or ignite. The maximum amount 
of explosives permitted in any location is specified 
in the quantity-distance tables in this chapter. 
Local limits will be established in amounts no 
greater than those consistent with an efficient 
operation. Operations and personnel will be so 
arranged as to constitute the smallest exposure 
to any one fire, fragment, or blast hazard. 

0501.1 Separation of Explosives Locations. 
Any location (par. 0210.20) containing explosives 
constitutes a hazard to adjacent areas and some 
types of facilities and commodities endanger 
explosives. Adequate separation is one of the 
major means of minimizing these hazards. There
fore, locations containing explosives will he 
separated, as prescribed, from: 

(1) Other locations containing explosives. 
(2) Inhabited buildings (structure or other 

place where people are accustomed to assemble). 
(3) Public highways and railways. 
(4) Aircraft parking and storage areas, run-

way approach zones, runways a'nd taxiways. 
(5) Operating lines or buildings. 
(6) Petroleum, oil and lubricant storage. 
(7) Utilities, buildings and facilities. 

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

0502.1 Substantial Structural Damage. In
habited building distances protect buildings 
against "substantial" structural damage as 
follows: 
. (1) Masonry Buil,dings. Serious weakening 
or displacement of portions of supporting walls 
(foundations, sidewalls, or interior supports}, 
the breaking of rafters or other inportant roof 
or floor supporting members. 

(2) Frame Buil,dings. Serious weakening 
or displacement of foundations, breaking of any 
main support within side walls or interior sup
porting walls, or breaking of rafters or other 
important roof or floor supporting members. 

(3) Reinforced Concrete Structures. Displace
ment of any floor, wall, or ceiling structural mem
ber or the failure of any supporting member. 

0502.2 Limitations of Protection. Inhabited 
building distances do not provide protection 
against glass breakage or injury to personnel 
from glass breakage; therefore, greater distances 
should be used, if practicable. The inhabited 
building distances for mass-detonating explosives 
(Classes 6, 8, 9, 10 and other classes stored as 
Class 9 and 10) are based on damage from blast 
effects; however they do provide a high degree of 
protection from fragments except for small 
quantities of explosives, where the fragment 
hazard may be more severe than the blast 
hazard. Inhabited building distances for ex
plosives which are not mass-detonating are based 
on the most severe hazard involved. 

0503 Public Railway Distance. This distance 
is the minimum permitted between any railroad 
carrying passengers for hire and an explosives 
hazard. The distances at which cars are con-
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sidered safe from the blast effects of explosions is 
60 percent of the inhabited building distance. 
These decreased distances are used in Tables for 
Classes 6, 8, 9, and 10 materials. The use of 
lesser distances is based on the smaller height 
and area of the railway cars exposed to blast; the 
greater resistance of cars to blast as compared 
with buildings, and the fact that while a building 
is stationary and subject to risk constantly, . the 
presence of a train is only temporary. 

0504 Public Highway Distance. This distance 
is the minimum permitted between a public 
highway and an explosives hazard. The public 
highway distances are based on criteria similar 
to those applicable to public railways and are 
identical to public railway distance. 

0505 Intraline Distance. This distance is the 
minimum permitted (except as indicated in 
0505.2) between any two buildings within one 
operating line. Intraline distances are also used 
for separating certain specified areas, buildings, 
and locations eten though actual line operations 
are not involved. All explosives, except Classes 
1, 2, and 8, in such a line or operating building 
are considered Classes 9 and 10. Intraline dis
tance separation is expected to protect explosives 
in buildings from blast effects but not against 
the possibility of propagation due to fragments. 
Buildings separated by intraline distances will 
probably suffer substantial · structural damage. 
For the purpose of computing required intraline 
separation of magazines and facilities such as 
those described in par. 0514 (2) within an ex
plosives area, magazine distances for Classes 3 
and 4 ammunition will be used for intraline 
distances and intraline distances for Class 6 will 
be those prescribed in the Class 10 safety distance 
table for the appropriate quantity of explosives 
involved. If Class 6 items are stored in accord
ance with paragraph 0523, intraline distance may 
be determined on: the basis of the quantity of 
explosives in a single stack. 

0505.1 Service Magazines. A service type 
magazine will be located at intraline distance, 
based on the quantity of explosives within the 
magazine, from the nearest operating building of 
the line of which it forms a part. Service type 
·magazines may be separated from each other by 
magazine distances. 
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0505.2 Facilities Serving Operating Buildings. 
Facilities containing no explosives, such as low 
pressure heating boilers and paint storage build
ings, supporting activities in operating buildings 
may be located at less than intraline distances but 
not less than 100 feet from such operating build
ings. Exemption: Some especially designed oper
ating buildings include attached rooms for low 
pressure boilers and other facilities. These 
buildings are provided with such safety features 
as protective concrete separating walls (without 
openings) between boiler and working areas and 
light roof and frangible exterior walls for boiler 
enclosures. Such especially designed and ap
proved buildings, built in accordance with Air 
Force standard definitive drawings, are exempt 
from the provisions of this paragraph where 
equipment installed or contained in attached 
rooms does not exceed original specifications or 
does not create hazards in excess of those con
sidered in the original building design. 

0506 Magazine Distance. This distance is the 
minimum permitted between any two storage 
magazines. Distance required is determined by_ 
the type(s) of magazines and also the type and 
quantity of explosives stored therein. It is 
expected to prevent propagation from one mag
azine to another from blast and provides a reason
able degree of protection against propagation due 
to fragments. It does not, except possible for 
earth-covered magazines, protect the magazines 
from severe structural damage. Magazine dis
tance is also used for certain quantity-distance 
computations where other than two magazines 
are involved. 
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0507 Fragment Distance. The fragment dis
tance identified as inhabited building distance 
for ammunition in Classes 3 and 4 is based on the 
limiting range of a majority of fragments for the 
type of ammunition involved. The distances 
do not take into account occasional fragments 
which may be projected farther. For Classes 6, 
8, 9, and 10, the inhabited building distance is 
based upon blast damage and does not represent 
the distance to which some fragments can be 
projected. 

0508 Explosives Safety Distance ( Quantity
Distance) Determination. The location of ex
plosives facilities with respect to each other and 
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to other exposures will be based on the total 
quantity of explosives in the individual facilities, 
unless the total quantity is so subdivided that an 
incident involving any one of the smaller con
centrations will not produce simultaneous detona
tion of the others. 

0509 Measurement of Distance. Measurement 
of distance for determining the maximum allow.;. 
able quantity of explosives will be made from 
the nearest outside point or wall of the room; 
cubicle, or building proper involved, which con
tains the explosives, to the nearest outside point 
or wall of the other location under consideration. 
Separation distances are measured along a straight 
line. In cases where explosives are contained on 
or in an aircraft, distances will be measured to 
the explosives. In cases involving large missile 
silos, launches or launch pads, distances will be 
measured from center of such silo or position. 

0510 Determining Explosive Content of Items 
( See Par. 0422). Information concerning net 
explosives weight, and high explosives equivalency 
when applicable, of specific explosives, explosives 
items, components and assembled weapons will be 
found in appropriate USAF Stock Lists and 
Technical Manuals (TO llA-1-46 contains a 
general listing). Requests for necessary informa
tion not available from current publications 
should be directed to OOAMA (OOY), Hill AFB, 
Utah 84401. In general the quantities of explo
sives used in the explosives safety distance ( quan
tity-distance) tables in this manual are determined 
upon the basis of the following: 

(1) Explosives in bulk containers, JATOs, 
separate motors or propelling charges, bombs, 
mines, mortar ammunition, boosters, fuzes and 
other loaded components: net weight of explo
sives. 

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

(3) Pyrotechnic items: Total weight of the 
pyrotechnic composition and the explosives 
involved. 

(4) Rockets, guided missiles, fixed and semi
fixed ammunition: Net weight of explosives in 
the warhead or projectile plus the weight of the 
propellant; except: 

1. When Class 2 propellant not susceptible 
to detonation upon ignition of the warh~ad is 
involved: In such instances separate distance 
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calculations will be made upon the basis of war
head weight alone and upon propellant weight 
alone (not the total weight of both elements). 
The greater separatioff so determined will be the 
required safety distance. 

2. When a propellant providing SOJl\e 
contribution to the detonation upon warhead 
explosion is involved:. In such instances the high 
explosives equivalency "value" of the propellant 
will be added to the net weight of the explosives 
in the warhead. 

0511 Separation of Explosives into Groups of 
Smaller Quantities. The explosives safety dis
tance (quantity-distance) for explosives in an 
explosives location, magazine or operating build
ing or loaded aboard one or more parked aircraft 

will be based upon the following: 
(1) The 'controlling separate quantity of 

explosives ( quantity requiring the greater dis
tance to each point being protected) will govern 
where the total amount involved is divided into 
smaller quantities and sufficiently ·separated (by 
proper distance, substantial dividing wall, shie.ld
ing, etc.) to insure that the possibility of mass 
detonation is confined to one of the separated 
quantities.. Magazine distance is considered 
sufficient separation between parked explosives 
loaded aircraft. Such aircraft should be individ
ually separated whenever possible, rather than 
grouped. 

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

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

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

(1) Determine the applicable explosives 
weight of each type item involved in accordance 
with Par. 0510. 

(2) Determine the explosives safety (quan
tity-distance) class for each type item. Where 
assembled items involving two classes of explo
sives are involved the class requiring the greater 
safety distance will apply, (See par. 0422.) 
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(3) Determine the explosives weight of the 
total quantity of all items of each class stored. 

( 4) Where all items stored in a single building 
or location are of the same class: Use the appro
priate tables and instructions covering the net 
quantity and class of explosives and "exposures" 
involved to determine proper safety distances. 

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

0513 Quantity of Explosives Permitted in Mag
azines or Other Storage Points or Stacks. The 
maximum explosives weight (calculated upon the 
basis of individual item explosives content as 
explained in par. 0510) permitted in magazines 
or other storage points or "stacks" will be deter
mined by the distance such explosives are actually 
separated from the various exposures (other 
explosives, inhabited buildings, public highways, 
etc.) set forth in the appropriate explosives 
safety distance (quantity-distance) tables for the 
class of explosives involved. Where explosives 
within a building are divided into smaller pro
tected or separated "stacks," in accordance with 
par. 0511, the actual distance from the various 
exposures will control the maximum quantity 
permitted in each of such separate stacks. Where 
several magazines, storage points or stacks are 
being considered in connection with several 
different exposures, the maximum quantity per
mitted in each "stack" will be limited by the most 
restrictive exposure and will be determined by 
the table permitting the least quantity in each 
instance. 

0514 Separation of Associated Structures. 
Miscellaneous structures located in an explosives 
area will be separated as follows: 

(1) Guard shelters, small explosives area 
field offices, warehouses for inert materials (as
sociated w,ith explosives functions), small packing 
and shipping buildings, and personnel shelters 
will be separat0,d from all magazines by magazine 
distance as a minimum. Where magazines. con-
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tain classes 6 through 10 explosives intraline 
distance should be used. 

(2) Explosives maintenance or surveillance 
buildings, ammunition workshops, change houses, 
small lunchrooms (serving area personnel exclu
sively), and buildings housing supporting func
tions (such as dunnage preparation shops and 
associated lumber storage) will be located at a 
minimum of intraline distance from magazines. 

0515 Separation of Operating Buildings. Build
ings forming an operating line will be separated 
from each other by intraline distance. Outdoor 
operations or operations conducted under sheds 
within an operating line will be located at intra
line distances. Where fragments may be a 
hazard, intraline distances may not provide 
sufficient protection, in which case a barrier or 
barricade should be provided as additional pro
tection. This is particularly important where 
personnel 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 detonation, then the 
total quantity of explosives 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 concentrations 
so that simultaneous detonation may not occur 
when the explosives in the railroad cars and motor 
vehicles are added to the appropriate inside 
concentrations, the distance will be measured 
from the wall nearest the controlling unit, car, 
or vehicle, as applicable, to the target. 

0517 Spotting Railcars or Motor Vehicles at 
Operating Buildings. Railcars and motor vehicles 
containing explosives, which are spotted nearer 
than intraline distance to an explosives operation 
or building and not separated from the explosives 
operation by a barricade will be included in 
computations as part of the explosive limits of 
the operation or operating building. This pre
vents vehicles containing explosives 1·rom being 
used as service magazines when parked at less I 
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than intraline distances from the operation or 
operating building. 

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

0519 Separations Applicable to Holding Yards 
or Areas. Such areas are considered explosives 
locations requiring the same explosives safety 
distance consideration as any other explosives 
area. Explosives laden carriers being held in 
the area (rail cars, motor vehicles, trailers, 
aircraft, etc.) are considered upon the same basis 
as any aboveground barricaded or unbarricaded 
(as appropriate) storage point for explosives 
safety distance purposes., Maximum use will be 
made of internal separation of transporting car
riers in the interest of safety (see par. 0511). 
Carriers should be individually separated where 
possible rather than divided into groups, espe
cially where mass detonating explosives are m
volved. 

0520 Separation of Suspect Vehicle Area. When 
inspection of a motor vehicle or railcar indicates 
that it may be in a hazardous condition, it should 
be moved at once to an isolated 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, classi
fication yards, holding hards, inhabited buildings, 
administrative area, operating buildings, maga
zines, inert storage locations, public railways, and 
public highways should be at inhabited building 
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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 un
barricaded (as appropriate) explosives locations 
for explosives safety distance purposes. Ap
propriate separations for the various classes of 
explosives and exposures involved are required. 
The separation between loading docks and the 
nearest explosives storage magazine will be not 
less than the magazine distance given in the 
appropriate table. Where explosives loading 
docks are used as part of an operating line, 
intraline safety distances will apply. Explosives 
docks or unloading sites located in or.at minimum 
distances 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 (POL) 
Facilities: 

0522.1 Separation Between Explosives Storage 
Areas and POL Facilities in Excess of 500 Gallons. 
Explosives safety distance (quantity-distance) 
for separating explosives storage facilities or 
explosives loaded aircraft from POL bulk storage 
and other facilities containing more than 500 
gallons will be based upon the appropriate POL 
Explosives Safety Distance table for the class 
of explosives involved, except where a greater 
distance is required to meet fire clearance criteria. 
The foregoing also applies to discharge operations 
from railroad tank cars, tank trucks, POL 
transmission pipelines, hydrants, and fill stands 
for "retail" dispensing units involving quantities 
in excess of 500 gallons. 
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0522.2 Quantities Less Than 500 Gallons. 
Quantities less than 500 gallons in aboveground 
petroleum facilities may be stored at a minimum 
of 100 feet from explosives storage locations. 

0522.3 Parking Fuel Service T~ucks. Parking 
areas for fuel service trucks are considered 
aboveground petroleum facilities. 
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0522.4 Mobile Dispensing Units. The mini
mum distance permitted between explosives and 
mobile petroleum dispensing units operating 
within an explosives area is 100 feet. However, 
such dispensing units should maintain maximum 
possible greater distances at all times. Mobile 
fuel units servicing aircraft are exempt from this 
requirement. Separation is not required between 
POL hydrants set on the flight line flush with 
the pavement and explosives loaded aircraft or 
aircraft explosives loading or unloading opera
tions. 

0522.5 Dike Requirements. Large above
ground storage tanks (over 1100 gallons 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 (1100 gallons or less capacity) or 
groups of small tanks will be inclosed by a dike 
having a net capacity of not less than that of 
the largest tank plus 100 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. 
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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 combustible material will 
not be permitted within 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. The following are exempt 
from the requirements of sub-paragraphs 0522.1 
through 0522.5: 

(1) The internal arrangement of bomber 
and fighter type aircraft during a designated 
alert. 

(2) Tanker type aircraft. 
(3) Rocket Storage Checkout and Assembly 

Building, AF Drawing AD 33-39-03. 
(4) Gasoline and diesel powered generators. 
(5) Materials handling equipment. 

0522.7 POL-Explosives Safety Distance 
(Quantity-Distance) Tables for Explosives Classes 
1 throt1gh 12: 

CLASS 1 

1 Unbarricaded I Unbarricaded 

Distance inf eet between above- Distance inf eet between under 
Pounds of Explosives ground petroleum facilities and: 'ground petroleum facilities and: 

Over Not Over 
Explosives Storage 

Locations 
Explosives Loaded 

Aircraft 
Explosives Storage 

Locations 
Explosives Loaded 

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 B 

I Unbarricaded I Unbarricaded 

Pounds of Explosfres 
Distance in tet between above-

ground petro um facilities and: 
Distance inJeeet between under 

ground petr um facilities and: 

OlJer Not Over 
Explosives Storage 

Locations 
Explosives Loaded 

Aircraft 
Explosives Storage 

Locations 
Explosives Loaded 

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 4,000 100 100 100 55 
4,000 5,000 115 115 100 60 
5,000 7,500 135 Quantities 100 75 
7,500 10,000 150 in excess of 100 85 

10,000 20,000 190 5,000 pounds 100 95 
20,000 30,000 215 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 Joca-

100,000 125,000 320 155 tions. 
1~5,000 150,000 340 165 
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 

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

CLASS 3 

1 Unbarricaded 2 Unbarricaded 

Distance in feet between above- Distance in feet between under 
Pounds of Explosfres ground petroleum facilities and: (/round petrolemnfacilities and: 

Explosives Storage Explosives Loaded Explosives Storage Explosives Loaded 
Over Not Over Locations Aircraft Locations Aircraft 

40,000 300 50 100 30 

I 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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CLASS 4 

1 Unbarricaded 2 Unbarricaded 

Pounds of Explosives 
Distance in feet between abqve-

ground petroleum facilities and: 
Distance in leet between under 

ground petro um facilities and: 

Explosives Stora,e Explosives Loaded Explosives Storage Explosives Loaded 
Over Not Over · Locations Aircraft Locations Aircraft 

100 a 800 '800 100 30 
100 200 800 800 100 35 
200 300 800 800 100 40 
300 400 800 800 100 45 
400 500 800 800 100 50 
500 750 800 800 100 55 
750 1,000 800 800 100 60 

1,000 2,000 800 900 100 75 
2,000 3,000 800 800 100 85 
3,000 4,000 800 800 100 95 
4,000 500,000 800 800 105 105 

1 Use imbo.rricaded distances unless barricades meet the requirements of paragraph 0524. 
1 Distances are not to be reduced due to the presence of barricades. 
a This distance is required to protect aboveground petroleum fa,cilities from fragments. 
4 Distance may be reduced to 300 feet for 20MM, HEI ammunition when afforded the protection of a steel container 

in the fuselage of an aircraft. 

CLASS 8 

I Unbarricaded 2 Unbarricaded 

Pounds of Explosives 
Distance in £eet between aboi-c-

ground petro emu facilities and: 
Distance in leet between under 

ground petro eum facilities and: 

Explosives Storage Explosives Loaded Explosives Storage Explosives Loaded 
Over Not Over Locations Aircraft Locations Aircraft 

100 380 380 100 30 
100 200 470 470 100 35 
200 300 540 540 100 40 
3Q() 400 590 590 100, 45 
400 500 640 640 100 50 
500 750 730 730 100 55 
750 1,000 800 800 100 60 

1,000 2,000 1,010 1,010 100 75 
2,000 3,000 1,160 1,160 100 85 
3,000 4,000 1,270 1,270 100 95 
4,000 100,000 1,370 1,370 105 105 

1 Use unbarricaded distances unless bo.rricades meet the requirements of paragraph 0524. 
2 Distances are not to be reduced due to the presence of barricades. 

I 
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CLASS 8 

1 Unbarricaded 2 Unbarricaded 

Distance inf eet between above- Distance in l eet between under 
Pounds of Explosives ground petroleum facilities and: ground petro eum facilities and: 

Over Not Over 
Explosives Storage 

Locations 
Explosives Loaded 

Aircraft 
Explosives Storage 

Locations 
Explosives Loaded 

Aircraft 

0 50 175 175 100 30 
50 100 240 240 100 30 

100 200'· 300 300 100 35 
200 300 380 380 100 40 
300 400 460 460 100 45 
400 500 540 540 100 50 
500 1,000 640 640 100 60 

1,000 1,500 710 710 100 70 
1,500 2,000 780 780 100 75 
2,000 5,000 1,010 1,010 105 105 
5,000 10,000 1,370 1,370 130 130 

10,000 15,000 1,540 1,540 145 145 
15,000 20,000 1,730 1,730 165 165 

1 Use unbarricaded distances unless barricades meet the requirements of paragraph 0524. 
2 Distances are not to be reduced due to the presence of barricades. 

CLASS 9 and 10 

1 Unbarricaded 

Distance inf eet between above- Di8tance in tet between under 
Pounds of Explosives ground petroleum facilities and: ground petro eumfacilities and: 

Over Not Over 
Explosives Storage 

Locations 
Explosives Loaded 

Aircraft 
Explosives Storage Explosives Loaded 

Locations Aircraft 

Unbar. Bar. Unbar. Bar. 

0 100 800 400 800. 400 100 30 
100 200 800 400 800 400 100 35 
200 300 800 400 800 400 100 40 
300 400 800 400 800 400 100 45 
400 500 800 400 800 400 100 50 
500 750 800 400 800 400 100 55 
750 1,000 800 400 800 400 100 60 

1,000 2,000 1,010 510 1,010 510 100 75 
2,000 3,000 1,160 580 1,160 580 100 85 
3,000 4,000 1,270 635 1,270 635 100 95 
4,000 5,000 1;370 685 1,370 685 105 105 
5,000 7,500 1,550 775 1,600 775 115 115 
7,500 10,000 1,730 865 1,730 865 130 Quantities 

10,000 15,000 1,780 990 1,800 990 165 in excess 
15,000 20,000 1,800 1,090 1,800 1,090 185 of 7,500 
20,000 30,000 1,800 1,245 1,800 1,245 205 pounds re-
30,000 40,000 1,800 1,370 1,800 1,370 220 quire the 
40,000 50,000 1,800 1,470 1,800 1,470 235 same dis-

See footnotes at end of table. 
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CLASS 9 and JO-Continued 

1 U nbarricaded 

Pounds of Explosives 
Distance in l eet between above-

ground petro eumfacilities and: 
Distance in leet between under 

ground petro um facilities and: 

Over Not Over 
Explosives Storage 

Locations 
Explosives Loaded 

Aircraft 
Explosives Storage 

Locations 
Explosives Loaded 

Aircraft 

Unbar. Bar. Unbar. Bar. 

50,000 60,000 1,800 1,570 1,800 1,570 245 tance as 
60,000 70,000 1,800 1,650 1,800 1,650 260 explosives 
70,000 80,000 1,800 1,725 1,800 1,725 270 storage 
80,000 90,000 1,800 1,790 1,800 1,790 280 locations. 

100,000 250,000 1,800 1,800 1,800 1,800 300 

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

CLASS 11 

1 Unbarricaded 1 U nbarricaded 

Distance inf eet between above- Distance inJ/et between under 
Pounds of Explosives ground petroleum facilities and: ground petr eum facilities and: 

Explosives Storage Explosives Loaded 
Locations Aircraft 

All quantities __________________ 100 50 100 30 

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

CLASS JS 

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

0523 Special Requirements for Explosives. 

0523.1 Storage of Cl,ass 6 Explos-ives in Above.: 
ground Magazines. In aboveground magazines 
the tables for Class 6 are based on the assumption 
that upon initiation, the detonation at any one 
instant will be limited to the amount contained 
in one stack. The resulting blast is the controlling 
factor in safety distance consideration. The 
distance specified in table 5-5 may be used for 
aboveground magazines provided items listed 
as Class 6 are stored in stacks of not more than 
5,000 pounds each, with stacks separated by a 
minimum distance of 2 feet. When such stacks 

contain less than 5,000 pounds of explosives, 
distance requirements may be those prescribed 
for Class 10 explosives for the quantity in the 
single stack containing the largest quantity of 
explosives. When not separated into stacks of 
not more than 5,000 pounds of explosives or when 
any stack contains more than 5,000 pounds of 
explosives, Class 10 requirements will be met. 

0523.2 Storage of Class 6 Explosives in Igloo 
Magazines. When Class 6 items are properly 
spaced in 5,000 pound stacks and stored in igloo 
magazines distance for Class 6 will apply. When 
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items are not so stacked the distance requirements 
of Class 10 will apply. 

0523.3 Class 1S. When Class 12 materials are 
exposed to fragments or blast hazards that may 
cause the Class 12 materials to detonate, they will 
be considered as Class 10 materials and distance 
separations for Class 10 will apply. When located 
in areas where fire hazard materials only are 
involved, they will be considered as Class 2 and 
the distance separations for Class 2 will apply. 

0524 Barricades. Properly constructed separate 
artificial or similar substantial natural barricades 
are effective means for protecting explosives, 
structures or operations to such an extent that a 
reduction can be made in the explosives safety 
distance (quantity-distance) requirements per
taining to mass detonating explosives. Protection 
is considered effective when the barricade eleva
tion is such that any straight line will, as a 
minimum, pass through the entire top width of 
the barricade when drawn from either of the 
points selected in par. (1) below to the applicable 
point in par. (2) below that will prevent simul
taneous propagation of an explosion from one 
quantity of mass detonating explosives to another 
and/or afford the degree of protection required 
for other exposures being considered (buildings, 
facilities, materiel, etc.): 

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

or operating building, or 
S. The top of a stack containing explosives, 

or 
3. The top of explosives items loaded on 

parked aircraft or em placed missiles. 
(2) To: 

1. The highest point of any inhabited build
ing protected. 

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

3. The top of any stack containing explo
sives. 

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

5. The highest point selected for protection 
on any magazine, operating building or other 
facility or materiel. Where such protected places 
contain explosives the highest point selected must 
be as great or greater than the minimums given in 
sub-paragraphs 3 or 4 above. 
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0524.1 Artificial Barricades. The earth fill 
for artificial barricades should contain not more 
than 15 percent of stones or gravel all of 
which should pass through a I-inch screen. The 
following are considered effective artificial bar
ricades: 

(1) Elevations of earth 20 feet or less in 
height having a crest at least 3 feet wide, with 
earth at the natural slope or repose (see par. 
0524.3). 

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

(3) Elevations of earth meeting the require
ments of (1) or (2) above, as appropriate, modified 
by substituting a retaining wall for the slope on 
one side. This retaining wall, preferable of con
crete, must be of such slope and thickness as 
necessary to assure the width d earth required 
for top will be held firmly in place. 

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

0524.2 Inspection of Barricades. Barricades 
will be inepected periodically to determine the 
degree of settling. When settling has occurred 
to the extent that the barricade no longer pro
vides effective protection, fill will be added in 
the amount necessary. Inspection will also be 
made of wood revetted barricades, and rotten 
timbers or planking, affecting the strength of 
effectiveness of the barricade, will be replaced. 

0524.3 Siting Barricades . . 
(1) When the barricade is located on a side 

of a building without doors, and no roadway or 
railroad exists or is contemplated, the separation 
distance between the toe of the barricade and the 
building will not be less than 4 feet (figure 5-1) 
nor more than a reasonable separation distance 
to allow for walking and building maintenance 
operations. 

(2) When roadways or railways are necessary 
between buildings and barricades, the separation 
distance must be the minimum possible consistent 
with ~afe operations. This distance may include 
necessary platforms or working space and room 
to properly operate necessary special handling 
equipment. However, distances greater than 
60 feet must have specific substantiation. 
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(3) The angle of repose will not be more 
than a one-to-one slope or not less than a 45 
degree angle measured for the horizontal (figure 
5-1) on the building side of the barricade. 

(4) Barricades may be located adjacent to 
either the building to be protected (preferred) or 
the building containing explosives. 

0524.4 Magazines as Barricaded Structures. 
(1) Igloo magazines are considered barri

caded except when the exposure is within the 
area (in front of the magazines) bounded by lines 
drawn from the center of the door and inclined 
30° on either side of a perpendicular to the door. 
If the door end is provided with an effective 
separate barricade (par. 0524.1) then barricaded 
distances are applicable for all exposures. 

(2) Aboveground magazines are considered 
to be effectively barricaded when they are sepa
rated from exposures by natural or artificial 
barricades meeting the requirements of par. 
0524.1. 

0524.5 Reduction of Distances for Magazines: 
( 1) Igloo magazines are considered barri

caded (except the unbarricaded door end) for 
maximum quantities of Classes 3, 4, 6, 8, 9 and 
10 as indicated in tables 5-3, 5-4, 5-5, 5-6 
and 5-7. Distances prescribed in these tables 
may be reduced by one-half in recognition of the 
protection afforded by such barricading. 

(2) Distances prescribed in tables 5-3 and 
5-4 (for quantity-distance Class 3 and 4) will 
not be reduced for storage of these classes in 
barricaded aboveground magazines. Distances 
prescribed in tables 5-5 and 5-6 (for quantity
distance Classes 6 and 8) may be reduced by 
one-half when these classes are stored in barri
caded 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 physical 
capacity of such buildings where spacing between 
buildings meets applicable requirements of table 
5-7 or 5-8. Other distances (inhabited building, 
public highway and public railway) will be cal
culated on an unbarricaded basis, except where 
specific reductions are permitted by footnote 
to 2 and 2A tables. 

0525 Separating Explosives Facilities from Air
craft Runways, Approach Zones, Taxiways, 
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Parking Areas (Aprons) and Inactive Aircraft 
Storage Areas ( Previously Termed "Dead 
Storage" Areas). All limiting factors of mass det
onating explosives safety distances (quantity
distance), airfield prohibited areas, and airfield 
and airspace criteria (AFM 86-8), must be con
sidered in separating explosives facilities and 
airfield areas set forth below. In all instances the 
criteria requiring the greater distance will estab
lish the minimum separation permitted. 

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

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

2. Clear zones and that part of approach 
zones that extend outward 11,000 feet (measured 
along the runway center line extended) from each 
end of the runway. In addition, it is preferable 
but not mandatory, to keep storage of explosives 
out of approach zones for the entire distance of 
25,000 feet beyond the clear zone (or 26,000 feet 
from each end of the runway). The width of 
the approach zone at the end of the clear zone is 
the same as the clear zone; it flares out to 4,000 
feet as shown in figure 5-2, and it remains 4,000 
feet wide from that point on to the end of the 
zone. 

3. Taxiways and "operational" parking 
aprons for active aircraft (such as aircraft which 
are currently and actively engaged in supporting 
the flying missions, either through direct assign
ment to aircraft units or in the preparation for 
such assignment or reassignment through any of 
the logistical processes of supply, maintenance 
and modification). 

(2) Separation distances for facilities con
taining mass detonating explosives (Classes 9 and 
10) given in tables 5-11 and 5-12 will be measured 
from the nearest point or wall of the explosives 
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 specifi
cally set aside for the retention of large numbers 
of aircraft for possible future use). 
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Figure 5-1. Location of Barricades Adjacent To Buildings. 
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2. To the centerline of runways and their 
extensions through the clear zones and approach 
zones to the point such centerline meets the 
outer boundary of the approach zone prohibited 
area as shown in figure 5-2. 

3. To the nearest edge of taxiways or 
operational parking areas (aprons) as shown in 
figure 5-2. 

0526 Interpretation of Tables. Explosives are 
divided into 12 classes, or hazard classifications 
(see paragraphs 0422, 0510, 0511, 0512 and 0513), 
according to their characteristics, for explosives 
safety distance (quantity-distance) purposes. 
Classes 5 and 7 are not normally stored at Air 
Force installations and, iherefore, these tables 
have been omitted from this manual. If informa-

AFM 127-100 
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tion is required for Classes 5 and 7, requests 
should be directed to OOAMA (OOY), Hill 
AFB, Utah 84401. 

0527 Class 1 Explosi~es Safety Distance Items. 
Items assigned to this class are principally fire 
hazards and no safety distances are required for 
storage, other than prescribed by paragraphs 
0522.1 and 0522.7 for POL. 

0528 Class 2 Explosives Safety Distance Items. 
I terns assigned to this class burn with intense 
heat, but usually do not form dangerous frag
ments or generate dangerous pressure blasts. 
Separate tables are provided for items in ap
proved storage containers, items not in approved 
packages, and for certain special propellants. 

(1) Items Packed in Approved Storage Containers: 

TABLE 5-1. CLASS 2-EXPLOSIVES SAFETY DISTANCE. ITEMS 
PACKED IN APPROVED STORAGE CONTAINERS 

Quantity Unbarricaded Distance in Feet 1 

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

Distances Distance 2 

0 50 25 25 17 
50 100 50 50 35 

100 1,000 75 75 50 
1,100 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 
60,000 70,000 270 270 185 
70,000 80,000 280 280 190 
80,000 90,000 295 295 195 
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 1,000,000 800 800 500 

1,000,000 - --3 --- 3 ' ---

1 Distances are not to be reduced due to the presence of barricades. 
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 cube root of the weight of explosives (d =8~). 
'Distances will be 5 times the cube root of the weight of explosives (d=5°\'l'W). 
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(2) Items Not Packed in Approved Storage Containers: 

TABLE 5-1. CLASS 2-EXPLOSIVES SAFETY DISTANCE. ITEM 
NOT PACKED IN APPROVED STORAGE CONTAINERS 

Quantity Unbarricated Distance in Feet 1 

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

Distances Distance 1 

0 50 25 25 25 
50 100 75 75 25 

100 1,000 100 100 50 
1,000 5,000 150 150 75 
5,000 10,000 200 200 100 

10,000 20,000 250 250 125 
20,000 30,000 285 285 145 
30,000 40,000 310 310 155 
40,000 50,000 330 330 165 
50,000 60,000 345 345 175 
60,000 70,000 360 360 185 
70,000 80,000 375 375 190 
80,000 90,000 390 390 195 
90,000 100,000 400 400 200 

100,000 200,000 500 500 250 
200,000 300,000 600 600 300 
300,000 -------3 

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

(3) Explosives Safety Distance Class 2A 
(Sub-Class of 2). Includes double base pro
pellants containing not more than 20 percent 
nitroglycerin and having a web thickness of 
0.0075 inch or greater; M15 and M17 nitro
guanidine propellants; multiperforated cannon 
and rifle propellant having a web thickness not 
greater than 0.019 inch; single base (FNH and 
NH compositions), single perforated cannon 

propellant having a web thickness not greater 
than 0.035 inch; single base, single perforated 
rifle propellant, and single base pistol, shotgun, 
and similar low pressure propellants. The 
foregoing propellants are considered Class 2A 
when stored in metal-lined wooden boxes, Class 
9 when stored in all-metal boxes or other con
tainers that would result in extreme confinement 
in the event of propellant ignition: 

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

Quantity Unbarricated Distance in Feet 1 

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

Distances Distance 2 

0 50 25 25 17 
50 250 50 50 35 

250 500 75 75 50 

See footnotes at end of table. 
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Quantity Unbarricated Distance in Feet 1 

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

Distances Distance t 

500 2,500 115 115 75 
2,500 5,000 150 150 100 
5,000 10,000 190 190 125 

10,000 15,000 215 215 145 
15,000 20,000 235 235 155 
20,000 25,000 250 250 165 
25,000 30,000 260 260 175 
30,000 35,000 270 270 185 
35,000 40,000 280 280 190 
40,000 45,000 295 295 195 
45,000 50,000 300 300 200 
50,000 100,000 375 375 250 

100,000 150,000 450 450 300 
150,000 200,000 525 525 350 
200,000 250,000 1 600 600 400 
250,000 300,000 675 675 450 
300,000 350,000 750 750 500 
350,000 400,000 825 825 550 
400,000 450,000 900 900 600 
450,000 500,000 2 975 975 650 

1 Maximum quantity permitted in a single aboveground magazine or operating building without specific approval for 
the deviation (see par. 0105). Distances in all columns apply to unbarricaded magazines. If magazines or operating 
buildings are barricaded, the distances shown in table 5-1 may be used where quantities do not exceed 250,000 pounds 
unless permitted under Note 3 below. 

2 Maximum quantity permitted in a single earth-covered magazine or igloo without specific approval for the deviation 
(see par. 0105). 

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

(4) Explosives Safety Distance Class 2B (Sub-Class of 2). Refer to chapter 10. 

0529 Class 3 Explosives Safety Distance Items. Items assigned to this class explode progressively, 
not more than a box or two at a time, generating small and light fragments. Fragments normally fall 
within 300 feet of the explosion. 

TABLE 5-3. CLASS 3-EXPLOSIVES SAFETY DISTANCE 

Quantity Unbarricaded Distance· in Feet 1 

Pou_nds of Explosives 
(Not over) 

Inhabited Building Distance Public Railway & 
Highway Distances 

Magazine Distance 

40,000 400 400 300 

1· Distances may be reduced by one-half when stored m accordance with par. 0524.5(1). 

0530 Class 4 Explosives Safety Distance Items. 
Items assigned to this class, when packed in 
approved packing, usually explode progressively 
and are principally a fragment hazard. Items 
not in standard packing are considered Class 

10. (Note: This provision affords an interim 
solution for minimum flight line quantities of 
HE, I and HE-I aircraft common ammunition, 
pending results of a tri-service study to develop 
new hazard groupings.) 
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TABLE 5-4, CLASS 4 EXPLOSIVES SAFETY DISTANCE 

Quantity Unbarricaded Distance in Feet l 

Pounds of Explosives 
(Not over) 

Inhabited Building Distance Public Railu·ay & Magazine Distance 
Highway Distances 

500,000 1,200 1,200 300 

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

0531 Class 5 Explosives Safety Distance Items. 
Items assigned to this class usually explode 

individually (some "low order") forming a 

limited number of larger fragments, most of 

which will fall within 1200 feet. This class is 

not normally stored at Air Force installations as 

it basically provides for separate-loading pro

jectiles loaded with Explosive D and other D 

loaded projectiles not assembled to or packed 

with cartridge cases) or propellant charges. 

Instructions in par. 0526 should be followed in 
the event further information is necessary. 

0532 Class 6 Explosives Safety Distance Items. 
Items assigned to this class usually explode 
progressively by stacks and are principally a 

blast hazard. Fragments are light and usually 
fall within 600 feet. The minimum distances 
set forth in table 5-5 is based upon blast damage 
and does not represent the distance t,o which 

some fragments may be projected. 

TABLE 5-5. CLASS 6 1 EXPLOSIVES SAFETY DISTANCE 

!Juantity Unbcrricaded Distance in Feet 2 

Pounds of Explosives Inhabited Building Distance Public Railway & Magazine Distance 

(Not over) Highway Distances 

100,000 1,370 820 300 

1 See par. 0523 for special requirements for Class 6 storage. 

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

0533 Class 7 Explosives Safety Distance Items. 
Items assigned to this class stored in a single mag
azine may mass detonate unless quantities can be 
divided into smaller separated groups in accord
ance with par. 0511. Structural damage is usually 
limited to adjacent buildings and most missiles 
will fall within 1500 feet. This class is not nor
mally stored at Air Force installations as it 
basically provides for separate-loading projectiles 
except Explosive D loaded. Instructions in par. 
0526 should be followed in the event further infor-

mation is necessary. 

0534 Class 8 Explosives Safety Distance Items. 
Items assigned to this class can be expected to 
mass detonate, and are principally a blast hazard. 
However, since such items (blasting caps, detona
tors, primers, etc.) contain only small amounts of 
explosives which are not closely confined, struc
tural damage usually is limited to adjacent 
magazines. Light missiles of very limited range 

are formed. 
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TABLE 5-{J. CLASS 8 l EXPLOSIVES SAFETY DISTANCE 

Quantity of Explosives Unbarricaded Distance In Feet 1 

Pounds Pounds Inhabited Buil.ding Public Railway & Intraline Distance Aboveground Mag-(Over) (NotOver) Highway Distances azine Distance 

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

1,000 1,500 710 430 160 95 
1,500 2,000 780 470 180 105 
2,000 5,000 1,010 610 230 140 
5,000 10,000 1,370 820 300 190 

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

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

0535 Class . 9 and Class 10 Explosives Safety 
Distance Items. I terns assigned to these classes 
can be expected to mass detonate and are princi
pally a blast hazard (see par. 0502.2). The Class 9 
designation is reserved for bulk supplies of 
priming, initiating, and other high explosives and 
certain solid propellant mixtures or compo~ite 
mixtures with proven mass detonating charac
teristics. Class 10 items are normally assemblies 
or complete items with a high per cent explosive 
content by weight, such as bombs, warheads, 
demolition items, rocket motors containing Class 9 
propellants and complete rockets or missiles. 
Whether items in these classes involved in a fire 

burn or detonate will depend largely upon the 
composition of the _material, quantity exposed, 
heat being generated and. degree of confinement 
(either "physical," enveloping action of the fire, 
or pressure generation). See par. 0306.6. Sepa
rate tables are provided for: Intermagazine 
separation for standard igloo type magazines 
meeting the requirements of approved definitive 
drawings; intermagazine· separation for special 
igloos and between aboveground magazines; 
intraline separations; separations between explo
sives and inhabited buildings, passenger railroads, 
and public highways, and separations between 
explosives and aircraft areas: 

(1) Intermagazine separation for standard igloo magazines: 

TABLE 5-7. CLASSES 9 AND 10-INTERMAGAZINE 
SEPARATION FOR STANDARD IGLOOS 

Net Pounds Of Explosives 
Distance In Feet Between Magazines z 

Barricaded s Unbarricaded ' 

0-250,000 1 185 360 

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

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. 

3 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. 

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

5-19 



AFM 127-100 20 April 1964 

(2) Intermagazine separation for Special Igloos and Aboveground Magazines: 

TABLE 5-8. CLASSES 9 AND 10 INTERMAGAZINE SEPARATION 
FOR SPECIAL IGLOO AND ABOVEGROUND MAGAZINE 

Net Pounds Of Explosives Distance In Feet Between Magazines 

Special Igloo Aboveground 4 5 

Over Not Over 
Bar 2 Unbar 3 Bar Unbar 

0 100 20 40 30 50 

100 200 26 52 35 64 
200 300 30 60 40 74 
300 400 33 66 44 81 
400 500 35 70 50 85 

500 750 41 82 54 100 
750 1,000 45 90 60 110 

1,000 2,000 55 110 75 140 
2,000 3,000 65 l30 85 160 
3,000 4,000 70 140 95 175 
4,000 5,000 75 150 105 190 
5,000 7,500 85 170 115 215 
7,500 10,000 95 190 130 235 

10,000 20,000 120 240 165 300 
20,000 30,000 140 280 185 340 
30,000 40,000 155 310 205 375 
40,000 50,000 165 330 220 405 
50,000 60,000 175 350 235 430 
60,000 70,000 185 370 245 455 
70,000 80,000 195 390 260 475 
80,000 90,000 200 400 270 495 
90,000 100,000 210 420 280 510 

100,000 125,000 225 450 300 550 
125,000 150,000 240 480 320 585 
150,000 175,000 250 500 335 615 
175,000 200,000 265 530 350 645 
200,000 225,000 275 550 365 670 
225,000 250,000 I 285 570 380 695 

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

deviation (see par. 0105). 
2 Barricaded separation will apply to special igloo where a barricaded door end or earth covered side or back of one 

igloo faces the exposed earth covered sides, backs, or doors of the other igloos involved. 
3 Unbarricaded separation will apply where special igloos are so located that tlie unbarricaded door zone (see par. 

0524.4 for an explanation of this zone) of one igloo without a door barricade encompasses an earth covered side, back or 

barricaded door of another igloo. Magazines will not be so located that the unbarricaded door end of one igloo faces the 

unbarricaded door end of another igloo. Should such conditions exist, unbarricaded Aboveground Magazine Distance will 

apply. 
4 Use unbarricaded distances unless barricades meet the requirement of par. 0524. 
5 Aboveground intermagazine separation will be applied to open storage, railroad cars, vehicles and aircraft containing 

these explosives (see paragraphs 0511 and 0519). 
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(3) Intraline separation: 

TABLE. 5-9. CLASSES 9 AND 10 INTRALINE SEPARATION 

Net Pounds Of Explosives Distance In Feet 2 

Over Not Over Bar Unbar 

50 30 60 
50 100 40 80 

100 200 50 100 
200 300 60 120 
300 400 65 130 
400 500 70 140 
500 600 75 150 
600 700 80 160 
700 800 85 170 
800 900 90 180 
900 1,000 95 190 

1,000 1,500 105 210 
1,500 2,000 115 230 
2,000 3,000 130 260 
3,000 4,000 140 280 
4,000 5,000 150 300 
5,000 6,000 160 320 
6,000 7,000 - 170 340 
7,000 8,000 180 360 
8,000 9,000 190 380· 
9,000 10,000 200 400 

10,000 15,000 225 450 
15,000 20,000 245 490 
20,000 25,000 265 530 
25,000 30,000 280 560 
30,000 35,000 295 590 
35,000 40,000 310 620 
40,000 45,000 320 640 
45,000 50,000 330 660 
50,000 55,000 340 680 
55,000 60,000 350 700 
60,000 65,000 360 720 
65,000 70,000 370 740 
70,000 75,000 385 770 
75,000 80,000 390 780 
80,000 85,000 395 790 
85,000 90,000 400 800 
90,000 95,000 410 820 
95,000 100,000 415 830 

100,000 125,000 450 900 
125,000 150,000 475 

, 
950 

150,000 175,000 500 1,000 
175,000 200,000 525 1,050 
200,000 225,000 550 1,100 
225,000 250,000 1 575 1,150 

1 Maximum quantity permitted in any one location without specific approval for the deviation (see par. 0105). 
2 Use unbarricaded distances unless barricades meet the requirements of par. 0524. 
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. (4) Inhabited building, passenger railroad and public highway separations: 

TABLE 5-10. CLASSES 9 AND JO-INHABITED BUILDINGS, 
PASSENGER RAILROAD AND PUBLIC HIGHWAY 

Net Pounds Of Explosives Distance In Feet From Explosive Hazard 

To Inhabited Buildings To Passenger Railroads 

Over Not Over And Public Highways 

Bar 2 3 Unbar 2 Bar 2 3 Unbar 2 

50 150 300 90 180 
50 100 190 380 115 230 

100 200 235 470 140 280 
200 300 270 540 160 320 
300 400 295 590 175 350 
400 500 320 640 190 380 
500 600 340 .• 680 205 410 
600 700 355 710 215 430 
700 800 375 750 225 450 
800 900 390 780 235 470 
900 1,000 400 800 240 480 

1,000 1,500 460 920 275 550 
1,500 2,000 505 1,010 305 610 
2,000 3,000 580 1,160 350 700 
3,000 4,000 635 1,270 380 760 
4,000 5,000 685 1,370 410 820 
5,000 6,000 730 1,460 440 880 
6,000 7,000 770 1,540 460 920 
7,000 8,000 800 1,600 480 960 
8,000 9,000 835 1,670 500 1,000 
9,000 10,000 865 1,730 520 1,040 

10,000 15,000 990 1,780. 595 1,070 
15,000 20,000 1,090 1,950 655 1,170 
20,000 25,000 1,170 2,110 700 1,265 
25,000 30,000 1,245 2,260 745 1,355 
30,000 35,000 1,310 2,410 785 1,445 
35,000 40,000 1,370 2,550 820 1,530 
40,000 45,000 1,425 2,680 855 1,610 
45,000 50,000 1,470 2,800 880 1,680 
50,000 55,000 1,520 2,920 910 1,750 
55,000 60,000 1,570 3,030 940 1,820 
60,000 65,000 1,610 3,130 965 1,880 
65,000 70,000 1,650 3,220 990 1,930 
70,000 75,000 1,690 3,310 1,015 1,985 
75,000 80,000 1,725 3,390 1,035 2,035 
80,000 85,000 1,760 3,460 1,055 2,075 
85,000 90,000 1,790 3,520 1,075 2,110 
90,000 95,000 1,825 3,580 1,095 2,150 
95,000 100,000 1,855 3,630 1,115 2,180 

100,000 125,000 2,115 3,670 1,270 2,200 
125,000 150,000 2,350 3,800 1,410 2,280 
150,000 175,000 2,565 3,930 1,5'40 2,360 
175,000 200,000 2,770 4,060 1,660 2,435 
200,000 225,000 2,965 4,190 1,780 2,515 
225,000 250,000 I 3,150 4,3m 1,890 2,585 

I Maximum quantity permitted in any one location without specific approval for the deviation (see par. 0105). 
2 Igloos type magazines are considered barricaded under the conditions explained in par. 0524.4. 
3 Use unbarricaded distance for explosives sites (other than standard igloo or special igloo magazines) unless barricades 

meet the requirements of par. 0524. 
5-22 
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(5) Separation of explosives facilities (par. 0525) containing mass detonating explosives (Classes 
9 and 10) from aircraft runways, approach zones, taxiways, parking areas (aprons) and "inactive" 
storage areas. Points of measurement applicable to distances shown are explained in par. 0525(2). 
The provisions of figure 5-2 and the applicable table (5-11 or 5-12) will be considered and in all inst!lnces 
the criteria requiring the greater distance will establish the minimum separation permitted. 

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

TABLE 5-11. CLASSES 9 AND 10 EXPLOSIVES SAFETY DISTANCES 
BETWEEN EXPLOSIVES' FACILITIES AND SPECIFIC AIRFIELD AREAS 

Net Pounds Of Explosives Distance In Feet From Explosive Hazards 

To Runways, Ap(}roach Zones, 

To Aircraft Taxiways, & perational 

"Inactive" Storage Parking Areas (APRONS). 

Over Not Over 
Area . 

Joint Military- Military Only 
Civilian 

Bar & Unbar Bar or Unbar Bar Or Unbar 

0 15,000 1 1,235 1,235 750 s 
15,000 20,000 1,355 1,355 815 3 
20,000 25,000 1,460 1,460 875 3 

25,000 30,000 1,555 1,555 935 3 

30,000 35,000 1,635 1,635 9803 
35,000 40,000 1,710 1,710 1,025 
40,000 45,000 1,780 1,780 1,070 
45,000 50,000 1,840 1,840 1,105 
50,000 55,000 1,900 1,900. 1,140 
55,000 60,000 1,960 1,960 1,175 
60,000 65,000 2,010 2,010 1,205 
65,,000 70,000 2,060 2,060 l,235 
70,000 75,000 2,110 2,110 1,265 
75,000 80,000 2,155 2,155 1,295 
80,000 85,000 2,200 2,200 1;320 
85,000 90,000 2,240 2,240 1,345 
90,000 95,000 2,280 2,280 1,370 
95,000 100,000 2,320 2,320 1,390 

100,000 125,000 2,500 2,500 1,500 
125,000 150,000 2,655 2,655 1,595 
150,000 175,000 2,795 2,795 1,675 
175,000 200,000 2,925 2,325 1,755 
200,000 225,000 3,040 3,040 1,825 
225,000 250,000 2 3,150 3,150 1,890 

1 For effectively barricaded facilities containing less th.an 15,000 pounds use table 5-12. 
2 Maximum quantity permitted in any one location without specific approval for the deviation (see par. 0105). 
3 For use only where not otherwise prohibited under the provisions of par. 0525 and figure 5-2. 
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2. Barricaded facilities containing less than 15,000 pounds: 

TABLE 5-12. CLASSES 9 AND 10 BARRICADED SAFETY 
DISTANCES FOR 15,000 POUNDS AND LESS 

Net PoundB OJ ExploBives Distance In Feet From Explosive Hazards 

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

Area Parking AreaB (Aprons). 

Over Not Over Joint Military-
Civilian 

Military Only 

Barricaded l 

Barricaded 1 Barricaded l 

. 
0 50 75 75 45 

50 100 120 120 70 
100 200 180 180 110 
200 300 260 260 155 
300 400 320 320 190 
400 500 360 360 215 
500 600 400 400 240 
600 700 430 430 260 
700 800 460 460 275 
800 900 490 490 295 
900 1,000 510 510 305 

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

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

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

0536 Class 11 Explosives Safety Distance Items. 
No separations have been established for items 
in this hazard classification, except as set forth in 
par. 0522.7. Class contains Group A and B 
chemical munitions items not assembled with 
explosives components and, therefore, no blast or 
fragment hazards exist. 

0537 Class 12 Explosives Safety Distance Items. 
Items assigned to this class are relatively insensi
tive and can normally be detonated only by a 
very strong means of initiation. Such items as 

ammonium nitrate, wet nitrocellulose (8 to 30 
percent water), DNT, and detonating cord 
(Primacord) are included in this class. Class 12 
items may be a fire or blast hazard depending 
upon exposure to other items that might cause 
initiation. See par. 0523.3 for applicable explo
sives safety separations under conditions stated. 

0538 Underground Utilities. Permanent gov
ernment-controlled underground utilities (ex
cluding building service lines and POL facilities) 
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should be separated from the location of Classes 
6, 8, 9, and 10 materials as follows: 

Quantity of Explosives 
(Not Over) 

100 
200 
500 

1,000 
2,000 
5,000 

10,000 
20,000 
50,000 

100,000 
250,000 

Distance 
(Feet) 

15 
20 
30 
40 
50 
80 

100 
135 
200 
275 
400 

Utility installations (above ground and under 
ground) which are privately owned or operated, 
should be separated from explosive locations by 
inhabited building distances. In no case will 
this separation be less than public highway dis
tance. 

0539 Minuteman Separations. Independent 
listing of the criteria for this system is provided 
since deviations from the normal explosives 
criteria and safety distances (quantity-distances) 
are involved. Such deviations were made neces
sary or possible because of facilities, equipment, 
explosives, and operational peculiarities of the 
weapon system. Distances shown are based upon 
the propellant composition of motors through 
LGM-30C and a high explosives (Class 10) 
equivalency of 7400 pounds for the assembled 
missile, less warhead: 

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

1, 1570 feet from schools, churches, hospi
tals, and other such buildings of public assem
bly. 

2. 1200 feet from all other inhabited 
buildings. 

S. 720 feet from public highways and public 
(passenger) railways. 
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(2) Aircraft loading/unloading sites for pro
pellant motors in the "Shipping and Storage 
Container, Ballistic Missile" (SSCBM): 

1. 1200 feet from inhabited buildings. 

2. 1200 feet from facilities, aircraft, or 
other equipment considered essential to the 
mission. 

S. 720 feet from public highways and 
public railways. 

4. Where refueling of an aircraft loaded 
with these motors is essential, fully manned fire 
fighting apparatus will be on standby at the air
craft during the fueling operation. 

5. Site plans for the construction of new 
facilities will be prepared and processed in accord
ance with par. 0802. 

6. A waiver will be required (par. 0209) if 
existing facilities located at reduced distances 
must · be employed for loading/unloading opera
tions because of impelling operational conditions. 
Major air commands may approve waivers in the 
normal manner for justifiable reductions to no 
less than 800 feet for subparagraphs 1 and 2 above 
and 480 feet for S above. Major air commands 
:will, where approval is recommended, forward 
proposed waivers for distances less than the 
foregoing minimums to HQ USAF, Director of 
Aerospace Safety (AFIAS-G), Norton AFB, 
California 92409. 

(3) Railroad loading/unloading sites for the 
roll-on/roll-off handling of propellant motors in 
the "Shipping and Storage Container, Ballistic 
Missile" (SSCBM) being transported by the 
"piggy-back" method. This operatio~ is con
sidered a "change-or-mode-of-transportation" re
quiring only the use of good judgment in the site 
selection and proper control of operations in the 
local environment (see par. 0208) to insure that 
exposures are reduced to an absolute minimum. 
The following stipulations apply: 

1. Rail site and facilities will be adequate 
for the operation and located as far away as 
possible from hazardous or populated areas. 
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2. Containers (SSCBM) will not be opened 
at the site. 

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

0540 Explosives Safety Distance Criteria Ap
plicable to Certain Recreational Facilities. The 

following provides specific requirements for 
facilities shown and guidance for determining 
protection required for similar facilities: 

Facility 

1--------'''------

Golf Clubhouses, Caddy 
Houses, Pro Shops. 

Golf Courses. 
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Ball Fields, Tennis Courts 
and similar Personnel 
Congregational Points. 
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Exploaivea Safety Distancea 
For the Following Will ApplL 

Inhabited Building Dis
tance (Places of public as
sembly) 
Public Highway Distance. 
The distance will be meas
ured to the nearest edge 
of the course. The edge 
of the course, for this pur
pose, will be the nearest 
edge of the tee, fairway, 
green, or line designated 
as out-of-bounds. 
Inhabited Building Dis
tance 



20 April 1964 AFM 127-100 

Chapter 6 

ELECTRICAL HAZARDS 

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

0602 Location of Electrical Equipment. In 
planning electrical equipment for hazardous 
locations as defined in the National Electrical 
Code, it is of ten 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 equip
ment listed by the Underwriters' Laboratories or 
other recognized testing agency is acceptable in 
hazardous al}d nonhazardous locations only when 
used under "approved" environmental and opera
tional conditions. 

0602.2 Special Occupancies: 
(1) Electrical equipment and installations 

in hazardous locations Class I, II, or III, as 
defined in the National Electrical Code, will, 
where required in cases involving explosives, 
comply with the requirements of the code for 
division 1. When an area falls within the category 
of both Class I and Class II hazard9us 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 operations where 
the lack of a continuous supply of power may 
cause a fire or explosion. 

0602.3 Maintenance. Equipment and instal
lation requirements of the National Electrical 
Code for hazardous locations are based on safe 
performance under conditions of proper use and 
maintenance. Therefore, more than ordinary 
care will be exercised in connection with the 
maintenance of electrical installations in hazard-
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ous locations. Electrical equipment and instal
lations in hazardous locations will be periodically 
inspected and adequately maintained by qualified 
personnel. 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 purpose of insuring 
safety of operation. 

0602.4 Hazardous Locations /or Electrical 
Equipment. See par. 0210.28. An area does 
not become a hazardous location because of the 
mere presence of explosives. Conditions con
templated by the National Electrical Code 
should either exist or be possible under opera
tional or accidental situations to qualify as an 
actual "hazardous location." However, some 
specific definitive drawings for explosives facilities 
require the installation of certain basic electrical 
equipment meeting portions 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 explosives or 
ignitible mixtures. Rooms or buildings con
taining vapors from which explosives may 
condense will . be considered Class I hazardous 
locations as defined in the National Electrical 
Code. 

2. Class II. Locations which are hazard
ous because of the presence of combustible dust. 
Rooms or buildings containing explosives dusts 
or explosives which are of such chemical composi
tion or physical size that through movement, 
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handling, or other means, particles of the ex
plosives may become disassociated from the 
whole and become dispersed in the surrounding 
atmosphere, 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 hazard
ous because of the presence of easily ignitible 
fibers, but where such fibers are not likely to be 
in suspension in air in quantities 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., division 
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 Underwriters' 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 hy
drogen 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, pro
pane, alcohols, acetone, benzol, lacquer solvent 
vapors, or natural gas. 

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

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

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

3. Group G. Atmospheres containing flour, 
starch, or gr::1.in dusts. 

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

20 April 1964 

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: 
(I) Primary and secondary power, trans

mission, communication, electric supply, or 
distribution 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 com
munications lines should be separated from explo
sives by "public highway" explosives safety 
distance (quantity-distance), but in no case will 
the separation be less than 200 feet. 

0605 Service to Buildings. Service lines of all 
types except local telephone connections, carrying 
electrical current into buildings containing explo
sives will be run underground from a point at 
least 50 feet away from the building. The line 
side of the main disconnecting switch or circuit 
breaker will be provided with suitable lightning 
arrestors, normally 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 transformer (in, 
on or near the building) a second set of properly 
grounded lightning arrestors will be provided 
adjacent to these devices. Local telephone service 
should, where possible, also comply with the same 
underground routing. All overhead portions of 
the line will be in accordance with par. 060-1 (I) 
above. 
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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 me
chanical glands or aperatures adequately sealed 
against entrance of hazardous materials into 
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both the location where motors are p9sitioned and 
the motor inclosure itself. The provisions of par. 
0602 are applicable in the event it becomes neces
sary to mount electrical motors within hazardous. 
locations. 

0607 Portable Magazine Lighting System. An 
approved portable system of magazine lighting 
consists of floodlights with clear lens mounted on 
heavy portable stands and placed outside of the 
magazine door. 

0608 Permanent Lighting for Storage Mag
azines. Where permanent lighting is essential, 
an approved type of disconnect switch will be 
located outside the magazine (preferable on the 
nearest power pole) and so arranged that the 
switch is locked in the open position. The power 
will be on only when personnel are working in 
the magazine .. 

0609 Portable Generators. Portable genera
tors have proven satisfactory as a source of 
electric power. When in use, the exposed non
current carrying metallic frame and parts will 
be .grounded. Generators will be parked at least 
50 feet from magazine doors and in a place where 
fuel will not flow toward the magazine in the 
event of a break in the fuel system. Electric 
cords will be so placed that they will not be 
trucked over or walked on. Generators will be 
equipped with a firstaid fire extinguisher of a 
type suitable for use on electrical fires. 

0610 Flexible Cords. Flexible cords should be 
type SO hard service cord. Cords for equipment 
in Class I and II locations, should be three wire 
with the third wire acting as the ground for the 
exposed non-current carrying metal parts of the 
appliance. In no case will the white identified 
neutral power conductor be used as a ground wire. 
Splices will not be permitted. Plugs will be 
equipped with three prongs, the third prong 
(green wire) acting as ground. 

0611 Flashlights and Lanterns. Flashlights 
and hand lanterns powered by low voltage dry 
cell batteries and "Miners' Cap Lamps," each 
approved as "Permissible" by the United States 
Bureau of l\Iines and/or for Class I hazardous 
locations by Underwriters' Laboratories Inc., are 
considered satisfactory for both Class I and Class 
II hazardous locations. 
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0612 Static Electricity. The generation of 
static electricity is not the hazard. The hazard is 
created when charges are allowed to accumulate 
to the extent that an uncontrolled discharge 
occurs through, or in the presence of, a hazardous 
substance susceptible to initiation, such as: A 
discharge as a spark across an air gap in the 
presence of highly flammable or explosive ma
terial, or a discharge directly through electrically 
initiated explosive devices (primers, squibs, 
blasting caps, dimple motors, etc.). Personnel 
can collect a charge of static electricity by being 
in contact with moving non-conductive substances 
(blowing dust, certain types of clothing, etc.) 
or coming in contact with a mass that has been 
previously charged (transport vehicles, etc.). 
Therefore, in addition to the requirements of 
par. 0613.3, personnel will be particularly careful 
in the presence of explosives in any form to dis
charge .themselves or equalize their static elec
trical potential to that of the explosives item to 
be handled, where circumstances are such that 
hazards may be created. See par. 0208 regarding 
SOPs. Detailed discussions of static electricity 
and methods of minimizing the hazards may be 
found in the following pamphlets: 

"Static Electricity," published by the National 
Fire Protection Association (NFP A). 

"Static Electricity," Bulletin No. C438, United 
States Department of Commerce. 

"Static Electricity in Nature and Industry," 
Bulletin No. 368, United States Department of 
Commerce. 

"Standards for Grounding and Bonding Equip
ment," published by the Underwriters' Labora
tories Incorporated. 

0613 Static Grounding: 

0613.1 Grounding Equipment. The general 
method for eliminating or reducing the hazard 
from static is to provide an electrically contin
uous path to the ground. This will allow the 
charges to dissipate as fast as they are generated. 
When all the objects concerned are conductive, 
grounding can be readily accomplished by 
electrically connecting all parts to a common 
ground conductor. Grounding exterior parts 
of containers alone does not necessarily eliminate 
all of the danger from static elec'tricity, for in 
order to be completely effective, grounding must 
include the contents. Partial grounding or 
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using conductors of insufficient strength or too 
high resistance may increase the static hazard by 
providing opportunities for discharge through 
an uncontrolled path to ground. Electrical 
continuity may be broken by oil on bearings, 
paint, or rust at any contact point. To obtain 
a continuous circuit, grounding straps should be 
used to bridge such locations. Permanent 
equipment in contact with conductive floors or 
table tops is not adequately grounded. Static 
grounds should not be made to electrical conduit 
systems; gas, steam, or air lines; dry pipe sprinkler 
systems; or air terminals of lightning protection 
systems. The size of wires used as static ground 
conductors should be large enough to withstand 
mechanical damage. In no case will this wire be 
less than AWG No. 8 for permanent grounds. 

. 0613.2 Belting. Nonstatic producing belting 
will be used in locations where static electricity 
is a hazard. Such belting will have a resistance 
to ground not exceeding 600,000 ohms. 

0613.3 Conductive Floors and Conductive Shoes. 
Standard conductive floors and shoes will be used 
to provide proper static grounding for personnel 
at operations where explosives such as primer, 
initiator, detonator, igniter, tracer, and incendiary 
mixtures are exposed. Some materials sensitive 
to static spark (easily ignited or detonated) are 
lead styphnate, lead azide, mercury fulminate, 
tetrazene, diazodinitrophonol, potassium chlorate
lead styphnate mixtures, igniter composition, 
grade B magnesium powder, and black powder 
dust when exposed in layers. Dust of solid 
propellants can also be ignited from the spark 
energy that can be accumulated on a person and 
conductive floors and shoes will be employed 
when the dust is present. In addition, dust~air 
mixtures. of ammonium picrate, tetryl, tetrytol, 
and dust of solid propellants are sensitive to 
static electricity discharge. 1Iany flammable 
liquids and air mixtures tested (ethyl ether, 
ethyl alcohol, ethyl acetate, acetone, and gasoline) 
can be ignited by static discharge from a person. 
When personnel come into the proximity of 
(possible contact with) explosives or mixtures 
enumerated above, conductive floors will be 
installed except where the hazards of dust-air or 
flammable vapor-air mixtures are eliminated by 
adequate housekeeping, dust collection, ventila
tion, or solvent recovery methods. Where 
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conductive floors and shoes are required, table 
tops upon which exposed explosives or dusts are 
encountered should be covered with a properly 
grounded conductive material meeting the same 
requirements as those for flooring. Conductive 
floors are not required throughout an entire 
building or room if the hazard remains localized. 
In such small areas conductive mats or runners 
may be substituted. Personnel, except elec
tricians, in locations where conductive floors or 
coverings are required and installed will wear 
conductive footwear (see par. 0803 for further 
information concerning conductive floors). Where 
conductive floors and shoes are required, the 
resistance between the ground and the wearer 
will not exceed 1,000,000 ohms; i.e., total re
sistance of conductive shoes on a person, plus 
the resistance of floor to ground. The maximum 
floor resistance is 250,000 ohms. The maximum 
electrical resistance permitted for each conductive 
shoe is 450,000 ohms. Conductive rubbers which 
are to be used by visitors will meet the same 
resistance requirements. Conductive shoes and 
floors require care to insure retention of their 
conductive properties. When the shoes are not 
in use they should be stored in lockers close to 
the room in which they are to be worn, and the 
change from nonconductive to conductive shoes 
should be made at the location. A thin layer of 
dust or wax on the conductive floor may insulate 
conductive shoes from the floor. Adequate 
supervision will be maintained to ensure that 
conductive shoes are not altered so as to negate 
their safety features. Only conductive material 
will be used for the repair of conductive soled 
shoes. Conductive shoes will be thoroughly 
cleaned before being repaired. (See par. 0512-10, 
AFM 32-3 for further information on conductive 
shoes.) Tests of conductive shoes and floors will 
be made initially and at sufficient intervals 
thereafter, but not less than semiannually, to 
insure that resistance requirements stated above 
are met. A reccrd of test results will be main
tained. Inst1:uments used in making tests will 
not be used until all exposed explosives subject 
to possible initiation have been removed from 
the room or hazardous area. 

0614 Installed System and Equipment Grounds. 
Where explosives are involved particular atten
tion will be given to the installation (par. 0601) 
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and maintenance paragraphs 0602 and 0603) of 
adequate electrical grounding. This is especially 
important in locations where the uncontrolled 
discharge of static electricity could produce a 
hazard. Grounding will be tested when installed 
to insure design specifications are met and there
after at such intervals and in such manner as 
prescribed in pertinent directives. All exposed 
explosives subject to initiation under the specific 
circumstances will be removed prior to making 
electrical continuity and resistance tests or 
electrical repairs. At loc&.tions involving operat
ing generators or energized transformers, a shunt 
grounding strap will be connected prior to open
ing· installed grounding connections for repair 
or replacem,ent. Complete records of all tests 
will be kept. Where specific grounding require
ments, or testing requirements, or frequency of 
inspection and testing, are not set forth in appro
priate TO's or TM's, pertinent portions of the 
following will apply: 

(1) In "Hazardous Locations" (par. 0602.4). 

1.. Visual inspection of grounds will be 
made, where installation permits viewing, for 
breaks and corroded connections prior to starting 
operations on each day the equipment is to be 
used. Suspected connections will he tested and 
brought up to required standards prior to starting 
operations. 

2. Where visual inspections in subpara
graph 1 above are not made, static grounds for 
equipment will be tested for electri~al continuity 
and resistance once each month. Where visual 
inspections are accomplished required tests may 
be extended to not less than once each two months. 
Equipment should be considered as a unit, except 
in the case of a belt driven machine, in testing 
for resistance to ground. In measuring the total 
resistance to ground for belt driven machinery,
resistance of the belting (par. 0613.2) is to be 
excluded. All conductive parts of equipment will 
be grounded through a resistance of 25 ohms or 
less, unless 10 ohms is required for lightning 
protection or unless the system attaches to a 
counterpoise lightning protection installation. 
There is no requirement to perform an earth 
(ohms) resistance test of the counterpoise system 
(see par. 0620). However, continuity of the static 
grounding system must be assured. (Resistance 
between points within the system itself should be 
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very low, as considered inherent in the physical 
characteristics of the system.) 

(2) In nonhazardous locations. 
1. Visual inspection of grounds for breaks 

and corroded connection will be made quarterly. 
Suspected connections will be tested and brought 
up to required standards prior to starting opera
tions. 

2. Static grounds for equipment .will be 
tested for electrical continuity and resistance as 
of ten as considered necessary for safety under the 
circumstances, but not less than semiannually. 
The testing and resistance measurement require
ments are the same as those set forth in subpara
graph (1)2 above. 

0615 Ground During 20MM Ammunition Op
erations. A method for grounding personnel 
should be provided when 201\IM ammunition is 
unpackaged and handled by hand. This may be 
done if personnel wear conductive sole shoes where 
conductive floors or conductive mats are installed. 
A grounding bar should be installed at the en
trance of a bay, room or building and touched by 
personnel before entering the work area. Air
craft should be grounded during ammunition 
loading operations and personnel handling belted 
ammunition should wear conductive, or leather 
soled shoes. The quick movement of belted 
rounds across non-conductive· surfaces should be 
avoided. 

0616 Requirement for Lightning Protection ( See 
Chapter 3, AFM 88-9) . 

0616.1 General. Air Force policy dictates the· 
installation and maintenanc~ of adequate light
ning protection systems on buildings or structures 
used for manufacturing, processing, handling or 
storing explosives of all types and classes. Fur
therance of this policy is especially important 
where lightning could cause large economic losses 
or handicap activities essential to the mission. 

0616.2 Exemptions from External Lightning 
Protection Requirements. Protection is desirable 
but not mandatory under the following cir
cumstances: 

(1) Existing igloo type magazines having 
metallic ventilators, doors, and reinforcing steel 
electrically bonded together and grounded are 
exempt when, upon the basis of current contents, 
it has been deter~ined by the major command(s) 
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concerned that damage as a result of lightning 
would nqt handicap essential activities. 

(2)' Temporary (transitory) storage facilities 
are exempt. 

(3) Structures, facilities, or mobile "equip
ment" housing explosives or explosives operations 
not regularly located at a fixed location are 
exempt. 

(4) Existing structures and facilities con
structed without lightning protection are exempt 
if located in areas where lightning storms occur 
with an average frequency of less than five per 
year, unless protection is specifically determined 
to be necessary by the major air command or 
this headquarters in consideration of the material 
stored, the impact of possible loss, etc. 

(5) Lightning protection systems may be 
omitted in new construction in areas where 
lightning storms occur with an average frequency 
of less than five per year when such omission is 
permitted by pertinent standard definitive draw
ings and approved by ttie major command. 

(6) Structures and facilities limited to the 
storage or handling of small arms ammunition 
are exempt where the value of the ammunition 
is $10,000 or less. 

0617 Approved Lightning Protection Systems 
(See Chapter 3, AFM 88-9). Properly designed, 
installed and maintained lightning protection 
systems will afford the degree of safety required 
for explosives storage and operations set forth 
in par. 0616. Approved types of systems include 
the following (see figures 6~1; 6-2 and 6-3 for 
some examples): 

(1) The integral · system, the separately 
mounted mast type shielding system and the 
separately mounted overhead ground wire shield
ing system, as set forth in AFM 88-9 for their 
various applications. 

(2) Especially designed structures, such as 
the Steel Arch-Earth l\founded igloo (par. 
0210.35), having an earth covered properly 
grounded electrically continuous steel arch pro
viding an effective shield, when properly con
structed in accordance with Air Force approved 
definitive drawings, are acceptable for storage 
of explosives where utilization will not create a 
"hazardous location" of the type explained in 
par. 0602.4. Air Force drawings AD 33-15-67, 
68 and 69 provide detailed examples of such 
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steel arch-earth mounded igloos: The earth 
covered steel arch is electrically continuous, 
since all connections are tightly bolted with 
tapered bolts, and the arch in turn is bolted to 
the supporting base channels. The embedded 
metal anchors of these base channels are tied 
to the reinforcing steel providing electrical 
continuity with the arch. This continuity 
effects a satisfactory means of dissipating or 
bleeding off an electrical charge without installing 
driven ground electrodes. The normal method 
of wire tieing the reinforcing steel provides 
sufficient continuity for lightning protection. 
The overall continuity obtained by the inter
connecting conduits and inherent in the fore
going construction, in effect creates a continuous 
series of "Farraday cages". Thus, separate 
installed lightning rods or antennae are not 
desired as they tend to attract the lightning 
surge directly to the steel arch, negating the 
effectiveness of the earth cover shielding. 

(3) Explosives storage buildings constructed 
under lightning protection criteria other than 
that currently in effect are acceptable and need 
not be "modernized" where all the following 
conditions are met: 

1. The design of the existing lightning 
protection system is equal to or better than the 
original installation. 

2. The existing lightning protection system 
is serviceable. 

3. Utilization of the particular storage 
facility does not violate any pertinent technical 
requirement for the specific explosives or weapons 
systems involved. 

4. It has been determined (upon the basis 
of engineering and safety considerations) by 
the major command concerned that the existing 
lightning system affords reasonable protection, 
considering local exposures and explosives in
volved. 

0618 Fence Grounding for Lightning Protec
tion. Fences should be grounded for protection 
of personnel and explosives from the effects of 
a lightning strike on the fence or on power lines 
near crossing fences. Fences should be grounded 
on each side of very gate and at points 150 feet 
on ea<"h side of the point of power line crossings. 
Gates should be bonded to fences. Fences should 
also be grounded every 1000-1500 feet of length 
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where they are located in isolated\ places, or at 
lesser distances as determined neceskary to obtain 

adequate protection, considering_!_ the specific 
circumstances (proximity of the f ince to public 
roads, highways and buildings, etc.). Where the 
fence is constructed of wooden posts an horizon
tal metal stands, it is necessary that "down con
nectors" to ground be fastened (securely and 
electrically continuous) to each wirJ and-run the 
full height of the fence in order to provide lightning 
protection. Where the fence is metal (such as 
cha:in link) and the wires are electrically continu
ous, the connection to ground may be made from 
the bottom strand or from metal posts which are 
electrically continuous with the fence. 

0619 Grounding Railroad Rails. Rails which 
are not electrically continuous together with rail 

switches will be bonded for a distance of at 
least 100 feet on each side of structures containing 
explosives. These rails will also be effectively 
grounded. At points where the tracks come with
in 25 feet of structures already prov_ided with a 
grounding system, such groundings will be inter
connected to the nearest rail. The cable used 
for bonding will be of at least 1/s inch diameter or 
the same size as the conductors used _on the 
structure, unless bonding points are on the sides 
of the rail. heads and 3½ inches from the ends of 
the rails. In the latter case, ¾ inch cable is 
satisfactory. 

0620 Testing and Inspection of Lightning Pro
tection Systems ( See Chapter 3, AFM 88-9). 
Where specific lightning protection systems in
spection and testing requirements or frequency of 
inspection and testing or method of recording 
inspection and testing results are not set forth in 
appropriate USAF technical manuals (such as 
TO's and TM's) covering the particular type of 
explosives facility or weapons system installation, 
the pertinent portions of the following will apply: 

(1) Where appropriate and inherently pos
sible in the electrical design, systems providing 
lightriing protection for explosives areas (includ
ing area fencing and servicing railroad rails), 
buildi~gs, structures, or facilities will be visually 
inspected semi-annually and tested annually for 
electrical continuity and for adequacy of ground
ing as follows: 

1. Electrical continuity of the grounding 
system is essential in all installations. To obtain 
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continuous and reliable protection the . system 
must be kept in condition to function efficiently. 
If any parts of the system are corroded, broken, 
or improperly installed the ~esistance offered to 
the passage of electrical currents may bec,ome 
increased to the extent that lightnhig discharge or 
induced currents may take the more electrically 

favorable and dangerous path through the facility 
and its contents, resulting in fire or explosion. 

2. Systems, such as the types mentioned 
in par. 0617(1), designed in a manner to make 
possible system-to-ground resistance tests as a 
meaningful measurement of protection efficiency 
will be considered deficient where such resistance 
exceeds 10 ohms. 

3. Counterpoise systems (installed in soine 
instances where normal or deeply driven ground 

_ rods cannot be used or result in high resistance 
readings) need not meet the system-to-ground 
resistance requirement of subparagraph 2 above 
(of 10 ohms or less). However, the requirements 
of subparagraph 1 above are applicable. 

(2) Complete records will be kept for all 
visual inspections and testing performed, includ
ing resistance readings where appropriate. The 
nature of specific deficiencies found will be set 
forth in the record, together with corrective 
action taken ahd date of repair completion. 

(3) Testing should be performed by qualified 
personnel using proper equipment and procedures 
as necessary to adequately determine the "serv-

. iceability" of the particular lightning protection 

system involved. Competent Civil Engineering 
(electrical engineering) advice should be requested 
where necessary. Such testing should.not expose 
explosives to electrical hazards. All exposed 
explosives of the type or configuration that might 
be ignited as a result of test or repair procedures 
will be removed prior to making electrical 
continuity and resistance tests or electrical 
repairs on lightning protection systems. (See 
paragraphs 0621 and 0622). 

6-7 

0621 Test Equipment. Electrical tests consist 
of measuring the ohms resistance of the systems 
to ground and the ohms resistance of any ground
ing system or individual ground connection. 
The description in paragraph 0622 is based on 
the use of a testing instrument which employs 
one instrument test ground. If an instrument 
such as the "Megger" is used, two instrument 
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test grnunds are needed. The manufacturer's 
instruction manual should be followed to assure 
proper use of the instrument. 

0622 Examples of Tests Procedures for Light
ning Protection Systems. The following provides 
some examples of methods employed in testing 
lightning protection systems found on some 
typical explosives storage structures. The in
strument used in these examples employs a 
single separate test (or instrument) ground. As 
stated in paragraphs 0620(3) and 0621 above. 
other instrumentation and procedures adequately 
designed to properly test the particular lightning 
protection system and facility installation are 
acceptable. 

0622.1 Test Procedure for Integrally Mounted 
Systems. The testing consists of firmly attaching 
one lead, either positive or negative, of the 
resistance meter to the test ground which has 
been driven to a depth of at least 3 feet at a 
distance of at least 50 feet from the system and 
consecutively attaching the other lead of the 
resistance meter to each of the air terminals. 
The resistance on the meter is read for each of 
the air terminals. If the continuity of the 
lightning protection system is good, there should 
be practically no difference in the resistance 
value at any one of the testing points. However, 
if a· marked increase in resistance is noted, it 
is an indication that a loose, corroded, or broken 
connection exists in the system. If the resistance 
of all air terminals to ground is high, then a 
test can be made at the earth line by connecting 
the test lead to the down conductor of the 
system, thus measuring the resistance of the 
system ground only. _If the resistance is again 
found to be high, then the system ground is the 
cause of the indicated high resistance value. If 
the resistance, when the testing lead is connected 
to the clown conductor, is low, it is then an 
indication that the trouble is between the original 
point of contact on the air terminal and the 
point of contact on the down conductor. Steps 
should be taken to reduce all resistances that are 
above 10 ohms, this might mean checking all 
connections, cables, installing a new ground 
or a counterpoise, or changing parts. (See 
figure 6-2.) 

0622.2 Test Procedure for Separately Mounted 
Shielding Systems (Mast Type). There is a pos-
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sibility that the down conductor may have been 
severed at some time, therefore, the test lead 
should be eonnected to the air terminal, the other 
lead to the test ground and the resistance to -
ground reacl. The test ground will be driven at 
the same distance and to the same depth as for 
testing the integrally mounted system. When 
testing a system using a metal mast, one of the 
test connections is ma<le directly to the mast at. 
a point approximately 24 inches above the ground 
and the other to the test ground. The resistance 
is then read on the instrument. (See figure 6-3.)· 

0622.3 'l'est Procedure J or Fences. In view of 
the fact that a continuity test of a complete fence 
or appreciable section thereof, is, in most cases 
impracticable, the only resistance tests that will 
be considered are those illustrated on figure 6-4. 
A resistance test should be made at each gate, with 
the- gate or gates open, by connecting one lead of 
the testing instrument to the free end of the gate 
at point "B", then with the other lead of the 
instrument connected to a test ground, a reading 
is taken. This shown the resistance from the 
swinging end of the gate to ground. The same 
test should be made at point "C" and at each 
other gate. If the resistaiwes found at. "B" and 
"C" are not the same in each case, a difference 
in resistance to ground does exist from points 
"B" and "C", the fencing on opposite sides of the 
gates should be bonded together by means of an 
underground conductor. A test between points 
"B" and "C" will give the actual resistance in 
ohms between the two swinging gates. A resist
ance test made at point "D" will show the 
resistance to ground at a point 150 feet from the 
point where the fence is crosi;ed by a high voltage 
line. By conducting similar tests at other sections 
of the fence, a suitable check on the fence ground
ing system will he obtained. 

0622.4 Testing Miscellaneous Items. The resist
anee and electrieal f'ont,inuity of all grounded 
doors, windows, gutters, metal masses, etc., in 
buildings equipped with lightning protection 
systems, should be tested by clamping one lead of 
the test instrument to the door, etc., and the 
other lead to the system ground. The resistance 
reading should be praetieally zero. 

0623 Electrical Testing of Explosives Items, 
Components and Weapons Systems. Specific 
instructions must be followed for the testing of 
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Figure 6-1. Typical Lightning Protection. 
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Figure 6-2. Testing Grounds for Integrally Mounted Systems. 
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IF METAL POLE IS USED AIR TERMINAL IS OMITTED 

AND POLE ACTS AS DOWN CONDUCTOR. 

Figure 6-3. Testing Grounds for Separately Mounted Shielding Systems (Mast Type). 
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Figure 6-4. Testing Grounds for Fences. 
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individual explosives items and/or weapons sys
tems where such procedures are set forth in 
pertinent technical publications. Where doubt 
exists concerning the safety or adequacy of any 
test procedure or instrumentation, advice or 
assistance should be requested from the respon
sible technical agency (prime AFLC or AFSC 
element). The following general statements are 
provided for information to assist in the deter
mination of safe testing practices when judiciously 
applied to a given situation: 

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

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

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

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

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

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

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

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

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

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

(?.) When buildings containing explosives 
are evacuated as during periods of electrical 
storms, operations requiring constant attention 
will continue to be manned by the minimum 
number of personnel consistent with safety 
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until such time the operation can be brought 
to a condition in which it is safe to leave without 
producing hazardous rejected components re
quiring rework or disposal action. 

(3) Evacuated personnel should retire to 
approved protective shelters or empty earth 
covered magazines located at safe distances from 
any possible explosion. When such shelters are 
not available, personnel should be withdrawn to 
safe places at inhabited building distances from 
the hazardous locations. 

0625 Hazards of Electromagnetic Radiation to 
Electro-Explosives Devices (EED's). Criteria 
set forth in this par. and chart 6-1 should be 
observed unless a specific determination to the 
contrary has been authorized for a given ex
plosives item or _local situation. (See note 2, 
chart 6-1.) 

0625.1 Electromagnetic Radiation Hazards. 
Electro-Explosives devices (EED's) such as 
squibs, blasting caps, primers, dimple motors, 
exposure to the radiated RF fields of communica
tion, navigation, radar, etc., type transmitters, 
either ground based or airborne. The response 
of an EED to an RF field depends on many 
factors such as-the power output (peak or 
average) and frequency of the transmitters, the 
antenna propagation ( directional) characteristics 
and polarization, the distance between the 
antenna and the EED's and their firing circuitry, 
type and configuration of the firing circuitry, 
radar pulse width and repetition rate, radar 
antenna scan and rotation, and many others. 
EED characteristics are also very pertinent when 
considei'ing susceptibility. For instance, the 
current rating and thermal time constant are 
factors. Other factors are shielded and un
shielded EED's, those that incorporate leads and 
those that do not, also the length and whether 
these are twisted, straight, or of single lead 
construction are also very pertinent. 

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

0625.3 Shorter Distance Considel'atums. Lesser 
distance may be observed when the EED's are 
stored and/or transported in metal containers 
with their leads twisted and the ends shorted. 
Lesser distances may also be observed where the 
main beam of a directive antenna is tilted upward, 
or is located on a tall structure or elevation, or 
where the main beam is limited in direction and 
is not in direct line with area in which the EED's 
will be handled, stored or transported, i.e., in the 
vicinity of the side or back lobes of these anten
nas. Tolerable distances can be determined on 
the basis of field intensity measurements. GEEIA, 
or some other equally qualified activity, could 
make these measurements to indicate that the 
field intensity at these shorter distances is no 
greater than that in the main beam of the an
tenna for the distances listed in chart 6-1. It 
is also anticipated that shorter distances may be 
permitted in those instances where special in
structions are issued based upon data resulting 
from any specific tests which might be conducted 
for certain situations. 

0625.4 Leadless EED's. For EED's which do 
not have lead wires such as engine starter car
tridges, ejection cartridges, 20MM shells, etc., a 
minimum distance of six feet will be observed to 
all antennas while contained in original shipping 
configurations and containers. During handling 
and installation, one-half of the distance listed 
in chart 6-i should be observed (never less than 
six feet; however). It appears that the main 
concern here would be for personnel handling 
these devices to be careful not to touch the 
electrical contacts of these devices to the metal 
surfaces of aircraft and missile skin and/or 
structure and to take precautions against build
ing up and discharging static charges of elec
tricity through the contacts of these devices. 

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

AFM 121 ... 100 

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 of ten imposed, tentative 
standards have been prepared to adopt less 
sensitive EED's in future weapon systems. 
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CHART 6-1. RECOMMENDED DISTANCES BETWEEN TRANSMITTER 
ANTENNAS .AND ELECTRO-EXPLOSIVE DEVICES 

RADIO TRANSMITTERS 

Average or Peak Transmitter 
Power (Watts) (See Note I) 

~30 
3~50 
~100 
100-250 
2~500 
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 (foot) 
to Electroexplosive Device.1 

(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 
3~60 
60-250 

5-25 
25-50 
~100 
100-250 
250-500 

RADAR TRANSMITTERS 

5 
10 
15 
30 

100 
150 
220 
350 
450 

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 
Above 100,000 

650 
1,000 
1,500 
2,200 
3,500 
5,000 
7,000 

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, including those with 
pulse widths greater than 10 microseconds, the left hand 
column indicates peak power. 
Note 2: 

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

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

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

(3) Where it is considered necessary (in connection 
with facilities siting, operational problems, etc.) to 
determine the full extent of the specific explosives hazards 
involved or the absolute minimum separation distances 
permissible ir- a given local situation. 

b. Direct specific detailed assistance request to AFLC 
(and prime AMA's, OOAMA/SAAMA and/or GEEIA as 
appropriate), with information copies to AFSC (SCSN) 
and to Hq USAF, AFIAS-G and AFIAS-M/ AFINS when 
missile systems or nuclear weapons are involved. 
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Chapter 7 

TRANSPORTATION 

0701 General. The Interstate Commerce Com~ 
mission (ICC) is the governing body and final 
authority controlling the movement of explosives 
and other dangerous articles by common carrier. 
ICC regulations, AFMs 75-1, 75-2, 75-4 and 
United States Coast Guard regulations will 
apply to government as well as commercial 
shipments. In addition to the above, each state 
and nearly all municipalities have laws or ordi
nances regulating the transportation of explosives 
and other dangerous articles within their jurisdic
tion. These will also be complied with. WARN
ING-Explosives items will NOT be mailed 
under any circumstances. 

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

0703 Loading and Storage Chart of Explosives 
and Other Dangerous Articles. Items that may 
be shipped in the same railcar or motor vehicle 
are listed in the ICC Regulations as published 
by T. C. George's Tariff No. 15 Items that may 
be shipped in the same cargo type aircraft are 
listed in AFM 71-4. Items that may be stowed 
together aboard ship are listed in Coast Guard 
Pamphlet No. 108. 

0704 Shipping Containers. , Containers of ex
plosives offered for shipment will comply with 
ICC specifications. Materials, and construction 
of locally fabricated containers will meet the 
requirements of the specification packing and 
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marking for the item being repacked. Containers 
will not be opened or repaired in railcars, motor 
vehicles or aircraft, unless necessary to inflight 
safety or to safely unload a damaged container. 
Damaged or improper containers noticed in 
transit should be removed from the transporting 
vehicle at the earliest opportunity for repair. 
Items held for repair will be properly stored. 

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

0706 Marking Contai11ers. When an installa
tion ships explosives, the markings on the con
tainers will correctly identify the contents. 
Markings will include the correct ICC shipping 
name (article) in addition to other required 
markings. (Also see AFM 71-4.) 

0707 Temporary Storage in Explosives Shipping 
and Receiving Buildings. Explosives may be 
mixed in temporary storage to the extent per-
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mitted by the Loading and Storage Chart of 
Explosives and Other Dangerous Articles (see 
par. 0703) in buildings providing explosives 
safety distances set forth in chapter 5 can be met. 
Shipments will be distributed as soon as practica
ble. The assembly of outgoing shipments should 
be scheduled to reduce to a minimum the holding 
time in the shipping receiving building. Special 
rooms will be provided for the temporary storage 
of explosives awaiting shipment, and for their 
preparation for shipment. The rooms will be 
separated from each other by substantial dividing 
walls and will be separated from offices and rooms 
in which inert operations such as the preparation 
of stencils, packing, and crating are performed. 
Dividing walls will be so constructed that they 
will also comply with the requirements for fire 
walls. Every effort will be made to keep the 
quantity of explosives and personnel exposed to 
a mm1mum. Planning (such as separation of 
rail cars) and scheduling is essential to safety 
(see paragraphs 0204 and 0208). In loading and 
unloading operations the combined amount of 
explosives in the building, loading platforms and 
transporting "vehicles" will be used as the 
"controlling quantity" for determining required 
explosives safety distances to other buildings and 
facilities. 

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

0709 Safety Chains. Safety chains will be 
fastened between towing vehicles and trailers 
carrying explosives when lunette and pintle 
fastenings are used. 

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

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

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

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

(3) All equipment used to transport explo
sives (tug-trailer combinations, etc.) are properly 
placarded in the manner prescribed for vehicles 
in par. 0712.4. 

0711.1 Load Protection. All lifting devices on 
handling equipment used in explosives operations 
will be equipped with a serviceable mechanism 
designed to prevent sudden dropping of the 
load in the event of power failure. 

0711.2 Battery-Powered Equipment for Han
dling Inert Materials. Battery-powered equip
ment used ( or handling inert materials within an 
explosive area, will have all electric cables mounted 
to prevent catching on stationary objects or 
damage by cutting or abrasion and will be pro
tected to prevent short circuiting as far as is 
practicable. Batteries will be securely fastened 
in place. Battery boxes will provide ample 
ventilation and the ventilation openings will be 
guarded to prevent access to the cell terminals 
from the outside. All equipment will be provided 
with either a I-quart vaporizing liquid, a 4 pound 
carbon dioxide or an equivalent approved dry 
powder (chemical) fire extinguisher. 

0711.3 Gasoline-Powered equipment for Han
dling Inert Materials: 

(1) Gasoline-powered equipment for han
dling ir1ert materials within an explosives• area 
will be equipped with back-fire deflectors securely 
attached on the throat of the carburetor and will 
be of the oil bath or screen type. A tight fitting 
cap, properly vented, will be in place on the gaso
line fill pipe at all times except during refueling. 
A flame arrestor should be installed in the fill 
pipe. If necessary, a deflector plate will be 
installed to prevent any overflow from the gaso
line tank from reaching the motor or the exhaust 
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pipe. On gravity feed systems or on pump 
systems where _siphoning· might occur, a shut-off 
valve will be installed at the fuel tank or in the 
feed line to permit shutting off the flow of gasoline 
in event of emergency or break in the fuel line or 
carburetor. Provisions will be made· against 
vibrational rupture of the fuel lines. 

(2) All electrical connections fastened with 
terminal nuts will have a spring lockwasher or a 
similar device hack of the nut to prevent loosen
ing. This does not apply to spark plug wires of 
the snap type. 

(3) All equipment will be provided with 
either a 1 quart vaporizing liquid, a 4 pound 
carbon dioxide or an approved equivalent dry 
powder (chemical) fire extinguisher. 

0711.4 Battery-Powered Equipment for Han
dling Explosives. Battery-powered equipment 
may be used for handling explosives, providing 
all of the following conditions are met: 

(I) Flammable vapors and exposed explo
sives subject to· initiation are not present. See 
paragraphs 0203 and 0210.28 for further explaha
tion. 

(2) Equipment meets the requirements of 
par. 0711.2. 

(3) Equipment has a main service swtich and 
a "dead-man" switch placed or connected so 
they can be operated from the driving position. 

0711.5 Gasoline and Diesel~Powcred Equipnient 
for Handling E:rplosives. When it is impossible to 
obtain suitable battery operated equipment, gaso
line or diesel powered equipment may be used for 
handling explosives, providing all of the following 
conditions are met: 

(I) I<'larrtmable vapors and exposed exp)oc. 
sives subject to initiation ai·e not present. See 
paragraphs 0203 and 0210.28 for further explana
tion. 

(2) Equipment meets the requirements of 
Par. 0711.3. 

(3) The concentration of carbon monoxide 
in the operating area (buildin!!;) from all opera~ 
tions does not exceed 100 parts per million in air 
for an 8 hour workday. (Exhaust purifiers are 
authorized where necessary to reduce concentra
tion in locations where ventilation is inadequate. 
See par. 1110, AFM 32-3 and par. le, TO 351\.1-
1-5.) Dangerous concentrations of toxic gases 
will not be permitted in any building. 
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0711.6 Refueling Gasoline and Diesel-Powel'ed 
,Equipment: 

(1) Gasoline and diesel-powered equipment 
will not be refueled inside warehouses or buildings. 
If the fuel supply is exhausted while the equip
ment is inside a building, the equipment will be 
towed outside for refueling. Refueling will be 
done at least 20 feet from warehouses, inert 
buildings, or inert loading docks, and 100 feet 
from an explosives location or building. During 
refueling, doors and windows through which 
vapors may enter the building will be closed. 
Only refueling vehicles required to support the 
operation will be permitted within explosives 
manufacturing, maintenance, renovation, storage 
and similar a1·eas. Vehicles will not be left 
unattended and will be removed from the area 
at the completion of the refueling operation. 
The smallest size refueling unit available should 
be used in such operations, preferably of 500 
gallons capacity or less. If it is necessary to 
employ larger vehicles the distance between 
refueling operations and explosives will be 
widened to the ·· maximum extent (see par. 
0522.4). 

·(2) During gasoline refueling, an electrically 
continuous path will be maintained between the 
tank being filled and the tank being emptied. 
The entire system will be grounded. Smoking 
or open flame devices will not be permitted 
within 50 feet of gasoline or diesel refueling 
operations and at least one person will be present 
during the entire operation. :\Iotors of both the 
lift truck or tractor and the refueling truck 
(unless refueling truck motor drives the pump) 
will be stopped during the refueling operation. 
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(3) In event of a fuel spili during re.fueling, 
the motors of the refueling truck and materials 
handling equipment will not be started until 
the area is thoroughly washed down with water 
or until the equipment is first moved by hand at 
least 50 feet from where the spillage occurred. 
If the latter alternative is used, the area over 
which the spill occurred will still be washed 
down with water. 

(4) The motor of the equipment will be 
run after refueling for a sufficient length of 
time to assure that any fire which might result . 
from fuel vapors on the equipment does not 
occur in the operating or storage building. 
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(5) Refueling tanks should comply with 
NBFU standards. A portable ground wire 
should be clamped to the equipment before 
refueling. When a conductive hose is used, it 
should be grounded. Refueling tanks should 
be equipped with a 15-pound carbon dioxide or 
30 pound dry powder extinguisher or this equip
ment should be available nearby. 

(6) If portable safety cans are used for 
refueling they will not exceed 5-gallon capacity. 
These cans will have flame arrestor screens 
installed. 

0711.7 Storage of Gasoline or Diesel Powered 
Equipment. Gasoline or diesel powered equip
ment will not be stored in buildings containing 
explosives or on explosives loading piers when 
explosives are present. Such equipment may 
be stored overnight in warehouses or other 
suitable locations but a minimum separation of 
10 feet will be maintained between the equipment 
and combustible material. Aisles will be kept 
clear at all times. Individual pieces of equip
ment stored should be spaced to minimize the 
spread of fire from one truck to another. A 
central storage location for gasoline or diesel 
powered equipment is preferred. Such a building 
should be located at least 50 feet from other 
buildings so as not to constitute a fire hazard. 
Wheels should be chocked in the event of brake 
failure. 

0711.8 Storage of Battery-Powered Equipment. 
A separate building or parking facility is pref erred 
for handling equipment. However, serviceable 
battery-powered equipment (without dangerous 
defects such as hot brakes or leaking electrolite) 
may be stored in magazines or storehouses 
containing inert material upon the same basis 
as equipment covered by par. 0711.7. Battery
powered equipment will not be stored in buildings 
containing explosives. Exception: Where neces
sary under extremely cold climatic conditions, 
battery powered equipment may be parked in 
fire-resistive buildings (par. 0210.23) containing 
explosives providing such equipment is essential 
to day-to-day operations and the following 
minimum requirements are met: 

(1) Equipment will not be stored in any 
area which is not suitably and completely separate<l 
(by walls and closed doors) from bays, rooms, or 
cubicles containing explosives. 
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(2) Designed fire resistant ratings foi· the 
enclosures containing explosives are not degraded. 

(3) Batteries will be disconnected (un
plugged) from the unit wiring when not in use for 
period of time (overnight). 

(4) Battery charging should not be con
ducted. However, where such is essential, 
adequate venting will be provided and the opera
tion will be carefully monitored to prevent over
charging. 

(5) The local situation will be reviewed by 
appropriate personnel qualified in safety and in 
fire protection for the application of such addi
tional measures as determined necessary to 
enhance safety under the circumstances. 

(6) Base commander (plant manager m 
industry) approval has been granted. 

(7) Appropriate detailed safety rules or con
ditions are available to the immediate supervisors 
or posted in the parkin!!; area. 

0711.9 Transporting Explosives on Lift Trucks. 
Unless specifically permitted or prescribed by the 
pertinent TO governing handling or loading of 
the weapon involved, fuzed explosives items will 
not be moved on the forks of lift trucks unless 
packed in accordance with ICC specifications or in 
containers affording similar protection. Con
tainers of explosives are not to be carried on the 
forks of lift trucks without skids or pallets unless 
such containers are so designed as to permit safe 
movement in this manner. Unfuzed loaded weap
ons (such as !!;eneral purpose bombs) may be 
carried directly on the forks when the weapon 
body is strong enough to prevent damage and of 
sufficient length to be firmly and safely supported 
on both forks. 

0711.10 Hand Trucks: 
(1) Hand trucks may be of the two, three, or 

four wheeled type. A careful survey will be 
made to assure that the proper equipment is 
used, since each type is constructed for special 
purposes. Hand trucks with broken or damaged 
wheels will be removed from service immediately. 
Nails, pieces of wire, or 6ther substitutes will not 
be used in place of cotter pins to hold wheels in 
place on axles. Trucks should not be stored in 
passageways. 

(2) Flooring over which trucks must travel 
will be kept free from holes and depressions. 
Aisles and passageways should be marked and 
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kept free of materials and obstructions. When 
trucks are wheeled up and down ramps, the 
surface of the ramp should have a rough finish 
to prevent slipping or falling. Walkways should 
have devices to prevent wheels from running off 
walks, particularly where inclines are steep. 
Loading plates or gangplanks used between plat
forms, freight cars, motor trucks and trailers will 
be fastened securely to prevent movement while 
in use. When trucks are placed on elevators, 
the wheel should be chocked. 

(3) Hand trucks used for transporting explo
sives materials, should have the following features: 
"dead man" brakes that will automatically stop 
the vehicle if the operator lets go of the handle; 
low center gravity; tread gage wider than body 
width; pneumatic or cushion conductive tires; and 
design that will permit easy washing and cleaning. 
Trucks and · buggies carrying explosives should 
have four wheels and should be conspicuously 
painted. 

(4) Two wheeled trucks are of different types 
for various functions, and no one truck is appro
priate for all jobs. The ordinary truck used by 
freight handlers is not usually suitable for trans
porting cylindrical objects, but can be adapted by 
constructing a specially designed cradle. The 
center of gravity of the load should be kept as 
near wheels as possible. Heavy objects should be 
placed at the bottom of the load. Two wheeled 
trucks should be pushed rather than pulled. 
Brakes are desirable. Knuckle guards should be 
provided at the handle grips. 

0712 Motor Vehicle Transportation: 
I 

0712.1 General: 
(I) Existing especially designed equipment 

for explosives and specific weapons should be used 
where possible or where required in accordance 
with pertinent directives. Such special equipment 
should be used for transporting authorized loads 
only. 

(2) Cargo type trucks and truck-tractor 
drawn semi:trailer vans are preferred for the 
general transportation of explosives; Other types 
of vehicles, such as flatbed trailers, should not be 
used unless the items involved make handling by 
cargo vehicles or vans impracticable. 

(3) Vehicle batteries and wiring will be 
located so that. they will i10t come in contact with 
containers or explosives. 
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( 4) Portable lights, other than those ap
proved for use in magazines, will not be per
mitted in a vehicle carrying explosives. 

(5) l\'Iotor vehicles or other equipment 
using liquefied petroleum (LP) gas as a fuel will 
!lot be permitted to enter an explosives area. 

0712.2 Vehicle Body. All exposed ferrous 
metal in cargo compartments of vehicles will be 
covered prior to loading explosives that are not 
packaged in accordance with ICC specifications. 
Vehicles having open top cargo compartments 
will have strong, securely fastened, sides to insure 
that explosives are safely retained, except flatbeds 
used for large items. See par. 0712.7 (7). · Tops 
or coverings for the cargo, where required, 
should be of a noncombustible or flame-proof 
material. 

0712.3 First A id Fire Extinguishers. Each 
truck will be equipped with at least two full 
approved Class B-C portable fire extinguishers 
(such as vaporizing liquid, carbon dioxide and 
dry chemical). On government vehicles, one of 
the extinguishers will be mounted on the outside 
of the cab on the driver's side and the other in 
the cab. When trucks are equipped with an 
interior carbon dioxide flooding device, one 
vaporizing liquid extinguisher should be carried. 

0712.4 Placarding of Vehicles. All commer
cial or military vehicles transporting explosives 
on or off government property will be marked with 
EXPLOSIVES or DANGEROUS placards, as 
required and determined by the ICC class of 
explosives involved, as set forth below. These 
placards meet ICC requirements, provide general 
warning, furnish specific guidance for firefighters 
and other "emergency" personnel (see par. 0306), 
constitute the standard identification for explo
sives loaded transport type vehicles and are not 
authorized for any other use. 
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(I) EXPLOSIVES will be used for Class A 
and DANGEROUS for Class B items. 

(2) One placard will be conspicuously dis
played on each side, back and front of each 
vehicle. Exceptions: 

1. If the front placard is specifically pro
hibited by local law it will be omitted when off 
base. 

2. Where tractor or tug and trailer com
binations are being employed on base, placards 
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may be omitted from the "inside" ends of vehicles 
that are coupled together providing such vehicles 
are not be be uncoupled while loaded with 
explosives. The leading vehicle will be placarded 
on' the front, the last vehicle will be placarded on 
the back and all vehicles will be placarded on 
each side. 

(3) Commercial carriers are responsible for 
placarding their vehicles in accordance wjth 
pertinent directives, local as well as ICC. There
fore, placards should not normally be supplied 
to commercial carriers. 

(4) Placards listed below are available for 
authorized use. Placards have a pressure
sensitive backing designed 1for easy removal 
(permitting some re-use where care is exercised). 
The less expensive 3 inch letter size placards are 
primarily for use on base and for smaller vehicles. 
The 8 inch letter size placards are for off base use 
in meeting AFM 75-2 requirements and for use 
on base as desired for greater visibility: 

AF Form 1915 "DANGEROUS" 
Placard, 3 inch letters. 

AF Form 1916, "DANGEROUS" 
Placard, 8 inch letters. 

AF Form 1917, "EXPLOSIVES" 
Placard, 3 inch letters. 

AF Form 1918, "EXPLOSIVES" 
Placard, 8 inch letters. 

0712.5 Use of J?ed Lights. Red lights will not 
be used on the front of vehicles transporting 
explosives on or off base. A convoy being prop
erly escorted by an Air Police vehicle may use a 
flashing red light on base and off base unless 
prohibited by local civil authority. 

0712.6 Inspection of Vehicles. Government
owned motor vehicles used for the transportation 
of Explosives will be inspected at frequent regular 
intervals by a competent person to see that the 
mt-~hanical condition and safety appliances are in 
good working order and that engines are clean. 
Daily inspection will be made to determine that: 

(1) Fire extinguishers are filled, appear in 
good working order and bear a current record of 
Fire Department inspection. (Extinguishers 
should not show evidence of tampering.) 

(2) Electric wiring is in good condition and 
properly attached. 

(3) Fuel tank and piping are secure and not 
leaking. 
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(4) Brakes, steering and other equipment are 
in good condition. 

(5) Exhaust system is free of oil, grease and 
fuel. 

(6) Requirements of par. 0708 are met where· 
spark and flame arrestors are required. 

0712.7 Operating Requirements. Special at
tention will be given at all times to insure safe 
operation of vehicles transporting explosives 
(during movement, parking, loading and un
loading). See par. 0702, AFM 32-3 and AF1"1 
77-2. 

(1) Wheel blocks will be used (in addition 
to the use of brakes, gears, etc., as prescribed for 
the specific vehicle) when loading or unloading 
explosives from motor vehicles and trailers 
parked on any grade or ramp steep enough to 
cause the vehicle to roll if standing "free." 

(2) If a motor vehicle containing dangerous 
articles is to use a ferry-boat or other passenger 
carrying vessel the driver will be furnished an 
identification letter requesting transportation on 
the vessel and signed by a responsible officer. The 
letter will be presented to the master of the vessel 
or his representative. The letter will refer to 
the bill of lading (copy of which will be in the 
possession of the driver) and will state the truck 
license numbers and the name of the owner. 
Such transportation is regulated by the United 
States Coast Guard's pamphlet CG 187, "Ex
plosives and Other Dangerous Articles on Board 
Vessels." 

(3) Trucks containing explosives should not 
be refueled within an explosives area of an 
installation, including refueling from mobile units. 
A central refueling station should be used. Trucks 
should be refueled prior to loading of explosives. 

( 4) No person will be allowed to ride in or 
on the cargo compartment of a motor vehicle 
transporting explosives except when transporting 
limited quantities of Class 1 small arms ammu
nition. The class 1 small arms ammu
nition will be in closed containers which are 
properly secured in the truck body and seats will 
be provided for personnel. Personnel will be 
restricted in number to the minimum required. 

(5) Explosives will not be loaded into 
or unloaded from a motor vehicle while the 
engine is running, unless the engine is required 
to provide power to vehicle mechanical ha •• dling 
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equipment utilized in the loading and unloading 
of the vehicle. When the vehicle engine is re
quired to operate mechanicai handling equipment 
the following provisions will be met: 

1. The accessory or handling equipment 
is an integral part of the vehicle. 

2. The exhaust gases from the motor are 
emitted at least 6 feet from the point at which the 
loading operation is conducted and are directed 
away from this point. 

3. Materials being loaded or unloaded 
which may evolve flammable vapors are enclosed 
in ICC shipping containers. 

4. The vehicle is equipped with spark and 
flame arrestors where necessary in accordance 
with par. 0708. 

(6) Vehicles containing explosives will not 
be operated until the cargo has been checked to 
insure safe transportation. Explosives containers 
will be loaded in such a way as to prevent move
ment or blocked and braced and or otherwise 
properly "tied down" or secured to the vehicle. 
Load securing methods must not damage explo
sives or containers. Nails will not be driven 
through bracing or protective covering (canvas) 
into packing containers. Vehicles will have 
sideboards and tailgates as high as the load, 
except where item size would make such pro
tection impracticable (par. 0712.2) or where t.he 
vehicle is especially designed for the item. 

0712.8 Off Base Explosives Shipments: 
(1) Incoming vehicle shipments of explosives 

will be carefully inspected, in accordance with 
DD Form 626 "Inspection Report-Motor Vehicle 
Transporting Class A or B Ammunition and 
Explosives Over Public Highways" (AFM 75-2) 
by a competent representative of the commander, 
at a designated inspection station. The inspection 
station should not be near populated areas or 
other explosives locations. When the load is 
found or suspected to be in such an unsatisfactory 
condition as to constitute a potential hazard 
(considering the class of explosives involved), the 
vehicle will be moved over the safest possible 
route to a location separated from all other areas 
(including other explosives locations) by appro
priate inhabited building distances (chapter .5). 
Correction of the unsatisfactory con,ditions will 
be accomplished or a determination made from a 
detailed inspection that the items are sufficiently 
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safe for further handling and storage before 
moving the items from this re~ote location to 
the storage area. 

(2) Outgoing vehicle shipments of explosives: 
1. All vehicles used or to be used to trans

port explosives will be inspected by shipping 
activities for compliance with safety regulations 
before and after loading, as applicable. DD 
Form 626 (Inspection Report) will be prepared in 
accordance with Ali'M 75-2. 

2. A permanent record will be kept of the 
vehicle number, the type of explosives cargo, 
and the number of each seal applied to vehicles 
carrying explosives shipments. 

3. All drivers of explosives laden vehicles 
will be thoroughly familiar with the ICC Motor 
Carriers safety regulations. Drivers will be 
informed of the nature of their explosives cargo, 
methods of fighting fires involving the vehicle and 
its cargo, and specifics concerning any other 
emergency reactions considered necessary for the 
particular shipment. DD Form 836 "Special 
Instructions for Drivers" will be prepared in 
accordance with AFM 75-2. 

0712.9 Temporary Parking in Holding Yards. 
Vehicles which cannot be dispatched immediately 
to points where they are to be unloaded may be 
moved to a holding yard which will be separated 
from inhabited buildings, administrative areas, 
and explosives locations by a minimum of 
inhabited building distance. Loaded vehicles 
should be moved from the holding yard as soon 
as possible. This holding yard may also be used 
for the inter change of tractors or drivers on 
outgoing shipments. 

0713 Railroad Transportation. ICC Safety 
Regulations pertaining to safety devices, safety 
guards, design of equipment, etc., are mandatory 
for railway equipment involved in transporting 
materials outside establishments. These regula-· 
tions should also be followed within an installation. · .. 

0713.1 Locomotives. Locomotives and other 
rail vehicles used within an installation will be 
designed and equipped to prevent starting or 
communicating fires. Coal burning equipment 
will have double ashpans. Portable fire extin
guishers will be carried on all locomotives and 
other self-propelled rail vehicles. Carbon dioxide 
extinguishers are recommended for Diesel loco
motives. 
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0713.2 Railroad Clearances. :Minimum clear
ance from center line of standard gauge track to 
near edge of loading docks, walls near depressed 
tracks, buildings loading platforms, etc., should 
not be less than 5 feet 9 inches. The minimum 
distance between track centers should be not 
less than 13 feet. The minimum overhead clear
ance from top of rail to a wire or structure 
should be 22 feet; the minimum vertical clearance 
from top of rail to any high tension wire will be in 
accordance with the requirements of the AssociH
tion of American Railroad's specifications. Where 
side clearance is inadequate for a man on the side 
of a car, warning signs will be posted at approaches 
to the obstruction. Where overhead clearance of 
22 feet is not obtainable, telltales (head tappers) 
should be installed above the rails 100 to 200 feet 
from both sides of the obstacles. Tracks in 
classification yards should be so arranged that 
the center distance between tracks is not less 
than 13 feet. Enough cross-overs will be provided 
to switch cars and permit rapid removal of cars 
in case of a threatened disaster in the classifica
tion yards, holding yards and holding tracks at 
backup stations. Classification, holding, and 
temporary storage yards will be located in ac
cordance with the provisions of Chapter 5. 
Narrow gauge or industrial tracks will have a 
horizontal clearance not less than 18 inches from 
the side of the widest car used and a minimum 
headroom of 7 feet. Center to center of parallel 
tracks will be at. least 2½ feet more than the 
width of the widest car. 

0713.3 Track Layout. Railroad lines serving 
hazardous areas should be looped and provided 
at least two ways of exit out of the areas for rail
road cars containing explosives or highly flam
mable materials. 

0713.4 M 01,ement of Railcars in Classification 
Yards. Before any movement of a car or cars 
containing explosives, all air hoses will be coupled, 
air brakes out-in and in proper working order. 
Cars should not be uncoupled while in motion nor 
pulled apart by locomotive power. Proper 
safety precautions will be observed in breaking 
air hose connections. 

0713.5 Spotting Railca_rs. When single cars 
are spotted, the hand brakes will be set and the 
wheels properly chocked. When more than one 
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car is spotted and the engine detached, the hand 
brakes will be set on a sufficient number of cars 
of a cut of cars, to assure that sufficient breakage 
is provided. The hand brakes will be set on the 
downgrade end of the cut of cars. Reliance will 
not be placed on the automatic air brakes to 
hold spotted cars. Locomotives will not be left 
in front of buildings and loading docks containing 
.hazardous materials longer than necessary to 
"spot" cars for loading or unloading. Cars at a 
b11ilding should be located so that employees 
in the building will not be required to run the 
length of the building should an emergency arise 
and personnel be evacuated quickly. 

0713.6 Blocking and Bracing Explosives in 
Railcars Before llf ovement. For transfer move
ments within installations, when cars are moved 
by locomotives, explosives in partly and com
pletely loaded cars will be blocked and braced 
sufficiently to prevent movement or shifting of 
the lading. Car doors will be closed before 
movement by a locomotive. 

0713.7 Switching Railcars. Special care will 
be taken to avoid rough handling of cars. Cars 
must not be "cut off" while in motion. Cars 
will be coupled carefully to avoid unnecessary 
shocks. Other cars will not be "cut off" and 
allowed to strike a car containing explosives. 
Cars will be so placed in yards or on sidings that 
they will be subject to a minimum of handling 
and be readily removed from danger of fire. 
Such cars will not be placed under bridges or in 
an alongside passenger sheds of stations. En
gines on parallel tracks should not be allowed to 
stand opposite or near them. "Dropping," 
"humping," "kicking," or use of the "flying 
switch" is prohibited. When being switched 
within an installation, any car placarded "explo
sives" or "dangerous" will have a "buffer" car 
placed between the locomotive and the car 
containing explosives except when the locomotive 
is Diesel powered. While moving a car by using 
a car mover, a man will be stationed at the 
handbrake. 

0713.8 Marking Railcars With Blue Flags or 
Signals. Blue flags or signals will be placed at 
both ends of a car or cut of ca,rs when personnel 
are working in, on, or under the cars. Tank 
cars will be so protected when connected for 
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loading or unloading. When thus protected the 
car or cars will not be coupled to, or moved. The 
supervisor or foreman in charge of the personnel 
loading or unloading the cars or car will be 
responsible for placing and removing the blue 
flag or signal. Train crews will be informed of 
the use of blue flags or signals. 

0713.9 Control of Vegetation Along Railroad 
Right-of-Way. Vegetation along the railroad 
right-of-way which presents a fire hazard should 
be controlled. 

0713.10 Loading Railcars. When the car 
arrives it should be given a thorough exterior and 
interior inspection to determine its suitability to 
carry the type of explosive involved. The 
interior of the car sh<;mld be "broom clean" 
before explosives are lqaded into it. Protruding 
nails and bolt heads should either be removed or 
covered to prevent the packages from being 
damaged. Substantial gangways should be 
provided; obstructions which may prevent free 
entry to the car should be removed; the immediate 
vicinity cleared of leaves, dry grass, and other 
flammable materials, and the brakes set and 
wheels chocked. During loading operations the 
can and magazine doors should be closed when 
engines or speeders are passing. Cars should not 
be left partly loaded unless it is impossible to 
finish loading at one time, in which case car doors 
will be securely locked. If it becomes necessary 
to move a partially loaded car before loading has 
been completed, the load will be braced. During 
and after loading, the shipment should be properly 
braced and stayed, the car properly sealed, and a 
permanent record of car numbers kept. Too much 
importance cannot be placed on correct blocking 
and staying. In many cases the bracing may seem 
excessive for the packages involved; however, 
if a car loaded with packages of explosives moving 
a rate of 5 miles per hour, should bump a solid 
train of loaded cars, the packages may be sub
jected to a pressure as high as 5 times the total 
weight of packages involved. For example, 
under these circumstances a 58 pound box 
momentarily approaches 290 pounds of pressure. 

0713.11 Loading and Bracing Guidance (See 
Par. 0703). When loading freight cars for ship
ment, Bureau of Explosives Pamphlets Nos 6 
and 6a should be consulted for guidance unless 
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specific approved instructions or car loading 
drawings are available for the items involved. 
These pamphlets govern the method of loading, 
staying, and bracing of carload and less than 
carload (LCL) shipments of explosives. 

7-9 

-------------------------Railroad 
CAR CERTIFICATE 

No. !_ ____________ Station _____ : _______ 19 ___ _ 
I hereby certify that I have this day personally 
examined ____________________________________ _ 
Car No. _____________ ---.-_ and that the roof, 
sides and ends have no loose boards, holes or 
cracks or unprotected decayed spots liable to 
hold sparks and start a fire; that the kingbolts 
and draft bolts are properly protected and that 
there are no uncovered pieces or metal or nails 
projecting from the floor or sides of the car 
which might injure packages of explosives; 
also that the floor is in good condition and has 
this day been swept before the car was loaded; 
that I have examined all the axle boxes and 
that they are properly covered, · packed and 
oiled; and that the air brakes and hand brakes 
are in condition for service. 
_____________________________ Railway employee 

inspecting car. 

Figure 7-1. Car Certificate No. 1 

CAR CERTIFiCATE 
No. 2 _____________ Station _____________ 19 ___ _ 
I hereby certify that I have this day personally 
examined the above car;' that the floor is in 
good condition and has been cleanly swept and 
that the roof, sides and ends have no loose 
boards, holes, carcks or unprotected decayed 
spots liable to hold sparks and start a fire; that 
the kingbolts and draft bolts are protected, 
and that there are no uncovered pieces of metal 
or nails projecting from the floor or sides of 
the car which might injure packages or ex
plosives; that the explosives in this car· have 
been loaded and stayed, and that the car has 
been placarded according to the regulations 
for the transportation of explosives prescribed 
by the Interstate Commerce Commission; that 
the doors fit or have been stripped so that sparks 
cannot get in at the Joints or bottom. 

Shipper __________________________________ _ 

Railway employee inspect
ing loading and staying. 

Figure 7-2. Car Certificate No. 2 



AFM 127-100 

0713.12 Placarding of Railcars. Railcars 

transporting explosives will be placarded in · 

accordance with ICC regulations. Placards will 

be displayed when the first container of explosives 

is loaded in the railcar. Placards will be removed 

when the last container of explosives is removed 

from the railcar. Four placards are required for 

each railcar. It is the responsibility of the 

carrier to f umish the necessary placards. 

0713.13 Railcars for ICC Class A Explosives. 
A car will not be loaded with -ICC -Class A 

explosives in quantities exceeding 50 pounds until 

it has been thoroughly inspected by a competent 

employee of the carrier who will certify, by 

signing certificate No. 1 (figure 7-1), that 

the car meets ICC requirements. After a 

certified car as prescribed herein has been 

furnished by the carrier, the shipper or his 

authorized employee will inspect the interiors of 

the car before loading. After loading he will 

certify . to its proper condition by signing car 

certificate No. 2 (figure 7-2). The original copy 

of car certificates Nos. 1 and 2, will be filed by the 

carrier at the forwarding station and the other 
two will be attached to either the outside of 
car doors or the side of car, one on each side. 
The lower edge of the certificate should be located 

not less than 4½ feet above the floor level. The 
shipper will decline to use a car not in proper 

condition. 

0713.14 Railcars for ICC Classes B or C 
Explosives. ICC Classes B or C explosives will 

be shipped in a closed car or container car which 
is in good condition and into which sparks cannot 
enter. Car certificates are not required. 

0713.15 Leaking Packages in Railcars. A con

stant alertness will be maintained to detect leaking 
packages or leaking tank cars. Leaking packages 

should be removed from cars and repaired, or in 

the case of tank cars, the contents ,should be 
transferred. If artificial light is necessary, only 

approved electric lights should be used. Leaking 

tank cars containing compressed gases should be 

switched to a location distant from habitation 
and highways, and proper action taken for 

transferring contents under competent super

v1s10n. Cars containing leaking packages or 
leaking tank cars will be protected to prevent 
ignition of liquid or vapors by flame from inspec-
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tor's lanterns or torches, burning fuses, switch 

lights, switch tha"'.ing flames, fires on side of 

track, hot coal from locomotives, or from other 

sources. Movement of a leaking car discovered 

in transit will be held to a minimum until the 

unsafe condition is corrected. 

0713.16 Tools for Loading and Unloading 

Railcars. Steel tools may be used inside cars 

if explosives are not exposed. Where explosives 

are exposed, metal tools will be of the "non

sparking" type. Hammers and pinch bars will 

be the only metal tools used inside cars when 

loading or unloading containers of bulk explosives. 

Saws and hatchets will not be used inside cars. 

0713.17 Sealing Railcars. Cars containing 

explosives will be sealed with railway type car 

seal on which is stamped an identifying number. 

If the seal is not in place when the car is received, 

the car will be treated as suspicious. A permanent 

record of car numbers and seals will be kept by 

the shipper. 

0713.18 Changing Car Seals. When a car 

seal is changed on a car of explosives a record 

will be made showing the following information: 

Railroad ________________ Place ____________ Date ___ _ 

Number or description or seal broken _________________ _ 

Number or description or seal 
used to reseal car ________________________________ _ 

Reason ror opening car _____________________________ _ 

Condition or load ___________________________________ _ 

Name and occupation 
of persons opening car ____________________________ _ 

This record will be shown on waybill or other 

form or memorandum which accompanies car. 

to destination. 

0713.19 Handling Wrecks on Installations of 
Railcars Placarded "Explosive" or "Dangerous." 
Before beginning to clear a wreck, all unbroken 
packages of explosives should be removed to a 

place of safety and as many of the broken pack

ages and as much of the contents as possible 

removed. Loose explosives that cannot be im
mediately removed should be covered or mixed 
with earth. After removal of the wreckage the 

ground shouhl. be dug up, removed to a safe 

place and Rash burned. In event of fire burning 
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near a car rn~taining explosives, every effort 
should be mac'e to remove the car to a safe place.· 

0713.20 In~pection of Incoming Loaded Rail
cars. Railcars containing explosives will be. 
inspected. This inspection comprises the exam
ination of the outside and underside of each car 
for damage such as defective brakes, couplings, 
wheel flanges, hot boxes, etc.; to detect unatithor-. 
ized and suspicious articles; to check correctness 
of individual car numbers and seal m,lmbers 
against bills of ladings. When the probability of 
sabotage is remote, such inspections may be 
accomplished from ground level without the aid 
of an inspection pit to discover ur..safe structural 
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 spould 
be provided. Cars of explosives on which foreign 
and suspicious articles have been secreted or 
attached outside 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 correction 
or repair. During times of national emergen~y, 
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 satisfactorily pass inspection may be 
considered reasonably safe but care shouid 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 perinitted 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 received will be 
inspected after unloading to see that they are 
clean and free from loose explosives or other 
flammable materials, and that the placards and 
car certificates are removed. 

0714 Ait' Transportation of Explosives by Cargo 
Type Aircraft. _Air transportation of explosives 
by commercial aircraft is regulated by Civil-Air 
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Regulations, part . 49 (which encompasses parts 
72 through 781 of the ICC Regulations), promul
gated by the Federal Aviation Agency (FAA). 
Instructions pertaining to explosives laden mili
tary 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 included as matters of special interest. 

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

loading to insure that explosives packing con
tainers are serviceable, meet or better the re
quired standard specifications for shipments 
(par. 0704), are properly marked, and give no 
ev:ide.nce of damage to the contents: Packages 
showing evidence of content damage (leaking, 
moisture, staining, drop sufficient to produce 
undue shock, etc., depending ·upon the materiaL 
involved) will not be loaded untii considered 
i:,afe for shipment by a qualified responsible 
person. Rejected containers· will be properly 
stored pending repair 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 
(par. 0703). . 

(3) Containers of explosives will be properly 
stowed aboard aircraft (considering types ·in-· 
volved) away from heating outlets and sources 
of sparks or other such hazards, easily accessible 
iP.. flight without moving the cargo, and firmly 
secured to. the aircraft 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 container. 
Unserviceable or improper containers noticed in 
transit should be removed at the earliest oppor
tunity for repair. Items held for repair will be 
properly stored. · 

0714.2 Operational Safety Devices. Author
ized signals, flares, egress systems components 
and other such explosives items necessary to flight 
operations and safety, including moderate quan
tities of small arms ammunition .for crew use, 
are not considered in determining aircraft parking 
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and explosive safety distance (quantity-distance) 
requirements. Unless operational installation 
}oration necessitates, these items should be 
placed in compartments inaccessible to passengers 
during flight. 

0714.3 Explosives Safety Distances. Explo
sives safety distances (quantity-distances) 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 unbarricaded aboveground stor
age location (see chapter 5 and TO llA-1-33). 

0714.4 Placarding of Aircraft. Aircraft con
taining Class A or B cargo, when parked in un
posted or improperly posted (for cargo involved) 
parking or loading/unloading areas, will display 
appropriate placards in easily observed positions 
on or near the aircraft. EXPLOSIVES placards 
will be displayed for Class A explosives and 
DANGEROUS for Class B. These placards are 
not used for Class C explosives. Placards should 
be removed immediately before takeoff. Placards 
will be of the same type as those required for 
vehicles. AF Forms 1915 through 1918 are also 
authorized for use in meeting this requirement. 
See par. 0712.4. This cargo identification placard
ing procedure is not connected with the require-
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ment for a positive method of easily determining 
the unarmed or armed status of aircraft employ
ing combat type armament and weapons systems 
in detail, as set forth in par. 10, TO llA-1-33. 

0714.5 Loading and Unloading Aircraft. Be
fore loading or unloading explosives: 

(1) The aircraft will be electrically grounded 
so that resistance to ground does not exceed 
10,000 ohms (see TO 00--25-212). 

(2) All aircraft switches will be in the proper 
"off" position, except those essential to the load
ing/unloading function. 

(3) Aircraft wheels will be properly chocked. 

(4) Suitable fire extinguishers or fire fighting 
equipment will be readily available. 

0715 Transportation of Explosives by Water. 
Transportation of explosives and other hazardous 
materials by water in vessels engaged in com
merical service is regulated by the United States 
Coast Guard. Shipments overseas will be made 
in accordance with the regulations of the carrier, 
the United States Coast Guard, or the Transpor
tation Corps, Department of the Army. Where 
route of travel requires passage under bridges, 
prior authorization from the responsible agency 
will be obtained. 

7-12 
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Chapter 8 

SITE PLANS, CONSTRUCTION AND UTILITIES 

0801 General. The latest appropriate explo
sives safety requirements and criteria will be 
followed in the planning, development, construc
tion, modification or expansion of permanent or 
temporary facilities where Air Force interests and 
government furnished explosivei;, are involved. 
This general provision is applicable to the fol:: 
lowing "types" of facilities affecting explosives 
safety: 

(1) Facilities to be employed in manufactur
ing, processing, storage, handling, shipping/ 
receiving using or disposal of explosives'. 

(2) Facilities other than (1) above being 
sited within the limits of existing or programmed 
explosives safety distance (quantity-distance) 
"clear zones," or other criteria, that result in 
additional exposures to explosives hazards or 
create hazards to the explosives. Inhabited 
buildings, recreational areas, petroleum and fuel 
storage, certain transmitters (par. 0625), elec
trical power lines and pipe lines for flammable 
commodities are examples of facilities affecting 
explosives safety. 

Note: Circumventing explosives safety criteria by reduc
tions in the maximum explosives capacity of existing and 
programmed explosives facilities may ultimately result 
in a requirement for considerable priority construction 
in meeting the constantly changing Air Force miEsion and 
base utilization requirements (if the hazards involved in 
conducting operations upon the basis of "built-in" ex
emptions or waivers to basic safety criteria are to be 
avoided). Every possible alternative solution should be 
investigated and exceptional justification should exist 
before consideration is given to a reduction in maximum 
capacity of explosives facilities in order to site an unre
lated 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 encroachment by constructing an 
"inhabited" facility at 1245 feet. The maximum capacity 
of such magazines would then be reduced to 30,000 
pounds. 
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0802 Submission of Site Plans for Explosives 
Facilities and Facilities Affecting Explosi·ves 
Safety (Par. 0801). All site plans for proposed 
construction of such facilities (including modifica
tions and expansions) will be submitted for explo
sives r:;af ety review and approval as follows: 

(1) The foregoing includes such plans for:. 
1. Military installations. 
2. Contractor owned and contractor oper

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

facilities. 
4. Contractor facilities affecting govern

ment furnished explosives stored by the con
tractor. 

(2) Site plans are not required by this head
quarters for contractor-owned and operated 
facilities on private property, even though engaged 
in explosives work under Air Force contract 
(unless government furnished explosives are 
affected as explained in par. (1)4 above). This 
exemption does not preclude submission of such 
data to AFSC or AFLC elements ill connection 
with their contractor guidance and monitoring 
responsibilities under p~ragraphs 5 and 6 of 
AFR 32-20. 

(3) Installations and contractor activities 
where required under par. (1) above, will forward 
correspondence and siie plans to the appropriate 
major air command as specifically instructed by 
that headquarters or, in the absence of special 
instructions, through channels in sufficient copies 
to permit further processing as set forth in (4) 
below. 

(4) Major air commands will submit cor
respondence and site plans in duplicate to HQ 
USAF, Director of Aerospace Safety (AFIAS-
02), Norton AFB, California 92409, with infor
mation copies (including attachments) to: 

1. HQ USA F,(AFOCE-KD), Wash D.C. 
20330 (1 copy) and the appropriate Air Force 
Regional Civil Engineer (AFRCE) (1 copy). 
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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 radioactive sources and micro
wave generators) and industrial X-ray. Corre
spondence should indicate that command medical 
personnel have reviewed the plans (AFM 161-2). 

(5) Normally, major commands may expect 
final action on properly prepared and submitted 
routine plans within 90 days, The following 
information will be provided in the event priority 
action is a necessity (see AFR 127-100): 

1. Date reply is required. 
2. Proposed contract award date. 
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 required in 
connection with any technical or operational 
detail. 

(6) The correspondence (plan package) will 
include all detailed information• necessary 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 applicable por
tions of the following will be provided where such 
data will contribute in any way to the under
standing, evaluation and expeditious processing 
of the plans. 

1. Provide assurance that construction of 
other facilities are not scheduled within the 
explosives safety "clear zones" established by the 
proposed siting. A statement that the proposed 
siting has been reconciled with the base master 
plan ("basic" and "development" elements) will 
suffice. 

2. Site plan drawings are essential. Draw.,. 
ings must be legible and of not less than 1 inch
equals-400-:-f eet scale (an approximation is 
acceptable from locations using the metric sys
tem, where the preferred scale is not available). 
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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 appropriately 
marked contour lines will be provided where 
terrain features are being considered as natural 
barricades or to otherwise influence proposed 
siting. 

4. Site area location maps where appro
priate. 

5. Standard facilities being sited will be 
identified by Air Force definitive drawing num
bers. Detailed drawings of such facilities are not 
required. Any proposed deviation from standard 
definitive specifications will be fully explained. 
In the event new or nonstandard facilities (not 
covered by definitive drawings) are involved, 
basic "concept" drawings or sketches may be 
forwarded if finalized drawings and specifications 
are not available. A detailed or general descrip
tion (as available) of planned substantial dividing 
walls, vent walls, fire walls, roofs, operational 
shields, barricades, exits, types of floor finish, 
and type of material to be used in proposed 
construction, will be provided where appropriate, 
as an attachme.nt to any initial "concept" plan. 
Finalized drawings and complete specifications 
will be forwarded as soon as possible thereafter, 
unless specifically informed that such action is 
not necessary in connection with the construction · 
project being considered. 

6. Where an identical complex or facility 
is planned for a number of installations, the details 
of the proposed complex or facility -may be 
initially processed as a "typical" layout. Sub
sequent specific base sitings need only cover the 
details necessary to properly explain the place
ment of this "typical" facility in the local environ
ment. 

7. All · elements of the proposed siting 
(construction, modification, etc.) and all existing 
and planned facilities and "exposures" within 
unbarricaded inhabited building 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 
applicable, including the following (see chapters 
2 and 5): 
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a. Base boundary line and/or restrictive 
easement line. Show lines and explain any 
special provisions of the easement that effect the 
situation. 

b. Launch pad or complex. Indicate 
type. 

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

d. Public highways and public railways. 
Identify and designate whether highways are 
primary or secondary. 

e. Aircraft storage area, runways, ap
proach zones, parking areas or aprons. Designate 
whether used by civilian traffic (indicate extent 
of civilian traffic) combination or military only. 
Indicate explosives loaded aircraft parking lo
cations 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 (par. 0210.20). 
Give type (igloo-show door orientation, segregated 
storage, multicubicle, checkout and assembly, 
shipping/receiving, unloading docks, revetment, 
etc.) and indicate the standard definitive drawing 
number 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/modification/renovation lines, op
erating buildings (including a room or bay break
down 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 commodities. 
Indicate line type, size, route and commodity. 

i. Electrical lines (par. 0604). Indicate 
line type, route, maximum voltages involved, and 
pole locations where appropriate. 

j. Utilities, buildings and facilities. In
dicate main sources of supply by type and 
pertinent detail (100 foot water tank, base 
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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/unload
ing pads, etc.). Show type of aircraft, type con
figuration and armament, quantity of explosives 
in each aircraft, separation distance between 
explosives loaded stores on each single aircraft, 
separation between aircraft and a complete 
description of barricades (length, height, thick
ness at base and top, and material used). 

0803 Buildings (See Par. 0402): 
(1) In general earth-covered igloo type struc

tures or single story buildings without basements 
are preferred for explosives. Air Force construc
tion should follow standard definitive drawings 
unless operational requirements dictate. use of 
special structures. 

(2) Exterior walls and roof coverings should 
be constructed of noncombustible materials. 

(3) Roofs and walls, except for specifically 
designed containment and protection purposes, 
should be as light in weight (weak) as practicable 
and constructed and supported to permit the 
venting of an internal explosion with the forma
tion of a minimum number of large · fragments. 
Exceptions are made where specific design require
ments such as the following must be met: Fire 
walls (0805), substantial dividing walls (0806), 
special roof loadings, external overpressure pro
tection and specialized manufacturing facilities. 

0804 Interior Finishes and Floors: 
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(1) Interior surfaces of explosives buildings 
should be of noncombustible (fire-resistive) ma
terial (par. 0210.23). Where "hazardous loca
tions" (paragraphs 0210.28 and 0602.4) exist, 
interior 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 mini
mize 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 necessary to use wood, cellulose 
base or other combustion supporting materials in 
the interior construction of an operating building, 
all exposed surfaces will be treated or covered with 
suitable fire-retardant material (par. 0210.24). 
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(2) Conductive nonsparking floors are re
quired, as set forth in par. 0613.3, where certain 
exposed explosives and materials sensitive (easily 
detonated or ignited) to the uncontrolled discharge 
of static electricity are present. Such floors wiU 
be constructed of nonsparking material (that will 
not spark when vigorously stroked with a hard
ened 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 separations, 
wrinkle or buckle under operational conditions. 
The electrical resistance measured between the 
ground and a 5 pound electrode in direct contact 
with 5 square inches of floor area will not exceed 
250,000 ohms. 

(3) Floors in hazardous locations (par. 
0210.28) will be constructed to facilitate cleaning 
and should have no cracks or crevices in which 
explosives may lodge. Sub-floors and finished 
flooring should not wrinkle or buckle under operat
ing conditions. Where washing is required the 
entire construction 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 construction 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 neces
sary openings will be protected in accordance with 
the requirements of National Board of Fire 
Underwriters' Pamphlet No. 80, "Installation of 
Fire Doors and Windows." 

0806 Substantial Dividing Walls (Par. 0210.53) : 
(1) Substantial dividing walls provide one of 

the means of separating quantities of explosives 
into smaller groups for the purpose of minimizing 
the results of an explosion and permitting a 
reduction in explosives safety distances (see 
par. 0511). The function of such a wall is to 
prevent the simultaneous detonation (par. 
0210.51) of mass-detonating explosives (par. 
0210.39) on the opposite side of the wall in the 
event an explosion occurs in either of the separated 
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quantities. If simultaneous detonation is pre
vented the primary purpose of the wall will have 
been served, even though the wall may be de
molished and the building suffer severe structural 
dam.age in the process. 

(2) Where high explooives 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 danger
ous secondary missiles, depending upon wall 
construction and explosion variables. Personnel 
operational shielding (par. 0210.42) is normally 
required only where certain hazardous phases 
of manufacturing 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 expiosions" (par. 
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 prevent simultaneous detonation must 
also be revised downward. The extent of re
duction required (in the previously acceptable 
maximum of 5000 pounds on each side of a wall) 
cannot be accurately stated until further re
search and testing develops the specifics necessary 
to the establishment of such criteria. In the 
interim it will be necessary to base all storage 
plans and explosives safety distance (quantity
distance) requirement calculations upon the total 
quantity 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" (par. 0210.45) 
from occurring in situations involving very small 
amounts of high explosives (results of the 1962-63 
test series in the program ref erred to in the pre
ceding paragraph). . The possibility of propagation 
depends upon many variables (explosives types, 
quantities, and configuration; "sensitivity" of 
different assembled weapons; thickness and 
design of walls; degret of pressure confinement; 
distances between explosives and the wall, etc.). 
In view of the foregoing and the fact that the 
tot3:l number of weapons containing plutonium 

\ 
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exposed to possible involvement in a single 
accident, by either simultaneous detonation 
or propagating exJ lo ;ions, will not exceed the 
limitations specified 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 involving 
"substantial dividing walls" of any type to this 
HQ (AFIAS-G) for explosives safety review. 
Reaffirmation is not necessary when proposed 
storage meets the criteria for a specific type 
weapon, building and storage, or protection con
dition 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. 

(5) Substantial dividing walls will be con
structed in one of the following forms: 

0806.1 Reinforced Concrete Walls. Reinforced 
concrete walls may vary in thickness but will be 
not less than 12 inches thick. Concrete 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. Concrete 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. Sandbag dividing walls will 
be at least a six foot thickness of sandbags (least 
desirable except for strictly temporary opera
tions). 

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, provid
ing personnel are limited to the absolute minimum 
required to perform the particular task, preferably 
not more than two (par. 0204). In circumstances 
other than described above, at least two exits 
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(regardless of dimensions) will be provided for 
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 
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 directly outside rather 
than into a hall or another· room. In order to 
facilitate the unobstructed escape of personnel, 
exits will be specifically planned in each instance 
to obtain 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 buildings 
will open outward 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 obstructed. Exit doors in build
ings containing explosives, except storage maga
zines, 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. The 
vision panel will be glazed with transparent non
shatterable noncombustible material or slow 
burning material of a type which is practically 
smokeless during comh.istion. 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 
provided as exits from pazardous 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 likeli
hood of personnel being trapped by fire between 
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them an<l a singl1'. chute. Exit to :,,1Jety chutes 
will open on a pbtf orm not less than 3 feet 
square equipped with guardrails. The chutes will 
begin at th<• !,1tt;-:ide edge of the pl.ttf onn and not 
at the edg;c of the buildings. Landings from 
safety chutes should be located at selected places 
which will li_,acJ directly to escape routes free 
from tripping haza.rds, low guy lines, drains, 
ditches, or other obstructions. 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 
structures; this device may also actuate deluge 
valves and water curtains in the building or room 
e!fri:tcd. Recommended safety chute dimensions 
and rnnstruction 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 necessary, the end of the chute will 
have a horizontal run 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 he well rounded. The sheets of metal 
of which the chute is constructed 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. Provision 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 he of noncombustible material and 
should be located at a section of the wall not 
containing windows. Supporting members for 
safety chutes should he made of noncombustible 
materials. Windows or doors in proximity to the 
fire escape, nnd from which flames may reach 
escaping personnel. id1oulcl be glazed with wire 
glass except in explosivrs operating buildings 
where the g:r~zing should consist of relatively 
nonshatterab1e, transparent, slow burning plastic 
materials of type which is practically smokeless 
when under combu;;tion. Window,; required to 
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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 stairways 
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 injury or when panic might 
result. Risers should not exceed 7 inches and 
treads should be at least 10 inches wide exclusive 
of projections. In other cases, stair handrails will 
be between 30 and 34 inches high. Long stairways 
will be provided with landings. Maximum height 
between such successive stair landings should 
not exceed 12 feet. The installation 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. 

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 constructed 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 
device to prevent falling will be provided. The 
ladder will have a minimum back clearance of 
30 inches, minimum front clearance of 6½ inchez, 
and a minimum side clearance of 15 inches 
measured from center line. Side rails of perma
nent 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 Standards 
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 requife one stairway or fixed ladder; those 
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over 30 feet long or more than 250 square feet in 
area require two stairways or ladders. Plat
forms or runways around open tanks should be 
built at least 3 feet 6 inches below the top of 
tanks unless a railing 42 inches above the platform 
is provided around the top of the tank. Plat
forms, floor openings, run.ways, tanks or open 
vats with tops which are less than 3 feet above the 
floor of the building, platform, and other places 
where the hazard can be minimized by a railing, 
will be guarded by suitable railings consisting of 
handrails, midrails, and toeboards. Toeboards 
are not required on platforms or runways around 
tanks or vat tops which are 6 inches or more 
above the floor of the building, platform, or 
ruAways. Peimanent railings should be of metal 
except in those process buildings where metal 
railings would increase the hazard. 

0814 Passageways. If weather protected pass
ageways (ramps) for communication between 
buildings or magazines are constructed, these 
passageways should be provided with suitable 
fire stops between the buildings in order to inter
rupt a fire in its progress through the passage. 

0815 Roads, Walkways and Gates. Good all 
weather roads should be provided to the explosives 
area and within the area. There is no mandatory 
safety requirement for more than one gate in 
fences surrounding explosives areas, although 
safety might be enhanced under certain con
ditions. Gate requirements are normally deter
mined by the command concerned after full 
c.onsideration of all aspects of the specific situ
ation, such as: Area size, explosives stored, opera
tional and security requirements, etc. However,. 
road systems serving groups of magazines or 
explosives buildings will be arranged without 
dead. ends in order that motor vehicles carrying 
explosives cannot be isolated. Interconnection 
roads for magazine service roads, to prevent 
dead-ending, need only be passable trails, ade
quate to accommodate the typical vehicles 
employed at the installation. Roads serving a 
single magazine or explosives processing building 
(including its service facilities) may dead-end at 
the magazine or building. The road system should 
be designed to eliminate the necessity for passing 
through an intermediate explosives area in travel~ 
ing from one area to another. Walkways and 
roads at the entrances to or between adjacent 
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operating buildings containing explosives will be 
hard surf aced or boardwalks, installed to prevent 
employees from tracking stones, grit, and other 
foreign material into operating buildings. These 
walkways and roads should be kept free from 
foreign material. Foot brushes, door mats, and/ or 
scrapers should be provided at all explosives 
building entrances except magazines. Special 
attention will be given to passageways; walkways; 
stairs, etc., which have been subjected to the 
effects of inclement weather (e.g., ice and snow). 

0816 Windows and Skylights. Since inhabited 
building distances do not protect against the 
hazards of flying glass, it is necessary in laying 
out and designing buildings of the administration 
area, shops, and other areas in relation to explo
sives area, that windows and large areas of con
ventional glass are located in directions other than 
those facing buildings in which explosives are 
manufactured, processed, handled, or stored even 
though the buildings may be separated by in
habited building distance requirements. Trans-
parent, non-shatterable, slow burning plastic of 
a type which is practically smokeless when under 
combustion may be used as glazing materials 
where there is danger of an explosion causing 
injury from falling or projected glass. Where 
glazing with conventional glass is in use, the 
danger of falling and projected glass is present 
and should be anticipated. The hazards may be 
reduced by covering such glass with wire mesh 
screening properly fixed in position on the inside. 
Windows in buildings in which mild explosion 
hazards exist should be large in area to provide 
fo~ release of pres~ure in the event _of an explosion, 
and the frame or :::ash should bl:l of a suitable 
venting type. Non-shatterable type glazing is 
recommended. Skylights will not be used in 
buildings where explosives or ammunition are 
processed. Skylights should not be used in other 
buildings in an explosives establishment. 

0817 Dr~ins and Sumps. All drain lines used 
for handling fluids containing explosives waste will 
be provided sumps or basins of adequate design 
and capacity to permit removal of the waste 
explosives. The drains will be of adequate 
capacity, free of pockets and will have sufficient 
slope (at least one0quarter inch per foot) to prevent 
settling of explosives in the drain line before it 
reaches the sump or settling basin where the 



AFM 127-100 

explosives are to be collected. Sumps will be 
designed so that suspended and settleable solid 
explosive material cannot be carried in the wash 
waters beyond the sumps. The design will allow 
sufficient settling time based upon the settling 
rate of the material and the usual rate of flow. 
The sump will be constructed so that the overflow 
will not disturb any floating· solids. The design 
will also permit easy removal of collected explo
sives, and for retention of those explosives which 
float on water until they can be skimmed off. 
Bolted sump tanks or other types of construction · 
that permit the explosives to settle in obscure 
or hidden spaces is prohibited. Care will be 
taken to avoid the possibility of deposition of 
explosives from sump effluent due to drying, 
temperature changes or interaction with other 
industrial contaminations. When explosives 
which are appreciably soluble in water are han
dled, sweeping and other dry collecting meas
ures will be used to keep them out of the drainage 
system. In all new construction subsequent to 
the date of this manual, drains between the 
source of explosive and the sump will be troughs 
with rounded bottoms and with removable non
sparking ventilated covers to facilitate inspection 
for accumulation of explosives. Waste liquids 
will not be run into closed drains and sewers. 
Drains will be inspected periodically and necessary 
steps taken to prevent the buil~up of explosives 
deposits. Drains and sewers containing explosives 
waste will not be connected to the normal sewage 
systems. 

0818 Hardware: 
(1) Full consideration must be given to the· 

operational conditions existing in any of the 
-various "types" of hazardous locations (para
graphs 0210.28 and 0602.4) in the selection and 
installation of hardware in order to minimize the 
possibility of accidental ignition by spark. While 
nonferrous metals used in so-called "nonsparking" 
tools and hardware (par. 0203.'2.) may actually 
produce sparks under certain conditions, the 
nature of the specific operational hazard may be 
sufficient to warrant the use of m;1terials that 
will reduce the possibility of sparking to a mini
mum. In this respect, special considerat:Jn 
should be given to the material in hardware having 
metal components which strike together or in 
protective metal coverings or fixtures designed to 
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be, or that could be, struck or scraped by other 
metal objects (carts, dollies, etc). 

(2) Every precaution will be taken to secure 
hardware, nuts and bolts, etc., firmly in place (by 
lock nuts, cotter keys, brading, etc., as appro
priate) in any location or condition where such 
items might otherwise become loose and enter 
into explosives or materials to be used in an 
explosives mix. This consideration is especially 
important in manufacturing and renovation 
operations. 

(3) Installation of hardware (including pipes, 
ducts, etc.) on light blowout type walls and roofs 
(par. 0803) will be held to a minimum. Where 
such installation is necessary, selection of ma
terials or items to be used will be based upon the 
need to minimize heavy fragments in the event 
of an explosion. 

0819 Tunnels. When tunnels are used, they 
will be drained, adequately ventilated, well 
lighted, and preferably provided with at least 
two exits. Water and steam service lines in 
tunnels will be properly lagged with suitable 
insulation. Tunnels between buildings containing 
explosives will be designed and constructed with 
special consideration given to the shock wave 
and blast to prevent possible communication of 
an explosion. All personnel except those required 
to do so will be prohibited from entering the 
tunnels. 

0820 Powerhouse Equipment. Powerhouse 
equipment, boilers, engines, and auxiliary equip
ment will be installed in compliance with the 
A.S.M.E. Boiler Code, the A.S.M.E. Code for 
Unfired Pressure Vessels, the National Electrical 
Code and such other applicable codes, regulations, 
or standards as are recognized as standard good 
practice. Inspections will be made in conform
ance with current directives. 

0821 Refrigeration Plants. Installation and 
equipment in refrigeration plants should be in 
accordance with the requirements of the American 
Standard B9-1939 Safety Code for Mechanical 
Refrigei".1tion. 

0822 Laundries. Plants operating laundries 
should have facilities for washing and flame
proofing uniforms where such clothing is in use. 
Where uniforms and rags which are contaminated 
with explosives are to be laundered, the facilities 
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will include a safe storage place for contaminated 
clothing prior to washing. Sumps will be provided 
for the removal of explosives from waste water. 
Testing facilities should be provided to check 
the complete removal of the contaminant particu
larly when insoluble toxic substances are involved. 
Commercial concerns laundering such articles will 
be informed of the nature of the explosives' 
contamination and dangerous chemical reactions 
therewith. These commercial concerns should 
have the facilities listed in this para.graph. 

0823 Steam For Processing and Heating. 
Steam used for heating operating buildings con
taining explosives will have a maximum pressure 
of 5 psi (228°F). Where necessary, process steam 
may exceed 5 psi but will not exceed 15 psi. 
Process steam is that which is in direct contact 
with explosives, used directly in the manufacture 
of explosives, or that which in case of equipment 
failure would exhaust directly into contact with 
explosives of explosives fumes. The exterior of 
steam or hot water pipes in contact with wood, 
paper or other combustible materials will not 
exceed 160°F (71 °C). Where steam temperatures 
exceed 228°F, in an explosives location, steam 
lines will be covered and painted with an im
pervious material or otherwise protected against 
contq,ct with explosives. Where a reducing valve 
is used, a reltef valve should be installed on the 
low pressure piping. The production of super:
heated steam which results from the throttling 
action of reducing valves will be prevented by 
positive means. The use of a "water leg" or water 
column for control of steam pressure of 5 pounds 
or less is recommended. Where close control of 
steam temperature is necessary, indicating and 
recording pressure or temperature gages should 
be installed. Such devices should be period
ically tested and the test resu.lts recorded. Where 
circulating hot water is used for heating, the 
installation and opera.tin"?; conditions will be in 
accordance with AFM 88-8. Where resistance 
to ground is high, steam and/or hot water lines 
should be grounded where they enter buildings. 

0824 Ventilation. Buildings where dust, fumes, 
or vapor are formed will be adequately venti
lated, preferably at the source of the hazard. Air 
should not be recirculated through these ventila
tion systems. Exhaust fans through which com
bustible dust or flammable vapor pass will · be 
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equipped with nonferrous blades (or casting lined 
with nonferrous material) and approved motors. 
The entire ventilating system will be bonded 
electrically and grounded properly. NBFU Pam
phlet 91, "Standards for the Installation' of 
Blower and Exhaust System for Dust, Stock 
and Vapor Removal or Conveying," may be 
used as a guide in the installation of such systems. 
When buildings are air conditioned (see below), 
or forced air inlet is provided for buildings in 
which there is explosives dust, air exhaust should 
be provided since the system should be balanced 
to give a slight negative pressure within the 
building. If air conditioning equipment is 
installed, it should be in accordance with the 
requirements of NBFU Pamphlet 90, "Air Con
ditioning, Warm Air Heating, Air Cooling and 
Ventilating System," and "Safety Code for 
Mechanical Refrigeration." Exhaust systems will 
be cleaned thoroughly, serviced on a regular 
schedule and a log maintained. 

0825 Electrical Equipment: 
(1) The installation of electrical equipment 

within an explosives area, site, building, magazine, 
operating building, shelter, etc., will comply with 
the latest edition of the National Electrical Code 
as a minimum, unless specified otherwise (see 
chapter 6 and AFM 88.-15). 

(2) An area does not become a "hazardous 
location for electrical equipment" within the 
meaning of the electrical code because of the 
mere presence of explosives (see paragraphs 
0210.28 and 0602.4). The application of perti
nent portions of the code for "hazardous loca
tions" is mandatory only where present or 
planned operations rnvolve the possible presence 
(accidental or otherwise) of explosives dust, 
vapors, etc., in explosive or ignitible concentra
tions or mixtures, as explained in detail in par. 
0602.4. However, if not otherwise required, each 
base should have at least one bay or facility 
where. explosives items generating such hazards 
could be handled. Accordingly, design criteria 
for the installation of basic electrical equipment 
meeting the Class II Division 1 code has been 
established for selected explosives operating build
ings and facilities, as reflected in pertinent stand
ard definitive drawings, for safety, versatility 
and economy. See AFM 88-2 (Assembly and 
Checkout buildings, AD 35-69-04 R2 for exam-
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pie). Attention to maximum possible safety" and 
versatility in basic building design has proven 
economical in the past, considering building life 
and constantly changing service and practice 
weapons systems, building utilization and base 
utilization. Installation of this safety electrical 
equipment during initial construction permits 
a greater degree of operational flexibility and 
eliminates the "possibility of later redesign and 
expensive building modifications." Bases are 
thereby provided at least one facility or bay 
where explosives items may be safely processed, 
modified, reworked, assembled, etc., regardless of 
the degree of "hazard" generated in the presence 
of installed electrical equipment. "Unprotected" 
electrical test sets, consoles, etc., used in such 
bays for "nonhazardous" operations (environ
ments) only need not be upgraded to meet the 
"hazardous location" code where suitable arrange
ments are made to insure that they can be 
completely disconnected and shrouded or re
moved to provide a safe environment for "haz
ardous" work and prevent contamination of the 
unprotected equipment. 

0826 Outdoor Storage Sites. Outdoor storage 
sites will be level, well-drained, and ·free from 
unnecessary flammable materials. The dunnage, 
supporting timbers or platform upon which 
explosives are stored will be constructed and posi
tioned to prevent falling, sagging or shifting of the 
explosives. To assure stack stability and free 
circulation of air, not less than 3 inches of dunnage 
should be used between the bottom of the stack 
and the earth floor. Provisions should be made 
for circulation of air through· stacks. Nonflam
mable or fire-resistant, waterproofed overhead 
covers will be provided for packaged explosive 
items unless the item is contained in packing 
designed and approved for unprotected outside 
storage. An air space of not less than 18 inches 
should be maintained between the top of the 
stack and the cover. Sides of covered stacks may 
be protected by nonflammable, fire-resistant or 
waterproof covers if air space is maintained 
between the cover and the stacks. 

0827 Collection of Explosives Dusts. The high 
explosives dusts which may be removed by a 
vacuum system are TNT, tetryl, Explosive D, 
Composition B, and pentolite. A "wet collector" 
which moistens the dust close to the point of 
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origin and keeps it wet until the dust is removed 
for disposal is preferred except for Explosive D 
which should be collected in a dry system. More 
sensitive explosives such as black powder, lead 
azide, mercury fulminate, tracer, igniter, in
cendiary compositions, and pyrotechnic mat~rials 
may be collected by vacuum in this manner, 
provided it is maintained wet, with the compatible 
wetting agent close to the point of intake. The 
vacuum (aspirator) systems will be so arranged 
that the various types of explosives are collected 
separately or in a manner to avoid mixture of 
dissimilar hazards; i.e., black powder with lead 
azide. Provision should be made for the proper 
liberation of gases that may be formed. The use 
of vacuum systems for collecting these more 
sensitive materials should be confined to opera
tions with fuzes, detonators, small arms ammuni
tion, and black powder igniters. Collection of 
scrap pyrotechnic, tracer, flare, and similar 
mixtures in No. 10 mineral motor oil is recom
mended to minimize the potential fire and explo
sion hazard of the material. The oil may be in 
catch pans and scrap-transporting containers at 
the various operations throughout the plant, or 
materials collected in the dry state may be placed 
in an oil containing receptacle at intervals 
throughout the shift. While containers are in 
use, the oil level should be at least 1 inch above 
the level of any pyrotechnic mixture in the con
tainer. Containers or buckets used for collection 
of the material may be of heavy oil resistant 
material and should be removed from the operat
ing buildings at least once per shift. Where oil 
is used, fire fighting equipment satisfactory for 
Class B fires should be available (see par. 0305). 

0827.1 Location of Dry Type Collection Cham
bers. Whenever practicable, dry type explosives 
dust collection chambers, except as specifically 
provided for portable units, should be located 
outside operating buildings, in the open, or in 
buildings exclusively set aside for the purpose. 
In order to protect operating personnel in the 
event of an incident involving the collection 
chamber, a protective barrier will be provided 
between the operating building and the outside 
location or separate building where the collection 
chamber is placed. If the collection chamber 
contains 25 pounds of explosives or less, the 
protective barrier may be a substantial dividing 
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wall located a minimum of 8 feet away from the 
operating building. If the collection chamber 
contains more than 25 pounds of explosives and 
is separated from the operating building by a 12 
inch reinforced concrete wall, the wall will be 
separated from the operating building by a 
minimum of unbarricaded intraline distance. If 
the protective barrier meets the requirements 
for operational shields, for the quantity of explo
sives in the collection chamber, or if it meets the 
requirements for barricades, the protective barrier 
will be placed at a minimum of barricaded intra
line distance from the operating building. When 
it is not practicable to locate dry type collection 
chambers outside the operating building, a 
separate room within the building may be set 
aside for the purpose. This room will not contain 
other operations nor will it be used as a com
municating corridor or passageway between other 
operating lqcations within the building when 
explosives are being collected. If more than one 
collection chamber is to be located in the room, 
the room will be subdivided into cubicles and 
not more than one collection chamber will be in 
a single cubicle. Dry type portable vacuum 
collectors will not be located in a bay or cubicle 
where explosives are present, but may be posi
tioned outside the building or in a separate cubicle 
having substantial dividing walls, for quantities of 
explosives not exceeding 5 pounds. For quantities 
in excess of 5 pounds, the requirements for 
stationary collectors will be met. 

0827.2 Location of Wet Type Collection Cham
bers. Stationary and portabie wet type collectors 
may be placed in the explosives operating bays 
or cubicles provided the quantity of explosives in 
the collectors does not exceed 5 pounds. If 
placed in separate cubicles, the explosives limits 
for the collectors may be increased to 15 pounds. 
When wet collectors are to contain more than 
15 pounds, the location requirements for dry 
collectors will apply. 

0827 .3 Design and Operation of Collection 
Systems. Collection systems and chambers will 
be designed to prevent pinching explosives or 
explosives dusts between metal parts. Pipes or 
tubes through which the dust travels should have 
flanged, welded or rubber hose connections. 
Threaded connections are not permitted. The 
system will be of such design as to reduce accumu-
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lation of explosives dust in parts other than the 
collection chamber. Long radius turns (center
line radius at least four times the diameter of the 
duct) will be used in the duct work. The number 
of points of application of vacuum should be 
kept to a minimum. So far as practicable, each 
room requiring vacuum collection should have a 
separate exhaust line to the primary collection 
chamber; but not more than two bays will be 
serviced by a common leader to the primary collec
tion chamber Wet primary collectors are 
pref erred. The length of vacuum line from points 
of application of vacuum to the wet collectors 
should be short as possible. The number of wet 
primary collectors serviced by a single secondary 
collector should be kept to a minimum. Not 
more than two dry primary collectors should be 
connected to a single secondary collector ( wet 
or dry type). If an operation does not create a 
dust concentration, a manually operated suction 
hose to remove explosives dust is preferred. A 
permanent attachment increases th~ likelihood 
of propagation through the collection system 
should a detonation occur at the dust producing 
machine. Interconnection of manually operated 
hose connections to explosive dust producing 
machines should be avoided. In dry vacuum 
collection systems, to prevent explosives dust 
from entering the vacuum producer, two collec
tion chambers should be installed in series ahead 
of the pump or exhauster. The design of wet 
collectors will provide for proper immersion of 
explosives for breaking up air bubbles to release 
airborne particles and to remove moisture from 
the air before it leaves the collector. The purpose 
of this is to prevent moistened particles of explo
sives from entering the small piping between the 
collector and the exhauster or pump. Explosives 
dust will be. removed from the collection chamber 
at intervals, but not less frequently than once 
each shift, to eliminate unnecessary and hazardous 
concentrations of explosives. The entire system 
should be cleaned weekly, dismantling the parts 
if necessary. The entire explosives dust collection 
system will be electrically grounded and the 
grounds tested frequently. 

0828 Maintenance and Repairs to Equipment 
and Buildings (See Par. 0413): 

(1) Before being placed into routine opera
tions, all new or newly repaired process equipment 
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for use in hazardous locations or operations will be 
examined and actually tested by a specifically 
designated competent person to assure that it is 
in safe working condition. If machinery or equip
ment does not appear to function properly, 
operations will be discontinued if the immediate 
stoppage does not create a new hazard. 

(2) Before repairs are permitted on any 
equipment that has been exposed to contamination 
by explosives dust, etc., the equipment will be 
thoroughtly cleaned and a tag signed by the 
operating supervisor will be placed on the equip
ment certifying that all explosives have been 
removed. If it has been impossible to clean some 
part, it will be noted on the tag, together with 
adequate instructions concerning safe methods of 
handling for the benefit of maintenance personnel. 

(3) Major repairs or changes will not be 
undertaken in a hazardous location (par. 0602.3) 
during regular operations without removal of 
the hazardous material or without the consent of 
the supervisor in immediate charge of the build
ing. Par 0413 will apply in nonhazardous loca
tions. 

20 April 1964. 

(4) Only competent persons will be permitted 
to effect repairs. Before repairs are started in an 
explosives location, the immediate area will be 
inspected for the .presence of explosives and dust 
and all such material will be removed from 
equipment, crevices, beneath floors, within walls, 
and pipes, and under fittings where explosives 
may be ignited. The entire area should preferably 
be wet or should be washed down thoroughly. 

(5) When machines and equipment have 
been oiled, repaired, or adjusted, all tools used for 
the repairs will be removed. All operators will 
inspect their equipment to be assured of its safe 
operating condition before resuming work. 

(6) Maintenance men entering buildings in 
which conductive shoes are required will wear 
conductive shoes or conductive overshoes with 
ankle straps. Since electricians are not allowed to 
work on live electrical equipment while wearing 
conductive shoes, all explosives will be removed 
before electrical work is done (paragraphs 0602.3 
and 0613.3). 
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Chapter 9 

CHEMICAL MUNITIONS 

0901 General. Chemical munitions are divided 
into four groups for storage purposes. These 
groups, together with fillings and markings are 
listed in table 9-1. The odors of the various 
chemical agents are described in paragraphs 
which deal with the specific agents in each group. 
Since odors are not always easily detected and 
since some war gases are almost odorless, the 
latest detection · equipment and methods should 
be used to determine the presence of such gases. 
(See AFM 355-7.) 

(1) Personnei will be instructed to im
mediately report all spills, leaking or damaged 
items or items found in any unfavorable environ
ment to the person in charge. The reporting of 
all significant spiUs and items found with sig
nificant leaks under one or both of the following 
directives, as appropriate, is mandatory: AFR 
127-4. T.O. 00-35-D-54. (See par. 0914.1.) 

(2) Medical authorities are responsible for 
all medical aspects, bioenvironmental engineering 
and associated planning in connection with 
problems involving the toxic agents used in 
chemical munitions (preventive medicine, in
dustrial hygiene, treatment of casualties, etc.). 
Appropriate medical personnel will collaborate 
in the development of all SOPs (par. 0208) and 
planning involving such chemical agents. 

0902 Requirements for Storage of Chemical 
Munitions. The general rules for storage of 
explosives and the additional rules below will be 
followed: 

0902.1 Compatibility. Each kind of chemical 
munitions should be stored separately, however, 
unless specifically prohibited, chemical munitions 
of the same group may be stored together. (See 
paragraphs 0425 and 0426.) 

0902.2 Handling. Chemical munitions will 
be handled carefully. They should not be dropped 
or jarred. The equipment used for handling 
other explosives may also be used for handling 
chemical munitions. 

0903 Personnel Protective Equipment. All per
sonnel working with chemical munitions will 
have pea;onal protective equipment available. 
Regular inspections of protective equipment· will 
be made to determine its condition. Protective 
equipment that has become unserviceable will 
be promptly replaced. Individual first-aid equip
ment will be available for all personnel handling 
chemical munitions. Personnel having handled 
chemical munitions, will wash their hands 
thoroughly with soap and water, particularly 
before eating. Table 9-2 is a list .1f protective and 
first-aid equipment required for each group of 
chemical munitions. 
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0904 Magazine Markings. Hazard markers 
and fire symbols will be posted as required in 
chapter 3. In addition signs will be posted on the 
outside doors of magazines or at the entrance to a 
storage area containing chemical munitions. 
Signs will read as follows: . 

0904.1 Group A Chemical Munitions. As 
appropriate for blister or nerve (special hazard) 
gases: 

(1) "This magazine (or area) contains Group 
A chemical munitions (blister gases) requiring 
the carrying of gas masks. If leaking munitions 
or odor is present, wear gas mask and protective 
clothing", or "This storage area contains Group 
A (blister gases) chemical. munitions requiring 
protective clothing and gas masks. Wear com
plete protective clothing. If leaking munitions 
or odor is present, wear gas mask". 

(2) "DANGER. This magazine (or area) 
contains G or V Agent (special hazard) poison 
gas, against . which complete impermeable pro
tective clothing plus protective mask are required. 
If any person is splashed by liquid agent, wash 
area immediately with large amount of water. 
Inject Atropine from first aid packet if symptoms 
of agent appears. If breathing stops, administer 
artificial respiration. Evacuate to hospital im
mediately. Unauthorized entry is prohibited." 
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TABLE 9-1. FILLINGS AND MARKI]fGS OF CHEMICAL MUNITIONS 

GROUP A, Nerve Gases-Chemical Agents Requiring Complete Protective Clothing Plus Gas Masks 

Symbol Name 
Markings 

Present Previous 

G G Agents Gray background with three ½ inch green 
V bands spaced ½ inch apart. 

GROUP A, Blister Gases-Chemical Agents Requiring Complete Protective Clothing Plus Gas Masks 

H Mustard Gray background, H Gas and two ½ inch H GILB and 2 bands (All in 
bands spaced ½ inch apart all in green green) 1 

HD Mustard (distilled) Gray background, HD Gas and two ½ inch HD Gas and 2 bands (All in 
ba.nds spaced ½ inch apart, all in green green) 

HT Mustard (T Mixture) Gray background, HT Gas and two ½ inch HT Gas and 2 bands (All in 
ba.nds spaced ½ inch apart, all in green green) 

L Lewisite Gray background, L Gas aµd two ½ inch L Gas and 2 bands (All in green) 
bands spaced ½ inch apart, all in green 

HN-1 Nitrogen Mustard Gray background, HN-1 Gas and two ½ HN-1 Gas and 2 bands (All in 
inch bands spaced ½ inch apart, all in green green) 2 

GROUP B, Toxic & Smoke-Chemical Agents Requiring Gas Masks 

BZ BZ Agent Gray background, BZ Gas and two ½inch 
inch bands spaced ½ inch apart, all in red 

' CG Phosgene Gray background, CG Gas and one ½ inch CG Gas and 1 band (All in green) 
band, ail in green 

CL Chlorine Gray background, CL Gas and one ½ inch CL Gas and 1 band (All in green) 
band, all in green 

cs O-chlorobenzal- Gray background, CS Gas and one ½ inch 
malononitrile band, all in red 

AC Hydrocyanic Acid Gray background, AC Gas and one ½ inch AC Gas and 1 band (all in green) 
band, all in green 

CK Cyanogen Chloride Gray background CK Gas and one ½ inch CK Gas and 1 band ( all in green) 3 

band, all in green 

CN Chloraceto-Phenone 4 Gray background, CN Gas and one ½ inch CN Gas and 1 band (all in red) 5 

band, all in red 

CNS Tear Gas Solution Gray background, CNS Gas and one½ inch CNS Gas and 1 band (all in red) 
band, all in red 

CNB Tear Gas Solution Gray background, CNB Gas and one ½ inch CNB Gas ltnd 1 band (all in red) 
band, all in red 

Sec footnotes at end of table. 
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GROUP B, Toxic & Smokes-Chemical Agents Requiring Gas Masks-Continued 

Symbol Name 
Markings 

Present Previous 

PS Chloropicrin Gray background, PS Gas and two ½ inch PS Gas and 2 bands (all in 

inch green bands spaced ½ inch apart, all in green) 6 

green 

DM Adamsite 4 Gray background, DM Gas and one ½ inch DM Gas and 1 band (all in red) 7 

red band 

DA Diphenylchorcarsine Gray background, DA Gas and one ½ inch DA Gas and 1 band (all in red) 8 

red band 

FS Sulfur trioxide-chloro- Light green background, FS Smoke in white FS Smoke and 1 band (all in 

sulfonic acid mixture letters or FS smoke adjacent to one ½ inch yellow) 

band all in light green 

FM Titanium Light green background, FM smoke in white FM Smoke and 1 hand (all in 

tetrachloride letters or FM Smoke adjacent to one ½ inch yellow) 9 

band all in light green 

GROUP C-Spontaneously Flammable Chemical Agents 

WP White Phosphorus Light green background with the lettering WP Smoke and 1 band (all in 

for WP light red yellow) 

PWP White Phosphorus Light green background with the lettering PWP Smoke and 1 band (all in 

(plasticized) for PWP light red yellow) 

GROUP D-lncendiary and Readily Flammable Chemical Agents 

IM Incendiary oil Light red background & IM Incendiary in IM Incendiary and 1 band (all 

black or in light red letters adjacent to a ½ in purple) 

inch light red band __ ,._ 

NP Incendiary oil Light red background & NP incendiary in NP Incendiary and 1 band (all 

black or in light red letters adjacent to a ½ in purple) 

inch light red band 

PTI Incendiary Mixture Light red background & PTI Incendiary in PTI Incendiary and 1 band (all 

black or in light red letters adjacent to a ½ in purple) 

inch light red band 

TH Thermite 10 Light red background & TH Incendiary in TH Incendiary and 1 band (all 

black or in light red letters adjacent to a ½ in purple) 11 

inch light red band 

HC Hexachloroethane Light green background, HC Smoke in HC Smoke and 1 band (all in 

burning mixture white letters or in light green letters adjacent yellow) 

to a light green band 

See footnotes at end of table. 
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GROUP D--Jncendiary and Readily Flammable Chemical Agents-Continued 

Markings 
Symbol Name 

Present Prerious 

CN CN Burning Mixtures 4 Gray background with one ½ inch red band CN Gas and 1 band (all in yellow) 

CN-DM CN-DM Burning Gray background with one ½ inch red band CN-DM Gas and 1 band (all in 
Mixtures 4 red) 

Colored Burn!ng Light green background with a series of the Smoke (name of color and 1 
Mixtures letter "C" in a color approximating thaJ of band) (all in yellow) 

the smoke encircling the item 

1 Prior marking was 3 red bands. 
2 Prior marking was 2 white bands. 
3 Prior marking was CC Gas and 1 band all in green. 
4 CN and DM as listed in Group B refer to these chemicals in bulk or as chemical shell only. When mixed with solid 

propellant, they are considered in Group D. 
5 Prior marking was CN (in red) or CN and (2 red bands). 
4 Prior marking was 1 red and 1 white band. 
7 Prior marking was DM Toxic. 
8 Prior marking was 1 white band. 
9 Prior marking was 2 yellow bands. 
10 Incendiary bombs marked TH have a magnesium case and TH filling. Some bombs may contain Thermate which 

consists of Thermite, Barium -Nitrate, Sulfur and lubricating oil. 
11 Prior marking was Thermite. 

TABLE 9-2. PROTECTIVE AND FIRST-AID EQUIPMEN,T 

Chemical Group Protectii·e Equipment to be worn 5 s Protective Equipment to be 
readily available 5 

A 
Blister 
Gas 

A 
Nerve 
Gas 

B 
Toxic and 
Smoke 

1. Complete impermeable cloth
ing consisting of: 1 

a. Coveralls 
b. Hoods 
c. Gloves 
d. Boots 
e .. Protective mask 2 

1. Gas Masks 
2. Two layers of protective 
clothing· 
3. Protective gloves or mittens 
4. Protective footwear 

1. Complete impermeable cloth
ing consisting of: 3 

a. Coveralls 
b. Hoods 
c. Gloves 
d. Boots 
e. Protective mask 2 

1. Rubber Boots aprons and 1. Gas Masks 
gloves when handling liquid 2. Protective gloves or mittens 
acid-type agents. 

See footnotea at end of table. 
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First-Aid Equipment 5 

1. M5 Protective ointment kit. 
2. Clean flannel, or absorbent 
cotton cloths, each 1 square foot 
or equivalent. 
3. Gas Casualty First-Aid Kit. 

1. M5Al protection and treat
ment set.3 4 

2. Emergency G-Agent first-aid 
kit. 3 4 

1. Gas casualty first-aid kit; amyl 
nitrate ampoules; and individual 
first-aid kits. 
2. Stretchers or litters. 
3. Woolen blankets. 
4. A bottle containing a mixture 
of 4 ounces of grain alcohol 
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Chemical Croup Protective Equipment to be worn 5 Protective Equipment to be 
readily arnilable 5 
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First-Aid Equipments 

(95%) and 4 ounces of chloroform 
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 evapora
tion. 
6, A bottle of alcoholic sodium 
bicarbonate solution, made by 
dissolving 3 ½ ounces of sodium 
bicarbonate in a pint of water and 
then adding a pint of alcohol. 

---·-··---------··-------------1-------------1-------------
C 
Spontaneous 
Flammable 

lJ 
Incendiary and 
Readily 
F'1ammable 

1. Flame-proof gloves and cover
alls 
2. Chemical safety goggles. 
3. Tubs, barrels or tanks filled 
with water large enough to sub
merge the item of WP filled 
munitions should be located 
adjacent to magazines or out
door stacks when actually work
ing with such items. 

1. Gas Masks 

1. Copper sulfate pads. 
2. AS gallon pail and two sponges. 
3. 1 gallon bottle of 5% copper 
sulfate solution and gauze 
sponges. 

None 

1 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 carrying 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 op
erators and casuals. 

5 Protective and first-aid equipment and supplies should be reviewed by competent medical personnel to insure ade
quacy under the particular local situation. Where necessary, first-aid "kits" may be locally assembled 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 requiring 
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 munitions." 
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0904.4 Group D Chemical Munitions. "This 
magazine (or storage area) contains Group D 
(incendiary and readily flammable) chemical 
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 emergency 
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circumstances, disposal may be accomplished by 
methods decided upon by the Commander. 
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 contam
inated by the chemical agents and not be aware 
of it until the effects first become noticeable 
several minutes or hours after exposure. Com
plete protective clothing should be worn by per
sonnel handling the chemical agents described in 
subparagraphs 0906.1 to 0906.4. See par. 0907(4). 

0906.1 Mustard Gases (Symbol: H or 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 somewhat like horseradish 
or garlic; distilled mustard gas (HD) has the 
least odor. Both the liquid and vapor cause 
intense inflammation which may blister the skin 
or mucous membrane with which they come in 
contact. In addition, mustard gas causes redden
ing and inflammation of the eyes, burning the 
nose and throat, and inflammation of the respira
tory 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 minutes' exposure, the· odor is no longer 
. noticed. Therefore, the chemical agent detector 
kit should be used at regular intervals for detection 
of dangerous concentrations. When such a 
concentration is detected, it is essential thr.t all 
unprotected personnel leave the area at once. 
Any work done thereafter should be performed 
by men completely protected by gas masks, 
protective clothing, protective gloves or mittens, 
protective shoes or boots and heavy rubber 
aprons. Each man should carry a M5 protective 
ointment kit (tubes of protective ointment) in his 
gas mask carrier. Mustard gas is persistent and 
if decontamination is not started at once the 
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area may remain dangerous for periods varying 
from several days to 'weeks or even years. Mus
tard gas is best destroyed by using bleach· or by 
DANC solution. 

0906.2 Nitrogen Mustard Gas (Symbol: HN-1). 
There are several combinations of nitrogen mus
tard gas. In general, nitrogen mustard gas is a 
colorless to pale yellow liquid, having a faint 
odor varying from fishy to almost odorless. ~ t 
is especially damaging to the eyes and may 
injure them permanently. It produces blisters on 
the skin similar 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 
nitrogen mustard gas may be virtually odorless: 
harmful effects may be produced without warn
ing. 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 blindness. Both the vapor 
and liquid are dangerous. 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 dan
gerous concentrations. When dangerous liquid 
or vapor concentrations of HN-1 are encountered, 
gas masks and protective clothing will be worn 
by personnel. When working with nitrogen 

· 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 pre
cautions 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 slightly yellow liquid 
which may be almost odorless. The product as 
it is usually prepared for filling is a dark green 
oily liquid having a faint odor resembling 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 sneezing. The liquid on the skin 
causes pain almost immediately, and the eyes are 
especially susceptible to both vapor and liquid. 
Like mustard gas, lewisite has strong blistering 
properties and is a powerful lung irritant. Its 
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blistering action is somewhat delayed but is 
faster than that of mustard gas. The blisters 
differ in appearance from those caused by mus
tard gas because lewisite produces the develop
ment of gray areas similar to corrosive burns. 
Since lewisite is an arsenic compound, it poisons 
the blood stream after being absorbed through 
the skin. Its vapors are irritating to the respira
tory tract and eyes causing unprotected workers 
to leave areas where dangerous vapor concentra
tions exist.- Protective clothing and a gas maslt 
are necessary for protection against lewisite gas 
burns. When working near lewisite, each man 
should carry a protective ointment kit. Lewisite 
is not as persistent as nustard gas but contam
inated areas may remain dangerous for a week or 
more, depending on climatic conditions. Lewisite 
is best destroyed with bleach, DANC solution, 
or an alcoholic solution of caustic soda. Bleach 
is usually used in the field. If lewisite is destroyed 
by burning, the residue, containing arsenic, IS 

still poisonous and will be buried. Lewisite 1s 
readily hydrolyzed, but the resulting solid IS 

very toxic and must be disposed of. 

0906.4 Nerve Gases. Nerve gases GA, GB, 
GD, VX, are classified as nonpersistent agents. 
However, for storage they will be treated as 
persistent agents and will be handled accordingly. 
When pure, these agents are colorless and odorless 
in liquid or gaseous form. They are highly toxic, 
quick acting, and are readily absorbed through 
any part of the skin and eyes, or through the 
respiratory and gastrointestinal tracts. These 
agents are moderately persistent to persistent 
when dispersed as large droplets. They are non
persistent when disseminated as a cloud of very 
fine particles. Dissemination may be by bombs, 
spray tanks, projectiles, rockets, or land mines, 
to produce casualties or to deny ground through 
threat of casualties. They may be used in light 
concentrations for harassing purposes. The 
symptoms, in normal order of appearance are: 
running nose; tightness of chest; dimness of 
vision and pinpointing of the eye pupils (myosis); 
difficulty in breathing; drooling and excessive 
sweating; nausea and vomiting; cramps and in
voluntary defecation or urination; twitching, 
jerking, and staggering; headache, confusion, 
drowsiness, coma, and convulsion. These symp
toms are followed by cessation of breathing and 
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death. Symptoms appear much more slowly from 
skin dosages than from respiratory dosages. 
Very small skin dosages sometimes produce 
local sweating and tremors with little other effect. 
Cuts or breaks in the skin will increase the ab
sorption rate into the blood stream. Respiratory 
lethal dosages kill in from 1 to 10 minutes. The 
number and severity of symptoms which appear 
are dependent on the quantity and rate of entry of 
nerve gas into the body. Bleach. slurry, DS 2 
and dilute water solutions of alkalies are effective 
in decontaminating these agents. DANC solution 
is effective for VX, but DANC is not suitable for 
the G series agents. 
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0907 Storage of Group A Chemical Munitions. 
It is especially important that all other safety 
criteria and provisions of this manual, as well as 
the following, be adhered to -by all concerned 
with Group A agents. Items containing these 
agents should be stored in igloo type magazines 
and should not be stored in any magazine with 
wooden · floors. Concrete floors treated with 
sodium silicate to render them nonabsorbent 
should be used. Rubberoid or other such cover
ings should not be used as they absorb and retain 
spilled agents. The following specifics are 
applicable: 

(1) Storage structures and areas: 

1. Items assembled with explosives will 
be stored in earth covered igloos or other under
ground structures of comparable or greater 
strength. 

2. Items not assembled with explosives 
may be stored in aboveground structures or 
locations. 

3. Normally, because of the reduced quan
tities of explosive material involved, the quantity 
of munitions to be stored in a structure is limited 
only by the physical capacity of the building. 

4. The storage area should be enclosed 
with a nonclimable chain-link fence. The fence 
should be located at downwind hazard distance 
(inhabited building distance) from the storage 
site. Lighting of the area is considered desirable 
from the safety (as well as the security) view
point. 

5. The storage area should be patrolled for 
hazard detection (as well as for security). 
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6. Stored munitions will be inspected at 
least monthly to detect evidence of leaks or other 
abnormal conditions (see par. 0407). 

7. Items will be arranged in storage to 
facilitate inspection for damaged or leaking con
tainers and permit removal where necessary. 

8. Field telephones and gas alarms or other 
means of communication will be maintained, as 
necessary, to contact responsible personnel in 
case of an emergency. 

9. Detection equipment, medical supplies, 
decontamination equipment and decontamination 
solutions will be immediately available at all 
times. 

10. Change houses and showering facilities, 
either stationary or mobile, will be provided at the 
storage area. Eating, chewing, and smoking will be 
confined to designated safe areas. 

11. Wind direction indicators should be 
utilized to insure positive determination of the 
upwind direction for evacuation in the event of 
an emergency. Operations should be conducted 
in upwind areas where possible. 

12. Periodic safety training will be con
ducted. This training will include gas mask drill, 
artificial respiration, proper use of first-aid and 
protective equipment, detection methods, decon
tamination procedures and exposure symptoms. 
All personnel employed in handling, shipping, 
storage and inspection of these munitions should 
have fo.rmal training and will be familiar with all 
equipment necessary to deal with emergencies. 

13. Hunting will not be permitted in the 
area (this is an exception to par. 0205). 

(2) Explosives safety distance (quantity
distance) considerations (see chapter 5): 

1. As in all situations, the criteria requiring 
the greatest separation will govern in the storage 
of these agents. Normally, however, in assembled 
items the criteria for separating these agents from 
various exposures will be greater than safety 
distances required for the explosive material 
contained therein. 

2. Inhabited building distance for nerve 
agents will be 4488 feet. 

3. Inhabited building distance for blister 
gases will be 1050 feet. 

4. Other facilities and exposures not 
directly related to the storage of these agents 
should be excluded from the "inhabited building" 
clear zone wherever possible. 
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5. Distance between earth covered igloo 
type magazines containing loaded items assembled 
with explosive components should be 185 feet 
barricaded and 360 feet unbarricaded. No specific 
"magazine distance" is applicable to storage of 
items without explosive components in either 
igloo or aboveground facilities or locations. Good 
judgement should be exercised, however, in 
separating stored quantities to minimize decon
tamination problems in the event of a leaker and . 
to conserve operational resources. 

(3) Detection. An adequate detection and 
alarm system, based upon agents stored and the 
local situation is a necessity. Chemical agent 
detection kits, electronic detection devices and 
rabbits are used. Rabbits are usually hutched 
around the perimeter of the area and in the 
immediate vicinity of a nerve agent storage 
location or work area as backup protection. 
Rabbits are very susceptible to nerve gases and 
give early and definite warning. Symptoms 
evidenced by rabbits are constriction of the eye 
pupils, restlessness, drooping of the ears, respira
tory difficulty and collapse, in the order given. 

(4) Protection: 
1. For normal uncontaminated nerve agent 

operations such as receiving and storing, personnel 
will wear rubber aprons (surgeon type with 
sleeves), field protective masks in slung position, 
rubber gloves and butyl rubber boots. 

2. For contaminated operations or for 
actual decontamination, personnel will wear full 
protective equipment consisting of impermeable 
butyl rubber uniforms, protective hood, field 
protective mask, rubber gloves and butyl rubber 
boots. It is permissible to use impregnated cotton 
underwear and impregnated cotton coveralls as 
a substitute for the butyl rubber suit (in the fore
going list of required protective equipment) in 
situations involving only blister gases. However, 
the butyl rubber suit is preferred because it will 
give prqtection for a longer period of time than 
the impregnated cotton items. 

3. Personnel engaged in testing for nerve 
agent contamination will wear full protective 
equipment required for actual decontamination 
as set forth in 2 above. Normally, two properly 
protected qualified persons will precede the 
remainder of the work force into the area (for 
safety and prompt rescue) to determine whether 
contamination exists. Perimeter and area detec-
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tion equipment (and animals) will be checked to 
reveal evidence of contamination. One of the 
two persons should observe the other from some 
distance or from outside the door where building 
entry is made for contamination testing. When 
evidence of contamination or leaking items exists 
personnel will evacuate, secure the area, provide 
the required emergency notification to the respon
sible officer (in the order dictated by the situa
tion). Emergency reactions and response, such 
as the decontamination effort, should be well 
planned in advance and promptly executed when 
occasion demands. 

4. Required first aid and medical treat
ment will be rendered immediately to all personnel 
exposed or suspected of having been exposed to 
nerve agents. 

0907 .1 Procedures in the Event of Release of 
Chemical Agents. Agents may be released into the 
air in several ways: A minute leak or seepage of 
liquid; a gross leakage of liquid due to crushing or 
other such damage; container damage caused by 
fire; detonation of explosives. components of an 
assembled item, or functioning (accidental or 
otherwise) of a loaded item. The following general 
and specific procedures are provided in connection 

· with such releases: 

(1) Minute leaks. When nerve agents are 
stored, leaks will normally be no more than a 
minute seepage of agent. This will generally be 
revealed by a seepage of the agent around a filler 
plug or at a welded or pressed joint. The contam
ination is shown by stain marks on the item and 
may be checked by color sensitive paper, crayon, 
paint or by the chemical field detection kit. If 
field detection kits, electronic devices or rabbits 
show that agent contamination is present in the 
storage area, personnel wearing full protective 
equipment will remove the item, decontaminate 
and perform necessary repairs, if possible, or 
make arrangements for its disposal. 

(2) Gross leakers. In cases where chemical 
ammunition items have been grossly ruptured and 
the liquid escapes, there is danger of contact and 
respiratory involvements. Completely protected 
personnel will enter the area and decontaminate 
it. The items will then be moved outside the 
storage structure for further decontamination 
and ultimate disposal. 
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(3) Detonations. Aerosol and vapor will 
result when agent filled items are detonated. 
Contamination may extend downwind 1050 feet 
when blister agents are involved and as much as 
4488 feet for nerve agents. When blister agents 
are involved an area 1050 feet long and 525 feet 
wide downwind will be evacuated. When nerve 
agents are involved an area 4488 feet long and ' 
2244 feet wide downwind will be ·evacuated. 
Weather conditions will greatly affect the extent 
of contamination. The explosion site should be 
approached from the upwind side using full 
protective equipment. Decontamination methods 
must be applied to clean-up the contaminated 
area. All structures, objects, and the ground area 
immediately surrounding the explosion will be 
decontaminated. Tests must be made to insure 
that the area has been completely decontam
inated. 

(4) Fire involving agents. Where agent filled 
munitions are involved in fire and no danger of 
explosion exists, the fire may be approached from 
upwind and extinguished by persons equipped 
-with complete protective equipment. When there 
is danger of explosion proper precautions wi11 be 
taken. Refer to chapter 3 for fire fighting guid
ance and fire symbols for the various hazards and 
combinations of hazards. When the fire has been 
extinguished and the danger of explosion is over, 
decontamination procedures applicable to gross 
leakers should be applied and tests performed to 
determine decontamination effectiveness. 
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(5) Leaking blister gases. The slight "en
vironmental" odor of mustard gas or other blister 
gases in a magazine may not indicate the presence 
of actual leaking ammunition. The detector kit 
should be used to determine whether or not a 
hazard exists. Excessive concentrations of va
pors, however, do indicate leaking munitions. A 
person who is thoroughly familiar with work in 
magazines containing blood poisons and blister 
gases will be present when a magazine is opened to 
determine whether or not the magazine contains 
leaking munitions. When any doubt exists (as 
with nitrogen mustard), the chemical agent de
tector kit will be used. If a magazine is found to 
contain leaking munitions, personnel entering to 
control the situation will wear protective clothing, 
including gas mask and hood. All doors and other 
means of ventilation will be vpened and the 
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magazine aired prior to conducting a search for the 
leaking munitions. 

(6) Leaking nerve gases. See paragraphs 0907 
(3), (4)2 and (4)3 for detection and protection 
requirements. · The primary problem in connec
tion with leaking nerve gas munitions or shipping 
containers is the control of the liquid or vapors 
pending ultimate disposal: 

1. When leaking nerve gas munitions con
taining explosive components are encountered 
they should be placed in steel containers in such a 
position that leakage is confined to vapor. The 
void between the munition and the container 
should be filled with sand or some other nonre
active substance and water added to a minimum 
height of six inches above the munition. 

2. When leaking steel fabricated munitions 
without explosive components are encountered 
they should be placed in steel containers filled with 
enough 10 percent caustic or sodium carbonate 
solution to cover them with at least 10 inches of 
solution. Sand or some other inert fill should be 
added to prevent movement of the munition. 

3. Leaking munitions without explosive 
components but susceptible to corrosion when 
subjected to the treatment set forth in 2 above 
should be handled in accordance with 1 above. 

0907.2 Decontamination Material and Equip
ment: 

(1) Decontaminants: 
1. GB and H. Sodium hydroxide (also 

known as caustic soda or lye) dissolved in water. 
Decontamination rate is proportional to the con
centration of the solution. The recommended 
solution is five percent sodium hydroxide by 
weight. 

2. GB and H. .Sodium carbonate (also 
known as washing soda, soda, soda ash, sal soda 
and laundry soda) dissolved in water, five percent 
by weight for personnel or ten percent by weight 
for material. 

3. GB, VX and H. Chlorinated lime or 
STB. Mix one (1) part of chlorinated lime in 
three (3) parts of water to form slurry. 

4. VX and H. Sodium Hypochlorite (five 
percent aqueous solution). 

5. VX. DS 2 Decontamininating Solution. 
This solution is a pale amber liquid, which will 
decontaminate toxic chemical agents. It flows 
freely at moderate temperatures but thickens at 
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low temperatures. DS 2 is noncorrosive to most 
metals but will damage animal fibers (leather, 
silk and wool). DS 2 is nontoxic. It is slightly 
irritating to the skin; however, if removed by 
washing with water, it will not cause skin ir
ritation. This decontaminant is used with Decon
taminating Apparatus, Portable 1½-Quart, Mil. 
It is available in five (5) gallon drums. 

6. DANC solution is not suitable for GB 
but may be used for VX. DANC is very toxic. 

(2) Material and equipment for use with 
nerve and/or blister gases. The following will 
be located near magazines or storage points in 
such a manner as to avoid contamination: 

1. Adequate supply of decontaminants. 
2. Shovels, swabs, brooms, brushes and 

a supply of sand. 
3. Adequate supply of water. 
4. Steel tanks, preferably with handles, of 

sufficient capacity to hold readily the largest 
item in storage. The pure mustards and lewisite 
have little or no action on metals. The pure nerve 
agents are slightly corrosive to steel. However, 
the products of both formed in decontamination 
are corrosive to most metals. Ordinary steel 
tanks are suitable for infrequent use. They 
should be thoroughly washed and rinsed after 
use. 

5. Suitable decontaminating equipment 
for dispensing decontaminating solutions. The 
area or size of the operation will govern the type 
of equipment required. The following items are 
authorized for use: 

Ml unit hand operated 3 gallon appara~us. 
M2 unit hand operated I½ quart apparatus. 
M3A3 unit power driven 400 gallon apparatus 

mounted on 2½ ton truck. 
M6 unit power driven 400 gallon apparatus 

mounted on skids. 
Mll (El 7Rl) portable 1½ quart pressurized 

spray type apparatus which uses DS2 as the 
decontaminant. 

WARNING 

Sodium hydroxide causes severe burns. Avoid contact 
with skin, eyes, and clothing. Operators preparing the 
solution will wear a protective mask, rubber gloves, rubber 
boots and a rubber apron, as caustic.will cause serious skin 
burns and destroy clothing. In case of contact with skin 
wash thoroughly with water and apply vinegar. For eyes, 
flush 15 minutes with water and get immediate medical 
attention. Because of the large amount of heat generated 
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when caustic (Sodium hydroxide) is added to water, it is 
necessary for the water to be as cool as possible and for the 
caustic to be added slowly. Caustic tm.ist be added to 
the water and not the water to the caustic. Should the 
decontaminating apparatus become excessively warm 
(over 170° F.), it will be necessary to allow the solution to 
cool prior to adding the tot~l amount of caustic. Glass 
bottles other than heat resistant type, such as pyrex, 
should never be used in preparation of caustic solution. 

(3) Decontamination methods: Reference 
T.O. 00-110-1 and AFM 355-3. 

0908 Group B Chemical Agents. Chemical 
agents of this group (non-persistent war. gases 
and smokes) require gas mask protection. Gas 
masks are required for certain chemical agents 
only when encountered as smoke in the degree 
given in subparagraphs 0908.11 and 0908.12 
below. The non-persistent war gases are under 
pressure when in containers or bombs and pressure 
will increase rapidly when exposed to heat. 
Bombs have a manually operated venting device 
to relieve excessive pressure. Chemical agents 
likely to be encountered in munitions are listed 
below. 

0908.1 Phosgene (Symbol: CG): 
(1) Below 47°F, or under pressure in muni

tions, phosgene is a colorless liquid. It boils at 
47°F. and has ·an odor resembling ensilage or 
fresh-cut hay. When inhaled, it irritates the 
lungs and causes pulmonary edema. · The first 
symptoms ,noted in a strong concentration, are 
pronounced and almost uncontrollable coughing, 
together with a choking sensation, a feeling of 
tightness in the chest, occasional vomiting, head
ache, and lacrimation. The danger, however, 
lies in the fact that low concentrations that are 
not particularly irritating may, after an interval 
of several hours, produce serious symptoms and 
even death. Symptoms appearing after a time 
interval are difficulty in breathing, rapid pulse, 
weakness, coughing with watery expectoration 
and cyanosis. The chemical agent detector kit 
should be used if any doubt exists as to the 
presence .of dangerous concentrations of CG ... 

· (2) The delayed action of phosgene makes 
it imperative that masks be worn whenever the 
odor is present._ Long exposures to low concen
trations are dangerous, Further, because of the 
e~tremely rapid action of phosgene in high 
concentrations, men working with . bombs ·· or 
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qontainers filled with phosgene will keep gas masks 
available for immediate use .. 

(3) Phosgene is non-persistent. In case it is 
spilled, it quickly and completely evaporates. 
Hydrolysis (and consequent destruction of phos
gene) can be hastened by sprinkling it with water. 
Gas masks must be worn at all times while han
dling any spilled phosgene. Because of its low 
boiling point, phosgene in closed containers or 
ammunition maintains a high pressure, which 
may be 150 pounds per square inch under certain 
conditions. 

0908.2 Chloropicrin (Symbol: PS) 
(1) Chloropicrin is a colorless liquid, boiling 

at 234°F. It has a sweetish odor (like that of 
flypaper) which is readily noticed in any danger
ous concentration. Its first effect is irritation of 
eyes with lacrimation, and some irritation of the 
nose and throat. As concentrations increase, it 
causes nausea. The first effects are followed by 
pains in the chest, abdominal discomfort, and 
vomiting. Like CG, however, its principal action 
is on the lungs. Suffocation follows from. pul
monary edema. · Prolonged exposure to a very 
low concentration may cause serious symptoms to 
develop; pulmonary edema does not develop until 
several hours after exposure. 

(2) The delayed effect of chloropicrin re
quires that masks . be worn when the odor is 
present. 

(3) Spilled chloropicrin evaporates slowly. 
It can be removed only with great difficulty, 
especially from woodwork. The most effective 
treatment is scrubbing with a liberal application 
of alcoholic sodium sulfite solution. 

(4) Liquid chloropicrin has a moderate 
corrosive action on the skin or any membrane with 
which it comes in contact. If the liquid is spilled 
on the skin, the affected part should be washed 
repeatedly with soap and water and·then alcoholic 
sodium sulfite solution applied. 

0908.3 Hydrocyanic Acid (Syrnbol: AC): 
(1) Used in munitions, AC is a colorless 

liquid. It boils at 78°F. In the air above 78°F, 
it.is a colorless gas. It is quickly lethal in high 
concentrations-only a few breaths paralyzing 
the respiratory center. Very low concentrations 
are detoxified by the body, but a mask should be 
worn whenever there is reasop. to suspect the 
oresence of AC. Its odor is that of bitter almonds, 
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but since the concentration at which the odor is 
detectable varies with different persons, odor is 
not a dependable guide. The chemical agent 
detector kit should be used to determine the 
presence of AC. 

(2) Since AC acts rapidly, men working with 
munitions containing AC should always have 
masks available. Before personnel are permitted 
to enter magazines, tests will be made with the 
chemical agent detector kit to determine whetheP 
hazards exist because of leaking ammunition. 

(3) AC is non-persistent and if spilled quickly 
evaporates. Aeration is the best means of re
moving it from magazines and other closed spaces. 

0908.4 Cyanogen Chloride (Symbol: CK): 
(1) In munitions, CK is a colorless liquid, 

boiling at 55°F. In the air above 55°F, it is color
less gas. It is intensely irritating to the eyes and 
respiratory tract at low concentrations. It is 
detected by irritation to the eyes and breathing 
passages before its odor can be smelled. It is 
quickly lethal at high concentrations. Even lower 
concentrations are lethal after delayed action. 
Gas masks will be available during all operations 
with CK; masks will be worn when the presence of 
CK is suspected. 

(2) Before entering magazines containing 
CK filled munitions, tests will be made with the 
chemical agent de,tector kit to detect leaking gases. 

(3) CK is non-persistent, and since it evap
orates quickly at ordinary temperatures, it should 
be let alone when spilled. Aeration is the best 
means of removing if from magazines. The 
irritant solid remaining after evaporation is 
persistent and harrassing. It can be removed by a 
strong caustic, followed by flooding with water. 

0908.5 Diphenylcforoarsine (Symbol: DA). The 
plant product is a viscous semi-solid mass, varying 
in color from whitr. to black. It melts at 111 °F. 
Its other properties and its action are the same as 
those described in sub-paragraph 0908.7. 

0908.6 . Adamsite (Symbol: DM). DM is a 
greenish yellow to black solid, melting at 383°F. 
Smoke from the burning war gas causes irritation 
in the .:1ose and throat even if minute concentra
tion. Longer exposure causes tightness of the 
che:::t, headache, sneezing, coughing, intense 
nausea and weakness. The symptoms increase in 
i',werit.y for some time after exposure, and tempta-
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tion to remove the mask should be resisted. Irri
tation produced by this gas is so intense that an 
intolerable concentration is reached long before 
it becomes dangerous to life. The effects may last 
for several hours, but no permanent injury is 
caused. If DM is spilled, it should not be swept 
or handled in any way so as to cause dust forma
tion; DM should be wet thoroughly before it is 
swept. 

0908.7 Chloroacetophenone (Symbol: CN). CN 
is a white to gray or black solid, melting at 12&°F. 
It is a strong tear gas but does not cause per
manent damage to the eyes. It has a somewhat 
fruity odor. Usually it is put in grenades with 
smokeless powder which, when it is ignited, 
vaporizes the CN. It may also be used in liquid 
form in which CN is dissolved in suitable solvents. 
The odor of the solvents as well as that of the 
chloroacetophenone is usually discernible in 
solution. Its tear gas effects require the use of 
masks for the comfort of workers. It can be 
removed best from skin by scrubbing with soap 
and water, followed by liberal applications of 
alcoholic sodium sulfite solution, or by the use of 
the sodium sulfite solution alone. Actual contact 
with pure solid material or high concentrations of 
the material in the air produce a burning sensation 
of the skin; such contact should be avoided. 

0908.8 Chlorine (Symbol: CL). Chlorine, a 
greenish yellow gas which boils at minus 30°F, has 
a pungent biting odor. The first effect produced 
by inhalation of small portions of chlorine is an 
active irritation of the upper respiratory passages, 
causing coughing and a sensation of suff oca
tion. The odor of chlorine is very strong in any 
concentration that would cause irritation or 
symptoms of poisoning. When chlorine is present 
in amounts strong enough to cause irritation, 
masks should be worn. All personnel not 
equipped with gas masks should leave the vicinity. 
In case of leaking chlorine, dangerous quantities 
should be removed by ventilation. When sealed 
in containers, chlorine generates internal pressure, 
which may be 200 pounds per square inch under 
field conditions. 

0908.9 Tear Gas Solution (Symbol: CNS). 
This is a solution of chloroacetophenone (CN) 
in chloropicrin (PS) and chloroform, freezing at 
35°F. Its odor is somewhat like that of flypaper. 
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In strong concentrations, it causes violent eye 
irritation and may cause vomiting. An individual 
exposed to extremely high concentrations for a 
relatively shor,t time may suffer serious effects, 
such as pains in the chest, abdominal discomfort, 
vomiting and an action upon the upper air 
passages and bronchial tubes. Prolonged expo
sure, even to a very low concentration, may cause_ 
these effects. The gas mask gives complete 
protection against vapors. Liquid should be 
removed from skin by washing with soap and 
water or with alcoholic sodium sulfite solution. 

0908.10 Tear Gas Solution (Symbol: CNB). 
CNB is a solution of CN in benzene and carbon 
tetrachloride, freezing at 19°F. Its odor is like 
that of benzene. It is less severe in physiological 
action than CNS, but it causes intense irritation 
to the eyes and irritates the skin. Liquid CNB 
may injure the eyes if it splashes into them. The 
gas mask gives complete protection to the eyes 
and ·breathing passages. If the liquid is spilled 
on the skin, it should be flushed away with water 
or an alcoholic solution of sodium carbonate. If 
spilled on the floor, CNB may be neutralized 
with an alcoholic solution of sodium hydroxide, 

0908.11 Titanium Tetrachloride (Symbol: FM). 
Titanium tetrachloride is a heavy, colorless liquid 
with a pungent odor. It can be readily detected 
by the large quantity of smoke produced when it 
leaks. It is used solely to produce smoke and has 
practically no toxic effects. Large quantities of 
the smoke produce a choking sensation and cause 
difficulty in breathing, thus a gas mask is required 
for the comfort of the worker. Heavy concentra
tions in enclosed places can result in serious 
injury. The liquid can be removed from the skin 
by the application of large quantities of water. 
In extremely heavy concentrations, canisters of 
gas masks may become clogged to such an extent 
as to render breathing difficult. If this occurs, 
masks should be exchanged for others in service
able condition. Leakers should be removed from 
the \magazine and destroyed by pouring contents 
on. the ground in a suitable area. Spillage can be 
removed by washing with large quantities of 
water. 

0908.12 Sulfur Trioxide-Chlorosulfonic Acid 
Mixture (Symbol: FS). This is a heavy liquid 
which fumes strongly in air, and decomposes 
above 154°F. It has an acrid odor. It is used 
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solely as a smoke-producing agent, and there is 
no evidence that it is harmful to personnel in 
concentrations normally attained in the field. 
Inhalation of concentrated fumes causes coughing 
and strangulation, a feeling of constriction around 
the chest, burning of the nose and throat, and 
hoarseness. When the mixture comes in contact 
with moisture, it forms hydrochloric acid and 
sulfuric acid. These acids are very corrosive to 
metals and fabrics. If FS is applied directly to 
the skin, a burning sensation is felt at once and 
an acid burn follows. Any FS mixture on the skin 
or clothing should be thoroughly wiped off with 
a dry cloth and the contaminated area flushed 
with large amounts of water. FS mixture is 
nonflammable, but may cause fires if spilled on 
flammable material, particularly under damp 
conditions. Leakers should be removed from the 
magazine and contents poured on the ground in 
a suitable area. Spillage can be removed by 
washing with large quantities of water. Small 
quantities of water added to FS react_ violently. 

090_9 Storage of Group B Chemical Munitions. 
Group B chemical munitions should not be stored 
in magazines with wooden floors. Concrete 
floors should be treated with sodium silicate. 
Rubberoid or other floor covering should not be 
used. Group B munitions should be stored in 
igloo type magazines. 

0909.1 Leaking Munitions. When a magazine 
containing Group B chemical munitions is opened, 
a supervisor or other responsible person familiar 
with work in magazines containing this material 
will be present to determine whether or not 
munitions in the magazine are leaking. If 
munitions are leaking, masks will be worn and 
doors and windows will be opened. The leaking 
bomb or container will be located and disposed of. 

0909.2 M aterlals for Decontamination. There 
will be centrally located a carboy of saturated 
solution of sodium hydroxide (caustic soda) in 
alcohol. The carboy will be kept sealed to prevent 
evaporation and will be labeled as follows: · 

"Sodium hydroxide (caustic soda). This 
solution is for use in removing CNB 
from materials." 

WARNING 
Sodium hydroxide causes severe burns. A void contact 
with skin, eyes, and clothing. Operators preparing the 

9-13 



AFM 127-100 

solution will wear a protective mask, rubber gloves, rubber 
boots and a rubber apron, as caustic will cause serious skin 
burns. and destroy clothing. In case of contact with skin 
wash thoroughly with water and apply vinegar. For eyes, 
flush 15 minutes with water and get immediate medical 
attention. Because of the large amount of heat generated 
when caustic (Sodium hydroxide) is added to water, it is 
necessary for the water to be as cool as possible and for the 
caustic to be added slowly. Caustic must be added to the 
water and not the water to the caustic. Should 
the decontaminating apparatus become excessively warm 
(over 170° F.), it will be necessary to allow the solution to 
cool prior to adding the total amount of caustic. Glass 
bottles other than heat resistant type, such as pyrex, 
should never be used in preparation of caustic solution. 

0909.3 Removal of Spilled Agents: 
(1) If the number of leaking munitions is 

small, they should be disposed of as follows: 
1. Dumping in deep ocean water, if 

convenient, is the safest method. 
2. Disposal by detonation will be at

tempted only under favorable conditions of 
weather and wind. Ground on which Group B 
chemical agent has spilled normally need not be 
decontaminated; ground contaminated with 
chloropicrin, however, should be decontaminated. 
The irritant solid remaining after CK evaporates 
should be neutralized with strong caustic solution, 
followed by water. 

0909.4 Surveillance. Containers of war gases 
require periodic surveillance by means of pressure 
testing and, in some instances, sampling to 
determine development of excessive and dangerous 
internal pressure. Surveillance includes inspec
tions to detect leaks, breaks or other defects in 
containers and valves. Valves of containers filled 
with nonpersistent war gases will be opened 
slowly with the correct wrench or tool. The 
valve should first be "cracked" by opening it 
one-quarter turn and then closing immediately. 

0910 Group C Chemical Agents. At present, 
white phosphorous and plasticized white phos
phorus are the only two chemical agents in this 
group; they have somewhat similar character
istics. 

0910.1 White Phosphorus (Symbol: WP). WP 
is a yellowish, wax-like substance, melting at 
111° F. Its most characteristic property is that 
it spontaneously ignites when exposed to the air, 
burning with a yellow flame and giving off a 
large volume of white smoke. Smoke in field 
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concentrations is not toxic; fumes are toxic. 
WP is intensely poisonous when taken internally. 

0910.2 Plasticized White Phosphorus (Symbol: 
PW P) '. PWP is finely divided WP suspended in 
a gel of rubber and xylene. 

0911 Storage of Group C Chemical Munitions. 
Group C chemical munitions should be stored in 
fire resistive magazines with concrete floors. Stor
age in igloo type magazines is preferred. White 
phosphorus becomes liquid at 111° F. Below 
111 ° F., the filling is solid and will not leak, for 
this reason, it is important that the temperature be 
kept below 111° F. Where temperature is likely to 
reach 111°F., WP munitions will be stacked in such 
a manner that a subsequent drop in temperature 
will not solidify the WP in such a position as to 
affect the flight of the item. 

0911.1 Leaking Munitions. When air contacts 
WP, spontaneous ignition occurs and leaks in 
WP munitions can be detected immediately by 
white smoke arising from the leak. With leaking 
munitions of this group, the great risk is fire; 
this can be combated successfully only by prompt 
action. Personnel discovering leaking munitions 
will submerge them in a container of water. 
Rubber protective equipment will give protection 
against minor burns only; it is not effective when 
exposed to high temperatures such as burning 
phosphorus. When burning phosphorus adheres 
to gloves, the gloved hands should be submerged 
in water. 

0911.2 Removal of Spilled Agents. When 
phosphorus has leaked on the floor or other parts 
of a magazine and has been extinguished, a fire 
guard will be stationed within the building until 
the spilled phosphorus has been completely re
moved; the water used in fire fighting will evapor
ate and permit the phosphorus to reignite. 
Phosphorus may remain on the floor for some 
time before it reignites. Phosphorus which has 
extinguished itself by forming a crust can be 
reignited if the crust is broken. Small amounts 
of phosphorus can be removed best by first 
scraping off as much as possible with an imple
ment such as a putty knife and then removing 
the rest by burning with a blowtorch or similar 
appliance. This method of removing phosphorus 
will not be attempted until all loaded munitions 
m the vicinity have been removed. Af·.~r re-
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moval of spilled agents, a fire guard should be 
stationed at the magazine for at least 2 weeks. 

0912 Group D Chemical Agents. Chemical 
munitions in this group include incendiaries and 
readily flammable munitions. 

0912.1 Thermite (Symbol: TH). Thermite, a 
mixture of iron oxide and aluminum and other 
substances, is in the form of a dark granular mass. 
TH requires an igniter to start it burning; it burns 
with great'intensity at a temperature of 4,300°F., 
with the iron oxide being reduced to molten iron. 
Thermate the standard filling for incendiary 
munitions, is a mixture of thermite, barium 
nitrate, and sulphur in an oil binder. It has 
improved incendiary characteristics over thermite 
and, because of the binder, is more easily loaded 
into munitions. Incendiary bombs may consist. of 
a combustible body of magnesium metal alloy 
inside of which is an igniter composition such as 
thermate. When ignited, the body of the bomb 
burns at a temperature of about 3,700°F. Other 
types (such as IM, NP, and PTI) have steel cases 
filled with thickened fuel. These operate by 
ejecting the burning thickened fuel over a wide 
area. The mixture is very difficult to extinguish. 

0912.~ Hexachloroethane Mixture (Symbol: 
HC). HC consists largely of hexachloroethane, 
zinc oxide and aluminum and is a gray colored 
powder without characteristic odor. HC reacts 
with water which can start it burning; it burns 
rather slowly with the evolution of a dense cloud of 
smoke. HC smoke in concentrations encountered 
in the field is not harmful if breathed for short 
periods .. Heavy concentrations of HC smoke are 
likely to have a toxic effect when breathed. A gas 
mask will be worn in high concentrations and for 
long exposure to low concentrations. In order to 
remain an appreciable time in an atmosphere 
having a high concentration of HC smoke, a self
contained oxygen mask is required. 

0912.3 Burning Mixture CN-DM (Symbol: 
CN-DM). CN-DM is a mixture of chloro
acetophenone . and diphenylamine-chloroarsine 
with smokeless powder. Gas mask protection is 
required when this mixture burns. 

0912.4 Chloroacetophenone Burning Mixture 
(Symbol: CN). A mixture of CN and small grain 
solid propellant, is employed in hand and rifle 
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grenades. Gas mask protection is required when 
this.mixture burns and produces a heavy smoke 
concentration. 

0912.5 Colored Smoke Mixtures (No Symbol). 
These mixtures contain certain types of fuels and 
a dye for the color of smoke desired but do not 
contain hexachloroethane. Gas maks should be 
worn for protection against heavy concentrations 
of smoke. 

0913 Storage of Group D Chemical Munitions. 
Chemical munitions containing fillings of Group D 
may be stored in any dry fire resistive magazine. 

0913.1 Leaking Munitions. Leaking muni
tions, containing Group D chemical agents, will be 
segregated. If necessary to destroy small quan
tities of leaking munitions of this group, they 
should be burned in the same manner as intended 
for service use, in a standard burning pit. Leaking 
bombs may be fired statically in a pit located in an 
area where the fire risk is negligible. 

0913.2 Removal of Spilled Agents. If muni
tions are broken open, or leaking, the filling will 
be swept up, removed from the magazine or 
storage area, and burned. 

0914 Special Disposal Squads. A special dis
posal squad of appropriate size will be designated 
at establishments storing chemical munitions. 
The number of men composing the detail will 
depend on the size of the installation or on the 
amount of chemical munitions stored. Members 
of the disposal squad will be thorougly trained in 
the proper disposal of leaking munitions, and in 
the proper handling of chemical agents during 
emergencies. They should also be thoroughly 
trained in prop.er prote~tive techniques. 

0914.1 Disposition or Disposal. Normally, 
final disposition or disposal of all items will be in 
accordance with specific instructions covering the 
particular type of munition and agent involved, as 
contained in the applicable Technical Order or 
provided by OOAMA, 2705th Air Munitions Wing, 
Hill AFB, Utah 84401. Specific disposition or 
disposal will be requested from OOAMA for all 
Group A chemical munitions. Exception: Devia
tions from the foregoing are authorized in the 
event emergency disposal is determined necessary 
by competent authority to prevent loss of life or 
eliminate extreme hazards. 
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Chapter 10 
MANUFACTURING AND LOADING OF EXPLOSIVES 

1001 General. This chapter specifies addi
tional safety requirements for the manufacturing 
and loading of explosives and is supplementary 
to other requirements in this manual. 

1002 Buildings and Construction. The require
ments of chapters 3, 6 and 8 are applicable and 
especially important to safety in explosives manu
facturing and processing buildings. 

1003 Protective Clothing and Equipment. In
structions contained in chapter 5, AFM 32-3, are 
applicable. Safety uniforms special clothing, head 
coverings, etc., will be worn where required to 
provide adequate protection for personnel against 
the types of hazardous materials being handled. 

(1) Employees required to wear such safety 
uniforms or special clothing will leave their 
street clothes at designated locations only. 
The clothes that are worn at work should not be 
taken from the plant unless they are in a safe 
condition. Employees should be inspected before 
reporting to their work to insure that proper 
clothing and safety shoes are worn. Outer cloth
ing of wool or fabrics that resist corrosive chemi
cals will be worn by employees who handle or are 
otherwise exposed to acids. Cotton outer- and 
undergarments will be worn in any operation 
where the generation of static electricity (chapter 
6) would create a hazard. 

(2) Explosives plant clothing for men and 
women will be fastened with nonmetallic fasteners 
and be easily removable. Pockets should be of 
the lattice type. Trouser legs, slacks, and sleeves 
should be tapered and the trouser legs and slacks 
will be without cuffs, and should extend over the 
top of shoes or boots. The garment should fit 
snugly around the wrist and neck but caution will 
be exercised to avoid a fit around the waistband, 
belt, or neck sufficiently tight to cause skin irrita
tion or dermatitis. These garments, as well as 
head coverings, should be made from tightly 
woven, smooth fabric. Further, all operations 

will be carefully ~xamined to determine the need 
for flame-proofed clothing for the personnel 
exposed. Personnel exposed to possible flash 
fires and those at operations or in buildings where 
their clothing may become contaminated with 
materials that may increase the burning rate of 
their clothing' to flash fire proportions will be 
provided and will wear flameproofed uniforms. 
A distinctive means of ready identification should 
be provided for flameproofed clothing to insure 
that workers are properly clothed. Goggles and 
eye shields will not be made of nitrocellulose or 
other highly flammable materials. Goggles and 
eye shields should comply with Federal Specifica
tions and/ or ASA Standards. 

(3) Operators should wear sweatbands and 
take other precautions when necessary to avoid 
perspiration falling on material such as finely 
divided magnesium or aluminum powder which 
may be ignited by moisture. 

1003 Electrical Equipment. The type and in
stallation of electrical equipment and wiring in 
buildings will comply with the provisions of the 
National Electric Code. Electrical equipment 
should be located outside buildings. When 
necessary to install electrical motors, lighting 
fixtures, and other electrical devices inside an 
operating room or building, the equipment or 
device will be approved for the appropriate 
hazard. If multiple hazards exist, dual rated 
equipment will be installed. 

1004 Operational Shields. Operational shields 
(par. 0210.42) and associated remote controlled 
devices will be utilized where required for protec
tion of personnel, material and equipment. 
Design of such shielding and devices will be based 
upon the potential hazards involved (explosion, 
fragments, flash fire, fire, pressure rupture of 
cases, high velocity high temperature gas streams 
from thrust units, etc.): 
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(1) The requirement for providing shielding 
for various operations cannot be clearly defined 
becasue of the great variety of circumstances 
that can surround a given operation. The 
determination must be made by the responsible 
commander or plant manager upon the basis of 
!I. thorough technical analysis of the situation. 

(2) Shields normally would not be required 
in the usual type of storage, shipping, handling 
or authorized maintenance operations connected 
with standard serviceable explosives items bei~g 
provided Air Force units (unless specifically set 
forth in pertinent Technical Orders. 

(3) The primary need for operational shield
ing is normally found in certain manufacturing 
assembly, disassembly, testing, renovation or 
disposal type activities where operational hazards 
are specifically determined to be significantly 
greater because of the nature of the operation 
involved or the degree of sensitivity of the 
material being handled at that particular point 
in the procedure. 

1 

(4) Suitable operational shielding will range 
from such items as cteel plate or 12-inch rein
forced concrete walls for protection from up to 
15 pounds of high explosives to "dug-outs" or 
other secure types of personnel protection shelters 
located at intraline distance where more than 
70 pounds of high explosives are involve<l. 
Shielding must be adequate in thickness, size, 
fastening and lqcation to provide the required 
protection. In the absence of reliable data, the 
adequacy of proposed shielding will be proven 
by actual tests prior to use. Tests should employ 
25 percent greate,r quantities of explosives as a 
safety factor. Tests may only be performed by 
authorized contractors or by elements of AFSC 
or AFLC as specifically approved (or delegated) 
by the appropriate major air command. Results 
of such testing will be furnished as follows: 
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1. HQ USAF (AFIAS-G2) Norton AFB, 
California 92409. (Ten copies for distribution to 
the ASESB and the other services.) 

2. Hq AFSC, SCIZG. 4 .copies. 

3. Hq AFLC, MCIA-E. 2 copies. 

4. Hq OOAMA, OOYS. ,2 copies. 

1005 Explosives Safety Distance Requirements. 
The planning, development and/or construction 
of temporary or permanent facilities for the 
manufacturing or processing of explosives will 
conform with the latest safety requirements. 
Chapters 5 and 8 and the following paragraphs 
contain details concerning explosives safety 
distance (separation) and planning and con
struction requirements. 

1005.1 Separation of Operations and Buildings: 

(1) Explosive manufacturing and processing 
will be performed in a special area that is sepa
rated from all other areas and the boundary of 
the establishment by inhabited building distances 
(see par. 0502). 

(2) Consistent with safety and efficiency, 
individual hazardous operations will be separated 
from each other, and· from all nonhazardous 
operations, when located in the same building. 
Where operationally feasible, intraline distance 
separation should he provided between each 
hazardous operation. Maximum possible use 
should be made of such additional protection as 
appropriate in separating operations and min
imizing the results of any accident (remote 
controls, substantial dividing walls, barricades, 
operational shields, fire walls, etc., should be 
considered). In this connection requirements 
for providing remote controls and . personnel 
protection for certain specific propellant proc
essing operations are set forth in table 10-1. 
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TA,BLE 10-1. REMOTE CONTROL AND PERSONNEL PROTECTION·· 
REQUIREMENTS FOR CERTAIN PROPELLANT PROCESSING OPERATIONS 

Remote Control & Personnel Protection Requirement, For Certain Propellant 
Processing Operations-Supplements Paragraph 1006.1 (S) 

Remote• Personnel Protection For Operating 
Operation Controls Personnel (See Par. 1004) 

Blending and screening of ammonium perchlorate Advisory Advisory 
,. ,. . 

Blending, screening of perchlorates other than ammonium Mandatory Mandatory 

Grinding and mechanized drying of perchlorates Mandatory Mandatory 

Grinding, blending, screening and mechanized drying of Advisory Advisory 
ammonium nitrates 

Prbpellant mixing (other than ammonium nitrate propellant Mandatory Mandatory. To be located at intraline 
mixing) distances as a minimum 

Power driven cutting, machining, sawing, planing, drilling Mandatory Mandatory 
or other unconfined operations in which rocket motors of 
QD Class 2 are involved 

Ammonium nitrate propellant.mixing Mandatol'.y Advisory at intraline distance. Mandatory 
at less than intraline distance 

I Cutting, machining, sawing, planing, drilling or other un- Mandatory Mandatory. To be located at intraline dis-
confined operations in which rocket motors of QD Class 9 tance. Distance less than intraline may be 
are involved used if the shield is designed to withstand the 

worst possible condition expected at the 
lesser distance 

Cutting, machining, sawing, planing, drilling or other un- Advisory Advisory 
confined operations involving ammonium nitrate or small 
quantities (15 lbs or less) of other propellants 

Pressing, extruding, or other confined operations ___ - - •• ___ Mandatory Advisory at intraline distance. Mandatory 
at less than intraline distance ' .. 

Casting Propellants Advisory Advisory. To be separated by an adequate 
fire wall as a minimum 

1 Remote controls are located with the operators as shown in the column "Personnel Protection for Operating Per
sonnel." 

2 Where cast cure and fin,ishing operations are conducted in pits below grade, Class 2 distances may be used. 

(3) Separation required between building 
(sites, pads or other such locations) forming a 
single production or operating line: 

1. Between two buildings containing ex
plosives: Intraline distance based upon the 
building requiring the greater distance ( except 
as in 3 and 4 below). 

2. Between an explosives building and a 
building in which nonexplosives line operations 

are performed: Intraline distance upon the basis 
of the explosives in the explosives building. 

3. Between an explosives service magazine 
and individual operating line buildings being 
served: Intraline distance. This distance may be 
based upon the explosives in the service magazine 
(paragraphs 0210.50 and 0505) as a minimum. 

4. Between a curing facility and the in
dividual operating line buildings being served: 
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Intraline distance. This distance may be based 
upon the explosives in the curing facility as a 
minimum. 

5. Between an operating building and a 
normally uninhabited nonexplosives facility (e.g., 
paint and solvent storage) serving a single 
operating building: Not less than 100 feet. 
Intraline distance, where greater, is preferred. 

(4) A nitroglycerin processing line may be 
considered as a part of a propellant processing 
line. Also, nitrocellulose operations preceding 
the mixing with nitroglycerin may be considered 
as a part of a propellant manufacturing line. 
The nitroglycerin and the nitrocellulose lines, 
therefore, may be located at intraline distance 
from the propellant manufacturing line and 
from each other. In fut'.ll'e construction, the 
three types of lines should form a "Y." 

(5) Separations required between operating 
lines: 

1. Operating lines processing different 
classes or dissimilar types of explosives should 
be separated by inhabited building distance 
where possible. However, a minimum of intra
line distance will be provided, upon the basis of 
the explosives in the line requiring the greater 
separation. 

2. Adjacent lines processing similar ex
plosives of the same class will be separated by a 
minimum of intraline distance, upon the basis of 
the explosives in the line requiring the greater 
separation. 

(6) Explosives batch mixing operations will 
be performed in separate buildings or bays used 
exclusively for that purpose as follows: 

1. Large mixing operations will be located 
in separate buildings. 

2. Small mixers should be in separate 
buildings but may be located in buildings con
taining other operations provided the mixer is 
in a separate bay with sufficient isolation in the 
form of substantial dividing walls (or barricades) 
and operational shielding to insure that all other 
operations are adequately protected. 

(7) When the hazard classification of a new 
explosive or significantly changed formula has 
not been established or cannot be clMrly predicted 
(par. 1005.3 and T.O. llA-1-47), site and 
construction planning for new facilities ( chapter 
8) will be based upon the applicable portion of 
the following: 
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1. The most hazardous class ( chapter 5) 
that might possibly apply during the various 
(or pertinent) stages of processing. 

2. The most hazardous class that could 
result from subsequent hazard classification 
testing. 

3. Class 9-10 explosives safety distances 
will apply, of necessity, where a lesser upper 
limit (classification) of the possible range of the 
hazard cannot be clearly supported. 

1005.2 Explosives Safety Distance Class 2B, 
for Separation of Solid Propellant Manufacturing 
or Processing Operations. Class 2B is a subclass 
of Class 2 (par. 0528). Table 10-2 provides the 
explosives safety distance separation required 
for Class 2 propellants during manufacturing or 
processing operations. Separations required for 
Class 9 propellants (or propellants determined 
to be in a Class 9 condition during some specific 
processing phase) are given in par. 0535. 

1005.3 Explosives Hazard Classification for 
Solid Propellant Manufacturing and Processing. 
(See T.O. llA-1-47 for test procedures for storage 
and transportation.) Before operations begin, the 
chemical and physical properties and the explo
sives hazard classification of the materials in 
their particular condition or environment must 
be cietermined for each stage of the processing. 
Such determination is essential to insure applica
tion of proper safety principles and explosives 
safety distances. 

(I) In the absence of reliable data concerning 
the hazard for a specific operation (and pending 
establishment of uniform criteria acceptable to 
all services), pertinent portions of procedures 
given for Phase I and II testing in Section III, 
T.O. llA-1-47 will be used as guidance for 
accomplishing the required tests. Testing must 
consider all aspects of ignition, unconfined burn
ing, thermal stability and sensitivity of detona
tion under the particular condition or environment 
involved (cured, uncured, confined, unconfined, 
etc.). Materials found to produce (sustain) a 
detonation under such conditions (either directly 
or indirectly through transition from a deflagra
tion) will be considered Class 9 during the 
pertinent process stage or position. 

(2) It is possible that minimum testing may 
satisfy classification requirements for several 
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TABLE 10-2 . . EXPLOSIVES SAFEf.Y DISTANCE CLASS 2B : , · · 
, . 

,Quantity of Explosives Unbarricaded Distance in Feet 1 

Pounds Pounds Inhabited Building Public Railway or 
(over) (Not over) · Distance Highway Distance Intraline Distance 

0 50 75 75 50 
50 250 100 100 70 

250 500 105 150 100 
500 2,500 230 230 · 150 

2,500 5,000 300 300 200 
5,000 10,000 380 380 250 

10,000 15,000 430 430 290 
15,000 20,000 470 470 310 
20,000 25,000 500 500 330 
25,000 30,000 520 520 350 
30,000 35,000 540 540 370 
35,000 40,000 560 560 380 
40,000 45,000 580 580 390 
45,000 50,000 600 600 400 
50,000 55,000 650 650 430 
55,000 

,,, 
60,000 675 675 450 

60,000 65,000 700 700 465 
65,000 70,000 710 710 475 
70,000 75,000· . 725 ' > 725 485 
75,000 80,000 740 •. 740 · 495 
80,000 85,000 750 ( 750 500 
85,000 90,000 

.. 
770 770 515, 

90,000 95,000 790 790 525 
95,000 100,000 800 800 535 

100,000 125,000 850 850 565 
125,000 150,000 900 900 600 
150,000 175,000 950 950 635 
175,000 200,000 1,025 1,025 685 
200,000 225,000 1,100 1,100 735 
225,000 250,000 2 1,200 1,200 800 
250,000 --·----- (3) (3) (') 

1 Distances may be reduced by one-half when barricaded in accordance with the requirements of chapter 5. 
2 Maximum quantity permitted·in a single operating building is 250,000 pounds or the weight of a single motor or 

component, whichever is greater, without specific approval for the deviation. · 
3 Distances.will be 18 times the cube root of the weight of explosives (d=l8~w). 
'Distances will be 12 times the cube root of the weight of explosives (d = 12~w). 

process positions. For example, as pertains to 
castable solid propellants: 

1. Assume reliable data indicates propel
lant mixing operations to be Class 9: No testing 
would be necessary to adopt this (highest) 
classification. 

2. If testing reveals that the uncured 
propellant will detonate, casting and curing 
operations must be considered exposed to Class 
9 hazards. 

3. If detonation tests reveal that the cured 
propellant will detonate, casting, curing and all 

finishing and assembly operations must be con
sidered exposed to Class 9 (or 10) hazards. 

4. Class 2B would apply in 2 and 3 above 
• where no detonations ensue. 

(3) Tests may only be performed by author
ized contractors or by elements of AFSC or AFLC 
as specifically approved (or delegated) by the 
appropriate major air comamnd. Results of 
such testing will be furnished as follows: 

1. HQ USAF (AFIAS-G2), Norton AFB, 
California 92409. (Ten copies for distribution 
to the ASESB and the other services.) 
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2. HQ AFSC, SCIZG. 4 copies. 
3. HQ AFLC, MCIA-E. 2 copies. 
4. HQ OOAMA, OOYS. 2 copies. 

1006 Castable Propellants: 

1006.1 Weighing, Measuring and Handling 
Raw Materials: 

(1) Scales for weighing raw materials will be 
electrically grounded where necessary (see chap
ter G) to properly protect the operation. Such 
grounds will have an equivalent current carrying 
capacity not less than that of a number eight 
(0.128 inch) copper wire. This grounding is 
especially important where ammonium perchlo
rate and highly combustible materials are in
volved. 

(2) Every precaution will be taken to insure 
oxidizing agents and combustible material, in
cluding metallic powders are completely separated. 
At least two separate weighing or measuring 
rooms, properly equipped and identified, will be 
provided where such materials are handled. 
Vessels, sieves and other pieces of equipment 
should be marked to designate the type of ma
terial with which they are to be used. Such sepa
rate spaces and equipment will be used exclusively 
for the designated purpose, either for oxidizing 
agents or for the combustible materials and 
metallic powders. The designated utilization of 
spaces and equipment will not be changed with
out a thorough cleaning and inspection to insure 
that all traces of the previous material have been 
removed. 

1006.2 Oxidizer Processing: 
(1) General: 

1. Contamination of oxidizer agents with 
metals, or chemicals which may result in more 
sensitive compositions, will be avoided. Ex
posure time, temperature, and moisture will 
govern the location or degree of usage of metals 
and chemicals which will sensitize the oxidizer. 

2. Closed systems or facilities should be 
utilized where possible to eliminate dusting and 
contamination from outside sources. 

3. Flexible connections (socks) in pipes 
or duct systems through which oxidizer materials 
are conveyed should be fabricated of !ire-retardant 
conductive materials that are chemically com
patible with the oxidizers to which they will be 
exposed. The pipes or duct systems will be 
made electrically continuous. Flanged pipe 
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connections will be used in lieu of threaded joints 
wherever practicable. 

(2) Drying Oxidizer Agents: 
1. The safe temperature for drying each 

material will be established and will not be 
exceeded at any point in the drying apparatus 
or drying room. 

2. Thermostatic controls should be used 
to prevent the established maximum temperature 
in the drying apparatus or drying room from 
being exceeded. Temperatures should be re
corded at regular intervals; this may be ac
complished- by the installation of recording or 
visual determination thermometers which are 
read at regular intervals and a record of such 
readings made. 

3. Dust should be held to a minimum in 
drying rooms. 

(3) Screening Oxidizers: When screening is 
performed for process purposes, the screening 
equipment will be constructed to prevent the 
oxidizer material from being subjected to pinch
ing, friction, or impact as result of metal-to
metal contact. Rooms in which screening units 
are operated will be thoroughly cleaned daily, 
or more often if necessary, to eliminate hazardous 
accumulations of dt;st. 

(4) Blending Oxidizers: 
1. When gases are released during blending 

of oxidizer batches, a suitable means of relieving 
the pressure will be designed into the blender. 

2. The blender will be electrically bonded 
throughout. 

(5) Grinding Oxidizers: 
1. When impact type mills are used, 

sufficient clearance will be maintained between 
stationary and moving parts to prevent metal-to
metal contact. Clearances will be checked as 
frequently as necessary to assure a continuing 
condition of adequate clearances. Operating 
the mill in an empty condition is considered a 
method of detecting gross improper clearances 
only and should not completely replace more 
refined methods in the schedule of safety pre
ventive maintenance services (see par. 0208). 

2. Oxidizer material will be passed through 
a screen mesh with openings no greater than the 
clearance between hammer and plate. Screen 
mesh size for ammonium nitrate should be the 
minimum permitting free flow of the prills. 
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3. Only. compatible lubricants will be 
used in perchlorate grinding equipment. Organic 
solvents will not be used for cleaning such 
equipment. 

4. Cleaning cycle and cleaning methods 
for all grinding equipment will be determined 
and included in SOP's (par. 0208). 

5. Grinding operations should be provided 
with wet dust collection systems. 

1006.3 Preparation of Fuel Composition. Com
patibility of materials will be established and 
controls incorporated to preclude the mixing 
of materials at a time or in a manner that would 
result in sensitive compositions or hazardous 
conditions prior to process requirements. 

(1) Nitrators, washers, and other machines 
which are equipped with mechanical agitators 
because of the hazard of the process or the · 
possibility of decomposition of the process 
material should have at least two means of 
agitation (each operating from independent 
sources of power) to maintain the action in event 
of a failure, or provide other means of preventing 
any unfavorable exothermic reaction. 

(2) The processing of toxic and flammable 
materials and nitration involves explosion, fire, 
and toxic hazards, in addition to those incident 
to acid handling. Efficient ventilating systems 
are required (par. 0824). Nitration buildings 
will be provided with adequate exits (paragraphs 
0807 thru 0810). Safety appliances such as 
suitable neutralizing solutions, and emergency 
showers, should be provided where necessary. 
Personnel should be provided with proper acid 
resistant or protective clothing and equipment 
(par. 1003) where necessary. 

(3) The formation and accumulation of dust 
will be minimized in all preparation operations. 

1007 Mixing or Fuel Compositions and Oxi
dizers (Batch Method): 

(1) Oxidizer material should be introduced 
into the mixer in a manner that will minimize 
the formation of dust and protect against the 
uncontrolled discharge of an accumulation of 
static electricity. 

· · (2) Effective means will be provided for 
preventing extraneous material from entering 
mixers. An inspection technique will be devel
oped to prevent extraneous materials from enter
ing the mixer when (by reason of size, shape, 
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process requirements, and · the like) it is not 
possible to screen dry solids before they are 
charged into the mixer or to introduce them in a 
slurry form. Consideration should be given to 
the use of such devices as magnetic separators, 
fluoroscopes, etc. 

(3) Blades and other moving parts of new 
mixers and like replacement parts for mixers in 
service will be carefully inspected (inagnaflux,. 
X-ray, etc.) for cracks, crevices, and other im
perfections before being put into operation and 
similarly inspected thereafter. Clearances be
tween agitator blades and mixer bowls will be 
checked at sufficiently frequent intervals to assure 
a continuing condition of adequate clearances. 
A record will be maintained of such checks and 
of mixer blade adjustments and evidence of 
damage to mixer blades and bowls (see par. 0208). 

(4) In the event of an emergency, such as 
the breaking of a mixer blade during the mixing 
operation, extreme care will be used in removing 
the propellant from the mixer because metal 
fragments may be present in the mix. In such 
cases. compatible liquids should be added to form 
a slurry for easy removal· of the propellant from 
the mixer: 

(5) When consi~tent with process system 
and requirements, a noncombustible cover will be 
placed over the mixer bowl after charging opera
tions are completed to prevent the accidental 
introduction of foreign objects into the mixer. 
This cover should be lightweight metal or screen 
with mesh no greater than the minimum clear
ance of the mixer blades. The cover will be so 
secured to the mixer housing that gases or vapors 
evolved during the mixing operation will not be 
confined and that exhaust will be afforded in the 
event of fire in the mixer. Hoppers and other 
means for charging mixers will not add to the 
confinement that inherently exists in such mixers. 
A properly designed closed system is acceptable 
where necessary to prevent loss of solvents, 
generation of unsafe solvent or toxic concentra
tions or contamination of the area and ductwork. 

(6) Spilling or splashing of propellant during 
discharge of mixers will. be avoided. Special 
precautions will be used in removir,g the propel~ 
lant from the mixer (undue force could cause 
ignition). 

(7) Only nonsparking devices will be used 
to scrape down the sides and blades of mixers 
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(par. 0203.2). Positive controls will be established 
to prevent these and other devices from being 
accidentally introduced into the mixer. 

(8) The interior of the mixer should be 
inspected upon the completion of each cycle. 

(9) When ammonium nitrate propellants 
are being mixed and a raQl and hydraulically 
operated lid are being used, a vacuum-stat or 
similar device will be installed to insure rapid 
withdrawal of the ram and mixer lid. 

(10) Means will be provided for effective 
removal of hazardous concentrations of flam
mable vapors, gases, fumes, and dusts from the 
mixing room. 

1 
(11) Operators will be so positioned for dis

charge operations that direct, unblocked routes 
of rapid exit will exist for emergency use. 

(12) Electric service to propellant mixers 
should be interlocked with fire protection system 
controls (i.e., HAD's or electronic controls) to 
prevent operation of the mixer when the fire 
protection system is inoperative. (See chapter 6. 
~lixers will be electrically grounded, bonded and 
tested.) 

(13) Nuts and bolts and other hardware on 
mixers, monorail systems, or in other locations 
that could loosen and fall into a mixer will be 
effectively secured to prevent such an occurrence 
(see par. 0818). 

(14) Objects such as jewelry, pens, pencils, 
coins and rings that may accidentally be in
troduced into mixers will not be permitted in the 
operating area. 

(15) All loose tool1, and equipment will be 
accounted for prior to starting mixing operations. 
Shadow boards and other such racks or boxes for 
tools and equipment will be located in a separate 
or protected location away from the immediate 
vicinity of the mixing operation. 

1008 C~sting Propellant: 
(1) Pressurized casting vessels will be capable 

of withstanding at least twice the maximum 
allowable working pressure to which the vessel 
will be subjected. Hydrostatic tests (1½ times 
the working pressure) of such casting vessels shall 
be performed at maximum intervals af six months. 
At five-year intervals, vessels shall be hydrostati
cally tested at two times the working pressure. 
Hydrostatic tests (at two times the working 
pressure) shall be made also after any alteration, 
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report of incident of abuse, mishandling or 
dropping. A record of all tests performed will 
be maintained for each vessel. Records will be 
held in a separate location. 

(2) Casting vessel assemulies will be designed 
to avoid internal cracks, crevices, corners, and 
pockets and any internal mating configurations 
which could cause propellant in a thin film to be 
pinched or rubbed. 

(3) Lids will be secured to pressurized 
casting vessels in such a manner that they will 
withstand the rated pressures of the vessels. 
Frequent tests will be made to assure that th~ 
locking device is functioning properly. 

( 4) Line pressure for pressurizing the casting 
vessel will not exceed the working pressure of 
the vessel. Filters will be installed in gas lines to 
remove water and oil. 

(5) A blowout disk designed to blowout at 
120 percent of the vessel's maximum allowable 
working pressure will be· provided. The design 
will take into account the potential rapid rise of 
pressure within the vessel due to ignition of the 
propellant. Exception: Such pressure release 
devices are not required where they could serve 
no safety purpose, such as in processing materials 
that detonate with such rapidity that pressure 
release through a blowout device would be 
completely ineffective in minimizing the results 
of an explosion. 

(6) Means will be provided for preventing 
movement of the casting vessel when rupture of 
the blowout disk occurs. 

(7) Valves through which uncured propellant 
flows will be designed to prevent propellant from 
being compressed between two metal surf aces 
(e.g., rubber diaphragm-type valves). These 
valves will be cleaned and inspected at regular 
intervals suitable to the process and a log of these 
inspections will be maintained. Interconnecting 
piping used to convey explosive material will be 
of the flange joint connecting type (threaded 
connections are to be avoided). 

(8) When casting is performed by pump, 
rupture section will be installed both at the inlet 
and discharge sides of the pump. These rupture 
sections will be designed to relieve pressure in 
case of fire in the pump. 

(9) When mandrels are inserted mechan
ically, the equipment will be designed to prevent 
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metal-to-metal contact between the mandrel and 
the motor case below the propellant surface. 

(10) When pumps are used, adequate pro
tection will be provided for the personnel engaged 
in operations at the propellant casting station. 
If the transfer vessel and pump are at the pro
pellant casting station, casting will be performed 
remotely with personnel suitably protected from 
the exposure. 

1009 Block and Extrusions. Block presses may 
be used as required: 

(1) Press i:am flashing grooves and vacuum 
ports should be visually inspected and cleaned as 
necessary after each forming cycle. 

(2) Vacuum pumps will be used on presses 
to allow evacuation of air during the pressing 
operation where other means of air escape is 
not sufficient to minimize the possibility of de
flagration or detonation. Insufficient air escape 
from the mix before full pressure is applied to the 
press may result in mix deflagration or detonation 
under some circumstances. 

(3) Vacuum lines should be flanged con
struction to permit ready access for periodical 
inspection and cleaning. 

(4) Each press shouid be equipped with 
suitable positive safety devices (such as hardwood 
safety blocks) to prevent movement of the ram 
during loading operations .. 

(5) Final extrusion of propellant grains 
will be conducted by remote control, and per
sonnel will not be allowed in the bay during 
extrusion. 

(6) Cut-off of extruded propellant to grain 
size' should be accomplished automatically during 
the extrusion cycle. The guillotine method 
is preferable. 

(7) In the event manual cut-off becomes 
necessary, the wire loop method should be used. 
A maximum of two persons will be allowed in the 
bay during manual cut-off operations. 

1010 Grain Contouring and Finishing. Power 
driven equipment used for propellant trimming, 
facing, chamfering and other cutting operations 
will be remotely controlled. Exceptions: Opera
tions involving ammonium nitrate or small 
quantities (15 lbs or less) of other propellants are 
exempt from the mandatory provisions of this 
paragraph (table 10-1). Adequate dust collection 
systems will be provided for machine cutting 
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operations. Where handtrimming or drilling 
operations are necessary protection arrangement"' 
will follow table 10-1. 

1011 Propellant Curing: 
(1) The safe temperature for curing the 

propellant will be established a.nd dual heat con
trols will be installed to prevent that temperature 
from being exceeded. 

(2) Heating units or elements will be de
signed to eliminate any direct contact between 
the heating unit or element and the propellant. 

(3) Loaded motor cases or casting molds 
will be handled or secured so that overturning 
will be prevented. 

(4) Means of pressure relief will be provided 
on closed pressurized vessels into which motors 
are placed for curing. 

(5) Mold supports and other casting and 
curing fixtures will be designed to avoid rubbing 
or pinching of thin layers of propellant between 
metal surf aces. 

(6) Loaded or partially loaded rocket motors 
will be raised or suspended at minimum distances 
above floor level. If tests or experience indicate 
that rocket motors may ignite upon dropping, 
protective measures. will be employed to min
imize the possibility of such ignition. 

1012 Motor Finishing and Assembly: 
(1) Where undue force is required to "break

away" the mandrel, the operation will be ac
complished by remote control. 

(2) Where a possibility of ignition . and 
propulsion exists during operations on cured 
propellant contained in pressure vessels or rocket 
motor cases, anti-propulsion devices should be 
employed to the extent required to withstand 
the maximum possible thrust of the item (at that 
particular point in the manufacturing or assembly 
process). 

(3) Where the design of a motor case in
corporates internal threads, means will be 
provided to prevent contamination of threads 
with propellant. Whenever possible, the design 
of casting and curing assemblies and fixtures 
will exclude internal threads, craclcs, and crevices 
where propellant may be deposited, or dis
assembly will be conducted remotely with per
sonnel protected by adequate shielding. All 
threads will be cleaned and inspected prior to 
assembly of component parts. Assembly or 
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disassembly of threaded components should be 
accomplished remotely with personnel protected 
by adequate shields if a possibility of propellant 
contamination exists. 

1012.1 Machining of Case-Bonded Propellant: 
(1) Case-bonded propellant may be cut, 

drilled, or otherwise machined in a vertical or 
horizontal position. The most desirable position 
fro.m both the safety and operational viewpoint 
wiil be determined and incorporated in the SOP. 

(2) Design of the machining area and equip
ment will take into account the severe hazards 
of finely divided propellant, will provide adequate 
protection for personnel by remote control and 
be capable of minimizing damage in event of an 
incident. Finely divided propellant and pro
pellant dust should be removed by means of 
either the continuous wash or the vacuum collec
tion system. Where vacuum is employed, the 
wet-type, with the intake point as close as 
possible to the cutter blade is preferred. 

(3) Machining equipment will incorporate 
features to prevent contact of cutting tools or 
blades with motor cases and other metal objects, 
to eliminate the generation of excessive heat 
and to facilitate removal of dust and chips. 
Design points to be considered in attaining the 
foregoing: Characteristics of the explosive to be 
machined, configuration of the lineal and rota
tional speed, rate of feed, alignment, control 
devices, power source, safe and effective coolants, 
dust and chip removal. 

( 4) Collection systems used for removal of 
dust and chips, are described in chapter 8. 
Waste products may be removed by immersion 
in a stream of water flowing away from the 
operation and collected at a point outside 
the operating room or cubicle. If the design of 
the motor or grain or the need to reclaim the 
propellant waste preclude the use of either of these 
methods, waste products may be collected in a 
dry state at the operation. See par. 0207.1 
concerning waste disposal. The explosive weight 
of the waste collection at the operation (when 
added to that in processed and unprocessed 
motors in the operation) must be considered in 
calculating safety distances and total weight. 

(5) Drilling of rejected motors or other 
methods of reclaiming the propellant motor case 
will be performed in a separate location. Operat-
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ing personnel will be adequately protected where 
necessary by operational shields and/or distance. 

1012.2 Machining N oncase-bonded Propell,ant. 
Propellant grains that are not case-bonded should 
be machined to the extent necessary before they 
are loaded into motors. _Insofar as applicable, 
the requirements of par. 1012.1, for machining 
case-bonded propellant, will be followed when 
machining propellant grains that are not case
bonded. 

1012.3 Igniter Insertion. The following re
quirements apply where the design of a motor 
make it necessary to insert the igniter within the 
manufacturing line: 

(1) The supply of igniters at the insertion 
station will be the minimum consistent with safe 
and efficient operation (par. 0203). 

(2) If removal of the shorting clip is required 
by the process, the igniter will remain shorted 
until immediately prior to insertion. Igniter will 
remain nonshorted for only the minimum time 
required for the operation. 

(3) Process storage facilities (normally 
vented to the atmosphere) should be designed to 
provide safety from the effects of an incident 
involving all stored igniters. 

(4) Means will be provided for grounding 
personnel for controlled dissipation of static 
electric charges during igniter insertion (see par. 
0612). 

(5) Electrical continuity or other such tests 
on igniters installed in rocket motors (see par. 
0623) will be performed in a separate facility or 
otherwise safely isolated location. Operator 
shielding and remote controls will be provided as 
required to insure adequate protection where the 
material or operation is of such a nature that 
hazards would result from accidental ignition. 
Motors having propulsive characteristics will be 
adequately securing during such tests. 

1013 Reworking: 
(1) Loaded components disassembly opera

tions will be separated from other operations and 
will be adequately shielded. Common facilities 
may be used for assembly and disassembly opera
tions, provided the operations are not performed 
concurrently. 

(2) Reworking of defective loaded compo
nents will be accomplished only by properly 
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trained personnel under the direction of super
visors who are fully aware of the hazards involved 
in both assembly and disassembly operations. 
Design characteristics of the item should be 
carefully studied to determine the maximum 
amount of force permissible for safe disassembly. 
Disassembled components may be collected and 
fed back into the· normal assembly flow after 
rigid inspection provided the condition of the 
coniponents'permits normal assembly. Operators 
will be suitably protected for process disassembly 
operations involving pyrotechnic type igniters. 

1014 Double Base Solventless Propellants: 

1014.1 Preheating Units. Heating units may 
be necessary for preheating and softening powder 
to a sufficiently plastic condition to allow rela
tively safe· handling during those hazardous 
operatings requiring mechanical work such as 
rolling, pressing, milling, cutting, etc. Preheating 
units, where practicable, should be in rooms 
separate from other operations. Preheating units · 
will have sufficient venting area to allow rapid 
expansion of gases in the event of fire. Where 
the required temperature does not exceed 200°F. 
a conventional hot water boiler could be used. 
Higher temperatures will require steam or a 
high temperature boiler. Boilers should be located 
at intraline distance from operating buildings 
but in no case less than 100 feet. 

1014.2 Premix Operation: 
(1) The layout of the Premix Building, the 

location of equipment therein, and established 
operating procedures will be such that possible col
lision of nitroglycerine buggies with nitrocellulose 
buggies will be eliminated. When nitroglycerin 
buggies are left standing alone, as· on eleva
tors, the wheels will be blocked. At all times 
except when nitroglycerin is being discharged into 
the tank, the nitroglycerin buggy will be located 
outside the normal path of the operators in the 
building. 

(2) Where premix tanks are set in at floor 
level, toeboards of non-sparking material (pref
erably of metal) and an elevated handgrab rail 
will be provided to prevent operators from 
slipping into the tank. 

(3) Only one nitroglycerin buggy will be 
permitted in the premix building at one time. 
A trough of non-sparking metal or other suitable 

AFM 127-100 

means will be provided to permit even distribution 
of the nitroglycerin into the nitrocellulose slurry. 
When the nitroglycerin has been added, the 
trough and delivery end of the hose will be wiped 
with a cloth soaked with soda ash solution. The 
cloth should be kept in soda ash solution. 

(4) The discharge valve of the premix tank 
should be of the plug type preferably rubber, 
and so arranged t~at impact oil seating the plug 
is negligible, and that line contact rather than 
surface contact is employed between the plug and 
seat. 

(5) If it is necessary to pump the emulsified 
slurry, a type of pump that does not pinch or 
overheat the nitroglycerin will be used. A pump 
equal or similar to the "Moyno" pump is satis-
factory. · 

(6) A signal light should be provided for 
each premix house to indicate when the final mix 
operator is ready to receive anoth'3r change. 

(7) Slurry mixing and holding tanks will be 
of non-sparking material. Agitatiors will be 
driven by oil, hydraulic methods, air or a remotely 
driven shaft and will have sufficient clearance to 
preclude striking against bottom or sides of the 
tank. 

1014.3 Final Mix and Wringing: . 
(1) Chemical agents added in the .final mix 

tank will be weighed and prepared in a separate 
room. The chemicals will be added gently, 
preferably by means of a non-sparking chute. 
All chemical agents will be screened to remove 
any foreign material before they are added. No 
screen coarser than· 30 mesh will be used. 

(2) Wringer plows and discharge chutes 
beneath the wringers will be of nonsparking 
material. Paddles of wood or other soft non
sparking material will be used to scrape down the 
sides of the discharge chutes. · 

(3) Containers receiving material from the 
wringers will be of non-sparking material and 
should be covered during transportation of 
material to the next operation. 

( 4) If it is desired to recirculate the water 
obtained from the wringers back to the premix 
tank, a pump such as described in sub-paragraph 
1003.11(5) will be used. 

1014.4 Screening: 
(1) If nitroglycerin-nitrocellulose slurry paste 

is screened to break up lumps, the hopper and 
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screening equipment will be of non-sparking 
metal.· If lump breakers are included in the 
equipment, sufficient clearance will be maintained 
between stationary and moving parts to prevent 
contact of parts. This also applies to worm feeds 
used to push the paste through 'the screen. 

(2) Operators will be cautioned not to strike 
containers to loosen paste being emptied. Scoops 
or scraping paddles of non-sparking material will 
be used. 

1014.5 Rolling: 
(1) In future construction, each explosives 

operation in roll buildings will be separated from 
the ~ther operating and service storage bays by a 
reinforced concrete wall at least 12 inches. thick. 
Exteri~r walls and roofs of the bays will be of 
light construction to afford adequate venting 
areas in -the event of a detonation. Differential 
rolls will be fed by remote control with adequate 
shielding for the operators' protection. In existing 
construction, the interior walls of differential roll 
bays should be strengthened with a lining of ¼ 
inch thick steel plate or equivalent. The seams 
of the lining should be welded. 'rhe walls should 
be strongly anchored to resist overturning in .,_ 
the event of an explosion. Existing plants should 
also be modified to provide remote control feeding 
of differential rolls. Where operations are accom
plished by remote control, the wall provided for 
the operators' protection should be equally as 
strong as the strongest wan of the operating bay. 
Where remote control is not used, a wooden tool 
will be provided at the differential rolls to allow 
operators to smooth out paste ~venlv on the rolls 
without the danger of crushing injuries to the 
hands. 

(2) Finely divided rework propellant will 
not be rolled unless extreme co~ditions warrant 
such action. In that case rework propellant 
will contain not less than 25 percent of water by 
weight before it is placed on the rolls. Rework 
propellant will be introduced · to the rolls by 
remote control and will be preheated to a tem
perature of approximately 90° F. before rolling. 

(3) Rolls and appurtenances will be so 
designed that accumulation of paste, finely 
divided propellant, or nitroglycerin in inaccessible 
places, such as behind side guide plates, within 
roll frames, motors, etc., }"ill be minimized. 
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(4) A separate room will be provided to 
weigh into individual containers an increment 
of paste sufficient to form one sheet of propellant. 
In roll rooms, no more paste or sheet propellant 
than that required to form 2 sheets will be 
permitted. 

(5) A separation room should be provided 
for the tanks which supply hot water or steam 
to operating equipment. Temperature control 
devices will be provided at the sources of hot 
water and steam to hold rolling temperatures 
relatively constant. 

(6) Differential and even speed rolls will be 
provided with special quick acting deluge sprin
klers of approved design. Defuge heads and 
detecting devices will be mounted directly over 
and as close to the rolls as operations will permit. 
Additional deluge heads will be mounted over 
the plan, tray or· conveyer designed to receive 
the sheet cut from the rolls. Deluge heads will 
also be provided over the paths which operators 
take when leaving the roll rooms in an emergency. 

(7) Differential and even speed rolls will 
have foot pedals or other easily reached devices 
which, when tripped, will quickly stop the rolls. 
If foot pedals are used, they should be in the 
form of a bar extending the length of the rolls. 

(8) Because of the danger of spontaneous 
ignition of freshly cut propellant sheets, automatic 
conveyors should be provided beneath the differ
ential rolls to carry the sheet away from the rolls 
as soon as cut. The conveyor should be inter
locked with the knife on the rolls so that the 
conveyor cannot be started until the knife is 
engaged. The movement of the conveyor will 
incorporate an adequate cooling by forced air 
draft before the propellant sheets enter a 'wall 
box which services the next operation. When 
automatic conveyors are not provided, the 
operators will wait for a specified cooling period 
before .handling the sheet. 

(9) Cutting the sheet from the differential 
rolls will be performed by remote control from 
behind a fire retardant partition. The paste 
increments awaiting rolling should also be kept 
behind the partition and no more than two 
increments will be permitted at this location at 
any one time. Where the increments are fed to 
the rolls by remote control an increment is 
permitted_ within the roll room -while another is 
being rolled. 
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I , - -- . 
(10) A drain trough of non-sparking material 

should be provided in each room to facilitate 
cleaning and to allow drainage after the deluge 
system has been activated. If the trough runs 
through two or more rooms, baffles will be 
provided in the trough at each wall to prevent 
fragments of sheet propellant washing through 
adjacent rooms. The drain troughs will run into 
a properly designed catch box or sump equipped 
with baffles on the outside of the building. 

(11) In inspection rooms and other rooms in 
which operations are performed prior to the even 
speed rolling operation, inspection and work 
tables will be hot water jacketed so that no cold 
and hard sheets are introduced to the even 
speed rolls. 

(12) Finished sheets will not be permitted 
to accumulate in any room where operations are 
being performed. The sheets wili be placed in 
a separate room pending transfer to the next 
operation. 

(13) Care should be exercised to see that 
sheets will not be stacked on heated tables to a 
height that would prevent ventilation and allow 
ignition. A limit of three ,sheets in thickness is 
recommended if the temperature of the sheets is 
above 150° F. (66° C.). 

(14) Rolling operations may necessitate the 
presence of an operator at the rolls during opera
tions. Thorough training of roll operators is 
of extreme importance. Additional safety items 
which will be stressed to these personnel include: 

1. Rolls will be kept scrupulously clean 
and free of foreign material. 

~, , 2. Hands will be kept away from the bite 
of the rolls at all times. 

3. Sheets will never be pulled from rolls but 
will be-.allowed to fall freely to the tray after 
the-sheet is cut. 

4. Protective clothing will be worn at all 
times. 

5. Personnel will not go into differential 
roll rooms while sheet is being cut. 

6. Where cohveyors are not provided 
beneath rolls, operators will allow specified cooling 
time before picking up the sheet to transfer it 
to the next operation. · 

7 .. Newly rolled sheets will not be carried 
in the arms. A tray provided fo1: the purpose 
"'.ill be used. 
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8. Even speed roll operators will be ,care
fully instructed in the proper method· ofifolding 
sheets prior to insertion in the even speed rolls 
to prevent the formation of air pockets. 

1014.6 Forced Air Drying and Annealing: 
(1) Where the sheet is dried after preliminary 

rolling and where finished grains are heat treated 
for castellating, drilling, etc., separate buildings 
should be provided for the heating stages. The 
source of heated air will be in a seaprate room. 
Air furnished the drying rooms will not be 
recirculated. Accurate instruments indicating 
the temperatures inside the rooms should be 
provided on the outside of the drying r'oom. 

(2) Drying rooms will be free from spark 
producting metals.· Rooms lined with light sheet 
metal with welded seams should have the metal 
lining painted. Door hinges should be of wood 
construction. Wooden bar locks are recom
mended for doors leading into drying rooms. 

(3) Where there· is possibility of locking 
personnel within a drying room; an ·opening will 
be provided through the walls of the rooms at 
floor level. The openings should be closed with 
a non-sparking screen which can be easily kicked 
out or removed from the- inside of the room. 

( 4) Rooms used for paste drying will be 
designed to facilitate complete washing down:_ 
Provisions will be inade for the adequate disposal 
of contaminated wash water. 

(5) Dry paste is extremely sensitive to fric
tion and impact. Paste will be slightly moistened 
prior to removal from the drying room. Steam 
spray has been used successfully for this purpose.· 
Paste containers ,vill be stacked only one tier 
high during drying and during subsequent trans- · 
portation of the· containers. 

1014.7 Carpet Rolling and Slitting: 
(1) Separate rooms will be provided for each 

of the following: rest storage for incoming sheets; -- · 
slitting operation, carpet rolling and rest storage 
for outgoing propellant. 

(2) The slitting machine will be protected 
with an adequate number of quick action deluge 
heads and will be equipped with guards to prevent 
injury to the operator's· hands. The cutting 
machine will be provided with a quick acting 
brake preferably activated by a foot pedal extend
i11g the length of the machine. If a cutting device 
of sparking metal is used, the bed of the machine 
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will• be of non-sparking material. As an added 
precaution, the table or trough from which the 
sheets are fed into the slitting machine will be 
hot water jacketed. Slit sheets will either fall 
into a wall b~x servicing the carpet rolling room 
or will pass directly through a narrow slit in the 
wall to the next room. If the latter method is 
used, a guillotine type sliding door arrangement 
will be suspended over the wall opening to serve 
as a firebreak between the two rooms. (The 
guillotine will be interlocked with the deluge 
system in both the slitting and carpet roll roo:m,s 
so that it will be activated by a fire in either 
room.) 

(3) A tool of non-sparking material will be 
provided for clearing the slitting machine peri
odically. The tool will be of sufficient length to 
enable clearing the machine without endangering 
the hands. 

(4) Particular attention will be paid to 
ventilation for carpet roll and slitting operations. 

1014.8 Extrusion Pressing: 
(1) The hazards of this operation require it 

to be housed in a building of special construction. 
Details may be obtained from HQ OOAMA 
(OOYS), Hill AFB, Utah 84401. The layout 
and operation will be such that the operators 
are not in line with the long axis of the press 
ram. The wall toward which the die of the press 
is aimed should be of light construction and 
should face an unoccupied area or approved 
barricade. 

(2) Personnel will not be permitted in or 
along side the pressroom while the press is in 
operation. Entrance to the pressroom will be 
from the outside of building. A gate controlling 
entrance to the pressroom will be provided and a 
control mechanism on the gate will be interlocked 
with the power source moving the press ram so 
that the ram will cease traveling when the gate 
is · open. The control will also activate signal 
lights at the gate and in the press control room 
to indicate to· all personnel when the press is in 
operation. 

(3) All electric motors should be in rooms 
separated from the pressroom. 

(4) A service storage room for powder in 
carpet roll form will be provided at the , press 
house. This room should be separated from the 
pressroom by a reinforced concrete wall of at 
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least 24 inches in thickness. Both faces will be 
reinforced with rods at least ½ inch in diameter, 
spaced not more than 12 inches on centers 
horizontally and vertically. Rods on one face 
will be staggered with regard to rods on the 
opposite face, and should be approximately 2 
inches from each face. 

(5) Operators will be trained to remove 
propellant "skin" from the ramhead and the 
interior of the cylinder. Operators will also 
acertain that the vacuum outlet from the press is 
free from obstruction prior to each extrusion. 

(6) The vacuum line from the press will be 
dismantled and cleaned out at periodical intervals 
with a solution that will decompose nitroglycerin. 

1014.9 Castellating, Milling and Drilling: 
(1) Each major piece of equipment used to 

perform these operations will be in a separate 
room and will be operated by remote control 
from behind a noncombustible wall strong 
enough to protect operators from an incident 
involving all powder within the operating room. 
Doors to the operating room will be interlocked 
with the machine so that the machine cannot be 
operated as long as the door is open. Small 
vision ports cif a minimum thickness of ¼ inch 
safety glass or comparable material will be 
provided so that the operator can view the 
operation with safety. Direct line of sight is 
not permitted. 

(2) Each machine will be equipped with 
an effective exhaust system for collecting chips 
produced by cutting tools. Individual wet 
collectors should be provided for each room. 
Chips will be emptied from collectors as often 
as necessary to prevent excessive accumulations 
and at least once each operating shift. A log 
will be maintained covering all cleaning and 
maintenance operations performed on collectors. 

(3) Cutting tools will be maintained sharp 
at all times and be examined by competent 
personnel daily. Dull cutting tools will not be 
dressed by other than qualified personnel. 

1014.10 Trimming. Equipment for trimming 
the ends of grains will comply with the require
ments of subparagraph 1014.9 (3) above, and the 
trimmed cross sections will be collected in water. 

1014.11 X-Ray Inspection: 
(1) The room in w'.1ich the X-ray equipj 

ment is located will be ponstructed to assu11 
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that no harmful radiation will penetrate · the 
walls into the other rooms of the building. 

(2) X-ray equipment will be operated from 
behind a wall or within a suitable enclosure that 
will adequately protect personnel from the effects 
of radiation. No stray radiation should be detect
able by an electrnscope or a minemeter. Film 
badges or small dental X-ray plates carried by 
operators and checked at frequent intervals is 
an essential indicator for stray radiation. 

(3) Film will be developed in a room ·ade
quately protected from stray radiation. 

1014.12 Inhibiting: 
(1) Service supply of solvents for applying 

inhibitors to propellant will be kept in approved 
safety cans and only the minimum· quantity of 
solvent requhed for efficient operation will be 
permitted in operating rooms. Quantities re:. 
quired for four hours continuing ·operation is 
considered maximum. 

(2) Exhaust systems will be installed at 
inhibiting operations to keep the solvent vapor 
concentration in the rooms within safe limits. 
If exhaust systems are connected to a main duct 
servicing · several rooms, spark arrestors will be 
installed in the exhaust line from each room unless 
the concentrations of flammable vapor ·are known 
to be outside the flammable range at all times. 

1014.13 Wall Boxes. Wall boxes will be used 
liberally for transferring propellant sheets or 
grains between rooms of the same building, •. The 
wall boxes will be fire-resistant. and nonsparking 
material and will close to furnish an effective 
firebreak, but the boxes will be designed to vent 
a fire within the box. Wall boxes will not be 
vented toward normal work positions of operators. 

1014.14 Handling and Transporting: 
(I) Paste, sheet propellant carpet rolls and 

extruded grain will be covered during transit 
between operations. 

(2) Sacks or other containers for dry paste 
will be stacked only one high during transporta
tion and storage. 

(3) See chapter 7 for materials handling 
equipment operational and safety requirements. 
Compliance is considered especially important 
in connection with these explosives. · · 

(4) During cold weather, consideration 
should be given to transporting explosives in 
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hot water jacketed containers to prevent excessive 
hardening or freezing of the explosives. 

1014.15 Housekeeping. As in all explosives 
operations, good housekeeping and cleanliness 
are of prime importance to safety in solventless 
propellant manufacture. Schedules for periodic 
cleaning of buildings will be established and 
strictly observed. These schedules should include 
dismantling of equipment and cleaning with a 
solution that will decompose nitroglycerin. A 
mixture of the following solutions will satis
factorily decompose small quantities of nitro
glycerin: . 

Solution A. Sodium sulfide (pulver
ized). 

9 parts by weight and water-30 parts 
by weight. 

Solution B. Denatured ethyl alcohol. 
70 parts by weight and acetor.e-20 

parts by weight. 
Do not combine the two solutions until immedi
ately before destroying the nitroglycerin, because 
after mixing, the potency diminishes in storage. 
The use of this mixture should be limited to small 
quantities such as the oily film that adheres to 
surf aces after the nitroglycerin has bee.n removed 
with sponges or absorbed in wood pulp or saw
dust. Operators using this solution should wear 
rubber gloves. Wood pulp, sawdust and other 
material contaminated with nitroglycerin will be 
placed in a special container; used cnly for this 
purpose, and transferred to the burning ground 
at the close of each cleaning operation. 

1015 Military Pyrotechnics: 

1015.1 Weighing of Raw Materials: 
(1) Weighing of explosives or highly com

bustible materials will be performed on scales 
electrically grounded to the earth by proper 
ground cables which will have a current carrying 
capacity not less than that of a No. 8 (0.128·inch) 
copper wire. 

(2) Two separate weight or measure rooms 
will be provided, one for the oxidizing agents and 
one for the combustible material and metallic 
powders. It is important that vessels, sieves and 
other pieces of equipment which are intended 
for use with oxidizing agents only, are not used 
for combustible materials and metallic powders 
(and vice versa) because of the uncertainty that 
complete cleaning of the equipment can be accom-
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plished. This equipment should be marked to 
designate the type of material with which they 
are to be used. 

1015.2 Drying of Materials: 
(1) Heat should be applied by the indirect 

method whereby air is blown or drawn over 
radiators and circulated through the mass of 
materials to b~ dried. Air which has passed 
over the material being dried will· not be re
cirr.ulated over the heating coil. 

(2) The safe temperature for drying each 
material will be established. These temperatures 
will not be exceeded at any point in the dryer 
apparatus or drying room. 

(3) Thermostatic control will be used to 
control the maximum temperature in the drying 
apparatus or dryer room and such temperature 
will be recorded at regular intervals. This may 
be accomplished by the use of recording pyro
meters or visual determination thermometers 
which are read at regular intervals and a per
mQ.nent record of such readings made. These 
instruments should be so placed as to indicate 
the maximum temperature in the drying room or 
dryer apparatus. 

(4) Trays upon which material is spread for 
d~ying will be of a suitable material, preferably 
nonferrous metal, and will be electrically 
grounded. 

(5) Dust formation or accumulation will be 
r.eld to a minimum. 

(6) It has been shown that the oxidation 
rate of linseed oil coated magnesium powder may 
be controlled safely, thus preventing overheating, 
by the following or a similar procedure: Spreading 
the magnesium powder in properly grounded 
nonferrous metal trays to a depth of not more 
than 2 inches. The humidity for the processing of 
the coated magnesium powder will be maintained 
between 50 and 55 per cent. The room temper
ature will not exceed 85° Fahrenheit. Air 
conditioning, equipped with a reheat system, is 
necessary to assure these conditions. 

1015.3 Mixing and Blending of Components: 
(1) Blending operations should be conducted 

preferably in a building used solely for such pur
poses. Multiple blending operations in connection 
with pyrotechnic mixtures or explosives may be 
conducted in the same building provided each 
blender or mixer is located in a separate roo~ or 
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cubicle separated from each other by a "sub
stantial dividing wall." At least one wall or 
equivalent panel area in more than one wall will 
be of weak construction. These cubicles will be 
so arranged that personnel are neither required 
nor permitted to pass in front of the weak wall or 
panel area while the blender within the cubicle is 
in operation. All operating controls will be 
located outside of the cubicle proper and protected 
by a "substantial dividing wall" located at 
intraline distances from the blending cubicle. 
Driving belts inside the blending rooms will be 
permitted only when adequate provisions have 
been made for the grounding of static electricity. 

(2) When blending or mixing is done in 
bays, such bays will be of a construction suitable 
for the hazards of the material being processed. 
The walls of each bay should preferably be para
peted to at least 24 inches above roof, with the 
roof over each bay being independently supported 
and of free-lift type. 

(3) Strong oxidizing agents, such as per
oxides, chlorates, and perchlorates cannot be 
desensitized with oil or other similar fuels. When 
oxidizing agents are blended with fuels the . . ' operation will be performed in a mechanical 
hlender operated and installed in accordance 
with requirements stated in this paragraph. 

(4) Blending or mixing machines with rotat
in~ b~ades (except mixers which utilize the mulling 
p~mc1ple such as the Simpson Intensive Mixer), 
will not be utilized for mixing hazardous materials. 
The pref erred type of blender or mixing machine 
for blending and mixing of hazardous material 
may be described as a burnishing barrel (capable 
of being elevated, depressed and emptied from 
behind a barricade). ' 

(5) Blenders equipped with metal baffles will 
have the baffles securely welded in position. 

(6) Balls and similar blending aids will not 
be used in blenders or mixers equipped with baffles 
unless i,ufficient space is left between the base of 
the mixer and the baffles to permit complete 
freedom of movement for passage of the balls. 

(7) Blenders will be operated by shafting 
extending through the building wall and connected 
to a motor located outside the blending bay. 

(8) The blender will be electrically grounded 
(see chapter 6). 

(9) Blenders will be provided with a safety 
seal, or other suitable means for the purpose of 
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relieving any excessive gaseous pressures devel
oped within. 

(10) Maximum quantities of composition 
recommended per charge for safe operation of 
blenders are to be such as will expose operators to 
the minimum amount of explosives consistent 
with continuous operation. Therefore, suggest 
that quantities shown in table 10-3 be considered 
the maximum permissible for blending at any 
one time in one room (based upon quantities 
normally required for continuous safe operation). 

TABLE 10-3. SUGGESTED QUANTITIES 
PER CHARGE FOR BLENDERS. 

1. Igniter Composition for Tracer 
2. Firs~Fire Composition 
3. Tracer Composition 
4. Flare, Signal or Incendiary Composition 
5. Magnesium Powder Coating 
6. Thermate 

50 pounds 
50 pounds 
50 pounds 

100 pounds 
100 pounds 
200 pounds 

1015.4 Pressing, Loading and Pelleting: 
(1) Pressing operations will be conducted on 

approved type of presses and personnel protected 
by an effective barricade or shield. 

(2) When it is necessary to repair, adjust or 
clear a jam on a press, the explosives will be 
removed from the hopper and from the bay or 
pressroom before such repairs or adjustments are 
made. 

(3) The quantity of composition at the 
pressing locations (behind the barricade) at any 
one time will not exceed that required for the 
components undergoing the pressing operation. 
Quantity of composition in the remainder of the 
pressroom at any one time will n0t exceed that 
required to meet established production schedules. 

(4) If the composition, prior to pressing, 
is subject to ignition by static discharge, the 
benches and floors will be covered with a con
ductive nonsparking material and will be elec
trically grounded, using practices outlined in 
chapter 6. In such locations personnel will be 
equipped with conductive sole safety shoes. 

(5) Each individual press or loading machine 
_ for pressing or loading operations will be located 
in a separate building, room or cubicle, the walls 
of which are preferably parapeted above the roof, 
or otherwise suitably barricaded to protect the 
operators in such a manner as the quantity and 
type of material being used may require. Build
ing exits should be installed directly to the rear 
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of the operator's normal working position. All 
motivating equipment such as hydraulic pumps 
and motors will be exterior to the pressroom. 
At least one wall or equivalent pan~! area in more 
than one wall of the press or loading room will. 
be of weak construction. 

(6) All presses will be electrically grounded 
(chapter 6). 

1015.5 Assembly: 
(1) Matching and igniter assembly will be 

done in a separate room or building. 
(2) Individual assembly operations will be 

adequately spaced, one from the other, to avoid 
congested conditions and crowding of employees. 

(3) Benches will be placed with ends toward 
the exits to provide ready exit in case of emer
gency. 

( 4) Doors to the assembly room will comply 
with chapter 8 of this manual. 

(5) A continuous flow of completed items 
should be maintained from the assembly room to 
storage. The quantity of components in any 
assembly room will be limited to the minimum 
amount needed to maintain the production 
schedules. 

(6J Components or assembled items will not 
be allowed to accumulate in aisles or in front of 
exits. 

1015.6 Grinding: 
(1) Grinding equipment will have !J,ll metal 

parts electrically bonded and the entire group of 
equipment items should be electrically grounded 
(chapter 6). · 

(2) In operating ball mills or hammer mills 
the operator will be protected from the effects of 
a fire or explosion occurring within the mill by 
intervening dividing walls or operational shields 
of suitable design and strength. 

1015.7 Screening: 
(I) Screening operations are p~rformed for 

the purpose of removing extraneous materials 
such as steel and iron particles, wood chips, 
pieces of crockery, etc., and for tht purpose of 
obtaining uniformity as regards granulation of 
constituents. Such operations may present a 
toxic, fire or explosion hazard. 

(2) All power-driven screening equipment 
will be equipped with dust-tight enclosures for the 
purpose of reducing the escape of dust from such 
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equipment. Such enclosures should be desi1med 
to prevent sparks due to impact between two 
spark producing materials. 

(3) All screening equipment will be elec
trically grounded (chapter 6). 

(4) Mechanically operated screening equip
ment is preferred to manually operated screening 
equipment. Where screening is performed by 
hand, ventilating hoods will be provided if 
necessary. The dust concentration as expressed 
in milligrams per cubic meter of air will determine 
the necessity for such an installation. These 
hoods will be so constructed that they prevent 
the operators from breathing the dust. Gloves 
will be worn by operators engaged in hand 
screening chlorates or similar materials. 

(5) After the screening operation is com
pleted, all materials will be placed in suitable 
covered containers. 

1015.8 Painting and Marking. All spraying 
operations involving flammable liquids will be 
segregated. Such spraying operations will be 
conducted in spray booths constructed in ac
cordance with NBFU pamphlet No. 33, "Spray 
Finishing." 

1015.9 Reworking: 
(1) Defective loaded components, if required 

to be repaired and reassembled, will be processed 
in a building used only for that purpose. Such 
buildings will be separated from other buildings 
of the plant in accordance with the requirements 
of the proper quantity-distance table. 

(2) All reworking of defective loaded com
ponents will be accomplished only under the 
supervision and direction of personnel fully 
cognizant of the hazards involved in both dis
assembly and assembly operations. All personnel 
will be carefully instructed and trained in their 
duties. 

(3) Consolidated mechanical pyro-mixtures 
will not be pulverized for reblending operations. 

(4) Consolidated pyro-compositions not com
plying with specifications as to candlepower and 
burning time will not be reworked. 

1015.10 Housekeeping. Good housekeeping is 
essential at all times. Cleaning will be carried 
out as frequently as local circumstances require 
for maintaining safe conditions. General cleaning 
will not be conducted at the time operations are 
in progress. 
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1015.11 Maintenance and Repairs. Repairs 
to operating buildings, storage magazines, service 
magazines, or equipment will be made only by 
competent persons. Before any repairs are 
started, the surrounding. area will be inspected 
for pyrotechnic materials and all traces of such 
materials removed. 

1016 Chlorates: 

1016.1 General. Chlorates mixed with sulfur, 
sulfides or other readily oxidizable · material may 
result in spontaneous ignition. Sulfur presents a 
greater hazard than sulfides. The addition of 
phosphorus to a sulfur-chlorate mixture produces 
an even more dangerous composition. Shellac, 
potassium or sodium nitrate with petroleum 
derivatives, and powdered metals render chlorates 
sensitive; and mixtures of trinitrocresol or picric 
acid and chlorates should be avoided since they 
are particularly sensitive. Chlorates should never 
be mixed with ammonium salts since the am
monium chlorate which may be formed may 
explode spontaneously. Moisture to the extent 
of 0.5 per cent or more in mixtures containing 
chlorates is regarded as a contributing element of 
danger due to the possible formation of chloric 
acid. In any of the above described mixtures, the 
substitution of sodium chlorate for postassium 
chlorate increases the hazard. 

1016.2 Ammonium Chlorate. Ammonium chlo
rate decomposes spontaneously and when mixed 
with perchlorates constitutes a major hazard. 

1016~3 Barium Chlorate. Barium chlorate is 
very toxic in contact with the skin, when inhaled 
as a dust, and when ingested. It is the consensus 
that barium chlorate is more dangerous than potas
sium chlorate for storage. 

1016.4 Zinc Chlorate. Zinc Chlorate when in 
contact with certain organic materials will explode 
under the influence of slight friction, percussion 
or shock. 

1016.5 Containers. Containers for shipping 
and packing chlorates will be non-absorbent and 
noncumbustible. 

1016.6 Storage. Storage of chlorates should 
be arranged to preclude contact with other 
combustible organic or inorganic material. Broken 
or damaged containers should be removed and 
spilled material swept up promptly and destroyed. 
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1016.7 Fires · Involving Chlorates. Fires in
volving chlorates should be fought with solid 
streams of water or with water fog, depending 
upon circumstances. The use of solid streams 
enables fighting the fire from a greater distance 
but introduces the possibility of steam explosion 
against which precautions 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. 

1017 . Percblorates: 

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 
which form the principal part· of many of the 
gums such as rosin used in binding pyrotechnic 
mixtures. 

1017.2 Ammonium Perchlorate. Ammonium 
perchlorate alone is an explosive but is exploded 
,~ith difficulty. It is stable at ordinary tempera
tures but decomposes at a maintained tempera
ture of 302°F. (150°C.). It has the same degree of 
sensitivity to impact as picric acid. It becomes a 
high explosive when mixed with flammable ma-
terials 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 matet"ial 
swept up promptly and destroyed. 

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 peroxide should 
be protected from contact with water inasmuch 
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as it then becomes explosive. Hydrogen peroxide 
of approximately 30 percent strength is unstable, 
liberates oxygen and exhibits much the same 
characteristics as the solid peroxides. 

1018.2 High Strength Hyarogen Peroxide: 

( 1) High strength hydrogen peroxide (90 
percent or greater) is shipped in specially 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 de
eomposition of the hydrogen peroxide. Operators 
will be instructed to report any undue heating of 
hydrogen peroxide drums to the person in <'harge, 
and the area will be evacuated immediately. A 
water spray system for cooling 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 con
tainers should be used. 

(2) Cleanliness and good housekeeping are 
of prime importance in handling this material. 
All tanks, tubes and- fittings will be thoroughly 
clean,ed. The recommended cleaning procedure 
is: place parts in a pickling solution of 0.5 percent 
sodium hydroxide for one hour at room tempera
ture, then wash "·ith dean water, dry and plaee 
in 35 per cent 8olution of CP sulfuric aC"id for 
one hour at: room temperature. Wash, dry, and 
place in 25 to 30 pereent solution of hydrogen 
peroxide for at least 24 hours, then dra,in off the 
solution. The part is then ready for use. The 
25 to 30 percent peroxide solution is discarded. 

(3) Hydrogen peroxide when in contact with 
the skin causes a burn and discoloration. Run
ning water should be available in the storage 
area and any part of the skin that has contact with 
hydrogen peroxide 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 
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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. Stain
less steel types 304, 309, 310, 316, 321, and 347, 
are suitable for periods of two months or less. 

1018.3 Fires Involving Peroxides. Fires in
volving 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. Am
monium nitrate, however, is normally shipped 
in special waterproofed bags or metal containers. 
Barium nitrate is sometimes stored in iron 
drums. Regardless of the type of container it 
should be moistureproof and nitrates should be 
stored in a dry place since they cake in the 
presence of moisture. 

1019.2 Ammonium Nitrate: 
(1) Ammonium nitrate in confinement some

times detonates with the violence of a high 
explosive but a relatively heavy initiator is 
ordinarily required. Under the effect of heating 
alone, ammonium nitrate will decompose. Con
tamination with chlorides, sulfur, nitro-bodies, 
charcoal, metallic nitrates, metal powders, petro
leum derivatives and oxidizable carbonaceous 
materials sensitizes ammonium nitrate, accelerates 
its decomposition, 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 combustible 
material, as for example wood or paper containers, 
may produce a mixture of gases which under 
proper conditions of pressure may detonate with 
sufficient force to initiate the detonation of 
ammonium nitrate. Fires involving ammonium 
nitrate will be vented to the greatest practicable 
extent because air acts as a diluent for the haz-
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ardous gases, minimizing the probability of 
explosion. 

(2) In high pan (evaporating) operations, 
deluge systems will be provided over the pans for 
use in case of fire. Temperatures used to heat the 
liquor will not exceed 317° F. (saturated steam at 
100 psi). High pan oper~tions will be located at 
Class 9 distances from adjacent structures other 
than the graining building. The graining build.
ing, however will be 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 con
tained 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; therefore, the hose streams 
should be directed 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 nitrnte 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 regulations 
governing the storage of Class 2 solid propellants. 
(See Chapter 5). 

1. Buildings, other than earth-covered 
magazines, used for the storage of ammonium 
nitrate should be of a type easily vented in the 
event of fire in order that the gases produced 
during combustion, and considered 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 than earth-covered magazines should an
ticipate stacks not larger than 12 by 12 feet plan 
dimension and not higher than 7 feet. Aisles not 
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less than 3 feet wide should be maintained around 
each stack and between the sides of the buildings. 
The use of wood dunnage should be held to a 
minimum. 

3. Broken packages or containers will be 
removed from the building and the spilled material 
swept up promptly and destroyed. 

1020 Powdered Metals: Aluminum, Magne
sium, and Aluminum-Magnesium Alloys: 

1020.1 General. When compounded with 
oxidizing agents, powdered metals present a 
danger0us fire and explosion hazard. 

1020.2 Ventilation. Since a rise in the tem
perature of metal pnwders can result from contact 
with water and ignition may ensure, all practicable 
precautions should be taken to prevent water 
from contacting the material. All buildings where 
powdered metals are stored or processed will 
be adequately vented at the highest point of the 
room or building to prevent the accumulation 
of evolved hydrogen gas which results from the 
reaction between powdered metals and moisture, 
except when stored in water-tight containers. 

1020.3 Temperature and Humidity Control. 
Exposed material which may be at a low tempera
ture should be brought to or near the room tem
perature under conditions of low relative humidity 
bdore being placed in the operating room. Ap
proved heating facilities should be installed in 
service magazines, where required to bring the 
closed containers and contents to a temperature 
approximately that of operating buildings. 
Efforts will be made to maintain relative humidity 
between 50 and 55 percent in locations where 
metal powders are exposed, so as to avoid the. 
hazard of static electricity and, yet, at the same 
time, to prevent condensation. Humidity can 
best be assured through use of air conditioning 
equipped with a reheat system. 

1020.4 Storage. Powdered metals in metal 
containers with tight covers may be stored in 
general warehouses provided that they are remote 
from oxidizing agents. The storage place should 
he dry. Care should be exercised regarding the 
location of pipes to prevent droplets of water from 
f Jrming by condensation upon cold pipes and 
f .tiling upon hazardous material. The possibility 
of leaking water pipes C"ausing ignition should not 
be overlooked. 
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1020.5 Handling. Operators should wear 
sweat bands on their foreheads and take other 
precautions to avoid perspiration falling upon 
powdered met!l,ls. 

1020.6 Static Electricity. Very fine suspended 
dust from powdered metals is an explosive hazard 
comparable to that of explosive gases and may 
be easily initiated by static electricity. 

1020.7 Fires Involving Powdered Metals. Pow
dered metals exposed to air are dangerous fire 
hazards and burn with intense heat. When in 
drums, in all probability the fire will confine itself 
to the place of origin if not disturbed, since it 
will be effectively blanketed by the metallic 
oxide formed by the burning. Fires will not be 
fought with streams of water because of the 
danger of liberating large quantities of hydrogen 
gas which may be a severe explosive hazard. 
Fires involving small quantities of powdered 
metals may be successfully combatted with a fog 
nozzle or specially designed commercial extin
guishing powders applied gently so as not to 
spread the fire. If large quantities of powdered 
metals become involved in a fire and excape from 
their storage containers, firefighting efforts should 
be primarily directed to preventing the fire 
spreading to other facilities. In locations where 
friction sensitivity is not of concern, smothering 
fires with sand may be effective. 

1020.8 Personal Protective Equipment. Proper 
personal protective equipment will be provided 
for personnel handling powdered metals.· 

1020.9 Repairs to Buildings and Equipment. 
Competent personnel only should be permitted 
to, repair or maintain buildings or equipment 
where metallic powders are involved, and then 
only with the following precautions: powder or 
dust should be removed, nonsparking tools should 
be used, hammer impacts that may cause sparks 
should be avoided, flashlights should be of an 
approved type, equipment should be grounded, 
undue friction should be prevented, and open 
flames should not be utilized. See NFPA National 
Fire Codes, Volume II and MBFU Pamphlet 
No. 63. 

1021 Charcoal. Charcoal is subject to spon
taneous ignition in the presence of moisture 
although pit charcoal is less likely to react than 
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the chemical by-product charcoal, and soft wood 
charcoal is less so than hardwood charcoal. The 
following conditions promote the spontaneous 
ignition of charcoal: forced cooling after burning; 
drying after absorbing moisture; contact with 
~lcohols and oils, and particularly charcoal in 
which a fire has been extinguished. Pulverized 
charcoal is a fire hazard. The gases from buring 
charcoal contain carbon monoxide and are toxic. 
Permanent or reserve storage of large quantities 
of charcoal is not recommended. Bulk storage 
of charcoal is prohibited. It should be stored in 
air-tight containers or in bags piled in tiers with 
skeleton or gridwork floors between tiers to 
provide ventilation. It should be isloated and 
remote from oxidizing agents. 

1022 Sulfur. Sulfur compounded with chlo
ratesand several other oxidizing agents form highly 
sensitive explosive mixtures. Sulfur presents a 
spontaneous ignition hazard when mixed with 
carbori, lamp black, fats and oils. Burning sulfur 
produces toxic vapors. Sulfur may be stored in 
wooden boxes, kegs, or barrels. Large quantities 
may be stored in bulk. It should be isolated and 
remote from oxidizing agents with which it forms 
highly sensitive explosive mixtures. 

1023 Volatile Flammable Liquids. Common 
examples of volatile flammable liquids are ether, 
acetone, gasoline, ethyl alcohol, methyl alcohol 
(wood alcohol), benzene, toluene, xylene and aml 
acetate. These liquid's are quite volatile and at 
room temperafore, if unconfined, may evolve 
vapor in concentrati~ns in air within the explo
sive range for the vapor concerned. Volatile 
flammable liquids will not be used to wash or clean 
equipment or parts of buildings except where 
specifically authorized as process requirements. 
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Some flammable liquids such as linseed oil, paints, 
varnishes and enamels may, under certain condi
tions, be subject to spontaneous ignition and 
must be kept where any heat produced will 
readily dissipate. They will also be kept away 
from any outside source of heat. Only non
combustible sweeping compounds should be used 
for cleaning up materials of this type. 

1024 Calcium Carbide. · Small ;quant1ties of 
calcium carbide may be stored in general ware
houses in airtight tin cans or iron drums. A 
separate building of noncombustible construction, 
or detached weatherproof· shed should be used 
solely for the purpose of storing large quantities 
of this material. The storage place should be 
dry and well ventilated and special precautions 
should be taken against moisture. Calcium 
carbide in itself is a slight fire hazard, but reacts 
violently with water to liberate large quantities 
of acetylene gas which forms explosive mixtures 
with air. 

1025 Nitrocellulose and Derivatives. Nitro
cellulose includes various types of nitrated cotton 
or wood pulp depending on the nitrogen content. 
Nitrocellulose when dry is extremely Eensitive 
to shock and friction and readily accumulates 
static charges. It is highly flammable and explo
sive, burning rapidly producing very little smoke 
and leaving no residue. Impure, it is subject to 
spontaneous ignition. Storage of dry nitrocel
lulose is not permitted as it possesses all the 
hazards of a· sensitive and easily ignited high 
explosive. Nitrocellulose containing 25 to 30 
percent moisture is stored in zinc lined boxes or 
metal drums and is substantially nonexplosive 
when stored in an area where ammunition or 
explosives cannot be projected into it. 
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