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posal emergency procedures, etc. Each SOP 
will include detailed procedures exactly pre
scribing all safety requirements, individual 
tasks, personnel involved in each task, per
sonnel and e~plosives limits for each opera
tion, equipment to be used, sequence of opera
tions, and how, when and where each task 
will be performed. 

(3) The two management tools repre
sented by SOPs and standardized Air Force 
"checklists" complement and do not duplicate 
each other. Where an over-all operation is to 
be covered by a single SOP encompassing 
several detailed series of steps set forth in 
standard Air Force publications, such TOs, 
approved checklists, etc., would normally 
be referenced rather than duplicated. How
ever, where considered vital to safety under 
prevailing conditions, pertinent excerpts or 
copies of such publications may be attached. 
Further, in this connection adequate control 
can also be said to exist when an over-all 
operation involving explosives is governed 
throughout all phases by several independent 
SOPs and standardized TO procedures 
(checklists) being conducted in logical se
quence. 

0208.1 Dissemination. All personnel in 
an operation involving explosives will be 
thoroughly indoctrinated regarding their 
duties. Supervisors are responsible for this 
indoctrination. 

0208.2 Posting. Wherever display is f ea
sible (in buildings, work bays, etc.,) applica
ble portions of the approved SOP should be 
conspicuously posted at all stations involved 
in the operation for the guidance of all per
sonn~l. In any event, supervisory personnel 
will maintain copies of the complete SOP and 
insure strict enforcement. 

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

*0209 Waivers: 

( 1) If, after a complete :analysis of 
mission and explosives requirements and 
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available facilities, it is found impossible to 
comply with mandatory explosives safety dis
tance (quantity-distance) criteria a waiver 
request will be submitted. AF Form 943, 
"Explosives Waiver" figure 2-1, will nor
mally be used for such requests. See para
graph 0105 concerning proposed deviations 
from other criteria. The waiver request will 
be signed by· the responsible commander 
(para 0105) (plant manager of contractor's 
facilties where appropriate) and forwarded 
through channels to the major command ex
ercising jurisdiction over the installation (or 
industrial contract) where tenancy is not 
involved. 
EXCEPTION: The following is authorized only 
when the procedure has been adopted by the major 
command in appropriate implementing instructions: . 
The responsible commander (para 0105) need not 
forward his approved (signed) waiver request when 
conditions are acceptable and the specifically re
corded corrective actions will eliminate all deficien
cies within 60 days (or less) from the date the 
criteria ~~s first violated. The expiration date of 
this period will be recorded. The waiver request 

. will be immediately forwarded if it is determined 
later that criteria violations cannot be corrected 
within the established 60-day period. The-intent of 
this provision is to provide a "one-time'' exemption 
period of 60 days, Therefore, this period will not 
be extended, repeated, or re-established in any form 
(that circumvents the basic intent). The major com
mand may require such abbreviated notification or 

· information concerning waiver requests being held 
, under this exception as considered necessary. 
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EXCEPTION: The following applies where tenants 
or ANG units are involved: 

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

2. Waiver requests from ANG units located on 
ANG bases or on (or directly adjacent to) non-Air 
Force bases will flow as follows: From the ANG 
unit to the State Adjutant General; National Guard 
Bureau, and the "gaining major command" (AFR 
45-6), in turn, for approval. Paragraph 0209.2 ap
plies to the gaining major command in this instance. 
Paragraph 0209.3 will be followed if an agreement 
cannot be reached between the National Guard 
Bureau and the gaining command. 

3. ANG units located on (or directly adjacent 
to) Air Force bases will collaborate with tl).e Air 
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Force base in preparing waivers, made necessary by 
their operations, as required to insure proper con
sideration of all aspects of the problem and possible 
effects upon the Air Force base. The completed 
waiver request will flow from the ANG unit to the 
State Adjutant General; National Guard Bureau, 
and the parent major command of the Air Force 
base ("host") concerned, in turn. The ANG unit 
will provide an information copy of the waiver re
quest to the Air Force base ("host") commander 
concerned. The major command of the Air Force 
("host") base concerned will coordinate with the 
"gaining major command" (AFR 45-6) before 
granting approval. Paragraphs 0209.2 and 0209.3 
are applicable in this connection. 

(2) Every effort will be made by all 
concerned in every echelon to insure that 
proposed waivers are absolutely necessary 
and are based upon operational requirements 
(convenience of operation must not be the 
basic reason for requesting a waiver) . 

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

1. Each explosives "source" (stack, 
magazine, location, explosives loaded air
craft, etc.) being used as the basis for calcu
lating explosives safety distance require
ments must meet such requirements or be 
waived pending corrective action. Each such 
"source" failing to meet criteria will be con
sidered as "one waiver" (regardless of the 
number of explosives safety distance viola
tions caused by that source) and will be iden
tified on the AF Form 943 ( or other corres
pondence) and on all associated drawings or 
maps by an assigned base "waiver" number. 
See subpara 3 below. 

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

3. Explanation of the identification 
numbering required by subparas 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 
magazine and that this magazine is found to 
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violate explosives safety distances to an in
habited building and to a runway. Subnum
bers 1 and 2, respectively, would be assigned 
to these violations. The waiver request and 
attached drawings or maps would then show 
(identify) these specific positions as Wl for 
the magazine, Wl-1 for the inhabited build
ing and Wl-2 for the runway point in viola
tion. The next waiver (source) in that year 
would become W2, etc. The cancellation of 
previously identified waivers (sources) and/ 
or violations will have no affect upon other 
assigned identification numbers where such 
waivers or violations continue to exist. (If 
waiver W2 had 4 violations numbered 1 
through 4 and violations 1 through 3 were 
cancelled, waiver W2 would then have only 
one violation identified by its original num
ber 4.) 

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

1. The approving major command des
ignation, followed by the tenant major com
mand designation where necessary to indi
cate the waiver cause is a tenant source 
(host-tenant, such as: SAC-ADC). 

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

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

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

0209.1 Prep,aration of Waivers. AF Form 
943, "Explosives Waiver" (figure 2-1); will. 
normally be used to transmit each waiver 
request. Local reproduction of the form is 
authorized. When several waiver requests 
are ready for forwarding at the same time, 
they may be submitted by the base in one 
correspondence package and may be plotted 
on a single drawing, as considered necessary 
or desirable. Requests for waivers will be 
forwarded in six copies. Each copy will in
clude drawings (lay-out maps or site plans) 
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in 1-inch-equals-400 ft scale ( or equal), ade
quately portraying the waiver "source" and 
all violations and other facilities and opera
tions to be considered. The request will in
clude, 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) Detailed information required to 
complete the waiver form follows. Plain 
sheets may be attached as necessary to con
tinue entries required under any item or 
column heading: 
Item 1, Waiver Number. Enj;er the waiver 
number. See paragraphs 0209 (3) 1 and 
0209(4). 
Item 2, Submission Date. Enter date sub
mitted by the originating ·base. 

Item 3, Expiration Date. Enter date waiver 
will expire. 
Item 4, Waiver. Check appropriate box. See 
paragraph 0209.4. 
Item 5, Source. Fully identify and describe 
the explosives source (building number, de
finitive drawing number, type of construc
tion, etc.) and explain the explosives func
tion being performed or planned. In case of 
aircraft (paragraph 0519.1), specify the 
type (F-4D, F105D, etc.). Cargo aircraft 
transporting explosives need not be identified 
by type. However, cargo aircraft explosives 
loading/unloading/holding sites should be 
identified as such. 
Explosives Weight. Enter the net explosives 
weight ( or, where applicable, the authorized 
high explosives equivalency) for the quantity 
of explosives involved (paragraphs 0422, 
. 0510 and 0511). 

Item 7, Explosives Class and Type. Enter 
the class and primary type of explosives in
volved. Example: Class 7-Bombs. If more 
than one class is involved, include all classes 
of explosives contained at the source (see 
paragraphs 0422, 0512 and 0526). 

Item 8, Monetary Cost to Correct. Enter total 
cost to eliminate the waiver. Where costs 
are not known, figures by competent esti
mators will be used. 

AFM 127-l00F 

Column A, Waiver SU:bnumber. Enter each 
waiver subnumber in consecutive order, 
Wl-1, Wl-2, etc. See paragraphs 0209 (2) 
and (3). 
Column B, Target. Enter a description of 
each facility or other "target' location vio
lated by the explosives source and explain 
the activity conducted at the target. Where 
applicable, provide the building number, type 
of structure. and its function. For example: 
R-10, explosives storage revetment; Bldg-
7 43, aircraft maintenance hanger; joint mil
itary-civilian runway; base boundary; limits 
of restrictive easement or agreement; USAF 
hospital; off-base high school, etc. If the tar
get contains explosives, include the proper 
net explosives weight calculation, type and 
class of the explosives involved. 
Column C, Distance Required. Enter the ex
plosives safety distance (quantity-distance) 
required by appropriate criteria. 
Column D, Actual Distance. Enter the exact 
distance between the explosives source and 
the target. 
Column E, Personnel Exposed. Enter the 
number of personnel normally exposed at the 
target. If the target is a place of periodic as
sembly enter the number normally assem
bled. More than one entry in this column may 
be necessary since personnel will be identified 
with a prefix as follows: "M" for military 
and civil service/supporting contractor tech
nical representatives functioning for the mil
itary. "DIC" for dependents and all civilians 
not identified as "M." 

Column F, Target Dollar Value. Enter the 
dollar value of the target (facility, aircraft, 
etc.) identified in column B. 

Column G, Safety Distance Violation. Enter 
the code for the specific explosives safety dis
tance (quantity-distance) violation (see the 
legend at the bottom of the front page of the 
form). For example: UB-IB for unbarri
caded inhabited building distance and B-IL 
for barricaded intraline distance. 

Item 9, Specific Actions Taken by Com
mander. Describe the additional or unusual 
precautions and controls that will be insti
tuted to achieve maximum possible safety in 

2-6.1 
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operations during the period of the waiver. 
See paragraph 0208. 
Item 10, Impact On Mission If Mishap Oc
curs. Indicate the effect an explosion or fire 
at the source would have upon the organiza
tional or base capability to accomplish the 
assigned mission. (Fragment and blast dam
age radii must be carefully considered.) 
Statements such as the following, pertaining 
to expected loss, would be pertinent: air
craft; 10 percent of aircraft maintenance 
facilities; 100 percent of POL facilities, etc., 
coupled with the total estimated mission im
pact for stated time periods associated with 
recovery, i.e., 100 percent loss 2 days, 10 
percent loss 5 additional days. 
Item 11, Programmed Construction/Immed
iate Actions Taken to Correct Violations or 
Recommended Action for Higher H eadquar
ters. State whether corrective action can or 
cannot be accomplished locally with available 
funds or other resources. Indicate planned 
and/or programmed (funded and unfunded) 
actions to eliminate the waiver, including 
recommended actions to be taken by higher 
headquarters in approving projects, assign
ing priorities, funding, revisions to standard 
facilities, etc. Be specific. Give date actions 
were initiated and completion expected. Show 
the project number or other applicable identi
fication. Where higher headquarters action 
has been recommended, appropriate echelons 
will comment concerning action taken or con
templated, showing . projected completion 
dates, implementing projects assigned, etc. 
These comments will appear in the "re
marks" portion of the form. 

Item 12, Justification. Give the reason for 
the waiver request, including the circum
stances causing the violation. See paragraphs 
0209(1) and (2). 

Item 13, Wing/Base Commander Approval. 
Signature block will be signed by the ap
propriate Wing/Base Commander. See para
graph 0105. 

Items 14 through 17, Signature Blocks. 
Headings are self explanatory. Signature 
blocks will be signed by persons specifically 
designated by the command concerned or its 
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higher headquarters. See paragraphs 0209.2 
thru 0209.5. Disapproved waivers will be re
turned to the originating base, unless host/ 
tenant disagreem'ents are involved (para 
0209.3). Approved waivers flow to the ap
propriate major command for final approval 
and return, through channels, to the base. 

Remarks, Information Concerning Reason 
for Waiver Disapproval or Special Condi
tions of Approval. Comments should be 
identified by appropriate command designa
tion. Reasons for disapproval or special con
ditions of approval should be entered in this 
block, including such additional precautions, 
controls, or actions to be taken by the inter- · 
mediate command or base to enhance safety 
during the period of the waiver. 

(2) Drawings attached to waivers (per 
paragraph 0209.1): will clearly portray the 
waiver source ( or each source in case or mul
tiple waivers), all resulting violations (tar
gets) and all other "exposures" (facilities/ 
operations existing or being conducted) 
within unbarricaded inhabited building dis
tance from the source, even though barri
cades are provided. Net explosives weights 
and classes will be indicated where applic
able. Information and facilities to be shown 
on drawings include the following: 

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

aircraft) of all aircraft. 
3. Distance between launch pads or 

missiles in launch configuration. 
4. Distance between parked explo

sives-loaded aircraft or parking sites for 
such aircraft, within each explosives parking 
area. 

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

6. Other explosives locations. 
r.· On and off-base "inhabited build

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

8. Reservation boundary line or re
strictive easement line (see paragraph 
0502). 

2-6.2 
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' 
EXPLOSIVES WAIVER 

THRU: TO: FROM: 

~ 

I. GENERAL 
I. WAIVER NO. z. SUBMISSION DATE 3. EXPIRATION 0°ATE 4. WAIVER 0 6 MONTHS 0 I YEAR 

(Cmd-Base-Yr-Source) • OTHER 

• RENEWAL • EXEMPTION 

II. SOURCE/TARGET INFORMATION 
5. SOURCE (Brief description and function) 

-

' 
6, EXPLOSIVES WEIGHT 7, EXPLOSIVES CLASS AND TYPE 8, MONETARY COST TO CORRECT 

DISTANCE 

WAIVER TARGET SAFETY 

SUB TARGET UOUIRED ACTUAL 
PERSONNEL DOLLAR DISTANCE 

NO. (Ft.) (Ft.) EXPOSED VALUE VIOLATIONJ 

A 8 C D E F G 

-

9. SPECIFIC ACTIONS TAKEN BY COMMANDER (Unusual cont ro{s ,,•.pr-ecaut ions, or actiona_) . 

-
I LBil!IW: -rlI ~ Tiinaoited Building; IL . J;ntraline; IM - /ntramagazine; Pf/. - Public Rail•ayi Pfl -·Public Highway; 
• POL - Petro, Oil, Lube; T - Taxiway; B - Runway; BB• Baae Boundary; a.ti' - qperational A/C Park; U - Utilities; 

.,B - Barricaded· 118. Unbartlcaded; IG - Intra-Group. 

Figure 2-1.' Explosives Waiver. 
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10. IMPACT ON MISSION IF MISHAP OCCURS 

II. PROGRAMMED CONSTRUCT I ON/ IMMEDIATE ACTIONS TAKEN TO CORRECT VIOLATIONS OR RECOMMENDED ACT I ON FOR HIGHER HEADQUARTERS 

12. JUSTIFICATION 

111. COMMANDER APPROVAL 
13. WING/BASE 

DATE PRINTED OR TYPED NAME SIGNATURE 

14. INTERMEDIATE COMMAND 
DATE PRINTED OR TYPED NAME SIGNATURE 

0 APPROVED • DI $APPROVED 

15. TENANT UN IT/ ANG (Where appl_icable) 
DATE PRINTED Or; TYPED NAME SIGNATURE 

• APPROVED • DI SAPP ROVED 

16. STATE ADJUTANT GENERAL ( ANG only) 
DATE PRINTED 'OR TYPED NAME SIGNATURE 

• APPROVED 

n DI SAPP ROVED 

17. MAJOR Al R COMMAND 
DATE PRINTED OR TYPED NAME SIGNATURE 

• APPROVED 

n DI SAPP ROVED 

DATE PRINTED OR TYPED NAME SIGNATURE 

• APPROVED 

0 DISAPPROVED 

REMARKS (Information concerninf reason for waiver disapproval or special condit iona of approvi,J) 

, 

Figure 2-1. Explosives Waiver (Continued). 
2-6.4 
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9. Public railways. 
10. Public highways. 
11. Runways. 
.1.2. Taxiways. 
1-3. Above-ground and under-ground 

fuel :storage areas. (Indicate maximum quan
ti:cy and types of fuel that may be stored 
withm this area.) 

14. ·G:a:s, electric and water utilities 
{main souree of supply). 

1-5. Overhead -communications and 
electric ,ipow,er b-.an:smission lines. 

1t6. Other on-base and off-base facility 
(not shown above) presenting an unfavor
able -exposure. 

0289.;2 Awrov<JJl Autlw.rity. This para
gr,aph is not applicable to criteria contained 
in :Sections 2 and 3 of 'TO llN-20-12 nor is 
auth:0:rity granted herein ,extended to permit 
approval of explosives safety distance waiv
ers that would result in violation of afore
mentioned TO llN-20-12 criteria. 

(1) Each major command will exer
cise approval authority for requests to waive 
explosives safety distance (quantity-dis
tance) requirements received from installa
tions and bases of their command (0209.4). 
The .major command receiving a request for 
waiver involving a tenant unit, prior to ap
prcoval, will coordinate the request with the 
maj:or command of the tenant organization. 

(2) Major commands deploying units 
fo 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 deployment base, coordinated planning 
is required (''host-tenant" procedures will 
be followed when such relationships have 
been established). Conditions waived or pro
posed to be waived should be discussed with 
commanders of ANG, managers of FAA, 
and civilian airfields or airports. Adequate 
precautions should be taken to ·assure classi
fied information is not revealed in these dis
cussions. Managers and commanders should 
be aware of the inherent hazards involved in 
the event of an accidental explosion or inad-
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vertent launch of a rocket or missile. Devia
tions from explosives safety distance criteria 
should be fully explained to assist these of
ficials in taking such remedial actions as con
sidered appropriate and feasible. 

(3) A register of all approved waivers, 
(limited and permanent) showing the com
plete waiver number, and as applicable, ex
piration date, synopsis of the violations and 
programmed corrective action, will be main
tained by the major command. Two copies of 
all approved waivers, together with maps (or 
plans) will be forwarded by the approving 

. major command to HQ USAF, DirE_!ctor of 
Aerospace Safety (AFIAS-G) Norton AFB 
CA 92409. 
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0209.3 Dismpproval. Every effort will be 
made by the major commands concerned to 
resolve or reach agreement concerning waiv
ers involving tenant units. However, in the 
event the major command of the tenant unit 
recommends approval and the major com
mand of the host base recommends disap
proval, after full consideration as mentioned 
above, the major command of the host base 
will refer the matter to HQ USAF (AFIAS
G), Norton AFB CA 92409, for resolution. 
Such correspondence will be in triplicate, 
complete with maps (or plans), and will in
clude copies of all letters exchanged between 
major commands in the effort to reach agree-
ment. , · 

0209.4 Time Limit. Waivers, when 
granted, will be for the minimum time nec
essary to correct explosives safety-distance 
violations or for a maximum period of 1 year, 
unless action is taken under the following 
exception. Renewals, when found to be neces
sary, will also be issued only for the min
imum period necessary to accomplish correc
tive action, but in no case approved for more 
than 1 year by the major command. Waivers 
and renewals will automatically expire on the 
date stated in the approval document. 

EXCEPTION. Under conditions stated in 
para 0209.5 (2), the provisions of that para
graph may be 'followed for original waiver 
requests, permitting them to be initially ap-



AFM 127-lOOF 

proved as "permanent" waivers. Such waiv
ers will remain in effect as long as described 
conditions do not change. Paragraphs 0209.5 
(2) 1 thru 5 apply. 

0209.S Renewal: 

(1) Renewal requests must be for
warded at least 45 days prior to the auto
matic expiration date. Resubmission of the 
entire details of the waiver is not necessary 
in connection with renewals submitted suffi
ciently in advance of the expiration datt. 
However, data must 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 correcting the violation within the prev
iously granted period of time have been ex
hausted. Each renewal request will contain 
complete justification, including an explana-
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tion of all action taken and contemplated to 
correct violations. Major commands will, if 
renewal is considered at all, investigate all 
possible means of reaching an alternate solu
tion ( especially where off base safety dis
tances 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 sub
sequently establish a "permanent" waiver 
where the hazards involved in the explosives 
safety distance violations are relatively 
minor. Where no feasible alternatives exist 
with respect to corrective action, substan
tiated requests for such extensions or "per
manent" status may be approved by major 
commands. Two copies of such approvals will 
be forwarded to HQ USAF (AFIASG), Nor
ton AFB CA 92409. The following will ap
ply: 

1. Requests for waiver extensions or 
"permanent" status submitted to major com
mands will be properly identified as required 
by paras 0209 (3) and (4). 

2-8 
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*0541 Explosives Safety Distance (Quantity• 
Distance) Storage Criteria for Liquid Pro
pellants: 

0541.1 General: 
( 1) The term "liquid propellants" as 

applied herein includes liquid and gaseous 
substances· listed in paragraph 0541.4 (3) 
used for propulsion of missiles, rockets and 
other related devices. The explosives safety 
provisions set forth herein for liquid propel
lants apply to all Air Force installations 
where such propellants are present, and 
cover all types of liquid propellant storage 
areas; including missiles, rockets, and multi
compartment tanks in which both liquid 
fuels and liquid oxidizers are stored. Criteria 
set forth herein are minimum requirements 
and do not· restrict or preclude the use · of 
greater distances or precautions. For addi
tional safety information and data concern
ing the characteristics of the propellants 
listed herein, see AFMs 127-201 and 160....,39 
and T. 0. llC-1-6. EXCEPTION: These 
provisions do not apply to liquid propellant 
manufacturing facilities nor to prepackaged 
liquid propellant units (such as AGM-12) 
which are components of weapons systems 
having. assigned storage compatibility and 
explosives classifications under paragraphs 
0422, 0425, and 0510. 

(2) Explosives safety criteria estab
lished herein will be applied according to the 
following concept: 

1. To all construction where detailed 
planning and siting started after 30 June 
1964. See paragraphs 0801 and 0802. 

2. To all facilities existing or under 
construction prior to 1 July 1964. Where 
such existing situations do not meet the 
minimum requirements of the criteria con
tained herein, reasonable efforts will be made 
to comply (by limiting quantities of propel
lants to the minimum consistent with opera
tional requirements, etc.) . The provisions of . 
paragraphs 0105 and 0209 are applicable. 

3. To all facilities where detailed sit
ing and construction plans were underway 
prior to 1 July 1964. Where such facilities do 
not meet minimum criteria, reasonable ef-
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forts will be made to comply by appropriate 
replanning and resiting. The provisions of 
paragraphs 0105, 0209, 0801, and 0802 are 
applicable. 

(3) When additional hazards associ
ated with other explosives (solid) or explo
sives items are involved, the appropriate 
safety criteria for such hazards will be uti
lized and applied in conjunction with criteria 
appearing herein'for liquid propellants. 

( 4) Toxic hazards were not considered 
in the development of these criteria. In some 
cases the toxic hazard may be the controlling 
factor in the siting and storage of liquid 
propellants. Pertinent directives concerning 
toxic hazards will be applied in conjunction 
with -explosives criteria. See AFM 160-39 
and T.O. llC-1-6. Applicable explosives and 
toxic hazard considerations will be shown on 
site plans submitted according to paragraph 
0802. 

( 5) Explosives safety distance ( quan
tity-distance) criteria for liquid propellants 
are based upon the premise· that such pro
pellants will be properly and safely handled 
in appropriately designed and constructed 
facilities. Further, tables set forth in the 
following paragraphs are not designed to 
apply to propellants contaminated to a de
gree that would increase the hazards in
volved. Requests for establishment of explo
sives safety distance criteria for conditions 
other than those contemplated herein and for 
high explosives equivalent for propellants or 
combinations other than those contained in 
table 5-16 will be forwarded through chan
nels to HQ USAF, Director of Aerospace 
Safety ( AFIAS-G) , Norton AFB, California 
92409. 

(6) The Military Department sponsor
ing the development of a liquid propellant, 
or first adopting for use any liquid propel
lant not listed herein is responsible for as-, 
signing the proper hazard classification and 
compatibility group designation and for co
ordinating such assignments with the other 
military departments. Therefore, the respon
sible major command will forward substan
tiated proposals for such assignments (as 
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soon as systems application planning permits 
or warrants) to HQ USAF, Director of 
Aerospace Safety ( AFIAS-G), Norton AFB, 
California 92409. 

0541.2 Determination of Propellant 
Quantity to be Considered in Calculating 
Required Separation: 

( 1) The total quantity of propellant in 
a tank, drum, cylinder, or other container 
shall be the net weight of the propellant 
contained therein. Where storage containers 
are not separated one from the other by ap
propriate distances the quantity of propel
lant will be calculated upon the basis of the 
total contents of all such storage containers. 
Quantity of propellant in associated piping 
must be included to the point(s) were posi
tive means for interrupting the flow in the 
event of a mishap has been provided. 

(2.) Where incompatible propellants 
are not separated by the appropriate dis
tances or provisions are not available to pre
vent their mixing, the combined quantity of 
the two will be used. See paragraph 0541.4 
(3) and 0541.5 (6). Consult table 5-16 to 
determine if high explosives equivalents ap
ply. 

(3) When quantities of propellants are 
given in gallons table 5-18 may be used to 
determine the quantity in pounds. 

0541.3 Measurement of Separation Dis
tances: 

( 1) Separation distances shall be 
measured from the closest point of all hazard 
sources ( containers, buildings, or positive 
cut-off points in piping) and. the source re
quiring the greater separation will become 
the controlling factor. See paragraph 0541.4 
(2) 8 for pipelines. 

(2) Where buildings contain small 
amounts of propellant in cylinders or drums 
or where quantities of propellants are eff ec
tively subdivided, distances may be meas
ured from the nearest container or the sepa
rate subdivision of containers requiring the 
greater separation. 
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0541.4 Hazard and Compatability Stor
age Groupings: 

( 1) Liquid propellants constitute vari
ous types and degrees of hazards. The fol
lowing propellant groupings are established 
upon the basis of these hazards: 

1. Group I. Relatively low fire haz
ard. Comprises those assigned materials 
which are considered to be the least hazard
ous. They have, or may develop, a fire hazard 
potential requiring some separation. 

2. Group II. Fire hazard. Comprises 
those assigned materials which are strong 
oxidizers. They exhibit properties such as 
vigorous oxidation, or rapid combustion, 
when contacting certain materials such as 
organic matter. Since it is difficult to entirely 
exclude matter of this nature, these propel
lants are subject to serious fires. These haz
ards necessitate use of the prescribed min
imum spacing of storage facilities, upon the 
basis of quantities involved, in order to 
minimize property loss. 

3. Group III. Fragment and defi,agra
tion hazard. The hazards from these assigned 
materials are primarily from the pressure 
rupture of the storage container, (resulting 
from fire or deflagration) and vapor phase 
explosions. Either pressure rupture of the 
container or vapor phase explosion can cause 
a fragment hazard f :rom the container and its 
protective structure, or from other adjacent 
material. 

4. Group IV. Detonation hazard. The 
hazards from these assigned materials are 
the same as those of mass-detonating explo
sives, creating both air blast overpressures 
as well as severe fragment hazards from the 
containers and surrounding equipment and 
material. 

. (2) Location factor. Aside from the 
fact that the propellants differ from each 
other, as explained in sub-paragraph (1) 
above, the predominant hazard of a propel
lant can vary with the storage location and 
the operation (s) involved. Conditions to be 
considered in determining applicable safety 
criteria and separation distances are as fol
lows: 
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1. Range launch pads. Range launch 
pads involve research, development, testing 
and space exploration launchings. The prox
imity of fuel and oxidizers to each other, the 
frequency of launchings, and the possibility 
of fallback with resultant dynamic mixing 
on impact, make operations at these facilities 
potentially very hazardous. Launch vehicle 
tankage is also involved. High explosives 
equivalents must be used. 

2. Operational launch pads. Activity 
at an operational launch pad is similar to 
that at a range launch pad except the fre
quency is ordinarily much less. Defense or 
combat type operations can well be one-time 
events. Launch vehicle tankage is involved 
at this location. High explosives equivalents 
must be used for all quantities of incompat
ible propellants that could possibly become 
mixed in the event of an accident. See para
graph 0541.5 (6). When an operational 
launc;_h pad is used for training launches, it 
will be considered as a range launch pad. 

3. Static Test Stands. Although these 
facilities can involve experimental opera
tions, the units remain static and are subject 
to better control than obtainable in 1 and 2 
above. Except where run tankage for fuel 
and oxidizer are mounted one above the 
other, it is possible to separate the tankage 
to reduce the hazard associated with rockets 
or missiles on launch pads. High explosives 
equivalents must be used for all quantities of 
incompatible propellants that could possibly 
become mixed in the event of an accident. 
See paragraph 0541.5 (6). The contents of 
properly separated "run tanks" (operating 
tankage) and piping are normally considered 
on the basis of the pertinent hazards for the 
materials involved, except for quantities of 
incompatible materials that are (or can be) 
in a position to become mixed. See paragraph 
0541.2 (1). High explosives equivalents will 
be used for quantities of such materials sub
ject to mixing. 

4. Ready Storage. This storage is 
relatively close to launch and , static test 
stand, but it is not normally directly invoived 
in feeding the engine as is the case with run 
tankage in subparagraph 3 above. Group I 
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through III hazards, as appropriate, will 
govern where facility design will prevent the 
mixing of fuels and oxidizers and the initia
tion of a detonation (whether caused by pro
pagation of a deflagration or detonation) in 
adjacent facilities in the event of a mishap 
in or on any facility (ready storage area, 
test stand area or launch pad ground area). 
Otherwise the high explosives equivalents 
will be used. 

5. Cold-Flow Test Operations. Fire 
and fragment hazards will govern where the 
design is such that: The system is closed 
(except for approved venting) and com
pletely airtight; fuels and oxidizers are 
never employed concurrently; each com
modity has a completely separate isolated 
system and fittings to positively prevent 
intermixing, and the propellants are of re
quired purity. Otherwise, high explosives 
equivalents must · be used. 

6. Bulk Storage. This is the most re
mote storage with respect to launch and test 
operations, never being directly connected to 
any of them. It consists of the area, tanks 
and other containers therein (used to hold 
popellant for supplying ready storage and, 
indirectly, run tankage where no ready 
storage is available). Fire and fragment 
hazards normally govern. However, high 
explosives equivalents must be used where 
positive measures are not taken to prevent 
mixing o{ fuel and oxidizer or to prevent the 
propagation of a detonation. 

7. Rest Storage. This is a temporary 
type storage, closely resembling bulk storage. 
"Rest Storage" is a temporary parking loca
tion for barges, trailers, tank cars and port
able hold-tanks used for topping operations 
(when not actually engaged in topping opera
tions) and for such vehicles when they are 
unable to empty their cargo promptly into 
proper storage containers. Fire and £rai
ment hazards govern. A transporting vehicle 
becomes a part of the storage container to 
w.hich it is attached during propellant trans
fer. 

8. Trans/ er Pipelines. Such pipelines, 
used to transfer propellants between unload
ing points and storage areas or between 
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habited buildings of any type. Normal 
fire protection consideration should be 
given to each particular pipeline site. 

storage areas and points of use, present min
imum hazards when containing Groups I 
through III material. Group IV material is 
generally too hazardous to be moved any sig
nificant distance through such lines (short 
fill, drain or feeder lines specifically designed 
to function as a part of a specific system are 
not considered "transfer pipelines" within 
the meaning of this para). The following ap
plies to transfer pipelines: 

Group IV. Generally considered too hazardous to 
transport by pipeline. However, where 
use of specifically designed lines are 
essential, Table 5-17 will apply to all 
portions of the line not otherwise cov
ered by the safety radius formed by 
application of the principles in para
graph 0541.3. 

Group I. No mm1mum explosives safety dis-
tances (Q-D) have been established. 

· Normal fire protection consideration 
should be given to each particular pipe
line site. 

Groups II A minimum distance of 25 feet will be 
and III. maintained between the pipeline and in- . 

(3) Assigned hazard groups and 
compatibility storage groups. Following 
groupings are applicable to liquid propellants 
used for propulsion or operation of missiles, 
rockets and other related devices: 

Propellant 

The Alcohols CHaOH, C2H.OH, (CHa)2CHOH ____________ _ 
Anhydrous Ammonia NHa ------------------------------
Aniline CaH,NH2 --------------------------------------
Hydrocarbon Fuels JP-4, JP-5, RP-1 __________________ _ 
Nitrogen Tetroxide N2O, --------------------------------
Otto Fuel II ------------------------------ ____________ _ 
Red Fuming Nitric Acid HNOa _________________________ _ 

Bromine Pentafl.uoride BRF, ___________________________ _ 
Chlorine Trifluoride CLFa -------------------------------
Hydrogen Peroxide Greater Than 52% H2O2 _____________ _ 
Liquid Fluorine LF2 ------------------------------------ . 
Liquid Oxygen LO2 ------------------------------------
Perchloryl Fluoride CLOaF -----------------------------
Oxygen Difl.uoride OF2 ----------------------------------
Ozone Difluoride OaF2 -------·---------------------- ____ _ 

Ethylene Oxide C2H,O ----------------------------------
Hydrazine N2H, ---------------------------------------
Hydrazine-UDMH Mixtures ----------------------------
Liquid Hydrogen LH2 ----------------------------------
Mixed Amine Fuels -------------------------------------
Monomethylhydrazine CHaNHNH2 ______________________ _ 
Pentaborane B,H. -------------------------------------
UDMH (CHa)2NNH2 -----------------------------------

Nitromethane CH,NO2 ---------------------------------
Tetranitromethane C (NO2), -----------------------------

Liquid Propellant 
Hazard Group 1 

I 
I 
I 
I 
I 
I 
I 

II 
II 
113 
IJ 
II 
II 
II 
II 

III 
III 
III 
III 
III 
III 
III 
III 

IV 
IV 

Liquid Propellant 
Compatibility 

Storage Group• 

Liq-C 
Liq-C 
Liq-C 
Liq-C 
Liq-A 
Liq-G 
Liq-A 

Liq-A 
Liq-A 
Liq-A 
Liq-A 
Liq-A 
Liq-A 
Liq-A 
Liq-A 

Liq-D 
Liq-C 
Liq-C 
Liq-C 
Liq-C 

. Liq-C 
Liq-D 
Liq-C 

Liq-F • 
Liq-F 

1 For some of the materials listed, the toxic hazard may be an overriding consideration. Consult AFM 
160-39 and T.O. llC-1-6 for a determination of toxicity and associated siting criteria. 

2 Propellants which may be stored together without increasing the hazards are assigned the same com
patibility group letter. Propellants with unlike letters are considered incompatible for storage. The prefix 

-

-

"Liq" appears for the purpose of insuring that liquid propellant groups can be distinguished from those listed -
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in paragraph 0425. Liquid compatibility storage groups will not be mingled with storage groups pertaining to 
other explosives. Group E commodities listed in AFM 160-39 have been omitted from this listing since they 
do not require explosive safety considerations. Groups F and G have been added. 

3 Under certain conditions concentrated hydrogen peroxide can detonate. 
• Nitromethane is chemically compatible with_ Compatibility Storage Group Liq-C propellants; however, 

explosives hazard differences dictate assignment to a separate group. Group F has been added to provide the 
required degree of safety under the circumstances. · 

0541.5 Tables of Distance: 

(1) Group I. Relatively low fire haz
ard. Table 5-13 applies. When Group I 
materials are stored with more hazardous 
materials, under conditions described in 
paragraph 0541.4(2), tables 5-16 and 5-17 
apply, as appropriate. 

(2) Group II. Fire hazard. Table 5-14 
applies. When Group II materials are stored 
with more hazardous materials, under condi
tions described in paragraph 0541.4 (2), 
tables 5-16 and 5-17 apply, as appropriate. 

(3) Group Ill. Fragment and defiag
ratiori hazard. Table 5-15 applies. When 
Group III materials are stored with more 
hazardous materials, under conditions de
scribed in paragraph 0541.4 (2), tables 5-16 
and 5-17 apply, as appropriate. 

(4) Group IV. Detonation hazard 
(100% high explosives equivalent). Table 
5-17 applies. Find the proper weight line in 
column 1 for the total quantity of the propel
lant and determine the_ separation distance 
required, under the particular condition in
volved, from columns 2 through 7. 

( 5) Compatible Storage. Separation 
distance between stored quantities of differ
ent propellants of the same compatibility 
storage group will be determined as follows: 

1. For propellants of the same haz
ard group: Use the distance given in the 
intra-group/intraline column of the applic
able table (5-13, 5-14, 5-15 or 5-17) for the 
larger of the separate quantities of propel
lants involved (see paragraph 0541.2). 

2. For propellants of different haz
ard groups: Upon the basis of the separate 
quantity of each propellant involved, deter-

mine the distance given in the intra-group/ 
intraline column of the applicable table for 
each hazard class. Use the greater distance 
(see paragraph 0541.2). 

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

pellants of different compatibility groups 
will be the inhabited building distance for 
the propellant quantity and hazard group 
which requires the greater distance. EX
CEPTION: Where propellants of the dif-:
ferent compatibility groups are subdivided 
by barriers ( or other effective arrange
ments) to positively prevent mixing in the 
event of a mishap the minimum separation 
will be determined according to subpara
graph ( 5) 1 or 2 above, as applicable. 

2. Minimum separation between 
quantities of any liquid propellant commod
ity of hazard groups I through IV and the 
various "classes" of other explosives will be 
the distances prescribed for POL in para
graph 0522.7 (use the appropriate table in 
paragraph 0522.7 for the class of explosives 
involved or the distance given in the table 
requiring the greater separation where more 
than one class is involved). 

(7) Exemption. Explosives safety dis-
tance (quantity-distance)· criteria set forth 

· herein are not applicable to a sin:gle stand
ard minimum-size shipping container such 
as one 55-gallon drum, one 500-pound (net 
weight) cylinder, etc., of the particular pro
pellant involved, nor to lesser quantities. 
(Such containers will be stored in the nor
mal manner prescribed for the commodity 
involved . (see AFMs 71-4, 75-2, 160-39, 
etc.) 
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TABLE 5-19. HAZARD GROUP I-RELATIVELY LOW FIRE HAZARD 

Pounds of Propellant Inhabited Buildings, Intra-Group I Intraline Pounds of Propellant Inhabited Buildings, Intra-Group I Intraline 
Railroads, Highways for Compatible Storage Railroads, Highways for Compatible Storage 
& Incompatible Stor- Groups. (Commodities & Incompatible Stor- Groups. ( Commodities 
age Groups 2 of the same compatibil- age Groups 2 of the same compatibil-

ity group falling within ity group falling within 
Hazard Group 1 )8 Hazard Group II)" 

Over Not Over Distance in Feet Distance in Feet Over Not Over Distance in Feet Distance in Feet 

Column1 Column2 Column 9 Column 4 Column1 Column2 Column 9 Column 4 

100 1 30 25 60,000 70,000 130 95 
100 200 1 35 30 70,000 80,000 130 100 
200 300 1 40 35 80,000 90,000 135 100 
300 400 1 45 35 90,000 100,000 135 105 
400 500 1 50 40 100,000 125,000 140 110 
500 600 50 40 125,000 150,000 145 110 
600 700 55 40 150,000 175,000 150 115 
700 800 55 45 175,000 200,000 155 115 
800 900 60 45 200,000 250,000 160 120 
900 1,000 60 45 250,000 300,000 165 125 

1,000 2,000 65 50 300,000 350,000 170 130 
2,000 3,000 70 55 350,000 400,000 175 130 
3,000 4,000 75 55 400,000 450,000 180 135 
4,000 5,000 80 60 450,000 500,000 180 135 
5,000 6,000 80 60 500,000 600,000 185 140 
6,000 7,000 85 65 600,000 700,000 190 145 
7,000 8,000 85 65 700,000 800,000 195 150 
8,000 9,000 90 70 800,000 900,000 200 150 
9,000 10,000 90 70 900,000 1,000,000 205 155 

10,000 15,000 95 75 1,000,000 2,000,000 • 235 175 
15,000 20,000 100 80 2,000,000 3,000,000 • 255 190 
20,000 25,000 105 80 3,000,000 4,000,000 • 265 200 
25,000 30,000 110 85 4,000,000 5,000,000 • 275 210 
30,000 35,000 110 85 5,000,000 6,000,000 • 285 215 
35,000 40,000 115 85 6,000,000 7,000,000 • 295 220 
40,000 45,000 120 90 7,000,000 8,000,000_ • 300 225 
45,000 50,000 120 90 8,000,000 9,000,000 • 305 230 
50,000 60,000 125 95 9,000,000 10,000,000 • 310 235 

1 See paragraph 0541.5(7). 2 See paragraph 0541.5(6). • See paragraph 0541.5(5) and (6). 
•CAUTION: "Extrapolations above 1,000,000 pounds extend well outside data included in the BuMines report forming the original basic criteria. 
However, they are supported by ind~pendent calculations and knowledge of like phenomena." (ASESB in DOD Inst. 4145.21) 

- -
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Pounds of Propellant 

Over . Not Over 

Column1 Column2 

100 1 

100 200 1 

200 300 1 

300 400 1 

400 500 1 

500 600 
600 700 
700 800 
800 900 
900 1,000 

1,000 2,000 
2,000 3,000 
3,000 4,000 
4,000 5,000 
5,000 6,000 
6,000 7,000 
7,000 8,000 
8,000 9,000 
9,000 10,000 

10,000 15,000 
15,000 20,000 
20,000 25,000 
25,000 30,000 
30,000 35,000 
35,000 40,000 
40,000 45,000 
45,000 50,000 
50,000 60,000 

-
TABLE 5-14. HAZARD GROUP II-FIRE HAZARD 

Inhabited Buildings, Intra-Group I Intraline Pounds of Propellant Inhabited Buildings, 
Railroads, Highways for Compatible Storage Railroads, Highways 
& Incompatible Stor- Groups. ( Commodities & Incompatible Stor-
age Groups• of the same compatibil- age Groups• 

ity group falling within 
Hazard Group II)" 

Distance in Feet Distance in Feet Over Not Over Distance in Feet 

Column 3 Column 4 Column1 Column2 Column 3 

60 30 60,000 70,000 255 
75 35 70,000 80,000 260 
85 40 80,000 90,000 265 
90 45 90,000 100,000 270 

100 50 100,000 125,000 285 
100 50 125,000 150,000 295 
105 55 150,000 175,000 305 
110 55 175,000 200,000 310 
115 60 200,000 250,000 320 
120 60 250,000 300,000 330 
130 65 300,000 350,000 340 
145 70 350,000 400,000 350 
150 75 400,000 450,000 355 
160 80 450,000 500,000 360 
165 80 500,000 600,000 375 
170 85 600;000 700,000 385 
175 85 700,000. 800,000 395 
175 90 800,000 900,000 405 
180 90 900,000 1,000,000 410 
195 95 1,000,000 2,000,000 • 470 
205 100 2,000,000 3,000,000 • 605 
216 105 3,000,000 4,000,000 • 535 
22,!) 110 4,000,000 5,000,000 • 555 
225 110 5,000,000 6,000,000 • 570 
230 115 6,000,000 7,000,000 • 585 
235 120 7,000,000 8,000,000 • 600 
240 120 8,000,000 9,000,000 • 610 
250 125 9,000,000 10,000,000 • 620 

-
Intra-Group I Intraline 
for Compatible Storage 
Groups. (Commodities 
of the same compatibil-
ity group falling within 
Hazard Group II)" 

Distance in Feet 

Column 4 

130 
130 
135 
135 
140 
145 
150 
155 
160 
165 
170 
175 
180 
180 
185 
190 
195 
200 
205 
236 
255 
265 
275 
285 
295 
300 
305 
310 

-,llo, ... 
C 
:I 
CD 

-: .... 
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• See paragraph 0541.5(7). • See paragraph 0541.5(6). • See paragraph 0541.5(5) and (6). 1 
•CAUTION: "Extrapolations above 1,000,000 pounds extend well outside data included in the BuMines report forming the original basic criteria. 0 

However, they are supported by independent calculations and knowledge of like phenomena." (ASESB in DOD Inst. 4146.21) I 
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TABLE 5-15. HAZARD GROUP III-FRAGMENT AND DEFLAGRATION HAZARD 1 

Inhabited Buildings, Railroads, High- Intra-Group I Intraline 
Pounds of Propellant ways and Incompatible Storage Groups• for Compatible Storage 

Groups. ( Commodities 
of the same compatibil-
ity group falling within 

Distance in Feet Hazard Group III)• 

Over Not Over Unprotected Protected• Distance in Feet 

Column 1 Column 2 Column 3 Column 4 Column 5 

100• 600 80 30 
100 200• 600 100 35 
200 300• 600 110 40 
300 400 2 600 120 45 
400 500 • 600 130 50 
500 600 600 135 50 
600 700 600 140 55 
700 800 600 145 55 
800 900 600 150 60 
900 1,000 600 150 60 

1,000 2,000 600 175 65 
2,000 3,000 600 190 70 
3,000 4,000 600 200 75 
4,000 5,000 600 210 80 
5,000 6,000 600 220 80 
6,000 7,000 600 225 85 
7,000 8,000 600 230 85 8,000 9,000 600 235 90 9,000 10,000 600 240 90 -. 10,000 15,000 1,200 260 95 15,000 20,000 1,200 275 100 20,000 25,000 1,200 285 105 25,000 30,000 1,200 295 110 30,000 35,000 1,200 300 110 35,000 40,000 1,200 310 115 40,000 45,000 1,200 315 120 45,000 . 50,000 1,200 320 120 50,000 60,000 1,200 330 125 60,000 70,000 1,200 340 130 70,000 ' 80,000 1,200 350 130 80,000 90,000 1,200 360 135 90,000 100,000 1,200 365 135 100,000 125,000 1,800 380 140 125,000 150,000 1,800 395 145 150,000 175,000 1,800 405 150 175,000 200,000 1,800 415 155 200,000 250,000 1,800 425 160 250,000 300,000 1,800 440 165 

300,000 350,000 1,800 455 170 350,000 400,000 1,800 465 175 
400,000 450,000 1,800 475 180 
450,000 500,000 1,800 485 180 
500,000 600,000 1,800 500 185 600,000 700,000 1,800 515 190 

5-34 



• 
14 June 1967 AFM 127-lOOF 

TABLE 5-15. HAZARD GROUP III-FRAGMENT AND DEFLAGRATION HAZARD 1-Continued 

Inhabited Buildings,. Railroads, High- Intra-Group I Intraline 
Pounds of Propellant ways and Incompatible Storage Groups • for Compatible Storage 

Groups. ( Commodities 
of the same compatibil-
ity group falling within 

Distance in Feet Hazard Group III)' 

Over Not Over Unprotected Protected" Distance in Feet 

Column 1 Column 2 Column 3 Column 4 Column 5 

700,000 800,000 1,800 530 195 

800,000 900,000 1,800 540 200 

900,000 i,000,000 1,800 550 205 

1,000,000 2,000,000 1,800 630 ° 235 

2,000,000 3,000,000 1,800 675 ° 25"5 

3,000,000 4,000,000 1,800 710 • 265 

4,000,000 5,000,000 1,800 740 ° · 275 

5,000,000 6,000,000 1,800 760 • 285 

6,000,000 7,000,000 1,800 780 • 295 

7,000,000 8,000,000 1,800 800 ° 300 

8,000,000 9,000,000 1,800 815 • 305 
9,000,000 . 10,000,000 1,800 830 ° 310 

1 Basis for above table: 
Column 3-distances which are necessary to provide re~sonable protection from fragments of tanks or 

equipment which are expected to be thrown in event of a vapor phase explosion. 

Column 4-Bureau of Mines, Department of the Interior Report No. 5707 dated 1961-the recommended 

inhabited building distance given in this report and an extrapolation thereof (2 cal/cm• on 

1% water vapor curve). 
Column 5-the above-referenced Bureau of Mines report inhabited building distances modified and ex-

trapolated. These distances are an average of 37.5% of the inhabited building distances. 

• See paragraph 0541.5(7). · 

• See paragraph 0541.5(6). 
! See paragraph 0541.5(5) and (6). 
• "Protected" applies to inhabited buildings and other exposures indicated in the column heading (sited within 

range of the fragments expected from propellant facilities as set forth in column 3) that are affectively pro

tected from fragments by terrain features, barricades or other physical means. 

• CAUTION. "Extrapolations above 1,000,000 pounds extend well outside data included in the BuMines re

port forming the original basic criteria. However, they are supported by independent calculations and knowl

edge of like phenomena." (ASESB in DOD Inst. 4145.21). 
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TABLE 5-16. LIQUID PROPELLANT HIGH EXPLOSIVES (TNT) EQUIVALENTS' 

Propellant Combination Stat-ic Test Stands• Range Launch Pads • 

LO2-LH2 60% 60% 

LO2-LH2+RP-l Sum of 
(60% for LO2-LH2 

Sum of 
(60% for LO2-LH2 

(10% for LO,-RP-1 (20% for LO,-RP-1 
LO2-"RP-l or LO2-NHa 10% 20% up to 500,000 pounds 

plus 10% over 500,000 pounds 
Inhibited Red Fuming 
Nitric Acid (IRFNA)-Aniline • 10% 10% 
IRFNA-UDMH 2 

10% 10% 
IRFNA- UDMH+JP-4 2 

10% 10% 
N2O,-UDHM+N2Hf 5% 10% 
N.O,-UDMH+N.H,-Solid 2 5% plus the high explosives 10% plus the high explosives 

equivalent of the solid equivalent of the solid 
propellant propellant 

Pentaborane + a fuel 10% 20% up to 500,000 pounds 
plus 10% over 500,000 pounds 

Pentaborane + an oxidizer 60% 60% 
Tetranitromethan (alone or in 

combination) 100% 100% 
Nitromethane (alone or in 

combination) 100% 100% 
Substitutions Percentages given above continue to apply where any of the substitutions 

shown below are made in the basic combination.• 

1 Basis of the table: Developed by the Armed Services Explosives Safety Board Work Group on Explosives Equivalents for Liquid Propellants. Tetranitromethane and nitromethane are known to be detonable. The net weight of all non-nuclear mass-detonating explosives involved in any configuration, including components of nuclear items, will be added to the above equivalencies, where applicable, in determining required separations (see note 1
, table 5-17). See paragraph 0541.1(5) concerning equivalents for combinations other than shown above. 

• These are hypergolic combinations. (Fuel and oxidizers that will ignite with each other.) 
• The percentage factors used for the explosives equivalencies of propellant mixtures at launch pads and static test stands were based upon such propellants located aboveground and unconfined except for their tankage. Other configurations will be considered on an individual basis to determine applicable equivalencies. Major commands concerned will submit substantiated recommendations to Hq USAF together with, or in the same manner as, site plans for new facilities under paragraph 0802. 
• Substitutions: Alcohols or other hydrocarbons substitute for RP-1; H2O2, F, BrF., CLF., OF, or O.F. substituted for LO,; Monomethylhydrazine substituted for hydrazine or UDMH, or ammonia substituted for any fuel where a hypergolic combination results. 
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TABLE 5-17. HAZARD GROUP IV (DETONATION HAZARD) 

DISTANCES AND SPACING DISTANCES FOR 

SEPARATION OF LAUNCHING AND PROPELLANT STATIC

TESTING INSTALLATIONS FROM OTHER FACILITJES 1 

AFM 127-l00F 

Total Weight Gp IV Distance in Feet from Propellant Explosive Hazard 2 

Propellant or H.E. 
Equivalents for other 

To To 
Propellants/ Explosives 1 

See Table 5-16. Inhabited Buildings Public Highways and Intraline 

In Pounds Passenger Railroads 

Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 

Not Over Bar Unbar Bar Unbar Bar Unbar 

50 150 300 90 180 30 60 

100 190 380 · 115 230 40 80 

200 235 470 140 280 50 100 

300 270 540 160 320 60 120 

400 295 590 175 350 65 130 

500 320 640 190 380 70 140 

600 340 680 205 410 75 150 

700 355 710 215 430 80 160 

800 375 750 225 450 85 170 

900 390 780 235 470 90 180 

1,000 400 800 240 480 95 190 

1,500 460 920 275 550 105 210 

2,000 505 1,010 305 610 115 230 

3,000 580 1,160 350 700 130 260 

4,090 635 1,270 380 760 140 280 

5,000 685 1,370 410 820 150 300 

6,000 730 1,460 440 880 160 320 

7,000 770 1,540 460 920 170 340 

8,000 800 1,600 480 960 180 360 

9,000 835 1,670 500 1,000 190 380 

10,000 865 1,730 520 1,040 200 400 

15,000 990 1,780 595 1,070 225 450 

20,000 1,090 1,950 655 1,170 245 490 

25,0Q0 1,170 2,110 700 1,265 265 530 

30,000 1,245 2,260 745 1,355 280 560 

35,000 1,310 2,410 785 1,445 295 590 

40,000 1,370 2,550 820 1,530 310 620 

45,000 1,425 2,680 835 1,610 320 640 

50,000 1,470 2,800 880 1,680 330 660 

55,000 1,520 2,920 910 1,750 340 680 

60,000 1,570 . 3,030 940 1,820 350 700 

65,000 1,610 3,130 965 1,880 360 720 

70,000 1,650 3,220 990 1,930 370 ·740 

75,000 1,690 3,310 1,015 1,985 385 770 

80,000 1,725 3,390 1,035 2,035 390 780 

85,000 1,760 3,460 1,055 2,075 395 790 

90,000 1,790 3,520 1,075 2,110 400 800 

95,000 1,825 3,580 1,095 2,150 410 820 

100,000 1,855 3,630 1,115 2,180 415 830 

125,000 , 2,115 3,670 1,270 2,200 450 900 

150,000 2,350 3,800 1,410 2,280 475 950 

175,000 2,565 3,930 1,540 2,360 500 1,000 

200,000 2,770 4,060 1,6'60 2,435 525 1,050 
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TABLE 5-17-Continued.' 

Total Weight Gp IV Distance in Feet from Propellant Explosive Hazard• 
Propellant or H.E. 
Equivalents for other 

To To Propellants/ Explosives' 
See Table 5-16. Inhabited Buildings Public Highways and Intraline 

In Pounds Passenger Railroads 

Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 

Not Over Bar Unbar Bar Unbar Bar Unbar 

225,000 2,965 4,190 1,780 2,515 550 1,100 
250,000 3,150 4,310 1,890 2,585 575 1,150 
275,000 4,430 4,430 2,660 2,660 585 1,170 
300,000 4,550 4,550 2,730 2,730 600 1,200 
325,000 4,670 4,670 2,800 2,800 620 1,240 
350,000 4,780 4,780 2,870 2,870 635 1,270 
375,000 4,890 4,890 2,935 2,935 650 1,300 
400,000 5,000 5,000 3,000 3,000 665 1,330 
500,000 5,410 5,410 3,245 3,245 715 1,430 
600,000 5,900 5,900 3,540 3,540 780 1,560 
700,000 6,220 6,220 3,730 3,730 825 1,650 
800,000 6,500 6,500 3,900 3,900 860 1,720 
900,000 6,760 6,760 4,055 4,055 895 1,790 

1,000,000 7,000 7,000 4,200 4,200 925 1,850 
1,500,000 8,010 8,010 4,805 4,805 1,060 2,120 
2,000,000 8,820 8,820 5,290 5,290 1,170 2,340 
2,500,000 9,500 9,500 5,700 5,700 1,260 2,520 
3,000,000 10,090 10,090 6,055 6,055 1,340 2,680 
3,500,000 10,630 10,630 6,380 6,380 1,405 . 2,810. 
4,000,000 11,110 11,110 6,665 6,665 1,470 2,940 
5,000,000 11,970 11,970 7,180 7,180 1,585 3,170 

1 Distances must be increased, where required, to provide proper protection for all additional mass deto
nating explosives (non-nuclear material) and all added solid propellants involved in the system or operation, 
as follows: 

a. Use the net weight of all mass detonating explosives involved in any configuration, including high 
explosives components of nuclear items. 

b. Use the applicable high explosives equivalent assigned to all solid propellant motors involved. 
c. The required separation distance will be determined by using the sum of the high explosives 

values of the liquid propellants and other explosives involved, upon the basis of subparagraphs a and b above. 
Do not determine the distance for each explosives element separately and then add these distances together. 

2 Distances less than intraline ("magazine distance") used for other explosives are not applicable to the 
propellants and situations covered by this table. 
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TABLE 5-18. FACTORS FOR CONVERTING GALLONS OF PROPELLANT INTO POUNDS 

Item 

Anhydrous Ammonia ------------------------------

Aniline -------------------------------------------
Bromine Pentafluoride ----------------------------
Chlorine Trifluoride ------------------------------

Ethyl Alcohol-------------------~----------------
Ethylene Oxide -----------------------------------
Fluorine _________ ·--------------------------------

Furfuryl Alcohol---------------------------------
Hydrogen Peroxide (90%) -------------------------

. Hydrazine ------------------------------ · ________ _ 

lsoproply Alcohol ----------------------------------

Liquid Hydrogen----------------------------------

Liquid Oxygen------------------------------------

Methyl Alcohol---------------------------------~--
Mono Methyl Hydrazine ----------------------------

Nitromethane -------------------------------------

Nitrogen Tetroxide --------------------------------

Oxygen Difluoride ---------------------------------

Ozone Difluoride ----------------------------------

Pentaborane --------------------------------------
Perchloryl Fluoride---------------------------------
Red Fuming Nitric Acid (III A) ____________________ _ 

RP-1 ---------------------------------·------------
Tetranitromethane _________________________ _:: ___ ~----

UDMH ------------------------------------------ _ 
UDMH/Hydrazine ---------------------------------

5-38.1 

Pounds per Gallon 

5.1 
8.5 

20.7 
15.3 

6.6 
7.3 

12.6 
10.7 
11.6 

8.4 
6.6 
0.59 
9.5 
6.6 
7.3 
9.5 

12.1 
12.7 
14.6 

5.2 
12.0 
12.5 
6.8 

13.6 
6.6 
7.5 

At Temp °F 

68 
68 
68 
68 
68 
68 

-306 
68 
68 
68 
68 

-423 
-297 

68 
68 
68· 
68 

-229 
-297 

68 
68 
68 
68 
78 
68 
68 
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tances listed in chart 6-1. It is also antici
pated tha.t shorter distances may be per
mitted in those instances where special 
instructions are issued based upon data re
sulting from any specific tests which might 
be conducted for certain situations. 

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

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

· ready for immediate installation. Personnel 
should be careful not to touch the bare ends 
of the EED leads to the aircraft or missile 
structure, etc. 

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

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

(1) Recommended Minimum Safe Dis
tances Between Transmitter Antenna and 
EEDs: Use chart 6-1 or the formulas in sub
paragraph (2) below. An example of safe 
distance found for a given radar set from 
chart 6-1 is provided for information: 

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

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

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

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

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

6-15 
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Below 70 Megahertz. 

D=20.~ 

70 Megahertz and above. 

300 
D = 4.728/Pt Gt. -f-

Where : D = Distance in feet 

Pt = Average transmitter power in 
watts 

Gt= Power gain ratio of transmitting 
antenna 

f = Frequency in megacycles (mega
hertz). 

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

W /M 2 = 4.27 X 10-1 X f 2 

Where: W /M 2 = Maximum safe power den
sity in watts per square meter 

f = Frequency in megacycles or MHz 
Example: 
Given: Frequency = 1300 me 

EED characteristics= 100 
ma no-fire current. Bridge 
wire resistance of 1h ohm 
as assumed above. 

Therefore: 
W /M2 = 4.27 X 10-1 X f 2 

~ = 4.27 X 10-1 X (1300) 2 

= 0.72 watts per square 
meter maximum safe 
power density. 

6-16 
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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 platforms, freight 
cars, motor trucks and trailers will be fast
ened securely to prevent movement while in 
use. When trucks are placed on elevators the 
wheel should be chocked. 

(3) Hand trucks used for transporting 
explosives materials, should have the follow
ing features: "dead man" brakes that will 
automatically stop the yehicle 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 con
spicuously painted. 

(4) Two wheeled trucks are of different 
types for various functions, and no one truck 
is appropriate for all jobs. The ordinary 
truck used by freight handlers is not usually 
suitable for transporting cylindrical objects, 
but can be adapted by constructing a spe
cially 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 pro
vided at the handle grips. 

0712 Motor Vehicle Transportation: 

0712.1 General: 

(1) Existing especially designed equip
ment for explosives and specific weapons 
should be used where possible or where re
quired in accordance with pertinent direc
tives. Such special equipment should be used 
for transporting authorized loads only. 

(2) Cargo type trucks and truck
tractor drawn semi-trailer vans are pref er
red for the general transportation of explo
sives. Other types of vehicles, such as flatbed 
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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 not come in contact 
with containers or explosives. 

( 4) Portable lights, other than those 
approved for use in magazines, will not be 
permitted in a vehicle carrying explosives. 

( 5) Motor vehicles or other equipment 
using liquefied petroleum (LP) gas as a fuel 
will not 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 explo
sives are safely retained, except flatbeds 
used for large items. See paragraph 0712.7 
(7). Tops or coverings for the cargo, where 
required, should be of a noncombustible or 
flameproof material. 

0712.3 First Aid Fire Extinguishers. 
Each explosives laden truck will be equipped 
with at least two full approved· Class B-C 
portable fire extinguishers (such as vaporiz
ing liquid, carbon dioxide and dry chemical). 
On government vehicles, one of the extin
guishers 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 car
ried. 

7-5 

0712.4 Pl,a,carding of Vehicles. All com
mercial or military vehicles transporting 
explosives on or off government property will 
be marked with EXPLOSIVES 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" per
sonnel (see paragraph 0306), constitute the 
standard identification for explosives loaded 
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transport type vehicles and are not author
ized for any other use. 

( 1) Class A: "EXPLOSIVES-A." 
Class B: "EXPLOSIVES-B." Class C: No 
placard. 

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

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

13. Where tractor or tug and trailer 
combinations are being employed on base, 
placards may be omitted from the "inside" 
ends of vehicles that are coupled together 
providing such vehicles are not to be un
coupled 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. Commanders may omit placards 
where necessary to avoid attention of hostile 
forces. All involved (drivers, escorts, etc.) 
must be instructed in proper emergency ac
tion. 

(3) Commercial carriers will supply 
their own placards. * ( 4) Placards for off base use in areas 

'requiring compliance with ICC Regulations 
will be reflectorized with 6" red letters ( %" 
stroke) on a white background extending at 
least 1" beyond the letters on all sides. 
Locally prepared placards for use on · base 
and in other areas should meet above stand
ards but, where necessary, may be reduced 
to 4" letters without reflectorization. 
WRAMA has been designated the supply 
source for the following placards: 

"EXPLOSIVES-A" 6" reflectorized. 
"EXPLOSIVES-B" 6" reflectorized. 

0712.5 Use of Red Lights. Red lights will 
not be used on the front of vehicles trans
porting explosives on or off base. A convoy 
being properly escorted by an Air Police 
vehicle may use a flashing red light on base 
and off base unless prohibited by local civil 
authority. 
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0712.6 Inspection of Vehicles. Govern
ment-owned motor vehicles used for the 
transportation of Explosives will be in
spected by a competent person at frequent 
regular intervals to see that the mechanical 
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. (Ex
tinguishers 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. 

( 4) Brakes, steering and other equip
ment are in good condition. 

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

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

0712.7 Operating Requirements. Special 
attention will be given at all times to insure 
safe operation of vehicles transporting ex
plosives ( during movement, parking, loading 
and unloading). See paragraph 0702 and 
AFMs 77-2 and 127-101. 

( 1) Wheel blocks will be used ( in addi
tion to the use of brakes, gears, etc., as pre
scribed 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 dan
gerous 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 pre
sented to the master of the vessel or his rep
resentative. The letter will refer to the bill 
of lading ( copy of which will be in the pos
session of the driver) and will state the truck 
license numbers and the name of the owner. 
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Such transportation is regulated by the Code 
of Federal Regulations, Title 46, Parts 146 
to 149. 

(3) Trucks containing explosives 
should not be refueled within an .explosives 
area of an installation, including refueling 
from mobile units. A central refueling sta
tion should be used. Trucks should be re
fueled 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 

AFM 127-lOOF 

transporting limited quantities of Class 1 
small arms ammunition. The class 1 small 
arms ammunition will be in closed containers 
which are properly secured in the truck body 
and seats will be provided for personnel. Per
sonnel 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 re
quired to provide power to vehicle mechan
ical handling. 
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near a car containing explosives, every ef
fort should be made to remove th_e car to 
a safe place. 

0713.20 Inspection of Incoming Loaded 
Railcars. Railcars containing explosives will 
be inspected. This inspection compris~s the 
examination of the outside and underside of 
each car for damage such as defective brakes, 
couplings, wheel flanges, hot boxes, etc. ; to 
detect unauthorized and suspicious articles; 
to check correctness of individual car num
bers and seal numbers against bills of lad
ings. When the probability of sabotage is 
remote such inspections may be accom
plished' from ground level without the aid 
of an inspection pit to discover unsafe struc
tural and mechanical deficiencies of the car. 
During periods of emergency when sabotage 
may be attempted, and also to aid in the 
rapid inspection and movement of cars, an 
inspection pit should be provided. Ca_r~ -of 
explosives on which foreign and susp1c10us 
articles have been secreted· or attached out
side or underneath the car, or cars which 
have a defect that could affect the safety of 
the installation or contents of the car, should 
be removed to the suspect car siding for cor
rection or repair. During times of national 
emergency, cars on which the seal numbers 
do not correspond to those shown on the bill 
of lading will be treated as suspect cars and 
should be removed to the su,·.pect car siding 
for additional inspection. Cars which satis
factorily pass inspection may be considered 
reasonably safe but care should be exercised 
in breaking car seals and opening car doors 
because of the possibiltiy of shifting lading, 
leaking containers, etc. Cars may be opened 
for inspection in the classification yard when 
the quantity of explosives present in the 
classification yard does not exceed that per
mitted by the appropriate quantity-distance 
table, otherwise interior inspection should 
be accomplished after the cars have been 
spotted at the unloading point. 

0713.21 Inspection of Outgoing Empty 
Railcars. Cars in which explosives are re
ceived will be inspected after unloading to 
see that they are clean and free from loose 
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explosives or other flammable materials, and 
that the placards and car certificates are re
moved. 

0713.22 Trailers-on-Flat-Cars (TOFC) o,r 
"Piggyback" Explosives Loading/Unloading 
Sites. This transportation meth_od is con
sidered a "change-of-mode" during loading/ 
unloading operations, requiring only the use 
of good judgment in the site selection and 
proper control of operations in the local en
vironment. The following criteria governs 
the siting and utilization of explosives TOFC 
railheads. (See paragraph 0539 (3) for rail 
movement of Minuteman Motors.) 

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

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

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

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

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

( 6) All provisions of chapter 7 pertain
ing to explosives laden motor vehicles and 
the operation thereof will be applied where 
appropriate. 
· (7) The provisions of Bureau of Explo
sives Pamphlet 6C apply to explosives 
"Piggyback" operations (lists rail cars and 
hitches approved for TOFC service). 
0714 Movement of Explosives Shipments by 
Air. Air transportation of explosives by 
commercial aircraft is regulated by Civil Air 
Regulations, part 49 (which encompasses 
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parts 72 through 78 of the ICC Regulations), 
promulgated by the Federal Aviation Ag~ncy 
(FAA). Instructions pertaining to e~plos1ves 
laden military aircraft (and certam DOD 
contract airlift operations conducted under 
FAA waiver) are primarily contained in 
AFR 55-14, AFM 71-4, TO llA-1-3_3 and 
other portions of this manual as applicable. 
However, the following provisions are in
cluded as matters of special interest. 

0714.1 Cargo: 

( 1) Every precaution will be taken 
prior to loading to insure that explosives 
packing containers are serviceable, meet or 
better the required standard specifications 
for shipments (paragraph 0704), are prop
erly marked, and give no evidence of damage 
to the contents. Packages showing evidence 
of content damage (leaking, moisture, stain
ing, drop sufficient to produce undue shock, 
etc., depending upon the material involved) 
will not be loaded until considered safe for 
shipment by a qualified responsible person. 
Rejected 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 (paragraph 0703) or chapter 
1, AFM 71-4, for exceptions. 

(3) Containers of explosives will be 
properly stowed aboard aircraft ( consider
ing types involved) away from heating out
lets and sources of sparks or other such haz
ards, easily accessible in flight without 
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 con
tainer. Unserviceable or improper con
tainers noticed in transit should be removed 
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at the earliest opportunity for repair. Items 
held for repair will be properly stored. 

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

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

0714.4 Placarding of Aircarft. Aircraft 
containing Class A or B cargo, when parked 
in unposted or improperly posted (for cargo 
involved) parking or loading/unloading 
areas, will display appropriate placards _in 
easily observed positions on or near the air
craft. "EXPLOSIVES-A" placards will be 
displayed for Class A explosives and "EX
PLOSIVES-B" for Class B. These placards 
are not used for Class C explosives. Placards 
should be removed immediately before take
off. Placards will be of the same type as those 
required for vehicles. See paragraph 0712.4. 
This cargo identification placarding proced
ure is not connected with the requirement for 
a positive method of easily determining the 
unarmed or armed status of aircraft em
ploying combat type armament and weapons 
systems in detail, as shown in paragraph 10, 
TO llA-1-33. 

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