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Chapter 5 

EXPLOSIVES SAFETY DISTANCE 
(QUANTITY-DISTANCE) 

0501 General: 

(1) · This chapter outlines the explo
sives safety distance (quantity-distance) 
regulations that apply to the storage and 
handling of explosives. Explosives are clas
sified (,after considering damage and cas
ualty producing potentials Involved) upon 
the basis of their character and predomin
ance of hazards presented if they explode, 
ignite or are released, and not upon com
patibility •groupings or intended use. Explo
sives, and explosives items involving a 
combination of different hazards, will ( as 
a result of tests or other data) be assigned 
to the class which provides the required de
gree of protection from blast and insures 
that most missiles or fragments produced by 
accidents will fall within the specified in
habited building distances. It is p.ossible for 
items to appear, with specified conditions, 
in more than one class when different haz
ards result from such factors as: the type of 
structure in which located; type of packing; 
size or caliber; physical state or staite of as
sembly; storage configuration, and/or quan
tities involved. 

*(2) The explosives safety distance 
tables prescribe necessary separations and 
specify maximum quantities of the various 
classes of explosives permitted in any one 
location. These tables reflect acceptable mini
mized criteria for the storage and handling 
of explosives. Such criteria provide reason
able safety within specified limits compatible 
with the risk of accidental explosions. See 
paragraphs 0502 through 0507 for protec
tion limitations associated with the various 
standard "distances." Limits established 

locally will be no greater than necessary for 
am efficient operation. Operations and per
sonnel will be arranged to minimize expo
sure to hazards (also see para 0204). 

*(3) Where explosions are to be delib
. erately initiated a greater degree of protec
tion is nol1Illally necessary, such as: confine
ment of the explosion results at the source 
to the extent possible; barricades adjacent 
to the exposure or the source or both· 

' 
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"operati0111al shielding" (including overhead 
where necessary) for personnel involved; 
evacuation of unprotected personnel from 
the area completely, etc. Guidance is con
tained in TOs llA-1-42, llA-1-58, and 
those pertaining to specific munitions types 
or items. 

(4) See paragraphs 0543.5(1) thru 
(3) for some basic damage data. 

0501.1 Separation of Explosives Locations. 
Any location (paragraph 0210.20) contain
ing explosives is a hazard to adjacent areas 
and some types of facilities and commodities 
are a hazard to explosives. Adequate separa
tion is one of the major means of minimizing 
these hazards. Therefore, locations contain
ing explosives will be separated, as pre
scribed, from: 

(1) Other locations containing explo
sives. 

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

(3) Public highways and railways. 
(4) Aircraft parking and storage 

areas, runway approach zones, runways and 
taxiways. 
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( 5) OperaJting lines or buildings. 
( 6) Petroleum, oil, and lubricant stor

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

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

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

(1) Masonry Buildings. Serious weak
ening or displacement of portions of sup
porting walls (foundations, side walls, or 
interior supports), or breaking of rafters or 
other important roof or floor supporting 
members. 

(2) Frame ,Buildings. Serious weaken
ing or displacement of foundations, breaking 
of any mai!Il support within side walls or 
interior supporting . walls, or breaking of 
rafters or other important roof or floor sup
porting members. 

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

0502.2 Limitations of Protection. 
(1) The inhabited building distances 

for mass-detonating explosives (and other 
classes stored as Class 7) are based on dam
age from blast effects; however they do pro
vide a high degree of protection from frag
ments except for small quantities of explo
sives, where the fragment hazard may be 
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more severe than the blast hazard. Inhabited 
building distances for explosives which are 
not m.ass-detonating are based on the most 
severe hazard involved. 

, *(2) I!Ilhabited building distances do 
not provide protection against glass break
age or injury to personnel from glass break
age or some possibility of injury to person
nel in the open from a small percentage of 
the fragments· from exploding items or 
debris from the explosion site. Therefore, 
greater distances should be used, if practica
ble. See paragraph 0501 (3) concerni1I1g 
opera1Jions involving the deliberate initiation 
of explosions. 

0503 Public Railway Distance. This distance 
is the minimum permitted between any rail
toad carrying passengers for hire and an 
explosives ·hazard. The distances at which 
cars are considered safe from the blast 
effects of explosions is 60 percent of the in
habited building distance, as shown in ap
propriate tables. The use of lesser distances 
is based on the smaller height and area of 
the railway cars exposed to blast; the 
great~r resistance of cars to blast as com
pared with buildings, and the fact that while 
a building is stationary and subject to risk 
constantly, the presence of a traiin is only 
temporary. 

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

0505 Intraline Distance. This distance is the 
minimum permitted ( except as indicated in 
paragraph 0505.2) between any two build
ings within one operating line, at least one 
of which contains or is designed to contain 
explosives. Intraline distance separation is 
expecteq to protect explosives in buildings 
from blast effects but not against the possi
bility of propagation due to fragments. 
Buildings separated by intraline distances 
will probably suffer substantial structural 
damage and there may be loss of life or 
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severe mJuries from partial collapse of 
buildings and from missiles and flying glass. 
Greater separ.ations should be provided 
where possible or where required by the 
character of the exposures. Intraline dis
tances are the minimum authorized between 
certain specified areas, buildings, and loca
tiorns, under stated conditions, as explained 
below. Use intraline distances: 

( 1) To separate operating buildings 
from storage magazines and from other ex
plosives . locations or operating buildings, re
gardless of whether or not "operating lines" 
are involved, provided the degree of hazard 
of the explosives work does not exceed those 
normally associated with surveillance, check
out, inspectiO!Il, minor retrofit, limited as
sembly and disassembly operations, and 
packaging and shipping operations. 
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(2) To separate structures housing 
non-explosives operations from explosives 
opera.iting buildings and storage magazines, 
provided such structures are used in support 
of the explosive operation or area. 

(3) To separate operatirng buildings 
whlch are not a part of an "operating line" 
from each other without limiting the scope 
of operations conducted therein (ias in para
graph (1) above) provided explosives in
volved in each operating building present 
similar hazards. 

( 4) For certain other structures (see 
paragraphs 0210.39 and 0514). Examples 
are: 

1. "Surveillance and inspection" 
(maill!tenance) buildings. Exception: Such 
buildings in a magazine area may be sepa
rated from magazines containing other than 

5-2.1 
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*Chapter 9 

CHEMICAL AND BIOLOGICAL (CB) MUNITIONS 

0901 General: 

(1) This chapter identifies potentia:l 
hazards amd safety requirements for CB 
munitions and agents (hereafter referred to 
as CB munitions). These requirements sup
plement other basic explosives safety re
quirements ~ontained in various chapters of 
this manual. CB munitions present minimal 
hazards when properly hamdled. However, 
CB munitions which are mishandled or dam
aged can present serious hazards to life and 
property, depending upon the extent of dam
age; the effectiveness of containment, speed 
of detection, and decontamination efforts. 
Lethal and incapacitating CB munitions 
when removed from storage must be under 
constant surveillance since immediate reac
tio~ · in mishaps or unfavorable exposures 
can cOlllsiderably reduce the hazard to per
sonnel and facilities in the surrounding area. 

(2) Some chemical agents are practi
cally odorless and· wher'i ·dispersed in dilute, 
but nonetheless dangerous gaseous form, 
they are not readily detectable except by use 
of sophisticated equipment. Additionally, 
spilled nerve agents can ·penetrate into pores 
of various materials including metal. Thus, 
ip.itial decontamination operations may 
effectively remove only surface contamina
tion'. Such materials may become recontami
nated.with agent that has left the pores and 
worked its way to the surface of the mate
rial, when exposed to heat or over a period 
of time. Repeated tests and decontamination 
may be necessary for complete safety con-
trol. · 

(3) Biological agents are either living 
organisms or their products which cause 
?,isease in· mam, animals or plants. Biological 
agents in· dilute aerosol form cannot be de-
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tected by the senses. Biological agents eff ec
tively aerosolized can contaminate many 
square miles, requiring implementation of 
e~tensive _Disaster Preparedness Plans, par
ticularly m case of the biological anti-per
sonnel agents. However, non-forceful, slow
flowing liquid leakage of biological anti
personnel agents is dangerous principally 
through skin contact or by inhalatiom. in the 
immedi,ate area of the munition· powder 
deposits, but not frozen or pell~d solids 
are self dispersing even in non-ventilated 
spaces and therefore are very dangerous. 

0902 Scope of Chapter. This chapter provides 
general safety precautions and procedures 
for CB mrnnitions. It is not intended to re
place formal training nor will specific muni
tions or agents be discussed. Detailed tech
~ical safety precautions, and handling 
mstructions relating to specific munitions, 
agents, and equipment, ·are contained in the 
11 series technical orders and in the respec
tive-1 and-33 aircraft technical orders.· 
Specific agent characteristics are provided 
in AF Ms 355-6 am.d 355-7. 

0903 Accident/Incident Reporting. Accident/ 
incident reporting (hereafter referred to as 
mishaps or as mishap reporting) is of spe~ 
cial importance in the case of lethal or 
incapacitating CB munitions. All spills, leak
ing or damaged items, or items found in a:r~y 
unfavorable environment will be · immedi
ately reported. Any suspected or actual leak
age in aircraft of lethal or incapacitating 
CB agents will be handled as if it were an 
explosive mishap. Rep~:rting under one or 
both of the following directives, as appro
priate, is mandatory: AFRs 127-4, 55-30. 
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0904 Medical Aspects: 

(1) The Director of Base Medical Serv
ices (DBMS) is responsible for medical 
support and associated planning in connec
tion with medical problems involving agents 
used in CB munitions (i.e. military public 
health, bi.oenvironmental engineering, treat
ment of casualties, etc.). Immunization, 
baseliine physical determinations, and other 
medical protective measures for personnel 
asSli.gned to duties involving possible expo
sure to chemical agents and biological agents 
will be in accordance with the current policy 
of the Air Force Surgeon General. The com
mander responsible for the munitions opera
tion should establish liaisOIIl with the DBMS 
to insure thrut the DBMS receives the names 
of personnel handling agents and the current 
CB agent identification. 

(2) Since CB munitions are potentially 
dangerous, the DBMS will insure that in
volved personnel are thoroughly instructed 
in applicable first aid measures. In many 
cases, especially in accidents involving 
chemical weapons, prompt first aid and self 
help through the techniques taught in the 
buddy care trainiing program can save lives 
and reduce suffering. In all phases of train
ing, emphasize: 

1. Recognition of symptoms. 
2. Management of the toxic effects 

of all agents. 
3. The application of artificial res

piratiOIIl. 
4. The value of personal hygiene. 

(3) Supervisors will obtain the assis:t
ance of DBMS in the development of all 
local SOPs (see paragraph 0208) and all 
plans involving CB agents. 

( 4) Develop procedures for observing 
personnel involved in any potential exposure 
to any of the biological and chemical agents. 
Examine them dai.Jy, before release from 
duty, specifically for evidence of any estab
lished physiological effects. Decontaminate 
personnel who become grossly contaminated 
by CB agents as soon as possible and before 
admission to medical facilities. Preliminary 
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decontamination may consist of cutting away 
contaminated clothing and washing the ex
posed skin area. Then recloth the victim or 
wrap him in blankets for transfer to the 
medical facility. 

0905 Safety Control and Surveillance of CB Op
erations: 

( 1) Analyze CB operations to identify 
any specific high hazard procedures. and to 
pre-plan those emergency actions which will 
be taken iin the event of mishap. Prepare 
SOPs in advance in accordance with para
graph 0208. 

(2) Compliance with established tech
nical order procedures is mandatory. If it 
appears certain that compliance will be im
possible, obtain prior deviation approval 
from proper authority, in writing. 

(3) No single individual will be au
thorized access to lethal or incapacitating 
CB mlllilitions or hazardous areas containing 
these munitions. (See paragraph 0204) 

( 4) Before starting a lethal or inca
pacitating CB operation designate one man 
as safety supervisor to: 

1. Mruintain safety surveillance of an 
operator/crew during all phases of haz
ardous operations. 

2. Provide immediate notification in 
the event of a mishap and assist in initial 
decontamination. (See paragraph 0204.) 

( 5) The safety supervisor should nor
mally station himself upwind from the 
operation where he can wrutch all phases of 
the operatiOIIl and assist in the event of 
emergency or mishap. 

( 6) Provide communication facilities 
for the safety supervisor to notify required 
agencies in case of mishap. 

(7) The siafety supervisor will wear 
protective equipment as dictated by the type 
of CB operation in progress. 

(8) Exposure time for all personnel 
involved in a CB mishap must be reduced to 
an absolute minimum. Supervisors will in
sure that persOIIlllel involved in CB operation 
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develop an informal buddy system to insure 
prompt evacuation of a hazardous area in 
the event of a mishap. Normally an unin
jured person will don mask and gloves to 
reduce the potential for exposure; then help 
a buddy evacuate to a safe upwind area. A 
mild exposure of two individuals is prefered 
to a high dose for one; specific medical treat
ment is highly effective agaililst low doses. 

0906 Personnel Protective Equipment: 

·(1) Personnel working with CB muni
tions will normally wear only the minimum 
protective equipment required to insure safe 
operations. Provide individuals with equip
ment listed in table 9-1 for specific agents 
or duties being performed. Personnel enter
ing an area containing lethal or incapacitat
ing CB munitions will be equipped with a 
properly fitted protective mask, and other 
protective clothing as indicated in table 9-1. 
Provide individual fir:st-aid kits as appli
cable. The protective mask need not be worn 
at all times, but keep it within arms length 
to use in case of an emergency or during 
operations where wearing is specified. 

(2) Inspect protective equipment regu
larly to insure it is in proper working order. 
Replace unserviceable protective equipment 
promptly. 

( 3) Hang wind direction indicators 
(such as strands of colored mylar tape) on 
the siite of all CB operations to provide ac
tual local wind direction. These markers will 
facilitate evacuation to a safe area upwind 
of any contamination. 

( 4) The protective clothing and equip
ment required for CB munitions operations 
are outlruned in table 9-1 by hazard groups. 
Protective equipment requirements for 
munitions handling are based upon muni
tions which have become decontaminated 
and/ or declared clean due to sampling re
sulits. If rthe munitions have not been de
clared cleam, or the item is under munitions 
development tests, or it has been returned 
from an actual operation (e.g., spray tank 
or dispenser) where it has been exposed to 
contamination; the contamination area re-
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quirements for protective clothing and 
equipment will apply. The prompt reporting 
of all accidents/incidents/ suspected leak
age, rund/or toxic symptoms is mandatory 
in order to limit the number of personnel 
who may be exposed. 

(5) Use a high degree of caution at all 
times when approaching or handling lethal 
and incapac,itating CB munitions. However, 
when unfavorable conditions are likely to be 
encountered take .extra precautions and 
monitor personnel constantly for early 
physiological symptoms of exposure as an 
indication of undetected leakage. Unfavor
able 'conditions are likely to occur when: 

1. First entering storage magazines 
where agents have been held in enclosed 
storage for extended periods. 

2. Agents or munitions are being re
moved from shipping containers. 

3. Agents or munitions are involved 
in mishaps, especially when the primary con
taiiner may have been ruptured. 

(6) CB munitions are hazardous to indi
viduals working in the various operational 
phases of storage, handling, filling, loading, 
unloading, amd decontamination. These haz
ards can be minimized by: 

1. Wearing the protective mask and 
clothing prescribed. 

2. Maintaining a high state of per
sonal health and hygiene. 

3. Following procedures stated in the 
specific 11 series and-33 Technical Order 
series. 

4. Maintaining close liaison with the 
DBMS to be sure that required immuniza
tions, and examinations are current. 

5. Following specific decontamination 
procedures. Unless it is specified by instruc-. 
tions, the mixing of two or more decontami- · 
namts may reduce their over-all effectiveness 
or may produce additional environmental 
hazards (i.e., DS-2 plus chlorine bleach may 
cause a fire) . 

6. Working upwind of all CB opera
tions if possible. 

7. Knowing the CB d[saster pre
paredness plans. 
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8. Knowing the locations of biological 
storage and observing hazard markers. 

9. Beim.g alert to the potential hazard 
of the operation and working in a safe man
ner. 

0907 Decontamination Requirements: 

(1) Decontamination equipment and/ 
or supplies pertaining to the CB mU1I1itions 
involved will be available at all bases stor
ing, handling, transporting, or using CB 
munitions. Maintain a;ll such equipment 
properly and, where applicable, operate it 
periodically, to insure serviceability. Water 
may be used in power driven equipment in 
place of a decontamination solution during 
maintenance or training operations. After 
such operations, return the equipment to 
standby status. 

(2) Personnel assigmed to operate de
contamination equipment will be thoroughly 
trained in its operation. This practice train-· 
ing should be accomplished at frequent inter
vals. It can be c.ombim.ed with serviceability 
checks in many instances. 

(3) The potential toxic effects of some 
decontamination solutions should be 
thoroughly understood by all applicable per
sonnel. For example, contact with certain 
decontaminati.on solutiOIIlS can cause chemi
cal burns or induce skin allergies. ( See 
specific 11 series Technical Orders.) 

( 4) Station decontamination personnel 
and equipment in a ready status any time a 
lethal or incapacitating CB mun1tion is out
side of its shipping container ( e.g., muni
tions maintenance, fuzing, and loading on 
aircraft). Decontamination personnel will be 
dressed in protective clothing, which does 
not have to be completely sealed up. How
ever, they will be dressed in an advanced 
state of readiness in order to respond im
mediately in case of a mishap. 

(5) Locate decootamination personnel 
~nd equipment in a safe area upwind of any 
CB operation to preclude their being injured 
or contaminated by accident. They will be 
avairable to move in and assist as required 
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by the circumstances. More than one group 
of decontamination personnel and equipment 
may be required if simultaneous operations 
are to be conducted at remotely separated 
locations. 

0908 Transit Handling Requrements: 

(1) The provisions of chapter 1 apply. 
All shipments of CB munitions and agents 
will be packaged in accordance with AFMs 
71-4 and 75-2. These manuals are based 
upon and are further supported by: 

1. Department of Transportation 
Regulations (DoT), TC George's Tariff No. 
19, "Transportation of Explosives and other 
Dangerous Articles by Land and Water." 
( CFR Title 49.) 

2. Code of Federal Regulations Title 
42 part 72.25, "Etiologic Agents." 

3. Code of Federal Regulations Title 
46 part 146.29, "Transportation or Storage 
of Explosives or Other Dangerous Articles 
or Substances, and Combustible Liquids O!Il 

Board Vessels." 
4. Agreements between the DOD and 

the Department of Health, Education, and 
Welfare, and the Department of Agricultu're. 

5. Official Air Transport Restricted 
Articles T·ariff No. 6-D, ATB No. 37, CAB 
No. 82. 

(2) Lethal and incapacitating CB 
munitions , and agent containers must be 
tested or inspected for evidence of leaking 
prior to shipment as follows. Only service
able or sealed items will be shipped. The 
consignor will provide a certificate (in ac
cordance with transportation directives) 
that packaging and inspection criteria have 
been met: 

1. Where appropriate, containers will 
be tested prior to filLing. "Primary" shipping 
containers will meet hydrostatic tests and 
valve inspection criteria established in the 
TO governing the particular container. 

2. Previously filled munitions and 
containers must be tested or inspected prior 
to packaging. 

3. Previously packaged items will be 
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inspected externally for evidence of leaking 
or rough handling prior to shipm€111t. If 
rough handling evidence warrants, pack
aging should be opened for more detailed 
examination of the container. 

(3) The technical escort requirements 
of AFR 136-4 and TO llc-1-8 will be com
pilied with for shipment of certain CB muni
tions and agents. Emphasis on prepla1I1ning 
the operation should include: 

1. Loading, unloading, and in-transit 
holding of CB loaded aircraft and/or vehi-
cles. · 

2. Labeling cargo, and aircraft or 
vehicles, in accordance with appropriate in
structions. 

3. Briefing personnel on hazards in
volved and insuring that all crew members 
have protective masks. 

4. Reviewing disaster plan and equip
ment to insure coverage of the specific agent 
problems. 

5. Following Left Hand procedures 
as specified in AFR 55-14. 

6. l1I1suring completeness of move
ment plan to cover operations from con
signor to consignee. 

7. Giving advance notification to in
termediate emergency bases and installa
tions €1Ilroute. 

(4) In the event of an airborne mishap, 
the aircraft commander will declare an 
emergency and land at the nearest suitable 
airfield (preferably military). Notifications 
will be made through major command as 
required by AFR 55 series regulations. 

0909 Requirements for Storage of Biological 

Munitions: 

(1) Biological munitions in their pri
mary container (bomb, spray tank, bulk con
tainers, etc.) may be stored in igloos which 
meet environmental conditioning require
ments of applicable Technical Orders or 
shipping instructions. This storage must 
protect these CB items from external shock 
forces of mass-detonating explosives. Stor
age plans must be approved from an explo
sives safety viewpoint by HQ USAF, Direc-
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tor of Aerospace Safety: AFIAS-G2, 
Norton AFB CA 92409. 

(2) Biological munitions and agents in 
primary containers with secondary overpack 
and their environmental control U1I1its may 
be stored in igloos without AFIAS-G2 ap
proval (e.g., CNU 103/E in a parlor cat van 
in any approved igloo). Secondary overpack 
must meet the biological shipping criteria 
of AFM71-4. 

( 3) Primary or secondary containers, 
parlor cat vans and igloos used for storage of 
biological agents and munitions will be con
spicuously marked with a small biological 
hazards emblem. This marking will be in 
addition to the fire symbols indicated in 
chapter 3. Containers exposed to public view , 
need not be marked if security requirements 
dictate otherwise. (See paragraph 0919.5.) 

( 4) Personnel entering storage areas 
contaililing biological munitions in their pri
mary container must wear at least a protec
tive mask until visual checks are made to 
confirm the absence of leaking biological 
agent. Personnel entering storage areas with 
biological munitions in undamaged second
ary overpack need not wear protective 
masks. · 

( 5) The following personnel will be 
notified when biological munitions are 
stored: 

1. Director of Base Medical Services · 

2. Base Disaster Preparedness Office 
3. Base Director of Safety 
4. Base Fire Marshal ( Civil Engineer 

and/or Fire Chief) 
5. Base Security Police 

(6) Munitions may be removed directly 
to the munitions assembly and preparation 
area whe!Il no leakage or contamination are 
encountered. 

0910 Requirements for Storage of Nerve Agent 

Munitions. (Also see 0920.): 

(1) Nerve agent munitions can be 
stored in two different configurations, de
pending upon whether they are designed to 
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be shipped as a self-contained end item or 
require a sealed shippi,ng container for stor
age. The requirements for access and entry 
into the igloos, checkililg for presence of 
agent, handling, ere., are essentially the same 
for both storage confi,gurations. Storage 
igloos containing nerve agent munitions are 
not usually considered as being contami
nated. However, a sample for possible nerve 
agent contamination will be taken before un
protected personnel enter the igloos to work. 

(2) The person making initial entry 
into the iglo,o wiU: 

1. Wear minimum protective equip
ment (see paragraph 0906). 

2. Make the initial test for nerve 
agent. 

3. Normally avoid touching any item 
inside the igloo. 

4. Spend a minimum of time within 
the igloo making the initial test. 

5. Make visual checks for agent leak
age from the munitions. If sampling equip
ment and storage configuration permits, all 
munitions seams should be checked. 

(3) Unprotected personnel may enter 
the igloo after, the absenc~ of nerve agent 
has been established. Nh,ve agent detection 
equipment will be operated in the interior 
of the igloo while work is being performed 
therein. If electronic detectiOIIl equipment is 
available,· it will be operated continuously in 
the igloo. If the M-18 sampling kit is used, 
an original sampling of the munition seams 
wHI be made. and follow-up samples will be 
taken if the munition s,hows any evidence of 
rough handling. Contamination checks 
should include the use of detection equip
ment, where possible, as well as the observa
tion of personnel for medical symptoms of 
exposure to .nerve agents. If the presence of 
leaking nerv_e agent is_ suspected, all ,UIIlpro
tected personnel _ will immediately evacuate ,-
the work area. Protected personnel will in-
sure that the igloo is immediately closed. 

( 4) Storage of rierve agent munitions 
requires notification of the same personnel 
listed in paragraph 0909 (5). 
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(5) MunitiOIIls may be removed directly 
to the munitions assembly and preparation 
area when no leakage or contamination 
problems are noted or suspected. 

0911 1 
CB Munitions Unpackaging and Prepara

tion Requirements. From a safety standpoint 
the unpackaging and munitions preparation 
operati,ons present one of the highest poten
tial exposure sources wherein personnel may 
accidentiy come in contact with lethal and 
incapacitating CB agents. Personnel who are 
opening shipping containers, i!Ilstalling com
ponen~, performing functional checkouts, 
etc., IrulY come in contact wiJth an agent that 
has leaked from a damaged or defective 
munition. The following precautions will be 
taken: 

(l) Only essential personnel required 
to work on a CB muniti_on will be permitted 
in the immediate work area (paragraph 
0204). 

(2) Work areas in which lethal and 
incapacitating CB munitions are unpackaged 
and assembled will be sited in an explosives 
storage area which satisfies the require
ments of chapters 4 and 5. 
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(3) Decontamination equipment and 
solutions, as well as heavy plastic bags or 
cans for storing contaminated equipment 
and clothing, will be available at the site. 

(4) Personnel will remove all personal 
articles such as watches, rings, and billfolds 
si!Ilce such items would be subjected to de
structive decontamination or disposal proce
dures. 

( 5) Personnel removing a lethal or 
incapacitating CB munition from its inner 
shipping container will dress in protective 
clothing and equipment, as specified in detail 
in the applicable 11 series Technical Orders, 
before the container is opened. The protec
tion required will vary with the type of muni
tion, agent, and condition of the shipping 
container. 

0911.1 Removal of Lethal or Incapacif;p,t
ing Chernical Weapons From Shipping Con-
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tainers W.ith Sampling Openings. An agent 
analysis''will be made .on chemical munitions 
shipping containers equipped with sampling 
openings to detect agent c01I1tamination be
fore the shipping container is opened. Protec
tive mask and rubber gloves will be required 
as a minimum during such sampling. If a 
leak is evident or agent is present in the 
sample, the container will not be opened 
until decontamination and/or disposal 
operations are instituted. If agent presence 
is not iJndicated by the sample, protected per
sonnel may open the shipping container, 
make a visual inspection for leakage, and 
take further samples. If evidence of leakage 
is not found, unprotected personnel can then 
continue the munition preparation sequence 
or other tasks as specified in appropriate 
technical orders. If agent leakage is detected, 
protected personnel will reseal the container 
and place it in isolated storage for decon
tamination or disposal. 

0911.2 Removal of Lethal or Incapacitat
ing Chemical Weapons from Shipping Con
tainers Without Sampling Openings. When 
chemical munition shipping containers with
ouit sampling openings are opened, appro
priate protective clothing and equipment 
must be used. When the lid or cover fas
teners have been removed, the cover will be 
opened slightly to permit taking an air sam
ple before it is removed completely. This can 
be done while the rest of the munitions crew 
remain upwind without protective equip
ment. Results of this sampling will be ha:n
dled as indricated in paragra.ph 0911.1. 

0911.3 Removal of Biological Antiper
sonnel Munitions from Shipping Containers: 

(1) Biological munitions shipping con
tainers for antipersonnel agents will be 
opened only by personnel in protective cloth
ing specified by the appropriate technical 
order for the particular mun:ition and the 
biological hazard iinvolved. Some munitions 
must be considered contaminated due to type 
of agent and filling technique. Pe:r:sonnel wrn 
remain in the protective clothing until the 
exterior of the weapon has been decontami-
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nated and all packaging material returned 
and sealed in the original shipping container. 

(2) The decontaminated or clean anti
personnel munition will be placed .on uncon
taminated muni.tions handling equipment 
and removed to a nearby clean area for muni
tions preparation work. The s.pecitfic miuru
tion technical order will be consulted for 
instructions on disposal or return of the 
shipping container. Packaging and crating 
may be contaminated. 
Note: Shipping containers for biological munitions 
may have to be opened under a shelt.er (t.ent, shed, 
etc.) during inclement weather to avoid masking 
any evidence of container leakage.) 

!,' 

0911.4 Removal of Biological Anticrop 
Munitions from Shipping Oontainers. Anti
crop munitions are not harmful to personnel, 
and can be opened with minimum precau
tions. In case of major spill, respiratory pro
tection from grossly visible dust clouds of 
agent is necessary to prevent possible res
piratory reaction to particles ·and/ or 
proteins. 
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0912 Preparation and Transportation to Flight
line of Lethal and Incapacitating CB Munitions: 

(1) Personnel working with these CB 
muni:tions after they have been removed 
from their shipping containers and decon
taminated or declared clean do not have to 
wear protective clothing. 

(2) Decontamination personnel and 
equipment will remain in ready status dur
ing the entire unpackaging amd munitions 
preparation operation. 

(3) Munitions preparation and func
tional testing will be performed in accord
ance with the instructions contained in 
approved 11 series Technical Orders. 

( 4) Only properly trained and qualified 
munitions maintenamce squadron decon
tamination personnel will perform the above 
tasks. 

( 5) Only approved munitions handling 
equipment will be used for movement of 



AFM 127-100 I 

these CB munitions to the flightline. (See 
paragraph 0712.1(1).) 

(6) These CB mlllllitions will be trans
ported over the same "safe" routes used to 
transport other explosives items on base. 
There are no other routing requirements for 
items being delivered to the flightline. 

(7) These munitions should be loaded 
directly on aircraft where possible. How
ever, they may be held in a ready explosives 
facility (paragraphs 0210.20(5) and 0519.1 
(2) 1), for minimum periods of time, where 
necessary, provided: 

1. The facility or cell contains no 
other explosives items. 

2. The facility provides protection, at 
least equal to a barricade, for the CB mullli
tions to minimize possible penetration by 
fragments from outside sources. 

3. The facility will be guarded. (See 
paragraph 0921 (4).) 

4. The facility will be downwind of 
critical personnel and resources where 
possible. 

( 8) Personnel need not wear protective 
equipment while transporting these muni
tio1I1s to the flightline, however such equip
ment will be immediately available. Wearing 
of protective masks and other equipment 
when not needed may, due to physical dis
comfort or visibility restrictions, result in 
unsafe operations or conditions. 

0913 loading/Unloading Lethal and l,ncapaci
tating CB Munitions on Combat Aircraft: 

(1) Such CB munitiOIIls will be loaded 
on combat aircraft in accordance with ap
proved -33 loading checklists, by qualified 
munitions loading crews. This operation will 
be conducted in the desigmated explosive
loaded combat-aircraft parking area ( see 
paragraph 0922). Munitions loading person
nel need not wear protective clothing during 
the loading operation. Decontamination per
sonnel and equipment will remain in ready 
status unti!l the loaded aircraft takes off or 
they are relieved by competent authority. 

(2) In the event of aircraft abort or 
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failure to release for a1I1y reason, the follow
ing munitions unloading procedures will be 
used: 
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1. Aircraft Ground Abort. CB muni
tions will be saf ed, unloaded from the air
craft, and immediately returned to the stor
age area or ready explosives facility as 
appropriate, or loaded on another aircraft. 

2. Air Abort Before Munition Func
tion. Returning aircraft will proceed to the 
specified arming/ dearming area which will 
be downwind from critical personnel and 
resources where possible. Munitions will be 
safed and visually checked for damage or 
leakage by personnel dressed in appropriate 
protective clothing. If no damage or leakage 
is ,noted the aircraft will proceed to the 
designated explosives-loaded combat-air
craft parking area. Munitions will than be 
handled as specified in subparagraph 1. 
above. 

( 3) If damage or leakage is observed 
during the operations in 2. above, the air
craft and munitions will be handled in ac
cordance with paragraph 0914. 

( 4) If munition damage is observed, 
personnel dressed in protective clothing and 
equipment will sample the aircraft and 
munition for contamination. If either are 
contaminated, paragraph 0914 will apply. 
If the munition is damaged but no contam1-
nation is found, the item may be UJ1loaded 
from the aircraft in the explosive-loaded 
combat-aircraft parking area. The munition 
will be processed for disposition in accord
ance with AFM 67-1 providing the damage 
is beyond authorized field repair. 

0914 Unloading Contaminated or Malfunc
tioned Munitions .. Normally, fired CB dispens
ers will be jettisoned in approved areas. If 
"em,pty'' CB munitions, dispensers, or spray 
tanks are returned from a combat mission, 
because of malfuncti01I1ing release systems 
or other operational reasons, after the firing 
circuit has been activated, the following will 
apply: 

( l ) Disaster preparedness forces and/ 

• 
I 
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or other trained personnel dressed in appro
priate protective clothing should be main
tained in a ready status. 

(2) The runway will be monitored for 
agent spills, and decontamination will be ac
complished as required. 

(3) Munitions personnel suited in 
appropriate protective clothing will meet the 
aircraft at the arming/ dearming area. Sys
tem safing will be accomplished. Previously 
supplied plugs, caps, or other safing tech
niques will be used in accordance with appli
cable techm.ical orders to prevent agent leak
age. The iruinitions and aircraft will be 
tested for contamination. If there is no con
tamination, 'the aircraft and mµnitions may 
be taken to the explosives-loaded combat-air
craft parking •area for unloading. If con
tamination is present, the following is appli
cable: A heavy conductive plastic bag will 
be slipped over the munition and taped 
firmly in place to prevent the spread of con
tamination when the aircraft is towed to the 
aircraft decontamination area. Decontami
nation of the arming/dearming area will be 
accomplished if contamination is noted. 

(4) Munitions. person~el, dressed in 
appropriate protective clothing, will un
load the returned munition at the decon
tamination location. The munition will be 
covered with additional uncontaminated 
plastic bags and sealed with tape before 
being turned over to EOD personnel for dis
posal action. 

(5) Decontamination of aircraft may 
be necessary. Specific aircraft TOs provide 
guidance concerning general areas of air
craft requiring prime consideration for 
decontamination. for each aircraft and muni
tions combination. The fact that aircraft 
have been externally decontaminated does 
not unconditionally release them from fur
ther controls (see paragraph 0901 (2) ). In 
the event of contamination by any persistent 
CB agem.t, aircraft forms (i.e., AFTO 781 
and 829) will be annotated to this effect. 
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0915 Disposal of Damaged or Leaking CB 

Munitions: 

( 1) Commanders may dispose of CB 
munitions that present an immediate threat 
to personnel or assigned resources in any 
manner that is least hazardous. EOD person
nel will be responsible for dispos;i action in 
accordance with approved . techni~al proce
dures. In many instances the leak may be 
small and readily controllable. W,here this 
is the case, the munitions should be isolated 
and the hazard confined to a shipping con
tainer or a segregaJted magazine "contami
nated/ dangerous" pending disposition 
instructions in accordance with AFM 67-1. 

(2) The preferred method· of disposal 
of· 1ethal and incapacitating CB munitions 
is by chemical deco1I1taminati.on of the agent, 
after removal of the explosive .or propellant 
components. If decontamination is not 
f easable, a high heat dm:mage and oil fire 
may be used with the downw.ind hazard area 
cleared off all personneJ. Explosive compo,n~ 
ents should be removed prior to· ignition if 
possible. These munitions .. will not normally 
be destroyed by the ·. use of exploslive 
charges. This is the least desirable disposal 
method because much of the miaterial will be 
aerosolized or vaporized as a free agent. 

(3) Immersion of any, CB munitions 
containing explosives into deconra,minaticin 
solutions may sensitize the explosive c};l~rge. 
The pertinent technical order will be con
sulted prior to usim.g the immersion, method. ., 

( 4) When the lethal and incapacitating 
CB munitions have been decontaminated by 
either chemical or high ,heat methods the 
residual metal components will not be certi
fied for release through .r~distribution amd 
marketing channels. Burnable packaging 
material which nw.y have .come in contact 
with the agent will be locally disposed of by 
burning. 

( 5) Disposal of residual metal compon
ents from lethal or incapacitating CB muni
tions: 

1. All shipping containers will be 
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decontaminated, marked, and returned as 
directed as OOAMA (OOY). 

2. Other metal components should be 
cut up or crushed flat to reduce total volume 
if possible. The metal will be either covered 
(filled) with concrete and sea-buried beyond 
the continental shelf outside of the 12 mile 
limit, or the metal will be packed in a 
marked, sealed shipping container and re
turned to a desig.nated burial site within ZI. 
Contact OOAMA (OOY) for further instruc
tions. Escort is not mandatory. 

0916 Jettison of Defective or Leaking Lethal 
and Incapacitating CB Munitions. Special emer
gency jettison areas should be designated 
due to the extended downwind hazard of CB 
munitions. These locations should be pre
selected and designated as emergency jetti
son· areas based upon probability of emer
gency conditions, weather (i.e., wind direc
tion, temperature gradient, etc.,), and 
location of operating areas, friendly forces 
or civilian populations. (For Le.ft Hand 
flight procedures and criteria for jettison 
areas see AFR 55 Series.) Items dropped in 
this area, if possible, will be surveyed by 
EOD personnel for processiing in accordance 
with paragraph 0915. At the discretion of 
the local commander, decontamination efforts 
may be accomplished in the vicinity of the 
impact site. 

0917 Safety Requirements for Leaking Lethal 
and Incapacitating CB Munitions. In the event 
of leakage, or any indicaJtion that lethal or 
incapacitating CB agents are escaping from 
a munition, container or conveyance, the 
following criteria apply: 

(1) All personnel will immediately don 
protective masks and promptly evacuate the 
area. Evacuation routes should be upwind 
from source. 

(2) Personnel will not be needlessly 
exposed to the agent for the sake of closing 
doors, vents, etc. Buddies will assist each 
other in moving to a safe area. (See para
graph 0905 (5) .) 
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(3) Every effort will be made to con
trol the leak and cornfine exposure to the 
smallest area possible. 

(4) Personnel who may have come in 
contact with the agent will be isolated and 
decontaminated as required prior to reestab
lishing contact with other personnel. 

(5) Applicable base disaster prepared
ness plan will be implemented as required. 

( 6) The names of all personnel in the 
area at the time of the incident will be 
promptly forwarded to the Director of Base 
Medical Services. Personnel who may have 
come in direct contact with the agent will be 
specifically identified. 

0918 Filling of CB Munitions. Factory filling 
is normally the pref erred method of pre
paring CB munitions, since it reduces the 
combat area equipment, workload, and 
trained personnel requirements as well as 
the hazard of spreading agent contamination 
in friendly areas. However, logistical and/ 
or operational requirements may dictate the 
field filling method of CB munitions prepara
tion in some instances. All plans for facil
ities, design, and siting for field filling of 
lethal and incapacitating CB munitions will 
be forwarded to HQ USAF, Director of 
Aerospace Safety, AFIAS-G2, Norton AFB 
CA 92409 in the same manner as stated for 
site plans in chapter 8 of this manual. 

( 1) Basic requirements and guidelines 
for filling liquid antipersonnel lethal and 
incapacitating biological munitions are: 

1. Filling operations wHl be con
ducted in a room that is under negative air 
pressure compared to the surrounding area. 

2. All air exhausted from the room 
will be filtered or otherwise decontamilllated. 

3. A closed system connection from 
the bulk agent container to the munition will 
be used. 

4. Personnel working in the area will 
wear a full suit of impermeable protective 
clothiing and protective mask or separate air 
supply. 

9-10 
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5. Facilities must be available to 
decontaminate personnel and material prior 

to exit from the work area. 

6. Facilities will be available to con
centrate and/or destroy a11 solid and liquid 
waste material that is produced in the work 

area. 

(2) Chemical munitions should, where 
possible, be filled as stated in subparagraph 

(1) above. However, when such facilities are 

not available, an open field site which pre

sents a safe downwind hazard distance to 
personnel and critical resources may be 

substituted. The .downwind air dilution will 

compensate for the lack of walls and exhaust 

filters but all other criteria will apply. 

(3) Basic requirements and guidelines 
for filling biological anticrop munitions are 
as follows: The main concern is to prevent 
the anticrop agent from infecting the im
mediate agricultural area. Filling operations 

will be conducted in a draft-free area and 
conducted in such a manner as to minimize 
ground contamination and aerosolization. 
Equipment am.d munitions used in fiHing 
operations will be thoroughly decontaminated 
before it leaves the munitions filling area. 
Personnel should wear appropriate protec
tive equipment if grossly visible clouds of 
the agent are produced. Olothing change, 
shower, and clothing dec01I1tamination re
quirements should be established. The work 
area will be decontaminated at the end of 
each working day. 

0919 CB Munitions Magazine and Area Signs 

and Markers. Unless precluded by s.ecurity 

requirements, the following signs will be 

posted on the outside door of magazines or 

entrances to locations containing CB muni

tions. These signs will be in addition to 

hazard markers and symbols and will be 

appropriate to the agent of highest hazard. 

919.1 Group A Chemical Munitions. As 

appropriate for blister or nerve agents. 

( 1) "This igloo ( or location) contains 
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Group A chemical munitions (blister agent) 

requiring the carrying of protective masks. 

If leaking munitions or odor is present, wear 

protective mask and protective clothing," or 

"This storage area contains Group A (blis

ter agents) chemical munitions requiring 

protective clothing and protective masks. 

Wear complete protective clothing. If leak

ing munitiOIIls or odor is present, wear pro

tective mask. UNAUTHORIZED ENTRY 

IS PROHIBITED." 

(2) "DANGER. This igloo (or area) 

contains G or V nerve agent, may require 

the use of complete impermeable protective 

clothing plus protective mask. If any person 

is splashed by liquid agent, wash skin area 

immediately with large amount of water. 

Inject atropine from first-aid packet if agent 

symptoms appear. If breathing stops, admin

ister artificial respiration. Decontaminate 

exposed personnel and evacuate to hospital 

immediately. UNAUTHORIZED ENTRY IS 

PROHIBITED." 

0919.2 Group B Chemical Munitions. "This 

magazine ( or location) contains Group B 

(toxic, smoke, and blood agent) •chemical 

munitions requiring protective masks. If 

leaking munitions or odor is present, wear 

protective mask. UNAUTHORIZED EN

TRY IS PROHIBITED." 

0919.3 Group C Chemical Munitions. "This 

magazine (or location) contains Group C 

(spontaneously flammable) chemical muni

tions. UNAUTHORIZED ENTRY IS PRO

HIBITED." 

0919.4 Group D Chemical Munitions. "This 

magazine ( or location) contains Group D 

(incendiary and readily flammable) chemi

cal munitions. If odor or smoke is present, 

wear protective mask. UN AUTHORIZED 

ENTRY IS PROHIBITED." 
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Table 9-1 AGENTS, MARKINGS, AND PROTECTION 

CHEM- TYPE SYMBOL NAME MARKINGS 
ICAL 

STOR-
BACK- BANDS 

AGE 
LETTER-

GROUP GROUND ING 
(COLOR 
BAND) 

A-Extremely Toxic Chemical Agents. 

Nerve G(-)' Tabun Gray G(-)' 3 Green 
Sarin 
family 

Nerve V(-)' Gray V(-)' 3 Green 

'f' - Blister H(-)' Mustard Gray H(-)' 2 Green ..., complex 

Blister (L etc) 2 Lewisite Gray (- )' 2 Green 

Blister ex Phosgene Gray ex 2 Green 
oxime 

B-Toxic, Smoke, Blood, or Riot Control Agents. 

Blood AC Hydrocy- Gray AC 1 Green 
anic acid 

Psych- BZ Gray BZ 2 Red 

Choking CG Phosgene Gray CG 1 Green · 

Blood CK Cyanogen Gray CK 1 Green 

chloride 

Tear CN Chloroaceto- Gray CN 1 Red 
phenone 

Tear CNB Liquid Gray CNB lRed 
chloroaceto-
phenone 

--------- -

MINIMUM PROTECTION 
REQ'D 

MUNI- CON-
TIONS TAM-
HAN- INATED 

DLING AREAS 
&DE-
CON-

TAMINA-
TION 

OPERA-
TIONS 

D" AFGH" 

D" AFGH3, 

D4 AFG4 

D• AFG4 

n• AFG• 

D BFG 

D C'FG 

D BFG 

D D 

D C 

D C 

• 

-..., 
i"' -0 
0 

-..., 
'-. 
C 
:, 
CD -! 



Tear CNDM - Combination 

Vomiting CN&DM 

Tear CS, CS-1 Chlorobenzal-

CS-2 
malononitrile 

Vomiting DA Diphenyl- ·• 

chlorarsine , .. 

Vomiting DM Adamsite 

Smoke FM Titanium 
tetrachloride 

Smoke FS Sulfer 
trioxide 
chlorosulfonic 
acid 

Smoke HC Hexachloroethane 

C-Spontaneously Flamable Chemical Agents 

Smoke WP 

Smoke PWP 

White 
phosphorous 

Plasticized white 
phosphorous 

D-Incendiary and Readily Flammable Chemical Agents. 

Incendiary IM Incendiary oil 

Incendiary NP Incendiary oil 

Incendiary PTl Incendiary mix 

Incendiary TH Thermite 

Smoke Colored 
burning 

Biological Agents 

Antipersonnel - 6 ...:_6 

Anticrop -6 -6 

• 
Gray 

Gray- •·· 

Gray 

Gray 

Gray 

Light 
green 

Light 
green 

Light 
green 

Light 
green 

Light 
green 

Light 
red 

Light 
red 

Light 
red 

Light 
red 

Light 
green 

G:ray 

Gray 

CNDM !Red 

cs 1 Red 

cs .. 
2 Red 

DA 1 Red 

DM 1 Red 

FM in black --------------
or white 

FS in black ---------------
or white 

HC in black ---------------
or white 

WP in light ---------------
red 

PWP in light ---------------
red 

IM in black ---------------

NP in black ---------------

PTI in black ---------------

TH in black ----------------

Top of item ---------------
in color of 
smoke 

-6 -6-

-6 -6 

D 

D 

D 

D 

D 

_D 

_D 

D 

-5 

-5 

D 

D 

C 

C 

CF 

C 

C 

D 

DF 

p 

DE5 

DE5 

I 

I 

I 

I 

I 

BFG 

CFG 

• 
-..., 
c.. 
C 
::, 
CD -'° °' CD 
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Notes: 1. Bands: 3 (green) =nerve; 2 (green or red) =persistent; 
1 (green or red) =non persistent; 1 (yellow) =high explosives 
(bursters, etc.); 1 brown=low explosives (propellants, etc). 
2. Specific chemical agent within the type will determine the marking. 
(See AFM 355-7) 
3. M5Al protection and treatment sets or emergency G first-aid kits 
will be readily available. 
4. M5 ointment kits will be readily available. 
5. First-aid kits for WP burns--eopper sulfate pads, five gallon pail 
and sponges, one gallon bottle of 5% copper sulfate solution and 
gauze sponges. 
6. Biological markings as per instructions in security classification 
guidelines. 
A-Protective mask and complete Butyl protective clothing will be 

worn: Suit, hood, gloves, boots, and booties. 

A • 

B-Protective mask and impregnated cloth suit and hood will be 
worn, with Butyl gloves, boots, and booties. 

C-Protective mask, Butyl gloves, cloth field coverall, and boots or 
shoes that may be left in the decontamination station. 

D-Protective mask and Butyl gloves will be within reach for use. 
These will be worn for suspected agent contamination; or in the 
case of smoke, the protective mask will be worn. 

E-Face shield, flameproof gloves, and covering for the skin will be 
worn. 

F-Decontamination shower will be available. 
G-Decontamination apparatus will be available. 
H-Ambulance will stand by in .an adjacent uncontaminated location. 

This may be a helicopter in a remote area. 
I-Call fire department. Isolate area and eliminate sources of igni

tion. 

-.., 
'i" -0 
0 

-.., 
&... 
C 
:::, 
CD -! 

• 



12 June 1968 

0919.5 Biological Antipersonnel Munitions. 
The folilowing sign, 1ncorporating a biological 

Specifications (Standard size). 
Size--2½ inch radius 
Background~White or neutral color 
Emblem-Orange (reflectorized is preferred) 
Lettering-Black or orange 
Centedines-120° apart 
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hazard emblem, will be used. (See next page 
for emblem.) 

Circle sizes 
a=;½x= ¼" 
b=l½x=3)_i,'' 
C=2X= l" 
d=3x=l½" 
e=5X=2½" 

Circ1e centers at 0,2,3 as indicated by dash lines. 
Leave breaks in design at circle intercepts for stencil support. 
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AFM 127-100 I 12 June 1968 

BIOLOGICAL ANTIPERSONNEL MUNITIONS EMBLEM 

ACWAL SIZE 

"BIOHAZARD" 
Figure 9-1. Biological Hazard Emblem. 

This magazine (or location) contains biological antipersonnel agents, which (will*) (will 
not*) require the use of protective mask upon entering. If agent is leaking, decontaminate 
personnel and report to dispensary. If agent is not leaking, mask may be removed. 

UNAUTHORIZED ENTRY IS PROHIBITED 

* Use applicable wording: Mask is required for initial entry if the primary agent container or basic 
munition is not in the secondary (shipping) overpack. Mask is not required if the item is in the overpack. 
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0920 CB Munitions Firefighting Procedures. 

Firefighting procedures for CB munitions 

will vary with the type of munition being 

stored. When lethal and inoapacitating CB 

munitions are in the immediate area, fire

fighting will be confined to prevention of 

fire spread, rescue of personnel, and con

servation of urgently needed resources. This 

will be done from a safe upwind location, 

wearing appropriate protective clothing 

under standard firefighting garments. 
(Table 9-1.) Self contained breathing ap

paratus may be worn as a substitute for the 

protective mask. Close coordination will be 

maintained with the base disaster prepared

ness officer amd munitions safety officer to 

pre-plan firefighting procedures :for specilfic 

areas and agents. A monthly fire inspection

will be made of CB igloos and magazines to 

insure that combustibles are kept to a mini
mum. 

(1) Group A Chemical Munitions. 

These munitions contain nerve and blister 

agents (symbol G or Double Bar, see para

graph 0307). Where agent-filled munitions 

are involved in fme and no danger of explo

sion exists, the fire may be approached from 

the upwind side and extinguished. When 

there is danger of explosion, proper precau

tions will be taken. Aerosol and vapor will 

result when agent filled items are detonated; 

fragments may be contaminated. When 

nerve or blister agents are involved in a fire 

the public will be evacuated to a distance of 

2 miles downwind and 1 mile upwind and 
sidewind. Weather conditions will greatly 

aff ecit the extenrt of conitamination. Ref er to 

chapter 3 for firefighting guidance and fire 

symbols for various hazar:ds and combina

tions of hazards. When the fire has been 

extinguished and· the danger of explosion is 

over, decontamination procedures applicable 

to leaking munitions will be applied and 

tests performed to determine decontamina

tion effectiveness before fire salvage opera

tions are conductE}d in cooperation with 

disaster preparedness personnel. 

(2) Group B Chemical Munitions. 

The munitions contain blood agents, inca
paci'tating agents, burning type riot control 
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munitions, and screening smokes. All fires 

in this group may be approached from the 

upwind side and extinguished. Respiratory 

protection wiH be required for fighting fires 

involving this munitions group. The riot con

trol munitions may leave concentrations of 

irritating agents on personnel, material, amd 

clothing. This may require special shower, 

clothes washing, and equipment decontami

nation precautions. 
(3) Group C Chemical Munitions. 

These chemicals (phosphorus) are spontane

ously flammable when they come in contact 

with air. All fires of these agents may be ex~ 

tinguished by normal firelfighting methods. 

All personnel fighting a fire of this type will 

wear protective masks or self cOIIltained 

breathing units since the smoke from these 

chemicals is very irritating to the throat and 

lungs. When phosphorus has leaked onto the 

floor or other parts of a magazine and has 

been extinguished, a fire guard will be sta

tioned within the· building until the spilled 

phosphorus has been completely removed; 

when the water used in firefig,hting evapo

rates, the phosphorus will reignite. This may 

take from minutes to weeks dependent upon 

local conditions (see paragraph 0306.5). 

Phosphorus which has extinguished itself by 

forming a crust can reignite if the crust is 

broken. Small amounts of phosphorus are ' 

best removed by scraping off as much as 

possible with an implement such as a putty 

knife amd 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 in the 

vicinity have been removed. After removal 

of spilled agents, a fire guard will be sta

tioned at the magazine for at least two days. 

The facility must be thoroughly examined 

and proven free from the· possibility of 

reignitiOIIl before munitions are restored. 

(4) Group D Chemical Munitions. 

These munitions burn with an extremely 

high temperature and may be hard to extin

guish. Normal firefighting precautions are 
required. 

(5) Biological Munitions. When extin
guishing fires involviing biological munitions, 
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only the following will be used: WATER
FOAM, FOG SPRAY, or PURPLE K
LIGHT WATER COMBINATION. DO NOT 
DIRECT A WATER STREAM ON BIO
LOGICAL MUNITIONS INVOLVED IN A 
FIRE. Use of chemical ·extinguishing agents 
will be controU.ed by the senior fire officer 
at the scene of :the fire. A biological munition 
may rupture due to pressure induced by the 
heat. Every effort must be made to contain 
the agent. The fire should be fought from the 
upwind side of the munition to the maximum 
extent possible. When antipersonnel biolog
ical agents are inv;olved in a fire, the public 
will be evacuated to a distance of 2 miles 
downwind and 1 mile upwind and sidewind. 
All firefighting equipment at the scene, as 
well as the firefighters personal clothing and 
protective equipment must be sterilized or 
incinerated after use. Firefighters will per
form appropriate personal decontamination 
before leaving the area. 

(6) Under no circumstances will non
Department on Defense firefighting person
nel be permitted to attack fires on base hav
ing hazard markers for biological munitions, 
1I1erve agents, persistent poison agents, and 
non persistent poison agents ( off-base see 
AfR 355-7). 

0921 Storage of Biological and Group A Chemi
cal Munitions. Biological and Group A chemi
cal munitions will normally be stored in the 
same general area since many of the storage 
and safety requirements are common. Bio
logical muniti01I1s will be environmentally 
controlled at all times to extend agent shelf 
life. CB munitions will be stored in an igloo 
type magazine with earth cover. Concrete 
floors which have been treated with sodium 
silicate to prevent agent absorption, are 
required. In special cases stainless steel 
floors may be used, providing all seams are 
welded. In laboratories or munitions prepa
ration areas, absorbent title can be used over 
concrete or stainless Slteel surfaces if the 
tiles can be easily removed and destroyed as 
part of the decontamination procedures. The 
following general guidance is provided: 

(1) Items assembled with or without 
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explosives will be stored in earth-covered 
igloos or other underground structures of 
comparable or greater strength. 

(2) Norma;lly, because of the reduced 
quallltities of explosive material involved, the 
quantity of munitions to be stored in a struc
ture is limited only by the physical capacity 
of the building. 

(3) The storage area should be enclosed 
by a :non-climbable chain-link fence located 
at least 500 feet from the stored CB muni
tions. Lighting of the CB munitions storage 
area is recommended for safety and securify. 

( 4) The storage area should be under 
the surveillance of a continuous two man 
roving patrol, or of fixed gua~ds, for hazard 
detection (as well as for security). 

( 5) Stored munitiOIIls will be inspected 
at least monthly to detect evidence of leaks 
or other abnormal conditions (see paragraph 
0407). 

(6) Items wiH be arranged in storage 
to facilitrute inspection for damaged or leak
ing containers and permit removal where 
necessary. 

(7) Field telephones, radios, gas alarms 
or other means of commUIIlication will be 
maintained, to contact responsible personnel 
in case of an emergency. 

(8) Detection equipment, medical sup
plies, decontamination equipment, and de
COIIltaminaJtion solutions will be immediately 
available at all times. 

( 9) Change houses and ~howering 
facilities, either stationary or m~bile, will 
be provided at the storage area. Eating, 
chewing, and smoking will be confined to 
designated safe areas. 

( 10) Wind-direction indicators will be 
utilized to insure positive determinatiolll of 
the upwind direction for evacuation· in the 
event of an emergency. Operations should 
be conducted downwind of personnel and 
critical facilities where possible. 

(11) Periodic safety trai,ning will be 
conducted for all personnel involved in CB 
operations. Personnel will attain and 
maintain proficiency in: the recognition of 
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toxic symptoms of the agents involved; the 
use of protective, detection, and decontam
ination equipmenlt. 

(12) Hunting will not be permitted in 
the area (this is an exception to paragraph 
0205). 

0922 Explosive Handling Facilities for Lethal 

and Incapacitating CB Munitions. 

(1) Such munitions can be loaded or 
unloaded from aircraft parked in normal 
explosives-loaded combat and cargo aircraft 
parking areas (see paragraphs 0210.20 
and 0519.1) provided the mUIIlitions are not 
externally contaminruted. However, parking 
should be downwind of critical personnel 
and resources where possible. (See para 
0912.) 

(2) Separate arming/dearming areas 
should be used for required inspections of 
CB munitions and aircraft involved in CB 
missions, as explained in paragraphs 0913 
and 0914. If exclusion areas are not avail
able, normal ·arming/ dearming areas wiH 
be divided and one portiO!Il designated for 
the exclusive use of potentially contaminated 
aircraft during contamination testing. Air
craft not involved in CB missions will be 
directed to the other portion of the arming/ 
dearming area to minimize the possibility 
of contamiMtion. Areas used should be 
downwind from critical personnel and other 
resources. 

(3) The aircraft decontamination pad 
should be connected with the arming/ 
dearmililg area by a surfaced taxiway. The 
decontamination pad will be located down
wiiid of critical personnel and resources 
where possible. It will consist of a concrete 
pad, large enough to catch all decontaminant 
sprayed on the aircraft, sloped to drain all 
liquid to an impermeable catch basin. The 
catch basin will be of sufficient size to hold 
all of the decontaminant solutions, plus de
contaminant neutralizing mixtures, which 
may be expended over several days of opera
tions. The catch baisin wil,l be designed to 
facilitate sampling by Military Public 
Health Personnel. Provisions for mixing and 
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adding chemicals to neutralize decontamina
tion solutions and CB agents are required. 
The catch basin will be equipped with a 
means of discharging (pump, valve, etc.) 
the neutralized solutions to the surrounding 
drainage system or liquid waste dispo:;;al 
vehicles, as approved locally from a ~ivil 
engineering viewpoint. 

0923 Explosives Safety Distance Criteria for 

Lethal and Incapacitating CB Munitions: 

(1) The criteria requiring the greater 
separation will goverin in the storage of 
these agents. Normally, separation criteria 
required for the agent will be greater than 
the safety distances required for the explo
sives contained in the assembled munition .. 

(2) Inhabited building distance for 
lethal and incapacitating CB munitions will 
be 4488 feet. All other facilites and expo
sures not directly related to the storage of 
these agents should be excluded from -the 
"inhabited building" clear zone wherever 
possible. 

(3) CB mUIIlitions and agent containers 
not assembled with explosive components, 
or which have explosive components that 
present little or no blast or fragment 
hazards, will be stored as class 8 items. (See 
paragraph 0536.) Specific safety separation 
distances have not been established for 'CB 

. . ~ 

munitions, with the exception of POL (para-
graph 0522.7) and. airfield (paragraph 
0525) criteria. 

( 4) CB munitiOIIlS storage facilities 
should, where possible, be located in a sepa
rate• area or in a separate section of the ex
plosives storage area. Magazine distance will 
be maintained between all storage facilities 
as a minimum. However, these lethal and 
incapacitating CB munitions must be pro
tected from fragments, blast, and earth 
shock from outside sources. The required 
earth-covered igloo (paragraph 0921) pro
vides reas0tnaible protection from fragment 
attack, Distance is necessary to prevent 
damage to the igloo of sufficient magnitude 
to cause unacceptable damage to the con
tents. Therefore: 
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1. Separate storage magazines or 
sites located at less than intraline distance 
will not be used for storage of mass-detonat
ing munitions (Class 7 or "(M)" designated 
classes). 

2. Storage cells (igloos), of the mul
tiple-cell, metal-arch, earth-covered, igloo 
structure (table 5-7A), immediately 
adjacent to cells containing these CB muni
tions will not be used for storage of mass
detonating munitions. If necessary, other 
cells may be used for the normal storage of 
any explosive. 
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(5) Good judgment should be exercised 
in separating stored munitions to minimize 
decontamination problems and conserve 
operational resources if a leak or illlcident 
occurs. Where special safety requirements 
have not been provided, for (or with) the 
stocks involved, and separation appears 
necessary 'because of agent persistency, 
etc., request for specific information should 
be directed to OOAMA (OOY), Hill AFB 
UT 84401. 


