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WARNINGS

BURNING HIGH EXPLOSIVES WHEN INITIATORS OF ANY
DESCRIPTION ARE INCLUDED WILL PROBABLY RESULT IN A
DETONATION. WHEN BURNING EXPLOSIVES AND/OR
MUNITIONS, PROTECTION AGAINST THE POSSIBILITY OF A
DETONATION MUST ALWAYS BE 'TAKEN. MIXING OF VARIOUS
TYPES OF BULK EXPLOSIVES WILL NOT BE PERMITTED DURING
BURNING OPERATIONS. SINCE EXPLOSIVES CONTAIN THEIR
OWN OXIDIZER, BURNING EXPLOSIVES CANNOT BE EX·
TINGUISHED BY SMOTHERING.

BURNING OF ICM'S WILL NOT BE UNDERTAKEN AS THIS COULD
CAUSE SCATTERING OR EJECTION OF CARGO. SCATTERED OR
EJECTED CARGO IS CONSIDERED ARMED AND HAZARDOUS.

DO NOT ATTEMPT TO DETONATE ANY ITEM USING LESS THAN
THE AMOUNT OF EXPLOSIVE CHARGE SPECIFIED IN THE Ap·
PLICABLE DEMILITARIZATION DMWR.

BLASTING CAPS WILL NOT BE BURIED. DO NOT WORK WITH
ELECTRIC BLASTING CAPS OR OTHER ELECTRO-EXPLOSIVE
DEVICES WHILE WEARING STATIC PRODUCING CLOTHING
(NYLON, SILK, SYNTHETIC HAIR, ETC.). BLASTING CAPS WILL BE
CARRIED IN APPROVED CONTAINERS AND WILL BE KEPT OUT OF
DIRECT RAYS OF THE SUN, WHENEVER POSSIBLE. WHEN EX·
PLOSIVE CHARGES ARE TO BE COVERED WITH EARTH OR TAM·
PED WITH EARTH, THE CHARGES WILL BE FI'ITED WITH
DETONATING CORD LEADS THAT HAVE A MINIMUM OF 2
METERS (SIX FEET) UNCOVERED ON THE EARTH'S SURFACE.

A SEARCH OF THE SURROUNDING AREA WILL BE MADE AFTER
EACH ~ETONATION. ANY FUZED MUNITION OR ITEMS WHICH
MAY HAvE INTERNALLY DAMAGED COMPONENTS THAT HAVE
BEEN THROWN FROM THE PILE/PIT WILL BE DETONATED IN
PLACE. WHERE OPERATIONS REQUIRE THE USE OF A PER­
SONNEL SHELTER, THE SHELTER WILL BE LOCATED NOT LESS
THAN 91 METERS (300 FEET) FROM THE DISPOSAL SITE AND WILL
AFFORD SUBSTANTIAL FRAGMENT-PROOF OVERHEAD COVER
AND FRONTAL PROTECTION.
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GENERAL INSTRUCTIONS
FOR

DEMILITARIZATION/DISPOSAL OF CONVENTIONAL MUNITIONS

REPORTING OF ERRORS

•

You can help improve this manual. If you find any mistakes or
know of a way to improve the procedures, please let us know.
Mail your DA Form 2028 (Recommended Changes to Publications and

'Blank Forms), or DA Form 2028-2 locate9 in the back of this manual
direct to Commander, U.S. Army Armament, Munitions and Chemical
Command, ATTN: AMSMC-MAY-T, Picatinny Arsenal, NJ 07806-5000. A
reply will be furnished to you.
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CHAPTER 1

INTRODUCTION

•

1-1. PURPOSE AND SCOPE

a. This user manual provides
ready references to sources of informa­
tion, regulations, and technical experts
for the purpose of 'ensuring that demili­
tarization/disposal activities utilize
and implement the latest gUidance and
technical knowledge. The contents are
intended to supplement existing infor­
mation, regulations, and instructions
directed specifically at demilitariza­
tion/disposaloperations. Requirements
and procedures in DMWR's on specific
ammunition items will take precedence
when in conflict with those stated in
this manual.

b. The information, guidance, and
'references pertain to excess, unservice-
able or obsolete conventional munitions

l
and explosives. Chemical Group A Agents
and certain Chemical Group B Agents, in­
cluding blood agents CG and BZ, are ex­
cluded from the provisions of this manual.

c. The requirements of this manual
apply to Military Installations or Facil­
ities, and Joint Military - Civilian
Activities which are responsible for the
demilitarization/disposal of Conventional
Ammunition. They will be followed except
where the provisions of the host country
are applicable.

d. War~ings, cautions, and notes
which appear in this manual are defined
as follows:

WARNING

AN OPERATING PROCEDURE,
PRACTICE, ETC., WHICH IF
NOT CORRECTLY FOLLOWED,
COULD RESULT IN INJURY TO
PERSONNEL OR LOSS OF LIFE.

CAUTION

AN OPERATING PROCEDURE,
PRACTICE, ETC., WHICH IF
NOT STRICTLY OBSERVED,
COULD RESULT IN DAMAGE
TO, OR DESTRUCTION OF,
EQUIPMENT.

NOTE

An operating procedure,
condition, etc., which is
essential to highlight .

1-2. FORMS, RECORDS, AND REPORTS

a. General. Responsibility for
execution of forms, records, and reports
rests upon the commanders of all instal­
lations performing demilitarization/
disposal operations. Records, reports,
and authorized forms normally indicate
the type, quantity, and condition of
materiel received, demilitarized, and
disposed of.

b. Authorized Forms. The forms gen­
erally applicable to units handling sub­
ject materiel are listed in appendiX A.
Refer to TM 38-750 and TM 38-750-1 for
instructions on use and completion of
these forms. For a current listing of
all forms, refer to DA Pam 310-1. I

~. Field Report of Accidents. Acci­
dents involving injury to personnel or
damage to materiel will be reported on
DA Form 285, in accordance with AR 385-40.

~. Report of Damaged or Im~r~per

Shipment. All shipments of m~nltlons .
received in damaged or otherwlse unsatls­
factory condition, because of deficien­
cies in preservation, packaging, marking,
loading, storage, or handling will be.
reported on SF 364 in accordance with
AR 735-11-2. Reports of damaged or im­
proper shipment due to transportation
discrepancies ~re to be reported on SF
361 in accordance with AR 55-38.

e. Fires. A fire report will be
prepared-on-ill fires, or explosions fol­
lowed by fires, which result in injury,
loss of life, or property damage (repair
or replacement cost of $100 or more) at
all DA installations. Property includes
Army equipment, materials, structures,
plants, systems, timber or grassland, or
other property. Motor vehicles or air­
craft damaged while in use are excepted'
from this report. For further information,
refer to AR 420-90. Reports of fire, or
explosion followed by fire, involving
ammunition or explosives are made in ad­
dition to the reports specified in AR 385­
40.
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1-3. WAIVER ACTIONS

•

(£) Within oversea commands,
through command channels to MACOM and
theater headquarters.

(a) Within CPNUS, through
command channels to the CONUS MACOM com­
manders.

(3) Submission. Requests for
wa~vers will be forwarded as shown below.

(d) ~afetY precautions during
the period of-waiver.

(e) Development of a waiver
plan. This w~ll include milestones, re­
sources, and actions planned to eliminate
the need for the waiver.

. (~) Requirements. Req~ests.for
wa~vers w~ll conta~rt the follow~ng m~n­
imum information:

the waiver.
Specific time period for

(b) Grant waivers to Q-D
standards for-installations and activities
within their areas of authority.

(b) Safety regulations that
will be violaTed, and reasons.

granting waivers to Q-D standards.

d. Requests for Waivers.

(1) General. Commanders of in­
stallations, act~v~tie?, ando~her ammuni­
tion locations wi~l subm~treques~s for
waivers through command channels. This
will be done when Q-D standards cannot be
aChieved. _When such waiv~rs impact on
other commands, initia~ing activities will
coordinate requests with these local com­
mands. Requests for waivers will include
copies for intermediate commands. CONUS
commanders will coordinate with other af­
fected MACOM commanders before granting
waivers.

(a) Description of conditions.
This will incTude maps showing distances
to internal and external exposures, loca~

tion of personnel, facilities exposed, and
quantity and type or class of ammunition
or explosives. .

Oversea theater(~)
commanders.

~. Mandatory Requirements. Mard~­

tory requ~rements are those ~n whifh the
: terms "shall", "will", or "must" are

~ used. The advisory provisions include
the terms "should" or "may".

. _ (3) Commanders to whom waiver
Cauthority is delegated (per (!) above)
will :

a. General. The mandatory require~

ments and adv~sory provisions set forth
",in this manual apply to each command,
unit, activity, and facility where com,
mariders are charged with the responsi~

bility for safety and are implemented
by DARCOM-R 385-100 and TM 9-1300-796.

(a) Commanders of major
Army commands-(MACOMS) in CONUS~ .

(1) The Chief of Staff, U.S.
Army (CSA) is the controlling authority
for granting waivers of Q-D safety

. standards for ammunition and explosives.
This authority is redelegated by this
reg~lation to: ..

(c) The Chief, Nation?l
Guard Bureau (~GB). .

~ (2) This authority will not be
'redelegated further.

c. Waivers.· Waiver actions regard­
ing aeviat~on trom mandatory standard? of
this manual other than ammunition and ex~

plosive quantity-distance standards shall
:be submitted through channels to the ap~

propriate major CONUS or oversea com~

mander for review and approval. All ap~

proved waivers shall be granted for def­
inite periods not exceeding one year ~nd

shall be reviewed annually by the ~ub-

,mitting installation or activity .tp
'determine whether current conditions

warrent continuation or modification of
the wavier. Waiver renewal requests
must be submitted when extensions are
necessary. The only exception to the
above is for ammunition and explosives

Jquantity-distance conditions. Waivers
for Q-D shall be treated as follows:

(a) Ensure the existence of
necessary and-compelling reasons before (£) Within ARNG to CNGB.
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e. Time Limitations.

(1) Waivers normally will be
limited to 1 year or less; no waivers
will.be in.effect for ~ore than 5 years.
A walver wl1l be consldered as rescinded
on its expiration date. Installation or

~activity commanders will forward waiver
renewal requests in time to permit in­
ve~tigati?n, evaluation, and reply.
Walvers .wll1 not be renewed unless all
practicable means for corrections have
been exhausted.

(2) Waivers granted for more
than 1 rear will be reviewed each year
by the lnstallation or activity comman­
der. This wi 11 ensure that circumstances
requiring the waiver have not changed.
Results of this review (and a progress
report regarding milestones that have
been completed) will be forwarded through
command channels to the MACOM commander
granting the waiver. .

(3) Request for amendments will
be initiated when:

(a) Factors or circumstances
p:ovide a basis for a change to the ini­
tlal requests for waiver.

(b) New conditions arise to
affect an existing waiver.

(4) When factors of circum­
stances prevent a waiver condition from
be~n~ corrected within 5 years of an
orlglnal request (submitted after the
ef~ective date of this regulation), the
walv~r becomes a candidate for exemption.
The lnstallation commander will review
exemptions each year and assure that a
record of this review be maintained
locally .

f. Exemptions.

(1) Exemptions are relatively
long-term exceptions to otherwise manda­
tory standards. They will be granted
only under the following conditions:

(a) When immediate correc­
tive measures-are impractical.

,'-
~ (~) Where impairment of the

overall defense posture would result.

TM 9-1300-277

(c) When positive programs
f?r ~ventual elimination of the exemp­
tlon s need are being purs~ed.

(2) Exemptions. can be authorized
only by the Secretary or Under Secretarv
of the Army, or higher authority. J

(3) Requests for exemptions will
be sent to HQDA(DAPE-HRS), WASH DC 20310.

(4) Exemption requests must in­
~lude det~iled information on the hazards
lnvolved ln the operation. A hazard an­
alysis must describe expected casualties
and property losses on a worst-case basis.

/

£. DOD Explosives SafetJ Board.
Recommendatlons ot the Dob ~xplos1ves

Safety Board (DODESB) will be considered
by HQDA(DAPE-HRS). This will help re­
solve requests for waivers or exemptions
or controversial decisions. (See AR 385~
60. )

h. Disagreements. Requests for
walvers or exemptlons within CONUS that
cannot be resolved between ~~COM comman­
ders will be referred to HQDA(DAPE-HRS)
WASH DC 20310, for resolution. '

i .. Records. Copies of waivers and
exemptlons wlll be maintained in the
safety offices of installations and
MACOMs.

i .. Clarification. Requests for
clarlflcatl0n of provisions of this
regulation will be submitted to HQDA
(DAPE-HRS), WASH DC 20310.

1-4. HAZARD CLASSIFICATION

The U.S. Army DARCOM is responsible
for assigning proper hazard classifica­
~ion (TB 700-2) DOD storage compatibil­
lty groups, Department at Transporcacion
(DOT) class, and DOT markings for am- .
munition and explosives adopted for use
by the Army. Information desired for
existing munitions and required data re­
garding newly developed systems shall
be addressed to Director, DARCOM Field
Safety Activity, ATTN: DRXOS-ES, Charles­
town, IN 47111.
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CHAPTER 2

SAFETY AND ACCIDENT PREVENTION

•

2-1. INTRODUCTION

a. All personnel engaged in oper­
ations in which munitions or other
hazardous material are involved shall
be thoroughly trained in explosive

.safety, and be capable of recognizing
hazardous explosive exposures. Safety
must become a firmly establish~d habit
when working with or in the vicinity of
items having explosive, flammable, or
toxic hazards.

b. The safety requirements in
TM 9-1300-206 <Ammunition and Explo­
sives Standards) for other than
DARCOM installations and DARCOM-R
385-100 <Safety Manual) for DARCOM
installations will be followed.
These requirements have been formu­
lated to assure safety in activities
involving ammunition and explosives.

c. Improper, rough, and careless
handling of munitions may result not
only in malfunctioning but may cause
accidents which result in loss of
life, injury, or property damage. The
history of accidents which have oc­
curred in the use, handling, shipping
and storing of munitions shows that in
most instances, where the cause was
determined, the accidents have been
due to human error and circumstances
which were avoidable.

d. Munitions will be handled under
the-direct supervision of competent
personnel who thoroughly understand
the hazards and risks involved.

e. Operations will always be based
upon minimum possible exposures con­
sistent with efficient operations.

f. The absence of a safety require­
ment in this manual does not necessarily
indicate that no safeguards are needed.
If hazardous conditions present im­
mediate danger to life and property,
operations will not be continued until
the hazard has been corrected or
eliminated.

2-2. GENERAL REQUIREMENTS

NOTE

Limitations and restric­
tions as to the means and
the items that can be de­
militarized/disposed of
vary from location to loca­
tion. These limitations
and restrictions must be
checked prior to demilitar­
ization.

a. The following agencies, as a
minimum, will be notified prior to
starting demilitarization/disposal
operations:

(1) Medical Facility.

(2) Security Police.

(3) Fire Department.

(4) Base Operations.

(5) EOD/Safety Office (When I
,available on base.)

b. At minimum safe distances stated
in D~COM-R 385-100/TM 9-1300-206 per­
sonnel in the open may be exposed'to some
fragments and debris. Therefore action
should be taken to reduce hazard~ by:

(1) Confinement to the greatest
extent possible.

(2) Use of barricades.

(3) Evacuation of personnel not
essential to the demilitarization/dis­
posal operation.

(4) Use of overhead and frontal
cover for personnel.

(5) Personnel engaged in demil­
itarization/disposal work shall be given
ample time to reach a safe distance
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prior to detonation. The signal for
detonation shall be given by the
supervisor after all personnel a-r,e
protected by cover or have reached ~

safe distance. Safe distances will
be observed by all personnel.

(a) If a hazardous situation
is encountered, all operations in the
immediate vicinity will be shut do~n,

and personnel evacuated to a safe
location. Operations will not be
resumed until the hazard has been
eliminated. Prompt action will be
taken to control any hazard.

(7) The demilitarization/
disposal of munitions by burning or
detonation involves the release of
toxic fumes. A covered pit may limit
the range of fragments but the conj;-r,ol
of fumes is dependent upon a number of
factors, each of which must be care­
fully assesRed for the particular
material being destroyed at the time
and place the operation is conducted.

(8) No demilitarization/
disposal operation will be conducted
during an electrical storm or when such
a storm is approaching within 5 kilo­
meters (3 miles). Additionally, dts­
posal by detonation using an electrical
firing system will not be conducted
during sand, dust, or snow storms.

(9) Demilitarization/disposal
by open burning will not be conducted
when wind velocity exceeds 15 miles Per
hour. .

2-3. SAFETY AT DEMILITARIZATION/
DISPOSAL AREAS

a. TM 9-1300-206 provides information
concerning hazards to personnel and
damage to facilities that may be expected
at given distances. These distances do
not provide protection to personnel in
the open from fragments and debris.

b. The minimum required signs or
warning devices at the entrances and
around the perimeter of the demilitari­
zation/disposal are as follows:

(1) Red range flag to be flown
or a rotating red beacon light be in
operation during demilitarization/
disposal operations and removed only
after the range has been declared safe.
The flag will be a minimum of 0.9

2-2

meters (three feet) wide by 1. 5 meters •
(five feet) long.

(2) Danger signs with the
leg.end EXPLOSIVE DISPOSAL RANGE-KEEP
OUT imprinted on them, will be ,posted at
the entrances and at 152 meters (500-
foot intervals) around the perimeter of e
the range. The signs will be mUltilingual .
when necessary and of sufficLent size to
incorporate the legend in 5 centimete~s

(two-inch) red leiters on the white btck-
ground.

(3) Guards, safety signal, and
warning signals will be used as required
to keep unauthorized personnel from
danger areas during destruction oper-
ations. .

c. In areas where demili tarization/
disposal ranges are-not under constant
control of U.S. Armed Forces, th~ fol­
lowing safety requirements will be
strictly adhered to:

(1) Prior to starting demil­
itarization/disposal operations, the
disposal range will be searched for un­
authorized personnel.

(2) Guards will be posted to
prevent entry into the area prior to and
throughout the demilitarization/disposal e
operation. Guards will be afforded
adequate protection from fragments.

d. A first aid kit, NSN 6545-00­
116-1410, or suitable substitute, will
be available during disposal operations.
An ambulance or first aid vehicle, manned
by personnel trained to handle casualties
that may occur during demilitarization!
disposal of specific munitions, will be
on hand. Type of equipment for specific
munitions being demilitarized/disposed
of will be coordinated with the Base
Medical Facility.

•
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The pit will be a minimum of 1.2
meters (four feet) deep and the item
to be destroyed covered with 0.6
meters (two feet) or more of earth.
Pits are not required when disposal
takes place on a bombing range. If
pits or. similar aids are not used
to limit fragments, cautions will be
taken to protect personnel and equip­
ment. The use of a pit or barricade
or other means of confinement is
mandatory where ranges do not have
732 meters (2400 feet) of clearance.

~. Where operations require the use
of a personnel shelter, the shelter will
be located at the appropriate inhabited
building distance for the quantity/type
of materials being detonated, but in no
case less than 91 meters (300 feet) from
the disposal site. The shelter shall
afford substantial fragment-proof over­
head cover and frontal pro~ection.

h. Tools and equipment to be used
durIng disposal operations will be
afforded protection to prevent damage.
Safety equipment/clothing will be
readily available but must be protected
from damage.

i. Fire prevention is an integral part
of any munitions disposal operation. At
locations where a high fire hazard exists,
such factors as weather and local environ­
mental conditions become critical. When
the_fire department is contacted, the
local fire hazard potential will be eval­
uated and a determination made as to ad­
ditional protective measures necessary
to ensure effective fire prevention. If
adequate fire preventive/protective
measures cannot be taken, demilitariza.
tion/disposal operations will not be con­
ducted.

1. Firefighting equipment will be
present at the scene to combat grass,
brush, or equipment fires. Type of
equipment and any additional protective
measures necessary in high fire risk
areas/periods will be coordinated with
the Base Fire Marshall.

k. All disposai operations will be
conducted in accordance with approved
SOP's, DMWR's, ~nd this manual.

1. Disposal actions will be com­
pleted in the safest most expeditious,
and cost effective manner available at
a particular disposal site. Items
with compatible characteristics and
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similar disposal methods should be dis­
posed of in a single operation whenever
possible. In disposal operations com­
pleted by detonation, consideration
should be given to utilizing items with
a high explosive content to enhance ef­
ficiency and cost effectiveness. Mixing
of bulk explosives will not be permitted
during burning operations.

m. Some munitions are comparatively
diffIcult to explode; therefore, a search
of the area will be made .after each deto­
nation for any munition that has nqt been
detonated. Use caution when investigating
post-firing results. Misfired charges
may be present even though the shot ap­
pear~d to be normal.

n. Inert filled items will not be
disposed of or released for sale as scrap
metal until internal fillers are exposed
and unconfined. Heat generated during a
reclamation operation can cause the filler,
moisture and air to expand and burst
sealed casings. Venting or exposure may
be accomplished in any way necessary to
preclude rupture due to confined pressure.

2-4. DEMILITARIZATION OF CHEMICAL
MUNITIONS

a. Chemical munitions will be des­
troyed in an open space (preferably on
a hilltop) and there should be no woods
or heavy brush that might trap the vapors
or aerosols generated close to the oper­
ation, especially in the downward direc­
tion.

b. Factors. influencing Disposal of
ChemIcal Munitions: The following
factors will be carefully considered
when disposing of munitions containing
chemical agents. See table 2-1.

(1) Temperature and pressure.
Under normal temperature and pressure,
chemical agents may exist physically as
solids, liquids, or gases. The physical
state in which an agent normally exists
determines to some extent its tactical
use, its effective duration, its physio­
logical action, the type of munition
used for its dispersion and the disposal
procedure for the chemical agent and the
explosive components. The chemical
evaporates or becomes a gas more rapidly
as the temperature increases. If the
temperature can be raised high enough,
thermal decomposition may result.

•
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(2) Volatility. There are sev­
eral factors which influence the period
o! time a chemical agent will exist at
the point of its release. Volatility
is important in determining the per­
sistency effect of an agent. Vola~

tility varies directly with temperature.
A liquid or solid chemical having high
volatility will evaporate or turti ititd
a gas'eous state more rapidly than a
chemical of low volatility.

(3) Te~perature gradient; The
temperature gradient also effects the
persistency of a chemical agent. Tem~

perature gradient is the difference
obtained by subtracting the air tem~

perature 0.5 meter (1.6 feet) above the
ground from the air temperature 4 meters
(13 feet) above the ground. If the te~~
perature at 4 meters (i3 feet) is greater
than that at 0.5 meter (i.6 feet), an
inversion or stable atmospheric 66riditi6fi
exists. Conversely, if the tempefittife
at 4 meters (13 feet) is less than tfiat'
at 0.'5 meter (1. 6 feet), a lapse or'
unstable atmospheric conditidn exists,
If the difference is 1 degree or less;
a'neutral condition exists. Chemical
agent clouds released under lapse c6n~

ditioris tend to dissipate more rapidly
than under neutral or inversion condi­
tions. Obviously, disposal work is best
coriducted under l~pse c6nditiatis When­
ever possible.

(4) Wind sp~ed, Persistency is
also affected bYWInds~eed. As wind
speed increases, ttie chemical igetit cloud
covers the'downwarci hazard area more
rapidly; however, the cioud wEI diffuse
soOner and thus traVel a shorter tot~l

distance. Buildings, vegetation, large
bodies of water, contour of the land and
other terrain features play an important
role in the durati~n of effectiveness of
agent at its point 6f release and its
diffusion downwind. Any obstruction to
the movement of air creates ttirbulence
which breaks up the ct~ucis.

(5) Rain .. atidliumiditv. Rain
and humidity vary in their effect oh
chemical agents. Depehding upon the
chefuical involved, rairi ca.rihold the cloud
close to the point of release or wash
the chemical from the ait; Moisture from
rain or high humidity Will cause some
chemicals to break doWn through hydrolysis.

•

Table 2-1. Weather and Time Factors for Disposal of Chemical Munitions

Condition
Factor

,1000-1600

7 mph - 15 mph Under 3 mph or
oVer 20 mph

Temperature

Sky

Wind

Time of Day

Excellent

Clear Partly Cloudy

4 mph - 15 mpH 5 mpH - 26 mph

iOOO~1600 i606~1606

, Fair*.".,

Cleat

,Upsatisf actory*'*

cioudy

~This column pertains to wintat tbnditi6hs, When the ground is tov~rsd With snow,
however, the disposal of toxit agents arid munitions is not feasible.

**Chemical agents or munitions Will fiot be disposed of under these t6nditibns but
only whe~ extreme emergency conditiOns previil.
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NOTE

2-5. PERSONNEL REQUIREMENTS

(3) Where it is essential to
perform concurrent operations in a single
bUilding, the layout will be planned to
separate dissimilar operations to prevent
propagation of fire or explosion. Such
operations shall. be protected by dividing
walls, barricades, or other means to
minimize personnel exposura.

(4) The maximum number of oper­
ators, supervisors, and visitors (casuals)
permitted at anyone time in the immediate
working area, room, cubicle, or building
containing explosives will be effectively
publicized by conspicuously placed posters
or placards.

2-6. AMMUNITION AND EXPLOSIVES HANDLING

TM 9-1300-277

c. Protection of personnel--In ac­
cordance with AR 385-32, suitable personal
protective clothing, equipment, and de­
vices will be provided to protect person­
nel against hazards inherent in specific
jobs.

a. Ammunition and explosives will be
handled carefully. Bale hooks will not
be used. Nails will not be driven into
shipping and storage containers containing
ammunition. Containers will not be
tumbled, dropped, dragged, thrown, rolled,
or walked. However, ammunition packaged
in approved containers designed to permit
dragging or towing may be so moved. Un­
fuzed bombs equipped with shipping bands
also may be rolled, if care is exercised.
When it is necessary to lift palletized
munitions or folklifts, the proper use of
slings will be employed.

(2) Unn~c~ssary personnel will
be prohibited from visiting the operation.

c. Loose detonators, initiators,
squibs, electrically actuated devices,
blasting caps, and the like will not be
carried in pockets of clothing, in tool
kits, etc. Non propagating containers
will be used to provide adequate pro­
tection.

b. Conveyors and forklifts may be
used~ except where such use could cause
initiation or create hazards. Section­
alized roller conveyors us~d to move
ammunition will be substantially supported
and the sections interlocked or secured.
Boxes of ammunition will not be used to
support conveyors.

Tasks not necessary to the
operation will be prohibited
immediate vicinity of the

a. All operations involving explo­
sives will be analyzed with a view
toward reducing the number of person­
nel that could be subjected to an
incident.

.Disposal operations
should be performed under
weather conditions where
a lapse condition exists.
If the wind speed is 3
mph or less, it is prob­
able that the wind direc­
tion will change so fre­
quently as to be unreli­
able.

_Supervisory personnel
should become thoroughly
familiar with Chapter 3
of this manual and TM 3­
240/FIELD BEHAVIOR OF
CHEMICAL, BIOLOGICAL, AND
RADIOLOGICAL AGENTS.
This publication provides
a complete discussion of
the influence of weather
on chemical agents. In
general, conditions suit­
able for the disposal of
toxic munitions are di­
rectly contrary to those
conditions prescribed for
their most effective use
in combat operations.

b. Personnel limits~A minimum
number of personnel will be exposed for
a minimum time to the smallest quantity
of explosives consistent with safety
and efficiency. However, at least one
additional person should be available
near the hazard area during explosives
operations to give warning and assist
in rescue activities i~ the event of
an accident. The following will apply
in the establishment of personnel
limits:

(1 )
explosives
within the
hazard.

•
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K. Safety hand tools--

(1) Safety nand tools are con­
structed of wood, nonsparking or spark­
resistant materials such as bronze, lead,
beryllium alloys, and "K" Monel metal
Which, under normal conditions of use, will
not produce sparks. Properly maintained
nonferrous hand tools shall be used for
work in locations which contain exposed ~
explosives or hazardous concentrations ~

TM 9-1300-277

~. General information relative
to the properties applicable to mili­
tary explosives will be found in
TM 9-1300-214, and may be used as •
guide in the formulation of safety
startdards. '

e. Personnel responsibilities~
Personnel working ~ith munitions .re
required to observe the following
precautions:

(1) Do not carry fire or
spark-producing devices into amrnu~i­

tion and explosives work areas unless
authorized in writing.

(2) Do not smoke, except i~

authorized areas. After smoking,
assure that burning tobacGo is com­
pletely extinguished.

(3) Do not have fires f~r

heating or cooking, except in autpo~

rized areas.

(4) Do not allow accumu~atiop
of litter, packing material, dunpag~,

dry leaves, grass or twigs, etc"
within fire-break areas.

(5) Pick up any debris within
storage area.

(6) Do not accumulate oily
rags or other material subject to spop~

taneous ignition, except in covered
metal box. Have such material co~~

lected daily and removed from ar~a.

(7) Do not conduct operatioQs
without approved Standing Operating
Procedures (SOP's) .and proper super=
vision.

(8) Use only permissible
lighting in ammunition storage site~.

(9) Do not become careless
by reason of familiarity with ammuni­
tion.

(10) In case of fire, soun4
alarm immediately. Be ready to shOW
location of fire to firefighting
personnel sent to scene.

(11) Assure that each man
knows what to do in case of fire within
work area.

(12) The person in charge should
instruct all personnel on the eXisting
fire plan to aid firefigh~ing crews and
to prevent loss of life and property in
case of an accident.

(13) Use only authorized vehicles
~quipped With spark arrestors to transport
muni t ions and expl.oshres.

f. Explosive li~its,..,..,..~i1Jlits for
~unition, explosives, an9 pyrotechnic
~aterials shall be det~rmineq by a careful
analysis of all faGts, inGlud~pg operation
timing, transportat~on methods, size of
the items, and the Clleplic,al and physical
characteristics of the material. Stricter
limits will be used f.or the more sensitive
or hazardous mat~rial.

(1) Limits shall be established
for each operatio~ rather than on an over­
all· basis, and include9 in SOP's and ap­
plicaple DMWR's so that each worker will
be charged with the responsibility of not
exceeding the establ~shed limit. Limits
may be expressed in units of weight, trays,
boxes, pallets, or any other unit which
may be more easily .observed and controlled.

(2) Except for storage buildings,
explosives limits shall not be established
on the basis of the maximum quantity of
explosives permitted by explosives safety
separation when. smaller quantities will
suffice for the operation. The maximum
amount of explosives (expressed by weight
or units of ammunition items as applicable)
permitted in each room, cubicle, or build­
ingcontaining explOsives will be conspic~

uously posted in eaGh such area.

(3) Except. for operational neces­
sity, suppties exceeding approximately a
4-hour work requirement should be kept in
a service storage building located at
intraline distance from operating build­
ings.

•
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of flammable dusts, gases, or vapors.
Authorized hand tools or other imple­
ments used in the vicinity of hazardous
materia~s must be handled carefully and
kept clean.

(2) . If the use of ferrous metal
hand tools are required because of
strength characteristics, the immediate
area and equipment shall be free from
exposed explosives and other highly
combustible materials:

(3) Non-sparking or spark-resis­
tant tools of lead or beryllium alloys
that require sharpening or shaping shall
be replaced rather than ground down, un­
less adequate exhaust ventilation is
available on the grinder being used for
this purpose. '

2-7. HOUSEKEEPING

BUildings and magazines within a demil­
itarization/disposal area will be kept
clean and orderly at all times.

a. Waste Materials. Oily rags, cum­
bustible and explosive scrap, and paper
will be kept separate from each other.
Each type of waste should be placed in
closed, non-combustible containers
properly marked and preferably located
outside the buildings.

~. Cleaning~ A regUlar cleaning
program will be carried on as frequently
as required for maintaining safe oper­
ations. Extensive cleaning should not
be conducted while an explosives oper­
ation is being performed.

c. Sweeping Compounds. Hot water or
steam should be used wherever practicable
for cleaning floors in buildings con­
taining explosives. Sweeping compounds
which are non-abrasive and compatible
with the explosives involved may be used
where the use of steam or hot water is
not practicable. Such compounds may be
combustible but will' not be volatile
(closed cup flash point will be more than
2300 F). Sweeping compounds containing
wax will not be used on conductive floor­
ing. Where nitrated organic explosives
are involved, which may form sensitive
explosives compounds with caustic alka­
lies, use of cleaning agents containing
caustic alkalies is prohibited.
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E. Explosives Recovery and Reuse.
All loose explosives recovered as sweep­
ings from floors of operating buildings
will be destroyed.

2-8. SECURITY

~. Fencing, Placarding, and Admit­
tance to demilitarization/Disposal Areas.
An explosives area will be placarded at
each entrance. Unauthorized persons will
not be permitted to enter. Authorized
persons must enter and leave ammunition
areas at designated points. The placard
will require personnel before entering
the area to present proper credentials
and turn over all prohibited articles to
the guard on duty, or to place them in
containers provided for that purpose. A
demilitarization/disposal area will be .
separated from administration, residential,
and entirely unrelated inert and warehouse
areas by fences. Fencing (exclUding that
installed for security reasons only)
should not be placed closer to magaZines
than magazine distance nor closer to ex­
plosives operating buildings than intra­
line distance (See DARCOM-R 385-100/TM 9­
1300-206). Reservation boundaries should
be fenced. In certain cases, topography
and/or other physical considerations may
make fencing impossible or impracticable.
Security measures will be in accordance
with AR 50-6 and AR 190-11. The boundary
of each explosives area ~ill be posted
at 160 meters (500-foot intervals) to
warn against trespassing.

b. Guard Protection..
(1) MagaZines and areas in which

there are explosives and ammunition will
be guarded adequately at all times. En­
trances to these areas will be locked
unless protected by guards.

(2) Guards and others in charge
of explosives and ammunition will be
thoroughly instructed in emergency fire­
fighting procedures and the hazards due
to fire and explosions, and the safety
precautions to be taken. They will be
instructed that their most important duty
is to protect explosives and ammunition
against fire. Alarms will be given with
the greatest possible speed so as to start
action instantly. Serious fires and ex­
plosions have been avoided by prompt
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action of the guards. After giving
the alarm, guards will exert every
effort to hold the fire under control
until the firefighting forces arrive,
except that should a fire occur in a
closed magazine, they will not attempt
to enter the magazine.

(3) Guards will be instructed
to make a prompt report of the follow­
ing:

(a) Any unusual occurrence
in or near a magazine area.

(b) Grass or forest fires
in areas adjacent to the magazine area.

(c) Dangerous practices
of personnel working in magazine* or
areas in which there are explosives,
such as smoking.

(d) Unauthorized use of
fire equipment and tampering with am­
munition or electrical equipment.

(e) Unlocked magazine doors
or shutters, defective telephone and
electric wires, or openings in fenceS
surrounding the magazines ..

(f) The presence of suspi~

cious personnel.

(4) Generally. shotguns are
recommended for guard purposes. Many
explosives are not initiated by l6w~

velocity projectiles, but any bullet
striking explosives may cause a serious
fire and/or explosion. Guards proteot­
ing explosives or ammunition will be
instructed regarding the dangers of
firing in the direction of a magazine
or ammunition in the open.

2-9. STANDING OPERATING PROCEDURES
(SOP's)

a. A written SOP will be prepared
and-approved prior to conducting oper­
ations involving ammunition and explo­
sives. The SOP will include safety
requirements, personnel and explosive
limits, quality control and quality
assurance procedures, description of
work to be accomplished, designation
of equipment to be used, location,
and sequence of operations (See TM 9­
1300-250; and DARCOM-R 385-1.)
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~ (1) Action to be taken in the
event of electrical storms, utility or
mechanical failure&, etc., occurring
during the handling or processing of
hazardous materials will be set forth
in SOP's prepared specifically for such
purposes.

(2) When Don-Engl:1sh speaking
personnel are employed in operations
involving explosives, the SOP will be
in English and in the language the em­
ployee understands.

b. The SOP will be approved by the
commander or by a qualified member of
his staff whom he has delegated to
review and approve procedures. The SOP
will also be approv-ed by persons desig­
nated as being, responsible for perfor­
mance of an operation. No change to an
SOP will be permitted unless approved
in writing by the approving authority.

c. All personnel having operational
duties of supervision thereof will en­
force the SOP requirements for their
particular operation and have ready ac­
cess to the SOP for reference purposes.

d. Applicable portions of the ap­
proved SOP shall be conspicuously posted
convenient to all stations involved in
the operation for the guidance of all
persOnnel.

2-10. PROCEDURE IN EVENT OF ELECTRICAL
STORMS

a. Whenever an electrical storm
approaches the establishment, personnel
shall be evacuated from locations at
which there is a hazard from explosives
which could be initiated by lightning.
Such locations include the following:

(1) Operating buildings or
facilities without approved lightning
protection systems, which contain-explo­
sives or explosive-loaded ammunition, and
locations within intraline distance of
such facilities.

(2) BUildings containing explo­
sives dust or vapors whether or not
equipped with approved lightning pro­
tection systems, and locations within
intraline distance of such buildings.

•
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(3) Magazines, open storage
sites, or loading docks not equipped
with approved lightning protection
systems, and vehicles and railroad cars
containing explosives and explosive­
loaded ammunition on ungrounded tracks,
and locations not providing protection
equivalent to un barricaded intraline
distance of such, and within magazine
distance of such structures, sites,
vehicles, or cars.

(4) Locations (with or with­
out lightning protection) where oper­
ations involving electro-explosive
devices are being performed.

b. When personnel are to be
evacuated from explosives operations,
the operations should be shut down,
windows and doors closed, and electric
switches thrown to the off position.

c. A responsible and qualified per­
son should be empowered with the final
decision as to the necessity for evac­
uation. Where operations are of such
nature as to require advance warning
of shutdown, volunteer observers or an
electronic static detector may be used.

d. In an operating line, evacuated
personnel shall be retired to approved,
suitable, protective shelters located
in intraline distance from operating
buildings or other hazardous locations.
In a magazine area, evacuated personnel
shall be retired to approved shelters
or to empty earth covered magazines at
intraline distance from class 1.1, and
at magazine distance from class 1.2 -
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1.4 ammunition. When such shelters are
not available, personnel shall be with­
drawn to places at inhabited bUilding
distances from the hazardous locations.

e. Personnel in direct charge of
railroad trains and motor trucks con­
taining explosives should, when possible,
move the equipment to a predesignated
location, but in no case less than
approved magazine distance before re­
tiring to designated bomb-proofs or
change houses.

2-11. OPEN STORAGE OF AMMUNITION

a. Open storage is a temporary
expedient and should not be used in lieu
of standard methods for long-term storage.

b. Earth covered (igloo) storage
should be used wherever possible. In
comparison with other methods, it pro­
vides a higher degree of protection and
safety for the ammunition and surround­
ing targets, greater physical security,
and reduced maintenance of the ammunition.

c. Examples of permitted open storage
of ammunition would be:

(1) Bombs slated for demilitar­
ization stored in revett~d pads between
igloos.

(2) Item size or quantity pre­
clude storage in magazines.

(3) Material located in outside
storage at time of suspension from issue,
movement, and use.
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CHAPTER 3

TREATMENT OF CHEMICAL AGENT CASUALTIES

•

3-1. GENERAL

This chapter covers chemical agents
discussed in this manual. Description,
required safety eqipment, symptoms, and
self-aid are listed for each agent.
Decontamination procedures are detailed
in TM 3-220. Treatment of casualties
are detailed in TM 8-285, TM 3-250, and
FM 21-11. Also see TM 9-1300-206 and
DARCOM-R 385-100.

!:. Purposes of StorinL\. For pur­
poses of storing and handling, chemical
agents are divided into groups based on
the action of the agent,· the degree and
type of hazard, and the type of protec­
t :I.on required,

(1) Chemical Group A: Includes
the highly toxic liquid agents. Group A
agents are not covered in this manual.

(2) Chemical Group B: Includes
chemical agents (gaseous, liquids, or
solids) which are toxic or incapacitating
by inhalation, ingestion or absorption
through the skin. Wearing of a suitable
protective mask is required for the pro­
tection of personnel against inhalation
of vapors, particles, or smoke from
burning agents. Since these agents will
cause .varying degrees of skin irritation,
approved protective clothing (such as
coveralls, protective masks, gloves, etc.)
shall be provided and worn. The group
consists of choking agents, blood agents
(not treated in this manual), riot control
agents, and screening smokes.

(3) Chemical Group C~ Includes
materials which are spontaneously com­
bustible (WP and PWP) and for which
special firefighting techniques and
materials are required. Personnel pro­
tection will be of the type that will
provide protection against fire and heat.
Toxic fumes are normally a minimal haz­
ard ..

(4) Chemical Group D~ Includes
signaling Rmokes Rnd incendiaries (as TH,
IM, NP, PTJ) which are not covered in this
manual.

~. Special Protective Equipment
for Chemical GroupB Munitions. The
special protective equipment identified
below must be readily available to
personnel working in demilitarization/
disposal facilities,

(1) Personal protective equip­
ment. Personal protective equipment
consIsting of protective masks, cover­
alls, and protective gloves, sufficient
in number to equip all personnel r~­

qui.red to work with Chemical GroupS
munitions, shall be centrally stored
and maintained under close supervision.
Personnel shall be issued only service
protective masks, coverallS, and pro­
tective gloves. However, in addition,
personnel handling liquid aCid-type
chemical agents shall be issued and
wenr rUbber boots, aprons, and gloves.

(2) First aid egu1pment; The
following first aid equipment shall be
stored in locations convenient to the
operations and shall be issued to the
person in charge of personnel required
to work with Chemical Group B munitions:

(a) Gas casualty first aid
kit; amyl nitrIte ampoules; and inrtivid­
ual first aid kits.

(E) Stretchers or litters.

(~) Woolen blankets,

Cd) A bottle containing a
mixture of 4 ounces of pure grain alco­
hol (95%) and 4 ounces of chloroform to
which has been added a few drops of
ammonia,

(e) A bottle of alcoholic
sodium bicarbonate solution made by dis­
solving 3-1/2 ounces of sodium bicarbon­
ate in a pint of water, and then adding
a pint of alcohol. This solution is
used to treat skin rash resulting from
tear agent burn~,

(f) Saline water solution
for irrigating-eyes
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(~) Sodium sulfite, 1/4
percent water solution for irrigating
eyes.

(~) Bicarbonate of soda
solution for nose and throat irrig~~

tion.

(!) Soap.

(1) Bleach solution,

(!) Borated talcum powder

(1) Aspirin.

(3) Decontaminating material,
Sodium hydroxide (caustic soda) decon­
taminating chemical shall be stored in
an area, convenient to the operations,
in sufficient quantity to cope with
the spill or accident potential io­
volved. Appropriate decontaminating
equipment and a source of water shall
be immediately available for mixing
the solution and responding to an
accident,

£. Special Protective Equipment
for Chemical Group C Munitions, The
special equipment, as indicated below,
must be readily available to personnel
working where Chemical Group C muni­
tions are stored and handled.

WARNING

COPPER SULFATE IS NOT AUTHORIZED
FOR USE EXCEPT BY DIRECTION OF A
MEDICAL OFFICER BECAUSE OF POS­
SIBLE COPPER POISONING. WHERE
THERE IS A CREDIBLE RISK OF
EXPOSURE TO WP, THE COPPER SUL­
FATE TECHNIQUE FOR TREATMENT OF
WP BURNS MAY BE USED AT THE
OPTION OF THE LOCAL MEDICAL OFFI­
CER IF A TRAINING AND CERTIFICA·'
TION PROGRAM IS ESTABLISHED FOR
DESIGNATED FIRST AID PERSONNEL,

(1) Per~onal protecti~e equip~

ment. Personal protective equipment
consisting of flameproof gloves and
coveralls, and cbemical safety goggle~

sufficient in number to equip all per­
sonnel required to work with Chemical
Group C munitions, shall De stored in
locations convenient to the operations.
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These items shall be issued to person­
nel working with WP and PWP filled
items and shall be worn whenever leak­
ers develop or an accident occurs.
Regular work clotheS, shoes, and
gloves should be flame resistant.

(2) First aid equipment .. The
following first aid equipment shall be
stored in an area convenient to the
operations and shall be issued to the
individual in charge of personnel re­
quired to work with Chemical Group C
munitions.

(a) Sterile gauze pads
sufficient for-each worker..

(b) A 5-gailon pail, or
other vessel, arid two sponges.

(e) A l;gallon bottle of
1 percent copper sulfate solution and
gauze sponges,.

(d) Two I-galion con­
tainers of salIne soluti6n.

(3) Fii'staid s,tation. There
should be installed in a heated bUild­
ing, convenient to the work area, a
bathtub or similar container and a
means of heatirig water.

(4) Fii'eUghtiilgequiprnent.
Water-filled tubs, barrels, or tanks,
large enough to contain the WP-filled
items, should be located adjacent to
the work area,

(5) Emer,geriey permanent "eye
washes and shower,S are required in the
buildings where phosphorotis munitions
are handled.

3-2. CHEMICAL GROUP B MUNITIONS

a. Lacrimatoi'S(tearAgebts}.

(1) CA (brombenzylcyanide),
also know as BBC is usually Ii. liquid.
(B.P, 4680 F, 2420 C). It solidifies
at 770 F (250 C). The odor is reminis­
cent of sour fruit;

(2) CN (Chloroacetophenone) is
a white crystalline solid (M.P. 1290 P,
54oC). The odor of CN is reminiscent of
apple blossoms. A CN cloud is bluish
white at time of release.

•
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(3) CNS is CN solution in
chloropicrin and chloroform. CNB is a
solution of CN in benzene and carbon
tetrachloride (10:45:45 respectively).

(4) CS (o-chlorobenzalmalono­
nitrile) is a white crystalline solid
and is stable under ordinary storage
conditions. CS melts at 1940 P (900 C);.
it may also be used in liquid form in
an appropriate solvent. CS has a pun­
gent pepper-like odor and the cloud is
white at time cf release. CS is fast­
er acting, more potent and less toxic
than CN; its effectiveness is approx­
imately ten times that of CN. CS1 is
a micropulverized powder. CS2 is mod­
ified CS1 treated with liquid silicone,
resulting in increased fluidity and
persistence.

(5) Symptoms following ex­
posure are as follows:

(!!) CA an d CN (or CNS I
CNB). The vapors and smokes of these

, agents cause basically the same re­
action as does CS. However, their
toxicity is generally higher and their
effectiveness as tear agents is gener­
ally lower than CS. Thus, higher con­
centrations of CN and CA are required
to produce an equivalent effect to
that of CS. Recovery is qUick if ex~

posure is brief, but in prolonged ex­
posures mild inflammation of the eyes
and some light-intolerance may occur.
Do not rub the eyes. There may also
be a moderate sense of irritation in
the nose and a stinging sensation of
the skin, particularly in hot weather.
Droplets of liquid or particles of
solid in the eyes are corrosive and
produce burns resembling those of
strong acids. The liquid on the skin
or clothing may cause superficial skin
bu~ns near body folds, especially in
hot weather, and sometimes may cause
vomiting.

(b) CS. CS may cause
irritation and-stinging of the skin,
especially the face, neck, ears, and
body folds. Stinging may occur even at
moderately low contamination. Higher
concentration may cause dermatitis and,
rarely, blisters on some body areas.
The stinging normally subsides after
6 to 10 minutes, even with continued
exposure. An increase in stinging may
be noted when the individual is removed
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to fresh air. Even if this occurs, per­
manent damage is unlikely.

(6) Self aid. Put on the pro­
tective mask, clear it, and keep the eyes
open as much as possible. When vision
clears, carryon with duties. When it
is safe to do so, remove the mask and
blot away the tears, but do not rub the
eyes. If liquid or solid agent has
entered the eye (not usually the case),
try forcibly to hold the eye open and
flush with water from the canteen or
eye-wash station. The chest symptoms
after exposure to CS can be relieved
merely by talking. Persons with eye or
skin burns should report for medical
treatment as soon as possible.

b. Sternutators (Vomiting Agents).

(1) DA (diphenylchloroarsine)
is a crystalline solid. When concen­
trated, DA smoke is white; it is color­
less wlien diluted with air. It is dis­
persed as a fine particulate smoke by
heat.

(2) DC (diphemylcyanoarsine)
is a crystalline solid. When concentra­
ted, DC smoke is white; it is colorless
when dil~ted with air. It is dispersed
as a fine particulate smoke by heat.

(3) DM (diphenylaminochlorarsine)
is also known as Adamsite; it is a crys­
talline solid. This is the most commonly
used vomiting agent. It is dispersed by
heat, in a fine particulate smoke which
is canary yellow when concentrated. It
is colorless when diluted with air.

(4) Symptoms: Low concentrations
of these agents are effective and may not
be detectable at the time of exposure.
Vomiting agents produce a feeling of pain
and a sense of fulness in the nose and
sinuses, accompanied by a severe headache,
intense burning in the throat, tightness
and pain in the chest, and irritation of
the eyes. Coughing is uncontrollable;
sneezing is violent and persistent. Nasal
secretion 1s greatly increased and quanti­
ties of ropy saliva flow from the mouth.
Nausea and vomiting are prominent. Mental
depression may occur during the progression
of symptoms. Mild symptoms, caused by
exposure to very low concentrations,
resemble those of a severe cold. The onset
of symptoms may be delayed for several
minutes after initial exposure, especially
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with DM, and effective exposure ,~ay

occur before the presence of the smoke
is suspected. If the mask is put on
after this minimal exposure, symptoms
will increase for several ~inut~s in
spite of adequate protection. As
consequence, the victim may believe ~is

mask is ineffective and may remove it,
thus causing himself t~ be further
exposed.

(5) Self-aid: Put on the
mask and wear it in spite of coughing,
sneezing, salivation, and nausea. Li-ft
the mask from the face briefly if neG­
essary to permit vomiting or to dr~in

saliva/from the facepiece. Carry pn
duties ~s vigorously as possible; t~is

will help to lessen and shorten t~e

symptoms. Medical treatment is ,S,elc:l.9m
necessary since recovery is usually
prompt.

c. Screening Smokes.

(1) FM. FM (Titanium tetra­
chloride) is a corrosive, heavy, ~olor­

less liquid which decomposes on cPntact
with moist air, yielding a dense white
smoke. It is so unpleasant to breathe
that dangerous exposure is unlikely,.

(2) FS. FS (Sulfur trioxide­
Chlorsulfonic-acid solution) is a
heavy, strongly acid liquid which, when
dispersed in air, absorbs moisture to
form a dense, white fog consistipg of
small droplets of hydrochloric ~n~ ~ul­

furic acids.

(3) HC. HC (Mixture of grained
aluminum, 'zinC-Oxide, and hexachloroe­
thane). On burning the HC mixture, zinc
oxide is produced, which rapidly absorbs
moisture from the air to form a grayish
white smoke. The more humid the a~r, the
more dense the smoke. '

(4) Symptoms.

(a) FM smoke irritates the
nose and throat, but dangerous exposure
is unusual. Spray droplets can be inju­
rious to the eyes but seldom ca:~e cor­
neal injury. Liquid splashes can cause
acid burns of the skin and severe eye
injury including corneal erosion,

(b) FS smoke exposure can
cause inflammation of the eyes, respi­
ratory tract, and skin. The symptoms
are usually limited to a prickling
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sensa,t.-ion ;of t,he :s'k:i,n., ;but ,exposure to
heavy concentrations or long exposures •
to ordinary field concentrations" may
result in severe irritation of ~heeyes,

skin, and respiratory tract. Mild cough
and soreness in the chest and moderat~

irritation of the exposed skin are occa- e '
sionally seen . Splashes of liquid in the
eye are extremely painful an'd cause
mineral acid burns with corneal 'erosions.
'LiqUid FS on the ski·n 'may cause painful
acid burns.

(c) HC smoke in hig& con­
centrat ions produces an immediate sense
of ,suffocation and irritation of the nose
and throat, coughing,and choking. Pro­
longed exposure t,o 10wcoI1centrations
causes an elevatlonof temperature.

(5) Se If-aid,.

(al FM. Wear the mask in
all concentrations of FM smoke. Wash
any liquid splash off the skin with water.
If spray or liquid splash has entered the
eye, forcibly open the eye and flush with
water from the canteen or eye-wash station.
Report for medical attention when the
situation permits.

(b) FS. Wear the mask in
all concentratTons-oI FS smoke. If the
skin is splashed with liqUid FS, wash off e
at once with water. If liqUid FS gets
into the eye, forcibly hold the eye open
and flush with water from the canteen or
eye-wash station, and report for medical
treatment as soon as the situation permits.

3-3. CHEMICAL GROUP C MUNITIONS

a. Chemical Group C. This group
consists of WP and PWP for all practical
purposes. They are both screening smokes
and incendiaries. They are very brittle
and the exploding of the munition i~ which
they are used causes them to be Broken into
small particles which burn very rapidly.

(1) WP (White phosphorous) is a
pale yellow, waxy solid which inflames
spontaneously on contact with air to, give
a hot, dense, white smoke.

(2) PWP (Plasticized whitephos­
phorous) is a pale yellow, putty-like
solid which inflames spontaneously on con-
tact with air to give a hot, dense, white
smoke.

b. Symptoms. WP and PWP smoke in
field concentrations is harmless although
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it may cause some temporary irritation
of the eyes, nose, and throat. Vapors
of WP and PWP (rio vapors in smoke) are
very poisonous and can produce bone­
decay. Burning particles of WP and
PWP can produce extensive burns which
heal very slowly. Imbedded particles
may cause systemic phosphorous poison­
ing.

c. Self-Aid.

(1) If burning particles
strike and stick to clothing. take off
the contaminated clothing quickly before
the phosphorous burns through to the
skin.

(2) If burning particles strike
the skin, smother the flame with water,
wet cloth or wet sand. Keep the phos­
phorous covered with wet material to
exclude air until the particles can be
removed. WP and PWP continues to Durn
unless deprived of oxygen.

(3) Try to remove the particles
with a knife, stick, or other available
object. It may be possible to remove
some particles with a wet cloth.

(4) If the eyes become contam­
inated, flush the eyes immediately wjth
water. Tilt the head to one side, pull
the eyelids apart with the fingers and
pour water sloWly into the eye so that
it will run off the side of the face to
avoid the spreading of the contamination.

(5) Report to the medical
services as soon as possible.

3-4. FI RST AID

a. Self-aid comprises those aid
measures which the individual can apply
in helping himself and is described in
paragraphs 3-2 and 3-3. First Aid com­
prises the emergency actions undertaken
by nonmedical personnel to restore or to
maintain vital body functions in a
casualty.

b. Whenever a casualty in a chemi­
cally contaminated area is unable to
put on his protective mask, that must
be done for him immediately by the near­
est person ab~e to do so, to prevent
further exposure.
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c. Every individual is responsible
for his own personal decontamination if
he is physically able to perform it. If
he is incapacitated, decontamination
must be done for him as soon as possible
by any person present who can be spared
from emergency duties long enough to do
so.

d. It is important that all person­
nel be trained to administer artificial
respiration effectively. The mouth-to­
mouth method and its variations as well
as the back pressure-arm lift method
(Holger-Nielsen method) are recommended.

e. First aid procedures for the
following chemical groups are:

(1) CA and CN (including CNSj
CNB). The contaminated person should be
removed to fresh air and faced toward
the wind with eyes open. If some con­
taminant remains in the eye (rarely) it
should be flushed out promptly with water
or saline solution. If available, a
1/4 percent sQlution of sodium sulfite
will De more effective in dissolving
and neutralizing the agent. The eyes
must not be rubbed or bandaged. Derma­
titis and superficial skin burns may be
treated with Calomine lotion for sympto­
matic relief. The treatment of deeper
burns is the same as for thermal burns
of like severity (TM 8-285).

(2) CS (CS1 and CS2). Treatment
is similar to that for CN. Eyes must
be thoroughly irrigated with water or
saline solution or, perferably, a 1j4
percent solution of sodium sulfite, and
the casualty must be sent for medical
treatment of the eyes.

(3) DM, DA, and DC. Remove the
casualty to fresh air and away from heat.
Have him rinse his nose and throat with
salt water or bicarbonate of soda solu­
tion. Wash the exposed skin and scalp
with soap and water and allow it to dry
on the skin; dust the skin with borated
talcum. Let the casualty sniff chlorine
vapor from bleach solution; if the
person's reactions are severe, let him
carefully breath chloroform vapors until
the symptoms or irritation subside.
Chloroform is not to be used to the
point of inducing anesthesia, since
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chloroform, itself, is toxic. ~spirin

may be given to relieve headache and
general discomfort.

(4) FS. For liquid on the skin,
wash with a large amount of water, then
with sodIum bicarbonate aqueous solut ion.
The skin burns are treated as for thermal
burns of like severity. For liquid in
the eyes, wash with water or aqueou's
saline solution, and report fo~ medical
treatment as soon as possible.

(5) FM. Treatment is the same
as for FS.

(6) HC. There is no physiolo­
gical reaction-Irom solid HC. However,
i-rritation of the nose and throat should
be treated by irrigating with water or
aqueous saline solution. Aspirin should
be given to ease general discomfort. The
person should be removed to fresh air as
soon as possible.

(7) WP and PWP. For WP parti­
cles burning flesh, immediately plunge
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portions of the body burned by WP
particles under water; this stops WP
from ourning. I f the local medical
officer and/or cert~fied First Aid
personnel are ava'ilable" apply a 1­
percent solution ~f copper sulfate to
the particles imbedded in t-he skin; this
will produce an afrproof, black coating
over' the particles. The phosporous
particles (copper plated' and black color­
ed~ should be removed by washing or with
forceps, and the injury should' be treated
as an ordinary burn. If no copper
sulfate is available', keep, the burning
part of the body under water', or apply
wet compresses until medical. help
arrives. Oily based salves must not be
used to treat WP burns oecause WP is
soluble in oil and may cause systemic
poisoning. A 1-percent copper sulfate
solution may also be used in the eyes
if WP particles are not removed by irri­
gation; if authorized oy local medical
officer. If no local medical officer
and/or certified First Aid personnel are
avaflaole, water and' saline solut ion are
authorized for use.

•
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CHAPTER 4

DESCRIPTION OF DEMOLITION MATERIALS

4-1. GENERAL

a. In this manual, the term demo­
lition materials means those explosive
charges and incendiaries; together with
necessary accessories, that are delib­
erately placed for the express purpose
of disposing of (demilitarizing) un­
serviceable or excess serviceable mun­
itions. Such materials include explo­
sive charges, explosive initiating
devices designed for use with such
charges, explosive and non-explosive
mechanical devices, and apparatus such
as instruments, tools, and equipment
used with charges for performing various
disposal functions.

b. This chapter contains descrip­
tions of demolition materials specified
for demilitarization/disposal use in
this manual. Table 4-1 summarizes the
characteristics of the explosive charges
and initiators .. Accessories and tools
are listed in Table 4-2.

clear plastic container with a threaded
cap well in each end. Bulk explosive may
be obtained by cutting open the plastic
container. It is used where a high
brisance, powerful plastic explosive capa­
bleof being shaped is reqUired. Comp­
osition C-4 is moldable between -70oF and
+170oF.

4-2. DEMOLITION EXPLOSIVE CHARGES
MU.03 2653

(2) Charge, demolition, block,
M112 (fig. 4-2). This is a 1-1/4 pound
charge of composition C-4. packed in a
2xlxl1 inch mylar~film container (bag)

a. Demolition explosive charges used
in detonation demilitarization procedures
are described in detail in FM 5-25, TM 9­

~1375-213-12, and as follows:

(1) Charge, demolition, block,
M5A~ (fig. 4-1). This is a 2-1/2 pound
charge of composition C-4 encased in a

Figure 4-1. M5Al demolition charge.

Table 4-1. Leading Chaiacteristics, Explosive Charges, and Initiating Devices.

Change 1 . 4-1

Wei~ ht
Explosive

National (One Item
Stock Dimensions (Inches) Only-Not

Nomenclature Number Length Width Diameter Height Gross For Pack)

Cap, Blasting, 1375-00-889-2003 3.0 0.275 13.5 grain
Electric, M6

Cap, Blasting, 1375-00-028-5228 2.344 0.237 13.5 grain
Non-electric,
Jl (conun'l)

Cap, Blasting, 1375-00-028-5223 6.9 grain

I
Non-electric,
No. B Delay
(comm'l)

•
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Table 4-1. Leading Characteristics, Explosive Charges, and
Initiating Devices--Continued

Length Midth Diameter Height Gross

•. Explosive
(One Item
Only-Not
For Pack)

Weight

13.5 grain

2.00 2.5 lb 2.5 lb

0.241

2.00

Dimensions (Inches)
National
Stock
NumberNomelnclature

Charge, Derno- 1375-00-028-5148~ 12.90
lition Block, M038
IISA1

Cap, Blasting,
Non-electric, M7 1375-00-756-1864 2.35

Charge, Demo- 1375-00-724-7040- 11.25
lition Block, M023
M112

1. 25 2.06 1.25 lb 1.25 lb

Charge, Assembly 1375-00-926-3985- 10.25
Demolition, M757
M183

4.87 12.75 44 lb 20.00 Ib

Charge, Assembly, 1375-00-028-5245- .10,25
Demolition, M756
M37

.12, 75 ~4 lb 20,00 lb

Mine, Antitank,
M15

1345-00-028-5118­
K.180

13.125 4.875 30 lb 22,00 lb

Charge, Demo­
lition - Chain,
M1

Charge, Demo­
I it ion, Block
M2

1375-00-028-5133~

M035

1375-00-028-5135 11
M036

2 2

20.00 lbl
8 pack

20,00 lbl
8 pack

Charge, Demo­
lition, Block,
8 lb, TNT

1375-00-028~5147-

M034 '
8.00 lb

Cord Detonating 1375-00-028-5161- 5000 ft
M455 in 100

ft
spools

0.210 111.0 0.006 lb
per ft

1375-00-028-5168- 4000 ft
M456 in 500

ft
spools

0.235 117.00 0.007 lb
per ft

1375-00-204-0851- 3000 ft
M458 ~n 1000

ft
spools

0,235 77 .00 0,007 lb
per ft

1375-00-782-5527- 8000 ft
M456 in 1000

ft
spools

0.235 191..00 0.007 1b
per ft

4-2
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Table 4-1. Leading Characteristics, Explosive Charges, and
Initiating Devices--Continued

TM 9-1300-277

Weight I
Explosive

National (One Item
Stock Dimensions (Inches) Only--Not

Nomenclature Number Length Width Diameter Height Gross For Pack)

1375-00-965-0800 6000 ft 0,235 .152.00 0.007 lb
M456 in 1000 per ft

it
spools

Fuse, Blasting, 1375-00-028-5149 4000 it 0.205 93.0 0.007 lb
Time (Safety) M670 in 50 ft per ft

coils

(M700 ) 11375-00-038-5246- 4000 it 0.195 94.0 0.007 lb
M670 in 50 it per it

coils

I Igniter, Fuse, 1375-00-028-5199- 3.34 0.50'
Weatherproof, M766
M2

Igniter, Fuse, 1375-00-691-1671- 3.90 0.63 0.25 0.04 grain
M60 M766

Squib, Electric, 1377-00-219-8567 1.5 0.27 1.6 grain. Ml Flash Vented

•

Table 4-2. Disposal Accessories and Equipment

Nomenclature NSN Application

Adapter, Priming, MlA4 1375-00-212-4595
1375-00-565-4141

Secure blasting cap in threaded
cap well of dem6lition chaige.

Battery, Silver Chloride, Dry Cell, 6135-00-128-1632
BA-245/u (OoF to +.125 0 F)

Battery, Silver Chloride, Dry Cell, 6135-00-883-9909
BA-2245/u (";20 oP toOop)

Authorized for use in the blasting
galvanometer.

IAuthorized for use in the blasting
galvanometer.

Cable, Power, Electrical, Firing
500 ft coil

6145-00-299-6172 Use in electrical firing systems.

•

Cable, Reel Assembly

Clip, Detonating Cord, Ml

Connector, Detonating Cord

1375-00-212-4618

1375-00-212-4602

1375-00-225-2419

Used to connect two lengths of
detonating cord.

To connect two strands of deto­
natin~ cord or to fasten a
blasting cap to detonating cord.

Change 2 4-3



''£):1:20-.00-,02·9·-.06:83 Used to :sq.ueezet'he s'he·ll of
'. ,non-elec.t'rtc :hu.:'a's:t'·i,ng ,ca·p ,arou'nd
\ ~t'i:me 'bla-s!ti:I1:g tt'~use lor ,de.t0natdmg
'I,cor d" .'a'n8tlo iC::wt !t'd.·m13 ib'iba's,t-d.'ng
, fuse and "de'tona\t'i'ng (coord,.

,66;25.-.0.0-.53.9-84 '14 Tes t i.ng (ej),ec(t,r:i,;c,a'l ;f iT ing
systems..

I

TM 9.-1:300.,.-277

Table~.,..2.

;Nomenclature·

Crimper ,Blasting ,Cap, H2

Galvanometer, Testing

~SN ,1\P.p.l.i-.c:a;t top •
',e
,

. ~

\

:I.<nife, Pocket

:M,achine, Blast lng, 1,0 C,ap

'¥achine, Blas.tlng, 10 Cap, :M32

-Machi.ne, Bla~ting, 50 ,Cap

Machine, . .Blasting, 5.0 Cap, ·M34

Tape, Computing, D13moli[tion
Charge' ,

~ape, Insu~ation, ~le~trical,

Adhesiy.~,3/4-i'nch wide

Tabe, Pressure Bensitive
Adhesive, 2-inch ~jd~

Test Set, Blasting Cap

Twine, Hemp, #18 8-oz b~ll

1386-00-8 32-.'i± 17,5

1:,37'5 - 00 -20-:'2- 4,6J 4

-1'3;7'B-OO-935-9173

~3~5~GO-141~9495

137:,5-'0,0- 567-022 3

)1.37,5-0,0 -59,0,- 27,8l

S135-PP-914-1614
J~,;13,5-.00- 66.3-0.916

4925-00-99$-3454

,4.8.219 -G.O- 241-.8892
. --

Electri,c fi;riinig is,·y:st,e.rn i,nit iator.;

Electric fi,ri,n,g :s:y:s,tem . . t· t lInl l.a or ';i
'I

'Elect r ;lIC fi'ri,ng :so/8(tem . 't - 'Il'n 1, llat 0 r. ;1

E"l·ectri,c firii.:n:g -S:Yistern initiator. :1
i

Te'ting ,'earical firing 'y,tem, e
.with pressure-sensitive adhesive ;tape
on o~e surf~ce, protected bya pe~lable

paper cover. This charge is an .im­
proved version of th13 ~onventioQ~i M5Al
block .demoli·t i.on charge and rep;L~.ces

it as the st,an,dard item of issue. 'T.h13
Ml12 block demolition charge is us~d in
the same manner as the M5Al block demo­
litioncharge and .is .of a:more ~fficien:t
shape ~nd handier size.

Figure 4-2. Ml12 demolition charge.

4-4 Change 2

(3) Charge, assembly. demolition,
M183 (fig. 4-3'). The Ml'8:3 ,demolition charge
assembly consists oJ 16 block demolition
charges M112 and 4 priming assemblies M15
for a total explosive \weight of 20 pounds.
Tl1.e demolition blo.cks are pa~ked in two M5
Cl1arg~ Bags, 8 blocks per bag, and the
asse~bly is placed in an M85 canvas carry~

ing case. Each priming assembly consists
of a 5-foot length of d~~oDating cord with
an RDX booster crimped to each .end and a
pair of detonating cord clips M1 for at­
taching the primipg assembly to a detonating
cord main line. This assembly replaces the
M37 demolition charge assembly as the
standard item of issue. The M183 charge
assembly can be lashed or otherwise used as
a whole unit, or individual 1-1/4 pound
M1~2 block charges can be removed from the
carrying case and charge bags and used
separately. For detonation of munitions, .
any number of assemblies can be attached'
and prepared for simultaneous detonation
as required by the individual item DMWR.

(4) Charge, assembly, demolition,
M37 (fig. 4-4). The M37 demolition charge

•
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DETONATING
RDX BOOSTER DETONATING CORD CLIP

CHARGE CORD \
\ ~C~ BOOSTFR

:Ba;ii1~,&";mI1 I
I I I

~---20·IN. APPROX---~I :-.--- 20-IN APPROX -----<...,'
100-- 62-IN MAX -----------...,.1

PRIMING ASSEMBLY
(4 ASSEMBLIES PER KITI

IN.

Figure 4-3. M183 demolition charge assembly.

•

assembly consists of four M5Al (Comp C-4)
demolition blocks per bag; two bags and
two Ml5 priming assemblies per canvas
carrying bag for a total explosive weight
of 20 pounds. Two demolition charge as­
semblies are packed in a wooden box (total
weight: 57 pounds). Generally, the M37
assembly has been replaced by the Ml83
demolition charge assembly.

b. Demolition materials which may be
used in lieu of Charge, Demolition M183
as authorized by DMWR or specific waiver.

(1) Mine, antitank, M15 (fig. 4-5)
(TM 9-1375-200/2). In some areas, quan­
tities of AT Mine M15 are in excess of
current requirements. Consequently, these
mines may be used as demolition charges .
when a 20 pound, concentrated charge (or
multiples of same) is required and frag-

ments from the mine's steel case wi~l

present no hazard. Use of the excess
mines will save expenditures of Charge
Assemblies M183 and M37 on jobs where
just a bulk of explosive is required.
MineM15 is a disk-shaped device 13-1/8
inches in diameter and 4-7/8 inches in
height. It contains 22 pounds of ex­
plosive charge composition B in a steel
case. In normal operation as a mine,
AT Mine fuze M603 is installed in the
large fuze well in the center of the top
of the mine. Booster M120 is permanently
installed in. the main fuze well. Two
smaller, secondary fuze wells (one in the
side and one in the bottom) are also
available and, in normal use, are for
installation of boobytraps. If the second­
ary fuze wells are used, a special booster,
AT Mine Activator M1, is reqUired. For
use of the mine as a demolition charge, AT
Mine Fuze M603 will not normally be instal­
led.

4-5
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AR 100985

BLOCK CHARGE M5AI
18 CHARGES PER Kill

THREADED CAP WEll,

1

~--'-O·IN

PRIMING ASSEMBLY MIS
12 ASSEMBLIES PER KIT)

.\.1 8 Ii'< "'AX

Figure 4-4. M37 demolition charge assembly.

(2) Charge, demolition, chain,
MI. The Ml 6hain demolition charge
consists of eight 2-1/2 pound 75-25
Tetrytol charges strung on detonating
cord and packed one .chain per haver-'­
sack.

(3) Charge, demolition block,
~ (fig. 4-6) The M2 block demolition
charge contains 2~1/2 pounds of 75-25
tetrytol with a tetryl booster pellet
and a threaded cap well cast in each
end. Each block is wrapped in olive­
drab, asphalt~impregnatedpaper; the
blocks are packed 8 per haversacK.

(4) Charge, demolition, block,
8 pound TNT. The eight pound TNT block
demolition charge is packed one per
sealed waterproof barrier wrapper.

(5) Other exceSs munitions ahd
explosives. Other excess munitions and
explosive items scheduled for demili­
tariz~tion may be used as demolition
charges and in priming techniques to save
stocks .01 Demolition Charge Assemblies
M37and M183, and prevent waste. In
addition, other small explosive iteins
scheduled for disposal may be mixed in
With the main charge for ~he most cost­
effective operation. The use of such
explosives requires that fragments be
of nb consequence, that adequate area is
available, that there is adequate time to
set up the priming arrangement, that. the
substitutes contain sufficient explosive
.charge, and that the operating personnel
have sufficient technical information to
safely ini~iate these other substitute
demolition items. Initial tests should

4-6
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Figure 4-5. Heavy HEAT mine M15 with M603 antitank mine
fuzes installed cross section.

4-7



blasting cap is 'detonator').

Commercial blasting caps J1 (non-electric
caps) may be used in place of military caps
M7, and commercial blasting caps J2 (elec­
tric caps) may be used in place of military
caps M6. The main charge for the Jl and J2
blasting caps is approximately double that
of the commercial No. 8 blasting caps.

AR 100896

Figure 4-6. M2 block demo­
lition charge, tetrytol.

Detonator

Cap, blasting, electric,
M6

Cap, blasting, non­
electric, M7

Electric detonato~

Nonelectric detonator
ET4

Detonator No. 1
Ordinary PRB detonator
BRISKA detonator
DM11 detonator

Country of Origin •US

US
,.""';

Italy
Italy

Netherlands
Belgium
France
Germany

be run to determine that propagation of
the explosion is complete for the
quantities of munitions to be destroyed.
In addition, all safety requirements in
the Demilitarization Disposal DMWR's
must be followed. Authority to run the
tests and use alternate demolition
charges must first be obtained from
Commander, US Army ARRCOM, ATTN: DRSAR­
MAD, Rock Island, IL 61299.

4-3. DEMOLITION CHARGE INITIATORS

a. General. Charge initiators
include a wide range of devices and
materials which contain explosives in
some form and which are used to initiate
the detonation of demolition charges.

b. Blasting Caps. Blasting caps
are the main elements used to initiate
high explosives. They function by
tr~nslating a small signal, either a
flame or a pulse of electricity, into
a detonation wave. They are designed
for insertion into cap wells and are
also the detonatirig element in certain
firing devices. Blasting caps are
classified by type of ignition and
strength. Military electric blasting
caps are instantaneous ignition. Com­
mercial electric blasting caps can be
delay or instantaneous ignition; NO.8
strength delay caps are generally used
since they are compatible with mllitary
dynamite. The blasting caps listed
below, both electric and nonelectric,
are recoznized as interchangeable within
NATO (the recognized NATO terms for

4-8 Change 1

,--------- .

(1) Caps, blasting, electric
(fig. 4-7). These are used when a source
of electricity, such as a blasting machine,
is available. Electric caps have lead
wires of various lengths, the most common
being 12 feet long. To prevent accidental
firing, they have "a short-circuiting shunt
which must be removed before using the cap.
If the cap is without a shunt, the bare
ends of the lead wires will be twisted
together to provide the shorting action to e
prevent accidental initiation by static
eletricity. Electric blasting caps require
about half an ampere of electricity pas-
sing through their wires for ignition.
Misfires can result from mixing electric
~aps of different characteristics in a
series circuit-one type cap fires before

,the others have been given enough electri­
cal energy to fire. With the exception
of the military M6 cap, electrical charac­
teristics of caps can vary greatly, even
from lot to lot made by one manufacturer.
For this reason, different types of com- ~

mercial caps and even different lots of
the same type made by the same manufacturer
should never be put together in a blasting
circuit.

(2) Cap, blasting, electric, M6.
Electric blasting cap M6, an instantaneous
ignition No. 12 strength cap, is the
standard Army electric blasting cap. It
initiates any standard demolition charge.
Blasting caps M6 are electrically uniform
and, for this reason, any lot of M6 caps
may be mixed with any other lot of M6 e
caps in a blasting circuit without fear
of misfires resulting from different

•
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SHORT - CIRCUITING
TAB MUST BE

REMOVED BEFORE
CONNECTING CAPS
IN FIRING CIRCUIT

~.
~

DELAY (COMMERCIAL)

ATLAS

aerao·Tabe
11111111 IIUIIII U,

- , .- _. Ar19iIlo.
11I11I11'lI!rlIJY"II".g U,

COMMERCIAL ELECTRIC BLASTING CAPS

..6
ELECTRIC BLASTING
CAP (MILITARY)

M6
(ON CARDBOARD

SPOOL )

...---------2.350 IN MAll------_~

PLUG ASSEMBLY

SULFUR RUBBER

lLlMNJM
lLLOY CU

. ,

':''''0' c.....~'LEAD STYPHNATE
AND BARIUM LEAD WIRES

"'.0.'''' "

"'6 PLUG ASSEMBLY
(RUBBER) ARDS1-o174- AJ

Figure 4-7, Electric blasting cap
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characteristics. Electric blasting cap
M6is replacing electric blasting cap
J-2. The M6 caps are packed 6 c~ps per
carton, 1 carton per waterproof bag, 25
bags per fiberboard container,6 con­
tainers (900 caps) per waterproof iined
wooden box (114 Ib gross).

(3) Caps, blasting, nOR­
electric, (fig'. 4-8). Nonelectric

blasting caps initiate any standard •
demolition charge, The caps require
only a small spit of flame or a shock on
their igniter charge (within the cup) for
ignit~on. A time blasting fuse or the
primer in a firing device £oup}ing base
may provide the Harne; t'he sho,ck may b,e e
pro.vided by a detonating cord,whi,ch is
initiated by an.other cap.

INTERMEDIATEC~A~G~

I LEAD AZIDE}

(RDXI

A.LUMI.NUM
ALLOY FERRUL~

, ALUMINUM
ALLOY CUP

,---- ~:zz::ai!t.z::zzz:z:z:ccc=z:r::a:z~iI:l=

0.260 IN
MAX
...l-~~IZOlI:ZOl~;g:;g;;llZZZ:Z~ra:e:~~~~~

IGNITION ¢~ARG~

(LEAD SHPHNATE
AN,D ,BARI\JMC,HROMATE)

.......--.,.----,-,.---,.-.;.2.350 IN MAX -------...,.---.j

'w,.0 ------0
M7 NONELECTRIC BLAST,ING CAP (MILITARY)

Figure 4-8. Military nonelectric blasting cap.

(4) Cap, blasting, nOn~lectric,

M7. The 'standard Army nonelectric' blast­
ing cap is the M7, replacing the plder
commercial 31, No.6 and No.8. The
open end of the M7's cup is flared to
make insertion of a fuse or coupling
base nipple easier. The caps are packed
6 caps per carton, 1 carton perv/ater­
proof bag, 50 bags per fiberboard con­
tainer, 12 containers (3,600 caps) per
wooden box.

c. Blasting Fuse

(1) Time blasting fuse. Time
blasting fuse transmits a' flame fro,m a
match or igniter to a noneleritric bla§t~

ing cap or other explosive charge pro­
viding a time delay wherein blasters
may retire to a safe distance prior to
the explosion. There are two types:
safety fuse and time fuse M700. These

may be used interchangeably.

(2) Safety fuse (fig. 4-9).
Safety fuse consists ~f black powder
tig~tly wrapped with several layers of
fiber and waterproofing material and may
be any color, orange being the most com­
mon. The burning ~ate may vary for ihe
same or different rolls from 30 to 45

,seconds per foot under different atmo­
spheric and climat~c conditions (exposure
for over 12 hours to the elements, extreme
changes in temperature, and the like), and
each roll must be tested prior to using
in the area where the charge is to be
placed. Particular precautipn~ must be
taken if used under wat~r, as the rate
of burning is increased significantly.
In artie temperatures, the outside cover­
ing becomes brittle and cracks easily.

(3) Time fuse M700 (fig. 4-10).

4-10 Change 1
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Detonating cord.Figure 4-11.

TYPE 4

TYPES 1 AND 2

TM 9-1300-277

of a core of PETN or RDX in a textile
tube coated with a thin layer of asphalt.
On top of this is an outer textile cover
finished with a wax gum composition or
plastic coating. It transmits a deton­
ating wave from one point to another at
a rate of between 20,000 to 21,000 feet
per second (partially submerged water­
soaked detonating cord will detonate if
initiated from a dry end). Although it
does not lose its explosive properties
by exposure to low temperatures, the
covering becomes stiff and cracks when
bent. Thus, great care is reqUired in
using detonating cord primers in arctic
conditions. Detonating cord is issued
in a variety of types and classes in­
cluding commercial types. Plastic rein­
forced and wirebound types are available.
Detonating cord is used to prime and
detonate other explosive charges. When
its explosive core is detonated by blast­
ing cap or other explosive devices, it
will transmit the detonation wave to an
unlimited number of explosive charges.

BLACK POWDER
CORE

ARD8H)178

WATERPROOFING

.... , <L._ OUTER COVER

Figure. ,4-9. Safety fuse.

£. Detonating cord (fig. 4-11).
Detonating cord (also known as primer
and commercial type Primacord) consists

Figure 4-10. ~ time fuse.

!his fuse is similar to safety fuse and
may be used interchangeably with it.
The fuse is a dark green cord 0.2 inches
in diameter with aplastic cover. De­
pending upon the time of manufacture,
the cover may be smooth or have single
bands around the outside at 12 or 18
inch intervals and double bands at 5­
foot or 90-inch intervals. These bands
are provided for easy measuring purposes.
The burning rate is approximately 40
seconds per foot. However, the burning
rate always must be tested in the same
manner as that for safety fuse. At
arctic temperatures, the outside cover­
ing becomes brittle ,and cracks easily.

•
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e. Igniters

(1) M2 weatherproof fuse igniter
(fig. 4-12). This device is designed as
a positive method of lighting time blast­
ing fuse. It operates effectively under
all weather conditions--even under water

if it is properly waterproofed. A pbll
on the striker retaining pin causes the
striker to hit the ,primer, igniting the
fuse. A sealing compound is applied
between the fuse and the igniter to pro­
tect the open end ,of the fu'se against
moisture.

•

l ~RONGED 'FUSE ,RETAINER

PLASTIC SEALING COMPOUND

PULL
,RING

ARD81-{)119

-,I

Figure 4-12. M2 weatherproof fuse igniter.

(2) M60 weatherproof fuse igniter
(fig. 4-13). This device is designed to
ignite time blasting fuse in all sorts of
weather conditions and under water The
fuse is inserted through a rubber ~ealing
grommet and into a split collet which
clutches the fuse when the end cap on the
igniter is tightened. A pUll on the pull
ring releases the s~riker assembly, allow­
ing the firing pin to drive against the
primer, which ignites the fuse.

(3) Squib, electric, M1 (fig.
4-14). The squib is a small explosive­
initiating device used to ignite pyro­
technic or incendiary compositions or
black powder when a source of electricity,
such as a blasting machine or battery, is
available.-

4-4. DEMOLITION ACCESSORIES

These accessories perform particular
functions in detonation systems or adapt

components or charges for disposal proce­
dures.

~. Priming adapter M1A4 (fig. 4-15).
The M1A4 priming adapter is used to secure
an electric or nonelectric blasting cap in
the threaded activ~tor well of a standard
demolition charge. The adapter is made of
plastic and is externally threaded at one
end so it can be screwed into the activator
well. The bore in the non-threaded end is
large enough to receive ,safety fuse or de­
~onating cord (fig. 5-6)'. A blasting cap
1S held in place by a shoulder formed
where the bores meet. A slot along the
length of the adapter allows the insertion
of lead wires of an electric blasting cap.

b. Clip, cord, detonating, M1 (fig.
4-16). The M1 detonating cord clip is a
steel device used to hold together two
strands of detonating cord either parallel
or at right angles to each other. Connec- e
tions are made more quickly with these
clips than with knots.

4-12 Change 2
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SHIPPING
PL.UG

COL.L.ET

SMAL.L. WASHER------J

i ~~=-='=-=":[JG-:'~~'=c=====o~=========~===~T~I~ME~FU~S~E===~:J
~' 'T"\) VENT

SHIPPING
PL.UG

•

ARDS1-oleo

Figure 4-13. M60 weatherproof fuse igniter.

connector is used to connect two strands
of detonating cord. Connections are made
more quickly with the connector than with
knots.

'.

"R08Hl'81

Figure 4-14. Ml flash-vented
electric squib.

£. Connector, detonating cord
(fig. 4-17). This connector is cylin­
drical and is composed of either white
or blue plastic molding material. It
is 1.72 inches long by 0.62 inch dia­
meter with a 0.12 inch diameter hole
located through the bgdy of the con­
nectdr. Also, two 65 slots are
located on the same end as the holes
and aid in easy installation of the
detonating cord. The detonating cord

4-5. DEMOLITION EQUIPMENT

a. Circuit Testers.

(1) Blasting galvanometer (fig.
4-18). The blasting galvanometer is an
instrument used in testing the electric
firing systems to check the continuity
of the circuit (the blasting cap. firing
wire, wire connections and splices). Its
components include a D'Arsonval meter and
a small, special silver-chloride battery.
Where the meter is connected to a closed
(continuous) circuit, the flow of current
from the battery moves the meter needle
across the scale. The extent of the
needle's deflection is in proportion to
the amount of resistance in the closed
circuii (and on the strengths of the bat­
tery). Two types of batteries are autho-
r!zed for use, one for temperature above
o F, and the other for temperatures below
OOF (Table 4-2). •
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Figure 4.,.1.5. M1A4 priming adapter.

CLIP BEF()RE BENDING

O~r01llATIN~CORO
HOllS

SPLICING TWO CORD,S

WARNJNG

ONLY USE SILV~R CHLORIDE DRY
CELL BATTERIES WHICH PRODUCE
0.9 VOLTS IN THE GAL~ANOMETER
(TABLE 4-2). OTHER, BATTERIES
MAY PRODUCE SUFFICIE~T VOLTAGE
TO DETONATE ELECTRJC aLASTING
CAPS. WHEN T~E GALVANOMETER
IS NOT BEING USED FOR EXTENDED
PERIODS OF TIME, THE BATTERIES
SHOULD ~E REMOVED BECAUSE OF
THEIR TENDENCY TO CORRODE.

Figure 4-17. Detonating cord connector.

(2) M51blastin, cap test set.
This test set (flg~4-19*was d~~eloped
to replace the blasting galvanometer for
continuity te~ting of electrical firing
circuits. The test set is a self-con­
tained unit witt a magneto-type impulse
generator, an indicator lamp, a handle

BRAN,CH LINE CONNECTION'

ARQ8Hl183

Figure 4.,.16. M1 ~etonating 90rd clip.

4-14 Change 1
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Figure 4-18. Blasting galvanometer.

ARD 8; -0188

~ Figure 4-19. .51 blasting cap test set.

TM 9-1300-277

to activate the generator, and two
binding posts for attachment of firing
leads. The test set is waterproof and
may_ be used at temperatures as low as
-40oF. Continuity testing is accom­
pli~hed by connecting the firing circuit
to the test set binding posts and then
depressing the handle sharply. If there
is a cont~QUou~ (intact) c~rcuit (even
gne created by a short), the indicator
lamp will flash.

£. Blasting Machines (fig. 4-20).
'Blasting machines are used to provide
the electric impulse needed in electrical
detonations. There are six models whicb
derive their power directly from a shunt­
wound generator and two models, theM32
and M34 which derives th~ir power from
an alternator and use a capacitor dis­
charge output circuit. The term used
in many NATO countries for "blasting
machine" is "exploder" or "dynamo e-x­
ploder." The generator type machines
are all actuated by means of a gear~

driven armature. The 10-cap machines
have metal cases and twist-type diive
handles. The higher capacity (30, 50,
and 100 cap) machines have varnished or
painted wood cases and plunger-typ~

handles. The machines most often used
j

are the 10-cap and 50-cap machines.!

(1) Newer machines (10 cap And
50 cap). In ~ddition to having signifi­
cantly higher electrical output than
their predecessors, these machines include
a built-in safety circuit. This ci.rcuit
allows no current to reach the terminals
until the machine's handle (or plunger)
has been actuated with sufficient energy
to gain nearly the maximum output from
the machine.

(2) Older machines (10 cap Ii 30
cap, 50 cap, and 100 caE)' These include:.
a switch which delays t e flow of current
from the generator to the output terminals
until the handle (or plunger) is near the
end of its travel. This switch assures
that the output produced by the machine's­
mechanism does not reach the termin.ls ­
until the operator is producing maximum
force.

(3) Blasting machine: M32 .. This
small, light-weight blasting machine is
intended to replace the larger, heavier
machines. Instead of a shunt-wound gen­
erator, this machine uses a small alter­
nator which is gear-driven by the bandle­
actuated plunger. The electrical output

4-15
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4..16

Figure 4-2C. Actuating blasting machines.
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from the alternator is rectified and fed
into storage capacitors. When sufficient
energy is available in the capacitors
(may require 3-4 strokes of the handle).
an internal sWitching circuit discharges
the electrical energy to the output ter­
minals and, thus, to the blasting circuit.
This machine is capable of initiating
10 M6 electric blasting caps.

(4) Blasting machine: M34. The
M34 is similar ~o the M32 but is capable

TM 9-1300-277

of initiating 50 M6 electric blasting
caps.

c. Marking. Demolition equipment
is identified by its nomenclature,
identification number. contract number,
place and date of manufacture. lot
number, and net weight. This informa­
tion is stenciled on the item itself,
on its container, or on both. Some
demolition devices do not have either
an Army or a Navy identification number;
these devices are identified by their
nomenclature .

4-17
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CHAPTER 5

FIRING SYSTEMS PROCEDURES

5-1. GENERAL

This chapter contains general operating
procedures for both the nonelectric and
electric firing systems. It also includes
procedures for priming charges, use of
detonation cord, dual firing systems,
preparation and use of ignition trains,
and prevention and handling of misfires.
More detailed information can be found
in FM 5-25 and TM 9-1375-213-12.

WARNING

A nonelectric system (fig. 5-1) consists
of a fuse igniter, time blasting fuse,
and nonelectric blasting cap. Upon acti­
vation, the fuse igniter initiates the
time blasting fuse which transmits the
flame that fires the blasting cap. The
blasting cap provides a shock adequate
to initiate the explosive charge. When
more than one charge must be detonated
simul taneously, . the nonelectric system
must be combined with detonating cord
(pars. 5-12 through 5-16) to ensure si­
multaneous firing.

5-3. SAFETY PRECAUTIONS FOR NONELECTRIC
FIRING SYSTEMS

ARD81-0187

Figure 5-1. Nonelectric firing system.

NONELETRIC
BLASTING CAP

CRIMPERS

~.

r' T
TIME BLASTING

FUSE
FUSE

IGNITER

In addition to the general safety require­
ments in Chapter 2, the following precau­
tions will be strictly adhered to in the·
use of nonelectric firing systems.

The preferred firing system for
demolition is the electric firing
system. When the electrical system
is not feasible, or when there is
an electromagnetic radiation hazard
present, the nonelectrical firing
system will be used.

When items to be detonated are
covered with earth, blasting
shall not be buried beneath ground
level with the initiating charge.
The initiating explosives should
be primed with primacord of suf­
ficient length to reach up through
the covering to a point where the
blasting cap may be connected above
the ground level.

NOTE

5-2. NONELECTRIC SYSTEMS

•

A nonelectric priming system will
normally be assembled in the field
at the demolition site. Under some
circumstances, if desired, some
subassembling may be done in ad­
vance in order to save time or to
avoid exposing components to rain,
etc .. When it is desired to have
the assemblies prepared more than
a few hours in advance, use blast­
ing cap sealant to waterproof the
fuse cap joint. This sealant will
protect the fuse cap joint for an
indefinite period of time. The
assembly will be treated as a blast­
ing cap for storage and transporta­
tion (e.g., keep separate from other
explosives). When using waterproof
time blasting fuse igniter M60, it
may be assembled to the blasting
fuse and cap prior to insertion
into the cap well of the explosive,
IF, the safety pin is still install­
ed.

NOTE

Blasting caps less than the equiva­
lent of a commercial No. 8 cap will
not be. used.

a. The ready supply of nonelectric I
blasting caps should be kept in non-prop­
agating containers/packs. Blasting caps
will be handled near their open ends.

b. Capped time blasting fuses will
be nandled carefully so that blasting
caps do not contact each other.

c. The preparation of initiators will
be ~erformed at a distance of not less
than 7.5 meters (25 feet) from the supply
of blasting caps or other explosives.

Change- 2" :. 5-1
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d. The preparation of initfators
and the priming of explosives will not
be. performed in advance of requ~fi'erij"eD,ts:.

Prepared init iators J if not used',- wi,ll
be expen ded. They wi 11 not be t-et"u-rned'
to explosive storage locations,

e. Only sufficient explos'i',ves· or'
ini tTators to meet the requirement, of
the operation invo'lv'ed wi 11 be, brought
to the disposal s'ite.

f. Personnel engaged in demolition
work-shall have ample time to reach
shelter affording overhead and frontal
protection. The minimum distance be­
tween she lter and destruct ion p':tt of'
site shall be in accordance with' '1'11' 9'-­
1300-206 and DARCOM-R 385-100.

5-4. ASSEMBLY OF NONELECTRIC SYSTEM

Assemble a nonel~ct~it s~stem a:~ in=
structed in a through ~ below:

Nb1'E

All fU'ses' in: tl'l:e sltnfe' r'o:Ht should
burn at the saome l'&te;; a"Hhough,
rate of burn:i\n'g: may' va:ry from ap­
prox·imatel;y' 9'8- to' 14:8; secon'ds per
meter (30 t·o" 4'51 sec'on;d's per foot),
i,n' d'i':H,erent:· ro'll!s:., 'Fhe' MmDO' fuse'
bu,rns at approx"i-mate-Iy f31: sec'on ds
per meter (.40i s'econd's; pecr f.oot) .

~
~,~=:--

.~ I COlO' I

•

I

I

WARNI,NG.

TIME BLASTING FUSE WITH A ROUGH.
JAGGED CUT ACROSS THE END cAN
CAUSE A MISFIRE OF THE BLASTING
CAP,

NOTE

Cutting off at least 15 cen=
timeters (6 inches) of fuse wiil
reduce the possibility 01 a mis­
fire from a damp powder train,

a. Cut ~nd discard at least IS 8eo-­
timeters (6-inch lengths) from free end
of fuse. Cut Will be made with cutting
jaws of M2 crimper (fig. 5-2), if
crimper does not have clean sharp jaws,
use a sharp knife to cut the fuse. To
assure that the fuse is cut square when
using the knife, cut fuse against a
solid wooden surface.

WAIUUN,G

TEST BURNING OF THm BtASTI:NG
FUSE WILL BE PERFORMED D6wNWIND
AT A MINIMUM SAFETY DISTANCE OF
7,5 METERS (25 FEET) FROM BLAST­
ING CAPS OR OTHER EXPLOSIVES.

Fig~re 5~2 .. Holding, ~dEting,and capping
tlmeblastlng fuse and detonating cord.

'b. Cut off O.!J1 meters' (:3 feet) of e
fuse-and check~u~nifig ~'te: Ignite fuse
~ith fuse igniter if av&ilable (par. 5-5),
or cut a slit nel~ o~e end of fuse, insert
a match head into split, and light match
(fig. 5-3). Note tiffle it takes for fuse
to burn. Compute bUrning rate. Compute
iength of fuse neceSSary to' pernii t the
person detonating' the charge to reach
shelter or a safe distance by walking at
a normal pace before the explosion.

c. Cut necessary length of fuse
squarely across. A minimum of 0.91
meters (3 feet) wili be used.

Omit the following step if a prim­
ing adapter is not being used.

d. Pass end of time blasting fuse
through priming adapter (fig. 5-6).

e. Take one nonelectric blasting
cap (fig. 5-6) from cap box.

5-2 Change 2
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Figure 5-3. Lighting time blasting
fuse with match.

WARNING

FOREIGN }~TTER IN A BLASTING CAP
MAY CAUSE A MISFIRE. IF FOREIGN
MATTER IS TO BE REMOVED FROM A
NONELECTRIC BLASTING CAP, DO NOT
TAP CAP WITH A HARD OBJECT OR
AGAINST A HARD OBJECT. NEVER
BLOW INTO CAP. DO NOT INSERT
ANYTHING INTO CAP TO REMOVE DIRT
OR FOREIGN MATERIAL.

f. Inspect nonelectric blasting cap
by l~oking into the open end. If any
fore1gn matter or dirt is present fol-
low procedures below: '

. (1)· Hold cap, near open end,
between thumb and middle finger of one
hand (fig. 5-2). '

(2) Aim open end of cap at palm
of second hand.

TM 9-1300-277

WARNING

FORCING A TIME FUSE INTO A
BLASTING CAP BY TWISTING OR
OTHER MEANS MAY CAUSE CAP TO
EXPbODE. DO, NOT FORCE TIME

.FUSE INTO. BLASTiNG CAP.

WARNING

.IF FUSE IS NOT IN CONTACT WITH
EXPLOSIVES IN THE CAP, A MIS-
FIRE MAY OCCUR. -

.CONTACT BETWEEN CAP END OF TIME
FUSE AND MOIST FINGERS OR OTHER
DAMP OBJECTS CAN CAUSE A MISFIRE.

£. Hold time blasting fuse verti­
cally at approximately arms length with
square cut end up and slip blasting cap
gently down over it so that ignition
charge in cap is in contact with end of
t~me fuse; if not in contact, it may mis­
f1re. If end is flattened or if it is
too large to enter blasting cap freely
recut fuse or roll time fuse between '
thumb and fingers until size is reduced
to permit free entry. '

h. After blasting cap has been
seated, grasp time blasting fuse between
thumb, ring, and little finger of less
favored hand (left or right) and place
~ore~inger ov~r closed end of cap to hold
1t f1rmly aga1nst end of time fuse.
Keep a slight pressure on closed end of
cap with forefinger (C, fig. 5-2).

WARNING

.CRIMPERS ARE EQUIPPED WITH FUSE
CUTTER: MAKE CERTAIN CUTTING SEC­
TION IS NOT USED DURING CRIMPING
OPERATION .

.A CRIMP TOO NEAR THE EXPLOSIVE
IN BLASTING CAP MAY CAUSE DETO­
NATION. DO NOT CRIMP CAP MORE
THAN 1/4-INCH FROM OPEN END.

(3) Gently bump wrist of one
hand against wrist of other hand.

come_With
(4) If foreign matter does not

out, dispose of cap in accordance
local regulations.

i. Place crimpers around cap just
above thumb and third finger. Slide
second (~iddle) finger down outer edge
o~ blast1ng cap to guide crimper (C,
f1g. 5-2), and thus obtain accurate
crimping since finger can be used to
locate open end of blasting cap.

•
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I WHEN CRiMPING A CAP DO NOT
POINJ cAp TOWARD OTHER PER~

SONNEL OR EXPLOSIVES.

i·· Ext end a:rms, po iii t ca~p ou t and I
away from body (,fi'g.~,5-:4), aj,!'d crimp cap
af a point: r /8 fa: l/N iriC:fi1 from open end

K;' Attach {tj's'e' igwi,fEtf a's' f6How'g: , •

(2) 1160;.'

Ie
(d,) :f{ghrfe'fi ca\p' sufficien;t1!y

to hold fuie In ~}it€i fR~s ~~t~ipioofin~

j,oint:.

(:a)'",tili.:gicyew" {.uig;e' l1'o'ld'€r' cap
two" eN tl1ie'e rtifn's~"

{aY Srid€ [us-e r€t~inef over
eWcf of fuse and s'€',it! ffrm,ty .-

(b) W,ife'ft/rS61[ ji6'ili.'£ between
fu'se and ig'niIer; i:f Hec'€s's'a'ry l' Dy appiy""
ing' sealing comp'o{in<f.·

(b:)' Pre's'~; _s'h){.p·]Yiff~ j£nLulf irrfo
ig:n:i:t-er to reTea:se st)'},i& c6T-h~:f an"d' fO""
ta'te plug as if ~§ reYriBve'd1,.

(c,) lii'§e'H e'n& 6'[' ~u's e i ri'
p'ia:ce~ of plug-u'ri'~:i!,t fu's;€ fest?s' against
p'timer bas'e' ..

1: Priming, w'\€H 6'f wJ:·t:fi'8tit ptiming
adapter is as fo'f·loY,fs:~

(1) witfi: pii·m~ng. a'eFap€€i' (fig:

'. Figure 5~5. Deieted.

5-4 Change 1
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::=

PRIMING ADAPTER
SCREWED INTO

ICAP WELL THREADS

TIME BLASTING FUSE OR
DETONATING CORD;:NONELECTRIC BLASTING CAP

(fa: i~: :~L

•

CAP CRIMPED IN PLACE

,...---_IlIII,,_!IIl:IlIII;_,.:.=.~ Wi =t;;;s
=

AR100906

Figure 5-G. MIA4 priming adapter with nonelectric and time blasting
fuse or detonating cord.

(!) Pull cap irito adapter and
insert into'cap well of explosive.' cap well.

(~) Insert fusee cap into

<.~). IS crew adapter into place.

(2) Without priming adapter
(method 1):

(a) Wrap a stririg tightly
around demolition block; tie securely
leaving approximately six inches of loose
string on each end after making the tie.

(b) Secure fuse to block,
using tape or-other available material,
to prevent cap from being Withdrawf-.

5-5. IGNITING FUSE OF NONELECTRIC SYS­
TEM

Fuse may be ignited using one of the
following methods: '

•

(b) Insert blasting cap with
fuse attached-into cap well.

. (c) Tie the loose string
around fuse to prevent blasting cap from
being withdrawn from block.

(3) Without priming adapter
(method 2):

WAP.NING

THE SIGNAL FOR IGNITION OF THE
FUSE MrST BE GIVEN BY THE INDI­
VIDUAL IN CHA~GE AND ONLY AFTER
ALL aTHER PERSONNEL IN THE VI­
CINITY Am: PROTEcrED OR HAVE
REACHED A SAFE DISTANCE.

l (
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NOTE

If M60 igniter fails to function"
it can be reset quickly without
disassembly by pushing plunig~l"

all the way in and firing as:
before. If igniter still fai1s·
to function., replace with ser-·
viceable igniter.

a. MBO Fuse Igniter.

(1) Remove safety pin.

(2 ) Push plunger all the way in ..

( 3) Turn release ring 1/4 turn
and pull.

( 4) Note time of ignition,

BLASTING
MACHINE

,
F.IRING, WIRE,

AND·8EEl

.~
ELECTRIC
BLASTING

CAP

ABO 61-0191

(5) Retire to safe distance and
figure expected time detonation.

~. Time Blasting Fuse Igniter M2.
To fire, hold barrel in one hand and­
pUll on pull ring wi th other hand ..

c. Lighting Time Blasting Fuse
with a Match. If a fuse igniter is not
available, light the time blasting fuse
with a match by splitting the fuse at
the end (fig. 5-3), placing the head of
an unlighted match in the powder train,
and then light the inserted;match head
with a flaming match or by rubbing the
abrasive on the match box against it.

5-6. ELECTRIC FIRING SYSTEMS

WARNING

WHEN HANDLING ELECTRIC BLASTING
CAPS DO NOT HOLD THE EXPLOSIVE
END OF THE CAP, HOLD THE END OF
THE CAP WHICH IS CONNECTED TO
THE LEAD WIRES.

The electric firing system (fig. 5-7)
consists of an electric blasting machine,
a firing wire, and an electric blasting
cap. When the blasting machine is activat­
ed, it generates an electric impulse which
travels through the firing wire and cap
lead wires' to fire the electric biasting
cap. Initiation of the cap detonates the
explosive charge into which the cap has
been inserted.

5-6 Change 2
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Figure 5-7. Eleetric firing system.

5-7. SAFETY PRECAUTIONS FOR ELECTRI C
SYSTEMS

The general safety reqUirements in ~
Chapter 2 will be followed during all ~
operations using an electric firing.sys-
tern. A possibility exists that electric
systems may be energized to dangerous
levels from outside sources such as static
electricity, induced electric currents,
radar, radio communication eqUipment,
high tension Wires, etc. The following
precautions will be taken to reduce the
possibility of premature initiation of
electric blasting caps.

a. Electric blasting caps will be
connected to the firing circuit before
connection to the demolition charge.
This procedure will minimize injury and
damage should an electric blasting cap
prematurely detonate.

b. Minimum distances between trans.,..
mittel'S and electro-explosive devices
will be in accordance with TM 9-1300-206
and DARCOM-R 385-100.

~. Dlasting caps less than the equiv-e
alent of commercial No. 8 will not be
used.

•



e. When uncoiling the leads of
blasting caps, the cap will not be helde directly in the hand, but will be held

,

"

by the wires approximately 2.5 centi-
meters (1 inch) from the cap. The
lead wires will be straightened out by
hand and not thrown, waved, or snapped
to loosen coils.

•
d. Electric blasting caps of dif­

ferent manufacture or type will not be
used, in the same system.

f. Individuals connecting/testing
electric blasting caps will make use of
available protective cover when complet­
ing the circlli t . The distance between
the individual and the blasting cap will
be the maximum permitted by length of
cap leads. The individual will keep
his back toward the clast ing cap when
making the connection.

~. Blasting caps will be tested
for continuity with a galvanometer or
M51 test set prior to connecting to
firing circuit. The shunt will not be
removed from the lead wires of the
blasting cap until the moment of test­
ing.

h. The individual removing tbe shunt
will-grolU1d himself to prevent accumulatEd
static electricity from firing the blast­
ing cap by grasping the firing wire. Im­
mediately after testing, the lead wires
will be shunted by twisting the bare ends
of the wires together. The wires will re­
main shunted until connection into the
firing circuit.

i. Doth ends of the firing wires will
be shunted except when firing the charge
or testing the circuit. The connection
between blasting caps and the circuit fir­
ing wires .will not be made unless the
power end of the firing wires is shunted
and grounded.

~. Firing wires will be secured near
the, point where the blasting cap(s) are
connected.

k. Prior to making connections to
the blasting machine, the firing circuit
will be tested with a galvanometer or
M51 test set for electrical continuity.

1. The blasting mach~ne or its acti­
vating device will not be surrendered to
the individual designated to fire the
charge until tbe supervisor is assured
that the area is cleared of personnel,
equipment, etc. '

TM 9-1300-277

m. Disposal operations will riot be
conducted during an electrical storm or
when such a storm is approaching. Addi­
tionally, disposal by detonation using
an electrical firing system will not be
concucted curing sand, dust, or snow
storms. rnder such conditions, all
electrical operations will be suspended,
cap and lead. wires shunted, and personnel
removed from the disposal area.

5-8. PRELIMINARY ELECTRICAL CONTINUITY
TESTING

The galvanometer, blasting caps aD,J;!
firing wires will be tested prior to the
disposal operation in accordance with
the following paragraphs.

VlAP.NIHG

PRIOR TO USING GALVANOMETER, EN­
SVP~ THAT ONLY THE APPRCPRIATE
SILv-ER CHLORIDE DRY CELL BATTErY
IS H!S'l'ALLED. PJ:iY OTHEr. DATTERY
MAY PRODUCE SUFFICIENT ~OLTAGE

TO DETONATE BLASTING CAPS.

a. Calvano~eter. The galvanometer
(fig-:- 5-8) will be ·tested prior to use
cy holding a piece of ~etal across its
two terminals. If tbis does not cause
a wide deflection of the needle (~2 to
Z5 units), the battery is weak and Will,
be replaced. When used in a cold cli~ate,

the galVlotDorr,eter will be protected fron..
freezing by keepipg it under clothing
and near theboc1y.

b. Blasting Caps.

(1) Each blasting cap to be
used in the electric firing 8ystem will
be indiVidually tested.

WARNING

. ALWAYS POnTT THE EXPLOSIVE END OF
BLASTING CAP' AWAY FRm~ THE BOr;y,
CYI'HER PERSONNEL, AND DJJLCSIVTIS.

.INDIVIlJUALS WILL 1[AKE USE OF AVAIL­
ABLE PROTECTIV"E COVER AND KEEP
THEIR BACKS TOWARD THE BLASTING
CAP WREN TESTING CAPS FOR CONTINU­
ITY WITH A GALVANOMETER. THE DI8-,
TANCE BETWEEN nTIVIDL:ALS AND
BLASTING CAP, WILL BE THE MAXIMUM
PERMITTED BY LENGTH OF CAP LEAD~.

• Change 1 5-7



(7) Dispose of defective caps
by placing with material being detonated.

•
If cap is satisfactory,
needle will deflect slightly
did when the in'st rument was

(4) Remove shunt.

(5) HO'ld one cap' lead, wire to one
post of galvanometer and touch other lead
wire to other post.

(6)
galvanometer
less than it
tested.SHOULD

~SHOWWIDE'

:;; O""C"ON
.. .., OF NEEDLE

o o

ARDB1-o192

WARNING

CARE MUST BE TAKEN TO PROTECT
BLASTING CI\PS FROM BEING STRUCK
OR COMPRESSED BY OVERBtTRDEN THAT
IS PLACED ON THE Mu~ITIONS OR
EXPLOSIVES BEING READIED, FOR
DISPOSAL. DO NOT PLA'CE DEFECTIVE
CAPS TOO CLOSE TO THE MAIN DETO-:
NATING CHARGE.

(2) Carefully extend cap lead
wires to maximum length.

I

Figure 5-8. Testing the galvanometer.

WAP1HNG

. WHEN UNCOILING CAP LEAD WIRES.
THE CAP WILL NOT BE HELD DIRECTLY
IN THE HAND, BUT WILL BE HELD BY
THE WIRES APPROXIMATELY 2.5 CENTI­
METERS (1 INCH) FROM THE CAP~

.LEAD WIRES WILL BE STRAIGHTENED
OUT BY HAND. DO NOT THROW, WAVE,
OR SNAP TO LOOSEN COILS.

(8) Shunt lead wires of all
caps immediately afcter testing. Wires
will remain shunted until connection to
firing circuit .

c. Firing Wire. The firing wire
may be tested on the reel, but must 'be
retested after unreeling as uncoiling
may separate broken wires. Firing wire
will be tested as follows:

( 1) Separate firing wire at
both ends. Touch wires at one end to
galvanometer posts. The needle should
not move. If needle moves. there is a
short circuit in firing wire. Locate
and repair as reqUired.

(3) Secure cap to prevent move­
ment by placing in a hole or behind a
barricade.

WARNING

AN INDIVIDUAL REMOVING THE' SHUNT
WILL GROUND HIMSELF TO PREVENT
ACCUMULATED STATIC ELECTRICITY
FROM FIRING THE BLASTING CAP BY
GRASPINC THE FIRING WIRE.

(2) Shunt wires together at one
end and touch those at other end to
galvanometer posts. This should cause
a wide deflection of needle. No move­
ment of the needle indicates a break in
firing wire. A slight movement indicates
a point of high resistance which could be
caused by several strands of multi­
stranded wire being broken or by wires
not being clean. Locate defect and re­
pair as required.

5-8 Change 1
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• 5-9. CONNECTING/SPLICING ELECTnIC WIRES

WAill\ING

'I'M 9-1300-277

I
" 3 IN. '1(7.6 OM)

~=ariiiii:?;:::;?o:ii:i<il:i??~?;:::;Ir;;:?::O:?:i::???iiiaRjI;'iIi:liili;;:;;r;;;jliilOilaii~iiiiiiiiiiiiii;;;;l

. THE FIRING WIRE WILL BE SHUNTEr;
A!'D GROUNDED AT THE INITIATING
PGINT PRIOR TO CONNECTION OF THE
BLiISTINGCAP. .

. THE PERSON MAKING THE CONNECTION
WILL WORK AS FAR FTIOMBLASTING
CAP AS CAP LEAD WIPES WILL ALLOW
WITH BACK TURNED TO THE CAP TO
I.1INIl.iIZE Il'<JURY IN CASE OF PRE­
MATURE I'ETONATION.

A

NOTE

Other methods of splicing may be
used as long as electrical con­
tinuity is maintained.

D

A. STRIPPING WIRES
B. FIRST STEP OF SPLICE
c. SECOND STEP OF SPLICE
D. COMPLETED SPLICE ARD 81-0193

~. Insulated wires, before splicing,
must have the insulating material stripped
from the ends. Expose about 8 centimeters
(3 inches) of bare wire (fig. ;:,-9.. detail
A), and remove any foreign matter such as
enamel by carefully scraping the wire with
the back of a knife blade or other suit­
8ble tools. The ~ires should not be
nicked, cut, or weakened when the wires
are bared, and multiple strand wires should
be twisted lightly after scrapinG.

b. Connecting may be acc6mplished by
anyone of the following methods ..

(1) Method 1 (fig. 5-9).

(a). Point free ends in oppo­
site directions (detail A), join with a
few tight twists around each other, and
bend remaining ends uP,. away from joint
(detail B) .

(b) Twist these ends to form
a pigtail (detail e), which is at right
angles to connected wires.

(c) Push pigtail to one side
to lie along one of the wires (detail D).
Tape connection to ensure complete insula-
tion. .

Figure 5-9. Wire splicing.

(2) Method 2.

(a) Place the two wires to
be connected,-side by side, with free
ends pointing in same direction and wind
them together by twisting.

(E) Tape to ensure complete
insulation.

~. Splicing. The following precau­
tions will prevent a short circuit.

(1) If· pairs of wires are
spliced, stagger the two separate splices
and tie with twine or tape (detail A, fig.
5-10).

(2) An alternate method is shown
in d~tail B. Splices are separated, not
staggered, in the alternate method.

(3) Whenever possible, insulate
splices from ground or other conductors
by wrapping them with friction tape or
other electric inSUlating tape.

• 5-9
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".
A

FIRING WIRE
/

ARD B1-<)195
ARD B1-0194A. STAGGERED SPLICE

B. SEPARATED SPLICE

B

CAP WIRE TWINE OUTSIDE
/ \ INSULATION

~r ),~~
~~~~·!!(lJ~~.

Figure 5-10. Splicing two
pairs of wires.

Figure 5-11. Co~~on series circuit.

. INDUCED CURRENTS FROM RADIO FRE­
QL~NCY (RF) SOURCES CAN INITIATE
BLASTING CAPS CONNECTED TO LONG
LEAD OF WIRE. BEFORE CONNECTING
ELECTRIC BLASTING CAPS TO THE
FIRING WIRES, THE BLASTING CIRCUIT
MUST BE TESTED FOR THE PRESENCE OF
EXTRANEOUS ELECTRICITY AND RF
ENERGY.

. FACE AWAY FROM CAPS WHEN CIRCUIT
IS CONPLETED TO MINIMIZE FACE
INJURIES FROM ACCIDENTAL INITIA­
TION. IF AT ALL POSSIBLE, MAIN­
TAIN COVER BETWEEN BLASTING CAPS
AND TESTING PERSGNNEL.

WARNING

b. Check for presence of RF energy and/ I
or extraneous electricity as follows: ,

(1) Arrange a dummy tes,t circuit,
essentially the same as the actual blast­
ing circuit except that a No. 47 radio
pilot lamp of known good quality inserted
in place of the blasting cap shall be
used without applying electric current
to the circuit. Any glow of the radi~
pilot lamp, viewed in the darkness, is
to be construed as evidence of the
presence of possible dangerous amounts
qf RF energy, andlor e~traneous electric­
ity; blasting operations in such areas
must be performed with nonelectric blast­
ing caps and safety fuse.

At firing position, keep free ends
of firing wire twisted together
and grounded until ready to con­
nect to galvanometer or to blast­
ing machine.

NOTE

5-10 Change 2

~. Splice one of the free cap lead
wires to a firing wire conductor.

5-10. PRIMING AND TESTING FIRING CIRCUIT

(4) Circuit splices, not taped
or insulated, should not lie on moist
ground. Splices should be supported on
rocks, blocks, or sticks so that only
insulated portions of wires touch ground.

~. Common Series. This is used for
connecting two or more charges fired
electrically by a single blasting machine
(fig. 5-11). A common series circuit is
prepared by connecting one blasting cap
lead wire from the first charge to one
lead wire in the second charge and so on
until only two end wires are free. Con­
necting wires (usually annunciator wire)
are used when the distance between blast­
ing caps is greater than the length of
the usual cap lead wires.



(2) The duPont Blaster's Multi­
meter Model 101 may be substituted for
the No. 47 radio pilot lamp when test­
ing for extraneous electricity, but
will not detect RF energy. Distances
prescribed in TM 9-1300-206 or DARCOM­
R 385-100 should be used as a guide in
the selection of sites for electric
blasting operations in the vicinity of
RF energy transmitters.

c. Splice free end,of cap lead
wire-to free end of firing wire.

WARNING

NEVER TRY TO FORCE A CAP INTO CAP
WELL THAT IS TOO SMALL TO ADMIT
THE CAP EASILY.

d. Priming will be accomplished by
one of the following methods, determined
by the type of explosive used.

(1) Charges' having cap wells.
Charges having cap wells (threaded or
unthreaded) may be primed as follows:

(a) Use of blasting cap with
priming adaptir. The cap lead wires ar~

passed through the slot of the adapter
(fig. 5-12) and blasting cap is pulled
into place in adapter. The cap and
adapter are then inserted into cap well'
of the demolition charge and adapter
is screwed into place.

ADAPTER ON ELECTRIC
BLASTING CAP LEAD WIRE

ARD 81-0196

Figure 5-12. Priming adapter.

TM 9-1300-277

(b) Use of blasting cap with­
out priming aaapter. When priming adapters
are not available or demolition charge
does not have a threaded cap well, cap
is inserted in we~l and cap wires are
tied around the charge by two-half
hitches ~fig. 5-13). As an alternate
method, use tape to secure blasting cap
to prevent blasting cap withdrawal.

ARD 81-0197

Figure 5-13. Two half hitches.,

(2) M1 chain demolition block.
Tape an electric blasting cap to one of
the free ends of the detonating cord
chain. The explosive end of the cap will
point toward the chain demolition block.

(3) Plastic explosives composi­
tion C. Plastic explosive charges not
having cap wells will be primed by form­
ing a cap well in the charge using the
pointed leg of the M2 crimper and insert­
ing blasting cap into the formed cap wells.
Composition C-4 should then be molded
around the blasting cap.

e. The firing circuit will be tested
as follows (fig. 5-14).

(1) Ensure that all joints and
bare sections are separated and placed
out of contact with the ground and all
other conductors.

(2) Hold one end of firing wire
to one post of galvanometer and touch
other end to other post.

(3) Circuit is complete if needle
moves across scale. The amount of deflec­
tion of needle depends on length and type
of firing wire and number of blasting caps
in the firing circuit. If test indicates
a break or high resistance, shunt the
wires and then repair wire or connections.
Caps will be retested if necessary.

•
Change 2 5-11
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d. Fire.the blasting machine uSlng

one of the following methods (table 5~1):

(J:) Ten-"capJJigsJi.ng macliine:

(~) t6se¥t h~nd tht6ugh
strap ( if attached);

(0) Gr-asp the bOtt8rTI of
the b:tasU ng lilac hi tie.

(cJ ffi~~ft tff~ fi~tidle.

(d) Twist vigorousiy.

(2) Fifty-"c.ap,bla:_sJ.in.g· mac hi ne:

(a) Set machine squarely on
a solid, level-placS ~~d lift plUtiger by
handle to its maxi~um e*tension,

(b) WitH bodY weil Baianced,
feet wide apart, and in a paftiaily stooped
position, grasp haficlie fifffify ~ith both hands
and push plunger down with a qUick, hard
stroke.

(2) All connect tons between
b1asfing cap ~if~s, 66rirlecftrig wires,
and firing wires are properly made
(par 5-10~)'.

(3) The number of blasting caps
in any circuit does not exceeIT the rated
capacity of the blasting machine be1ng used.

~. tonnect the blasting machine by
untwIsting the ends of the firing wire
and' fastening them to tile two posts ot"
the blasting machine.

ARO 8" .OlgB

(3) M32ar!ttjt3~LjU:i.~J;ing..mach ine.s:

(a) Release biasting machine
handle by rotating G~firtg witb banale springs
outward from body of machine;

(9) Boid machine in uPtight
position (termInals tip) in either hand so that
the plunger end of handle Tests under base of
thUrril3 ahd fingers grasp machine body;

(c) Squeeze hand sharply several
times in succession until cnarge fires. Not more
than four strokes shouid be reqUired.

Table 5-'1, Mn.xi1iiuTrl CirCuit Capacities oi VaTiou.~ Power }:;;ources

WARNING

DO NOT CONNECT THE BLASTING M.4-"
CHINE TO THE FIRING WiRES UNTIt
ALL PREFIRING TESTS HAVE BEEN
COMPLETED A~D UN~IL A SIGNAL i§
RECEIVED FROM THE SUPERVISOR
THAT THE AREA HAS BEEN CLEARED 0F
ALL PERSONNEL AND EQuipMENT.

5~i1. BLASTING MACHINE

The blasting machine will be test~

operated, attachedi and fired in ~ccord...;

ance with the following:

a. Test o~eraie the bl~~tin~ ~i~
chine by actuating several times with
nothing attached id the teffuinalst

Figure 5-14. Testing firing circuit:

b. To prevent a misfire, ensure
that-the following have been accomplished
prior to firing the blasting machine,

(1) All blasting caps are in­
cluded in the firing circuit.

The cii-cuils below are connecte<! by one 500'fo~t.standard lwo-conductor firing reel

109'86

x X X X X X X X

X X X X X X X

X X X •

l'h-kw 3'kw 5-kw 3,kw. 6·kw
,ii)':"''';; :'lO::ca.p . 50-cap porlable poi-table port.able portable portAble
bla8ting. hlaglin~ bIs'sling sz-en'erat6r 'Ren-era'tor, ~enera'tor, ~erierBtor. 'Kenerat::or.
macnine machine 'machine 11S'voll: 115-voll 1lS-voll 220-voll' 220-volt

13'h-amp 26-amp 43'A,'.amp 13'fJ'amp '221f.1,,,mp

Totalnumber
of ',,'api!

in '.
-circuit

10 caps in continuous 10
leries.
80 caps in continuous 30

aeries.
series.
50 caps in continuous 50

5-12 Change 2
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5-12. USE OF DETONATING CORD

. Detonating'cord is used to initiate
explosive charges as a component of an
electric or nonelectric firing system.
If the nonelectric firing system is
being used with more than one charge.
detonating cord is required to assure
simultaneous firing of .the charges.
Detonating cord is useable underground
or underwater. The .initiation of the
detonating .cord is accomplished by a.
blasting cap above ground or water.
5-13. SAFETY PRECAUTIONS FOR DETONAT-

ING CORD .

In 'addi tion to the general safety
requirements. the following precautions
will be strictly adhered to when using
detonating cord~

!. Avoid kinks and sharp bends.
b. Handle with special care to

avoia breaking covering or explosive
train. .

c. Lay lines out as straight as
possIble but not' stretched taut. De to""
nating cord forms a spiral as it is. un­
wound from spool .and must be strai~htened

out carefully before firing to avold
misfire.

d. Do not remove any part of outer
covering.

e. When making branch line connec-
tions. ensure that det.onating cords .
touch only at connections.

. f. The angfe formed by branch line
and cap end of main line will not be less

~.GH
~~,

CLIP lEFOR[ lENDING

TM 9-1300-277

than 90 degrees from the direction in
which the blast is coming. At a smaller
angle. branch line may be blown off main
line without being detonated.
5-14. DETONATING COR~ CONNECTIONS

Detonating cord clips (fig. 5-15) or
square knot 'pulled tight are used to
splice the ends of detonating cord. The
tongues of the clips are bent firmly over
both strands and the connection is made
secure by bending the trough end of the
clip back over the tongue.

The preferred method of connecting
the detonating cord is as follows:

a. Deleted.

b. Overlap the newly cut free ends
by IS' inches.

c. Secure the cords together with
detonating cord clips at least 6 inches
from each end of the free ends and at
least 6 inches from each other.

NOTE
The 6-inch overlap of each free
end is to keep any moisture
absorbed. after the splice is
made, from affecting the overlap
area between the two clips.

If a knot is used, ~t least a IS centi­
meter (6 inch-lengths) should be left
free at both sides (fig. 5~16). When
fabric is used to cover the detonating
cord, the fabric must not be removed .
The knot may be placed in water or in
the ground but the cord must be deto­
nated from a dry end.

BUNCH LINE CONNECTION

I

SPLICING TWO CORDS

•
.::--.--~.~~~

elNto'\""'~ ' ~
~1'5C"') ..

CONNECTING BLASTING CAP TO CORD

AR 100105-1:11

Figure 5-15. Connectionsusi.ng Mld-etonating cord clip:~

Change 3 5-13
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I IoN "'N .J L-irN "'N~

'. ..E"''''~' CO']
~~'~~=.=~ =

never connected at ~point where the ring
main is spliced. In making detonating •
cord branch line connections, avoid cros-
sing lines. However~ if this is neces-
sary, be sure to have at least C.30 meter
(one foot) of clearance at all points
between. the det.onat'ing cords; otherwise, e
the cords will cut each other and destroy
the firlngsy.stem.

Figure 5-17. Girth hitch with
one extra turn.

•

l

l

.f
6'IN. MIN.
(15 'eM)

--L.
MU·D3 2742'8 I

MU-D3 2743

iTO OTHER 'CHARGES
MAIN LINE

Figure 5-18. Ring main with
branch lines.

c •. Initiating Cap. The detonating
cord-main line is inItiated by an elec­
tric blasting cap when an electric fir­
ing system is being used, or by a non­
electric blasting cap when a nonelectric
firing system is being used. The blast­
ing cap is firmly attached at least

loW-OJ 2741.8 •

5-14 Change 2

Figure 5-16. Square knot, connections.

a. Branch Line Connections. A
branch line is fastened to a maIn line
by means of a clip (fig. 5-15) or a
girth hitch with one extra turn (fig.
5-17). The branch line is clipped with
the U-shaped trough of the clip and
the main line with the tongue of the
clip. The clip is bent against the
cord, holding the connection securely.
The angle formed by the branch line and
the Cap end of the main line should not
be less than 900 from the direction
from which the blast is coming; at a
smaller- angle, the branch line may be
blown off the main line without being
detonated. At least 15 centimeters
(6 inches) of the running end of the
bran~h line is left free beyond the tie.
The running end of the girth hitch will
be on the opposite side of branch line
from initiating point on the main.

b. Ring Main. A ring main is made
by bringing the main line back in the
form of a loop and ~ttaching it to it­
self with a girth hitch with one extra
turn (fig. 5-18). This will detonate
an almost unlimited number of charges.
The ring main makes the detonation of
all charges more positive because the
detpnating wave approaches the branch
lines from both directions and the
charges will be detonated even when
there is a break in the ring main.
Branch line connections should be made
perpendicular to the ring main. Any
number of branch lines may be connected
to the ring main, but a branch line is



5-15. CAPPING DETONATING CORD

e. Electrical Tape (fig. 5-20).
Electrical tape may be used to splice
two le~gths of detonating cord together
and for attaching branch lines to the
main lipe. When splicing two cords to­
gether, overlap the two ends about 0.5
meter (18 inches) and tape the center

I
at least 0.15 meter (6 in.). Connect
hranch lines hy taping at least O.l~

meter (6 in.) pigtail extending "along
the main line towards the source of'
initiation. Tape may also be used to
connect an electric or nonelectric
blasting cap to detonating cord as
shown in figure 5-20.

•
15 centimeters (6 in.) from the free end
of the detonatinr, cord by numerous wraps
of string or tape, or may be attached by
an Ml detonating cord clip (fig. 5-15).

d. Detonating Cord Connector (fig.
5-19). The connector may be used to
connect detonating cord end to end or at
right angles. The connector may also be
used to fasten a blasting cap, either
electric or nonelectric, to the detonat­
ing cord.

Thl 9-1300-277

5-16. PRIMING THE CHARGE

The charge may be primed by use of
either a capped detonating cord or by
wrapping it directly with no~capped

detonating cord as follows:

a. Noncapped Detonating Cord
(Method 1, fig. 5-21).

(1) Tie detonating cord securely
around explosive by a clove hitch with
two extra turns.

(2) Fit cord snugly against
block and push loops close together.

b. Noncapped Detonating Cord
(Method 2, fig. 5-21).

(1) Place loop of detonating
cord on the block and wrap d~tonating

cord four times around the block.

(2) Draw free end of detonat­
ing cord through loop and pull until
tight.

c. Noncapped Detonating Cord ­
(Method 3, fig. 5-21):

I
!

i

When capping detonating cord with
nonelectric blasting cap, the following
procedures will be used.

a. Use cutting jaw of cap crimper
M2 t~ cut detonating cord, or use a clean
sharp blade. Cut detonating cord squarely
across.

NOTE

Omit the following step if a prim­
ing adapter is not being used.

(1) Lay detonating cord at an
anGle across the block.

(2) Wrap running end three
times over this cord and around block;
at fourth turn slip running end under
the three wraps and parallel with cord
laid at angle and draw tight.

d. Capped Detonating Cord with
PrimTng Adapter (fig. 5-6).

(1) Pull cap into adapter and
insert into cap well of explosive.

(2) Screw adapter in place.

b. Pass end of detonating cord
through adapter.

c. The method of handling and inspect­
ing the nonelectric blasting cap and the
procedure for crimping it to the detonat­
ing cord is the same as used for time
blasting fuse. Follow paragraphs 5-4e to
5-41 for these operations.

5-17. DUAL FIRING SYSTEMS

Dual firing systems should be used
whenever possible to increase the proba­
bility of successful firing. Two com­
plete and independent firing systems
are used, each capable of firing the
same charge. There may be two electric
circuits, two nonelectric circuits, or
a combination electric and nonelectric
system .

• Change 2 5-15
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Figure 5-19. Detonating cord connEctJr.

•
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I .'N.M'N . II (15CM) -I

BLASTING CAP
(ELECTRIC OR NONELECTRICl

.,.,~~,.

•

.DIRECTION OF DETONATION ..

~"G ..·.·... ·.·.·.·.·····.·········
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'. . ARD 81-o200-A I

Figure 5-20. Electrical tape splicing.

5-18. DUAL NONELECTRIC FIRING SYSTEM 5-19. DUAL ELECTRIC FIRING SYSTEM

This consists of two independent non­
electric systems for firing a single
charge or set of charges. Figure 5-22
shows the layout for nonelectric dual
firing system for a single charge. If
two or more charges are to be fired
simultaneously, two detonating cord
ring mains (fig. 5-23) are laid out,
and a branch line from each charge is
tied into each ring main. Additional
reliability can be obtained from dual­
detonating cord-primed firing systems
by extending the cap' ends of the lead-in
detonating cords, as shown in figure
5~23, and tying them together in a
square knot (girth hitch with one extra
turn), or by connecting the cord with
detonating cord clips.

This consists of two independent
electric circuits, each with an electric
blasting cap in each charge, so that the
firing of either circuit will detonate
all charges (fig. 5-24).

5-20. COMBINATION DUAL FIRING SYSTEM

The combination dual firing system
uses an electric and nonelectric firing
system (fig. 5-25). Each charge is
primed electrically and nonelectrically.
Both the electric and nonelectricsys­
tems must be entirely independent'of
each other. The nonelectric system must
be fired first. .

•
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METHOD 1 •
ARD 81-0202

i

IDISASSEMBLY OF MUNITIONS ITEMS TO
OBTAIN PROPELLANT IS UNAUTHORIZED.

WARNING

Figure 5-22. Nonelectric dual
firing system for a sing]e

charge.

a. Nonelectric.

5-22. IGNITION TRAINS

5-23. PREPARATION OF IGNITION TRAINS

Ignition trains will be preparec as
follows:

An ignition train will be used in
pit, trench,or surface burning operations
to allow personnel sufficient time to
reach a safe distance prior to combustion
of munitions being disposed of. A non­
electric ignition train consists of a
fuse igniter, time blasting fuse, and
a small bag of smokeless powder. An
electrical ignition train consists of
a blasting machine, firing wire, flash­
vented squib, and a swaJI bag of smoke­
less powder which may be purchased
locally in ene-pound cans, NSN 1375-00­
772-1369 or 1370. Officia] nomenclature
is Powder, rifle, smokeless, Class 1.3C.

METHOD 3

METHOD 2

Figure 5-21. Detonating cord
priming methods.

5-21. DUAL ELECTRIC PRIMING SYSTEM

Dual electric priming should be used.
when dual electric firing systems are
not used. This consists of one electric
firing wire with two electric blasting
caps connected in parallel (fig. 5-26).

(1) The method of preparing and
testing the time bl~stin~ fuSe is the
same as in the assembly of nonSlectric
firing system. Follow paragraphs 5-4~.

£. and £.

(2) Attach M60 fuse igniter to
one end of fuse. I

5-18 Change 2
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(3) Split other end of time blast­
ing, fuse and insert into a small plastic bag
of smokeless powder, approximately one
ounce (fig. 5-27).

(4) Secure bag to time blasting
fuse with tape.

TIME BLASTING FUSE

TM 9-~300-277

(5) Insert plastic bag of pro­
pellant into combustible material.

(6) Ignite fuse.

AR l00910·A

•

•
Figure 5-23. Dual nonelectric firing system with

dual detonating cord priming .
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FIRING WIRE

AR 10091'

•

Figure 5-24. Dual electric firing system.

FIRING WIRE

- TAPE OR STRING

•

•
AR 100912

DETONATING
CORD

\ "ME 'CAST'NG 'USE

Combination dual firing system.Figure 5-25.

~NONELECTRIC

(

" BLASTING~-a CAP _-~

~

I

5~20
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cARD 81-0203

Figure 5-26. Dual electric priming system.

ARC 81-0204

ELECTRIC SQUIB

TIME BLASTING FUSE -._001'/

•
Figure 5-27 .. Plastic bag of smokeless powder.
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b. .Electric.

NOTE

.When preparing and using an ,elec­
tric ignition train, all appiic­
able safety .precautions in ;.pa:ra­
,graph 5-7 will be observed.

.Squibs and firing wiring will be
tested prior to 'preparation of
the ignition train; squibs in
the same manner as electric blast­
ing caps in paragraph 5-8b; firing
wire in accordance with paragraph
5-8c.

(1) Attach M1 flash-ventBd squib
lead wire to firing wire.

(2) Secure bag to squib by tap­
ing top of bag to squib lead wires.

(3) Insert bag into combustible
material in pit.

(4) Attach firing wire to blast­
ing machine and operate in accordance
with paragraph 5-11.

5-24. MISFIRES

WARNING

WAIT AT LEAST 30 MINUTES AFTER
EXPECTED DETONATION OR IGNITION
BEFORE APPROACHING ANY MISFIRE.
IF IT CAN BE POSITIVELY ASCER­
TAINED THAT THE FAILURE IS
STRICTLY ELECTRICAL IN NATURE,
AND IT IS POSITIVELY KNOWN THAT
THE EXPLOSIVES ARE NOT BURNING,
CORRECTIVE ACTION MAY BE TAKEN
IMMEDIATELY.

NOTE

The above warning applies to all
nonelectric firing systems, all
dual systems (figs. 5-23, 5-24,
5-25, and 5-26), and to detonating
cord primed with nonelectric blast­
ing caps. An exception is made
only for single electrical firing
systems (one firing circuit) and
single detonating cord firing sys­
tems primed with an electric blast­
ing cap.

WARNING

A MISFIRE WILL BE APPROACHED
BY THE PERSON '1NCHA'RGE, OR
WHO HAS THE lMQST :KNOWLEDGE ,OF
THE FITIINGS-Y:STEM I NVOL'VED . A
SECOND PERSON ;WlLL ACT AS A
SAFE:TYBACKUP"

A misfire may occur in sp·it·eofallpre­
caut ions. Therefore" .wo.r,ki.ng ·on or near
a misfire is the most hazardous of all dis­
posal operations. One qualified person will
examine the misfire witn a second qualified
person acting as a safety backup. The
safety backup will stay ,clear of the immedi­
ate danger area. He ,wiLL utilize natural
barriers or obstructions for pr,otection, but
remain in a position to observe t~e actions
of the person ,examining the misfire. He
will be prepared to go .to t~e aid of the
person examining the misfire if an accident
should occur.

5-25. PREVENTION OF NONELECTRI'C MISFIRES

All safety pr'ecautions will be followed.
In addition, the probability of a misfire
may be reduced if the following procedures
are adhered to:

a. Prepare all initiators properly,
ensuring use of proper blasting cap.

b. Place charges carefully.

c. Place initiator properly.

d. Perform any tamping operation
with-care to avoid damage to an other­
wise carefully prepared charge.

e. Ensure time blasting fuse is
ignited prior to withdrawing.

f. Fire charge according to proper
technique.

~. If possible, a dual firing system
will be used. If both initiators are
properly assembled, the possibility of a
misfire is reduced to a minimum.

5-26. HANDLING NONELECTRIC MISFIRES

Nonelectric misfires will be handled as
follows:

a. Nonelectric Blasting Cap Misfire.

(1) Allow a minimum of 30 minutes
after expected detonation before starting
investigation.

•
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(1) Allow a minimum of 30 min­
utes after expected detonation before
starting investigation; except if ini-

I tiating blasting cap is electric and if
it is positively known that the charge is
not burning.

•

el

WARNING

UPON'REACHING THE MISFIRED
CHARGE, IMMEDIATELY REMOVE
THE FAILED DETONATOR/INITI­
ATOR.

(2) Insert a new fused detonator/
initiator into the charge. 'Destroy the
failed components by placing them along
side the newly primed charge. If this is
not practical, place a new charge next to
the misfired charge and prime as required.

b. Detonating Cord Misfire.

(1) Allow a minimum of 30 min­
utes ~fter expected detonation before
starting investigation, except if ini­
tiating blasting cap is electric.

WARNING

UPON REACHING THE MISFIRED
CHARGE, IMMEDIATELY REMOVE
THE MALFUNCTIONED BLASTING
CAP FROM THE DETONATING CORD.

(2) Attach a new initiating
blasting cap to detonating cord, taking
care to fasten properly. Place failed
blasting cap on or near the newly primed
charge to ensure destruction.

(3) If detonating cord still
fails, remove earth cover and reprime
explosive charge with new detonating
cord. Failed detonating cord will be
disposed of by placing in the pit.
Replace earth cover.

c. Explosive Charge Misfire. After
determining in accordance with para­
graphs a and b above that blasting cap
and/or detonating cord are satisfactory,
replace failed explosive charge as
follows:

(2) Replace charge as follows:

TM 9-1300-277

(b) If failed charge has
been covered with earth, carefully re­
move earth cover with a wooden or non­
metallic tool. Avoid accidental digging
into the charge, When the earth has
been removed within one foot, pl~ce a
new 1 to 1-1/2 kilograms (2 to 3 pounds)
charge over the failed charge and prime
as before.

5-27. PREVENTION OF ELECTRIC MISFIRES

All safety precautions will be fol­
lowed. In addition, the probability of
a misfire may be reduced if the follow­
ing procedures are adhere.d to:

a. Ensure use of proper blasting cap.

b. All blasting caps are included in
firing circuit.

c. All connections between blasting
cap wires, connecting wires, and firing
wires are properly made.

d. Short circuits and grounds are
avoided.

e. The number of blasting caps in
any circuit does not exceed the rated'
capacity of blasting machine being used.

f. A dual electric firing system
should be used or all charges should be
dual primed.

5-28. HANDLING ELECTRIC MISFIRES

Electric misfires will be handled as
follows:

WARNING

WAIT AT LEAST 30, MINUTES AFTER EX­
PECTED DETONATION OR IGNITION BE­
FORE APPROACHING ANY MISFIRE. IF
IT CAN BE POSITIVELY ASCERTAINED THAT
THE FAILURE IS STRICTLY ELECTRICAL
IN NATURE, AND IT IS POSITIVELY
KNOWN THAT THE EXPLOSIVES ARE NOT
BURNING, CORRECTIVE ACTION MAY BE
TAKEN IMMEDIATELY.

a. Check firing wire connections to
blasting mac~ine terminals to be sure
that contacts are good.

b. Make two or three more attempts
to fTre the circuits.

c. Disconnect blasting machine and
check firing wire for continuity. If
continuity exists, attempt to fire again
using another blasting machine. If con-

(a) If failed charge has
not been buried, place a new charge
(counter-charge) at the side of the fail­
ed charge and prime as before.

• Change 2, 5-23
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tinuity does rtot exist, or the second
blasting machine does not fire the cir­
cuits, proceed to subparagraph d.

d. Shunt firing wire.

e. Check entire circuit, ine.1U'ding'
firing wire, for b·reaks and short c'ir-'
cuits.

f. If no co~tinuity exists in the
blasting cap, disconnect the old blast­
ing cap wires and shunt. Bo not dlisturb
blasting cap.

g. Connect th.s wires· of the new
b1as~Ing cap to the firing circuit and
reprime.

•
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CHAPTER 6

EXISTING DEMILITARIZATION EQUIPMENT AND METHODS

•

6-1. GENERAL

a. Current conventional munition
demiIitarization processes have been
standardized and use the same type of
eqUipment everywhere. The four major
methods for demilitarization are:
washout/steamout, deactivation furnace,
open burning, and open detonation. The
above methods may require disassembly
of some components prior to processing
by one of the four major methods listed
above. ; .

b. Current facilities and capabili­
ties-in terms of locations, capacity,
eqUipment; and techniques will be fur­
ther described in this chapter.

c. Detonation capabilities, both
above and below ground, will be identi­
fied by location.

6-2. MUNITION DISASSEMBLY LINES

a. The first step in most demili­
tarization/disposal operation is the
disassembly of munitions into components
suitable for ultimate disposal. Fixed
artillery ammunition, for example, will
have the projectile pulled out of the
cartridge case in a special jig, the
propellant powder dumped into a collec­
tion bin, and the primer removed from
the cartridge case. The projectile
will have the fuze, the supplemental
charge, and the fuze well liner removed
to expose the explosive fill for removal.
30/50 caliber machine gun ammunition will
be separated from the purely mechanical
belt hardware. '. 20mm ammunition will
usually, but not always, have the pro­
jectile pUlled, the powder dumped, and
the projectiles and cases collected in
separate bins; whereas, smaller ammuni­
tion is usually left intact. Bombs,
mines, and otber large munitions will
have the explosive fill exposed in much
the same manner as large ammunition.

b. The above operations are typical­
ly carried out more or less remotely on
automated disassembly lines designed
especially for the specific munition.
Fixed artillery ammunition, for example,
will be placed by hand into a Vertical

Pull Apart Machine (APE 1001 or APE 2000)
located behind a safety shield, where it
is clamped firmly into place.· The ma­
chine separates the projectile from the
cartridge case. The free projectile1s
placed (usually by hand) into another
clamping machine where jaws grip and un­
screw the fuze. Fuzes go down one con­
veyor, defuzed projectiles down another,
empty cartridge cases down still anotherj
and the dumped propellant powder is col­
lected into a hopper by vacuum. It is
the reverse of an assembly line.

c. The disassembly of smaller am­
munition, such as 20mm, is even more auto­
mated. Complete rounds are fed by a. con­
veyor belt, behind a safety shield, to a
breakoff wedge where the· projectile is
forced out of the cartridge case. The
projectile drops onto a second conveyor
which takes it to a collection bin. The
cartridge cases drop into a tumbling bar­
rel where the propellant powder is shaken
out and collected in a vacuum system.
The cases finally drop into a third con­
veyor which takes them to another collec­
tion bin.

6-3. APE DISASSEMBLY EQUIPMENT

The equipment components, as used on
disassembly lines, are of a special de­
sign identified as Ammunition Peculiar
EqUipment (APE~ They are listed and
described in detail in TM 43-0001-4r,
Army Equipment Data Sheets Ammunition
Peculiar Equipment, October 1979. Ex­
amples of APE used to disassemble fixed
artillery munitions are:

a. Vertical Pull Apart Machine (APE
1001), with proper accessories, is de­
signed to pUll apart fixed munitions 40
through 106mm at a production rate of 2
rounds per minute. The machine can be
used to pull apart Navy ammunition; how­
ever, accessories would have tb be
designed and tested.

b. Vertical Pull Apart Machine
(automated, APE 2000) is a rotary ma­
chine with cam operated mechanical drive
to pull the rounds. It is equipped with
a pickoff mechanism to automatically re-

.' move the pulled projectile from the ma­
chine and deposit it on a discharge

6-1
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conveyor. The machine has its owtt shield
for protection of the operators. The
dr'ive has a variable speed contr.ol whic'h'
provid~s a production of 4 to 10 round~

per minute. Accessories can be d'esigned'
for this' machine to pull apart Navy muni­
tions.

c. The two Spindle Defuzing, Machine
(APE-1002) is designed to remove the
fuze, either base or point detonating,
and tracer from the projectile when the
disassembly torque exceeds the assembly
torque or the operation is considered
bazardous. Accessories are availabi1e
to perform this work on all projectiles
within the Army inventory and accessories
can be designed to accommodate Navy munt­
tions.

d. The Rocket Disassembly Machine
(APE 1215) is used to disassemble the
3.5 inch rocket. The machine will sepa­
rate the 3.5' inch component at any point
required by making the required jaw
adjustments. Complete disassembly will
produce four components: the motor, fuze,
detonator, and the warhead. The machine
is capable of disassembling the 66mm LAW
Rocket and accessories are available for
this round.

e. The Vertical Disassembly Machine
(APE-1227) is designed and used to re­
move the boom assembly from the Cartridge,
90mm: Practice, M371 and Heat, M37lA1.

f. The Automatic Deprime Machine
(APE-1229) is designed to remove screw
or press type primers from cartridge
cases ranging in size from 40mm through
l06mm (except 105mm cartridge cases with
the MBO, MB3, and MB6 primers). The ac­
cessories for deprime of Navy munitions,
up to the Navy 5-inch cartridge case,

!have been designed and are available. A
machine, for depriming the 105mm cartridge
cases with the M80, M83, M86 primer, and
all la~ge Navy cartridge cases is pres-
ently under development. ~

&. The Debanding Machine (APE 1042)
is for removal of the rotating banding
from 57 through 120mm projectiles.

h. Debanding Machine (APE 1208) is
a high production machine and should be
used in place of the APE 1042 when it is
available. This machine can be designed,
together with accessories, to remove the
rotating band from Navy munitions.

,6-2

i. The Large Item l:>eband·ing: Machine
(APE-1212) has been designed, to remove
the' rotating band' from: 155mmi through
280mm projectiles.. A:lthough the' produc,­
tion is low" economic anal~si~ has
proven that the sale o,f' gilcd:lln'g; metal
acquired from the: larg,e p,rojiec,tfIes, will
amort,ize' the oper.at:±on·.

,1. The Band Grenade Defuzin'g Machine
(APE 1202 or APE, 2156): with proper ac­
cessories can be used, tOI remove the fuze
from all hand grenade,s wi.thin the Army
inventory.

k. Fuze Disassembly Machine (APE
IllS} is designed to remove the booster
assembly from the fUze and/or the booster
cup from the booster body. By separating
the booster cup from the booster housing,
the booster can be processed through the
Deactivation Furnace at a high produc­
tion rate. Shearing of the booster on
the fuze, however, will also produce an
item that can be processed in the furnace:
at a high rate. This shearing operation
will produce approximately twice the pro­
duction rate of the APE 1118, requiring
only one operation.

1. The Vertical Disassembly Machine
(APE-1153) is designed to remove fuzes
and fin assemblies from mortars and pro­
jectiles. This is a low production ma­
chine, single station, remotely controlled,
and it is the only machine available for
removal of the fin assembly from mortars.

6-4. WASHOUT OF EXPLOSIVE FILLERS

Washout by APE 1,300 Ammunition Wash­
out and Reclamation ~ystem:

a. The Washout Plant is a standard
APE Item designed and specified in detail.
by the U.S. Army Directorate·for Ammuni­
tion EqUipment (D/AE) located at Tooele
Army Depot. It usually consists of a
4500 square foot building (all of whose
details are included in the specifica­
tions) containing a water heater, wash
racks, explosive reclamation and packag­
ing sections, and water reclamation fa­
cilities. Basically, hot water is in­
jected under~90 psi pressure into the
cavity of an opened and up-ended pro­
jectile or bomb, melting out the fill
and washing the metal case clean (figs.
6-1 through 6-3).

b. In operation, ammunition items

•

•
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are placed vertically and open end down
in holding racks. Hot water is jetted
up into t,hem at 90 - 125 psi to melt
and wash 'out the explosive fill. The
hot water is held atapprox1mately
180o-205 0 F, a temperature which melts
the TNT. Much higher temperatures
would clog the flumes and filters.
The molten TNT-water slurry is fed to
a settling tank where most of the water
is separated for reuse. The molten ex­
plosive is pelletized by showering drop­
plets forced through a perforated plate
and through ambient cold water. The
solidified pellets are collected, dried,
and boxed for storage or shipment. The
production rate of the standard APE 1300
system is approximately 1400 pounds per
hour of explosives, limited mainly by
the capacity of the pelletizing unit.
A modified washout system at Hawthorne
AAP equipped with a belt flaker has an
estimated capacity of 2000 pounds per
hour .

c. Recycled water is chilled to re­
move-excess dissolved explosive, filtered

TM 9-1300-277

and sent to a holding tank for return
feed to the heating units. Ordinarily,
no water is discharged from a washout
plant while it is running (although some
do feature an overflow equal in volume
to the volume of explosive washed out).
Instead, .the water is continuously re­
cycled to the washout section after being
chilled and filtered to remove excess
dissolved and suspended explosive. When
a plant is shut down, the water inventory
maybe discharged to some disposal system
or filtered through a carbon column for
purification. It is planned to equip
washout plants with carbon absorption
columns for final treatment of discharged
water.

d. Empty metal munition cases are
flashed at the burning ground or in a
flashing furnace to remove any remaining
traces of explosive, and then sent to
Property Disposal Office for disposal.
Occasionally, when the cases are needed
for reloading, they may be chemically
cleaned to avoid heat warpage. This
procedure, however, is unusual.

• Figure 6-1. Washout room (APE 1300) .

6-3
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e. Loaded filter batts and unreclaim­
able-cregs froD the explosives settling
tanks are disposed of by burning, eit'her
on a burning ground ~r in a suitahle
incinerator.

f. The APE 1300 Washout System b~s

been- ~esigned foor ,explosive fills ,of 'T!'~T,

Comp B ,(TNT-BDY),.and ''T'rLtonal ('1'N'T'-.'Al).
TNT, Comp B, and Tritonal have be~n ~uc­

cessfully pelletized.

g. Most of the APE 1300 Washout
planfs ere in laya~ay for lack of work­
l,o,ad. The olqer ones are being moc1ern­
ized by :the addition of such refine,DlE:;nts
as Vi-bottom t,anks to handle Comp B twin
set tling tank eductors and water-flu,s'bec
pump seals. Plants are expected to be
equipped eventually with carbon ~olumn

final water filt,ers prior ,to bEing .p!Lacec.
in operation.

e. The drained water goes ~hrough a
tydr~sieve and a clarifier. then to a

,'clearwell for reese'l e 'bad, t'D t'hf" ;pump.
The ej eet,ed, r;ra,p'ul:ar ,f'x'rlos~vc./'wat,er
s ]urry is colI Ec t'ed i'na f '[,ume :an'd
poured int,o linec ,boxes. It is 's'c'l'G
Idrai'ned but:wet {a!bo,ut H,C,: Iw,a't'cr'9 \with-
,out J,urther ,proccs's iin'£, f,0r CQnm:E rc i a 1
pu~poses. The emp~y cases are t~an flash-
ed 'Qr burned ,out to remov,e 'r'esii,c!nal '(':-;')110­

sive or propellant .. iIt 1S recommend,pel ll1a1,
all r'ec 1 a imed or scra,p 'mat'e,r i:al bee lin spec t­
ed for ~xplosives';'C'ont,arniln,atiol'i]'ll'iol' 10 rp­
use or transfer to the Defense Pr,opel'ty D1S­
posal Officer or t,o I,nert Sio,rage l\l"ea, Ce1'­
tificat10n or :scrap mecal shouJd i!Je made ill
ac,c'ordallce wi t'h DOn 4H:;(1 .. 21-~1-1"

d. AnothE'r hogout fa,cility is :cf'er­
atp-d-at res Inc~ian ,He'ad :at ,r-... :5fTo{i) psi
for the removal of propellant frGffi rGc~ct

,and missile .n,otor~,.

•

a. Steamol:t is an a1 tcrn~lte H'ettc,d
of removin b explosive Lillers. Stear.1C\,t
is simi] ar to hot \l'3t<::r v:3,.shout in 1. bat
both processes (:S58r:t i::: 1 1 y melt out ~I\T

fillen;: from largf--calih'r rrojecti leO'"
bombs, and otl1('r murcitiont;. TI-e1'(, aTF'
two important diffE'TE-nces: SteaD"out is
pretty well limited to T~T-only fjJlers
since it lacks tr.c erosive action of thE
pressurized jetting hot water. Tbere is
less \\Oater to dispose of from >:tE'::mout
than wa~~hout.

t. ':"he steamout procesr-, at Crane !,!,,~

handles large items such as ~~n to 1000
pound bombs, mines, dppth cbargps, torp~do

\\Oarheads, and smaller items such as 5-inch
and 120mrn shells. Tt)e 1 argl' i tH;1f, [lrE
placed on an inclinEe cradle, an~ 5 to l~

psi steam is jetted in to rr;elt (Jut t\;(,

fill. Two lances arc use~, the first
~it~ an axial ,jet and a s(con~ wit~ side
jets. ~he molten slurry is collected in
a jackete~ pipE header ~ith rubter coh­
nectars, flovs to an agitated kettle, a~d

thence to COrrU[RtE~ cooling pans. The
pans are held in a vented and tested hooC
until the w3ter is all ev&porated, ard
are then cooled to allow the explosive to
solidify. The solidified explosive is
broken into chunks, then boxed and shipped
out. The empty metal case is steame~

again on a vertical cradle to remove any
re~air.ing explosive as \\Oell as the asphalt
liner, if there is one. The sludge from
this final steaming is turned. It is
recommended t\':.at all reclaimed or scrap
material ~e inspected for Explosives/

h. The APE 1300 System i'8 dE'scribed
in detail in an Army Technical Manual,
"Operat ion and If.aint,en,ance- Ammunlt ion
Explosives Washout and Reclarr,ation ,System
- APE 1300, Revision No.2, 1 February
1974. I' Air p,ollution is discussed in
Ch. I I 1.

6-5. HIGH PRESSURE WASHeUT AND RECLAMA­
TION SYSTEM

a. High pressure washout may be
used on large projectiles, bombs, and
rocket motors. High pressure washDut­
also called hogout- is not widely used.
There are at least two operational fa­
cilities ana there arc others either in
layaway or under reconstruction. This
tBehnique h~s been applied more to the
removal of propellant from lar~e recket
motors than to the removal of explosive
fills from projectiles. The most il­
lustrative exa~ple was at Crane AAA for
the removal of HE from J-inch to 6-inch
projectiles.

b. In the Crane process, a defused
~-inch (fcr example) projectile is
clamped into an approximately horizontal
cradle, and a water lance penetrates
into the cavity as the fill is ~ashed

out by a 8000 psi axial water j~t.

Afterwards, the partially washed-out
projectile is moved to a second station,
identical to the fir~t, except that the
lance has two lateral jets instead of an
axial jet; this washes out the fill ad­
hering to the sides of the projectile.
At both stations, the projectile is ro­
tated during washing.

G-G Change 2
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6-7. APE 1236 DEACTIVATION FURNACE

6-7Change 1

There is also a related meltout process,
installed at Ravenna AAP for removing
TNT and Comp B loads' from 90mm and 155~

projectiles. Thismeltout process ap­
plies steam only tp the outside bf a
munition in a steam cabinet.

b. As the items being demilitarized
are carried through the retort by the
spiral element. explosives burn or deto­
nate as they reach their burning or'
Initiation temperatures. The furnace
operating speeds are adjusted so that
this happens approximately in the center
of the retort. After explosion or burn­
ing, the items progress on through the
12000 F section and fallout the dis­
charge end onto another conveyor which
carries the now-inert metal parts to a

a. Small explosive items are .normal~

ly demilitarized in the deactivation fur­
nace. The APE 1236 Deactivation Furnace
is a steel rotary kiln haVing an overall
length of 30 feet and a diameter of four
feet (figs. 6-4 through 6-6). The main'
body isa horizontal'retort (four 60
inch sections bolted end to end) with
side walls about 2-1/4 inches thick and
with a spiral internal element which
acts like a screw conveyor in moving
materials through the unit as the retort
slowly rotates. Newer models have center
retort sections with walls 3-1/4 inches
thick in order to process individual .
munitions containing 800 grains of explo­
sive. The furnace provides the capability
for thermal destruction of explosives
contained in small arms ammunition, prim­
ers, fuzes, and boosters. In addition,
the furnace may be utilized for flashing
75mm through 120mm projectiles after
washout of explosive charge. Items such
as small arms ammunition. artillery
fuzes. emptied 20rnrn cartridge cases, and
the like are fed to the furnace at a
predetermined rate prescribed for each
item via a steel conveyor belt which
carries them high above the mouth of the
furnace and drops them down a chute into
the f~ed end of the rotating retort. An
oil or gas fired burner in the discharge
end of the tube provides a flame and hot
flue gases, which sweep through the re­
tort and up a stack mounted over the
feed end. The temperature at the burner
end is about 12000 F; it is about 600­
9000 F in the middle sections and about
400-5000 F at the stack end.

f. It, should also be noted that,
in spite of the feeling that steamout is
effectively limited to TNT fills, Crane
AAA has successfully applied it to H-6,
Tr1tonal, and HBX. Nevertheless. a
study d6ne by Battelle for the Western
Demilitarization Facility recommended
that it be considered mainly for TN~

filler.

contamination prior to reuse or transfer
to the Defense Property Disposal Officer
or to Inert Storage Area. Certification
of scrap metal should be made in accord­
ance with DOD 4160.21-M-l.

~. Although it cannot be considered
a widely used process, there are steam­
out facilities at Hawthorne AAP, McAlester
AAP, NWS Yorktown, NTS Keyport, Joliet
AAP, Cornhusker AAP, Newport AAP, and
Pine Bluff Arsenal (for white phosphorus).

e. The explosives removal mecha­
nism-relies primarily upon the melting
action of the hot steam, and there is
little or no erosive action. Conse­
quently, the process is best for TNT
and less effective for fills with a
high percentage of non-meltable compo-

I nents such as RDX t HMX t or aluminum.
The process is superior for TNT because
the steam vapor expands to fill even
the most irregular cavity and gives
better heat transfer than hot water
which must be in direct contact with
the explosive in order to melt it.
It has another advantage in that the
only wastewater i~ steam condensate t

and that is evaporated in the dewater­
ing step, so that there is minimal
wastewater disposal problem. However t

this is a'time-consuming t manual process.

c. This facility also has a number
of steam cabinets for 5-inch and smaller
items. These items are placed vertical­
ly, open-end down on racks in the cabi­
net, and surrounded with steam until the
explosive melts and runs out. There are
no jets into the munitions.

d. There is minimal water dis­
charge from this facility. Most of
the steam condensate evaporates from
the corrugated pans. The discharge is
mostly washdown. There is a major

IProblem in that TNT steam distills

.

overhead and deposits TNT in the over­
head ductwork which must be manually
cleaned periodically.

•
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scrap collection bin. Some installations
carry the scrap metal over a magnet which
separates ferrous from nonferrous scrap,
and others simply collect mixed scrap.
Some installations collect molten lead in
ingot molds, and others simply leave it
in the mixed scrap.

£.. The quantity of detonating ex­
plosives allowed to be fed to the Deacti­
vation Furnace is normally limited to' 600
grains ,(0.086 pounds, or 39 grams) per .
item for retorts having a 2-1/4 inch
thick wall and 800 grains (0.114 pounds
or 52 grams) per item for retorts having
a 3~1/4 inch thick wall. This permits
handling of intact small arms ammunition
through 20rnm and most artillery fuzes,
primers, and the like. Typical feed
rates run about one item per second.
If the furnace temperature, rate of ro­
tation, and·feed rate is not known for

a specific item, then contact the Dir­
ectorate for Ammunition Equipment (D/AE)
Tooele AD for supplemental information.

d. The probable ultimate safety
limit is much larger than 600 or 800
grains. Hbwever, the official limit for
APE 1236's in the field is still 600
grains or 800 grains per item depending
upon the furnace model.

e. Fuel oil consumption is estimated
by Tooele AD at 9 to 21 gallons per hour,
depending upon the work rate.

f. The majority of the deactivation I
furnices are equipped with KIT EDlO
pollution control systems (fig. 6-7).

•

---..c. EXHAUST STACK ASSEMBLY

UPPER FEED CHUTE

....,..._~_.:;Il~._ CHARGE ASSEMBL Y

'ARDllHl2011

Figure 6-4. APE 1236 deactivation furnace (general assembly).
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Figure 6-5. APE 1236 deacti va t i~:>n furnace (discharge assemb ly) .

•

~: The APE 1236 Deactivation Fur­
nace 1S described in detail in the Army
"Operation and Maintenance Manual, Deac-

I
tivation Furnace APE 1236," 9 December
1970, U.S. Army Armament, Munitions and
Chemical Command, Dover, New Jersey.

h. Naval Sea Systems Command Publi­
cation TK 3P90R01, April 1980, provides
data for processing munitions through
the Rotary Deactivation Furnace (APE
1236). The publication provides the
explosive weight, propellant weight,
unit weight, .temperature setting, RPM,
and feed rate for various munitions by
NSN. This publication provides an excel­
lent guide for types of munitions which
can be processed through the furnace.

6-8. OPEN BURNING GROUNDS

a. Open burning grounds provide a
very-economical means of demilitarization.

These grounds provide the capability for
open burning of scrap propellants and ex­
plosives, wooden and fiber boxes, fiber
cpntainers, and other unserviceable com­
bustible materials common to ammunition
operations. The burning process is ac­
complished by burning unserviceable com­
bustibles which in turn ignite scrap
propellants and explosives. This process
is also used to flash off residue explo­
sive from large metal components.

_ b. Other than the now-banned ocean
dumping, open burning is perhaps the
oldest and most universal demilitarization
technique. Unwanted material is piled in
a remote, open field with sufficient
starter fuel such as wastepaper, scrap
dunnage, etc., and ignited. There is no
elaborate equipment, negligible fuel cost,
and little labor required. However, it

Change 2 6-9
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Figure 6-7. KIT E010 air pollution control system.

•

is sometimes a ve,ry smoky operation, and
it is no longer ecologically acceptable
in some states where there are alterna­
tives. There may be no alternative at
times, as in the case of white phosphorus
shells, certain surplus rocket motors,
and items too deteriorated for safe; dis­
assembly. Therefore, open burning is
universally practiced to some degree,
and will probably always be necessary
to a limited extent. '

c. Burning maybe accomplished on
the surface, in a pit, or in a trench.
All removable detonators, blasting caps,
etc., will be removed from munitions to
be burned to avoid unexpected detonation.
Munitions will be examined carefully to
make certain that no removable detonators
or blasting caps are included. Sites
will not be left unattended during burn~

tng, but will be observed from the speci­
fied safety distance. Detonators that

are removed from munitions items only
maybe laid loosely upon the pile/and de­
stroyed with the munitions.

d. The selection of a site for de­
struction of explosives by burning shall
be based on the principle of obtaining
the maximum practicable distance from
all magazines, inhabited buildings,
operating bUildings, public highways, and
railways. Consideration shall be given
to the direction of prevailing winds and
closed coverage. Consideration shall
also be given to the possibility of mass
detonation during burning operations.
Whenever possible, natural barricades
should be utilized between the burning
site, operating bUildings, and magazines.
The burning site shall be not less than
lnhabited-building distances (as pre­
scribed by quantity-distance tables ap­
plicable to the material being destroyed)
from all structures and public thorough­
fares. All dry grass, leaves, and other

Change 2 6-11
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flammable materials within a radius of
200 feet from the point of destruction
will be removed. Firefighting equipment
for ~ombating grass fires will be kept
readily .available and, if practicable"
the ground at the point ·of destruct ion
should ~e wetted down with water at ~he

close Df each day's operation. Burni~g

shall not :be repeated on previous'iLy
burned-.ov.er plots within 24 hour,s unless
the burni,ng area has been soaked thorough­
ly with witer and An inspection by compe­
tent personnel has been .made to assure
the safety of personnel during subsequent
burning operations. The use of concrete
mats for burning or detonation is not per­
mitted.

6-~. OPEN DETONATION GROUNDS

a. Open detonation is a very econom­
ical-method of demilitariZing munitions.
Disposal by detonation may be accomplished
on the surface or in a pit or trench.
Procedures vary greatly due to the size
of the item, amount and type of explosive
contained in the item, amount and type
of explo~ive charge necessary to ensure
complete 4estruction, method of priming,
et.c.

b. The selection of a site for de­
struction of ammunition by detonation
is based on the same principles as used
in selecting a burning ground site.
Such a site should not be less than
2,400 feet from public highways, public
railways, inhabited buildings, magazines,
and operating bUildings. Where this dis­
tance cannot be attained, a pit or trench
shall be used to limit the range of frag­
ments. The pit or trench should be a
minimum of four feet deep and materials
being detonated should be covered with
at least two feet of earth. The 2400
foot limitation does not apply where
substantially constructed deactivation
furnaces are used for the destruction
of ~mall quantities of fuzes, primers~

small arms ammunition, etc. When demo­
lition charges are to be covered with
earth,the charges should be fitted with
detonating cord leads of such length
that the leads will protrude through
the earth cover into the open.

c. Another factor that must be con­
sidered, when selecting a site for the
destruction of explosives and ammunition,
is determining that the proposed site.
does not conflict with existing or pro­
posed airways. Clearance for the pro­
posed site will be obtained from the ap-

6-12

pr,opri:at·e 'Army Air,space "Representative
through the Administr.ator, Federal Avi­
at ion Agency (FAA). 'Refer.en·ce ,may be
made to AR 95-50 for additional In~orma­

tion.

d. The quantity of material to be
destroyed ,at 'one time wi.ll ·dependupon
localcondi t i,ons. 'Thi squant ity wi 11
be carefully ·determined by :st'art iog
with :a limitednumber :and then gradually
increasing that number until the maximum
which can be destroyed without damage
to surrounding property ,or causing dis­
turbance to civilian areas isattai:ned.

e. In the absence of specific regu­
lations or informat ion cove.ri.ng the
phase of the destruction of explosive
material, instructions will be requested
from the Commander, U.S. Army Armament
Materiel Readiness Command, Rock Island,
IL 61299 or Commander ,U .. S. Army Missile
Command, Redstone Arsenal, AL 35809.

6-10. CHEMICAL MUNITION DEMILITARIZATION
METHODS

a. Chemical demilitarization can only
be accomplished at a limited number of
facilities. Chemical Munitions are gen­
erally processed through the following
principal items of equipment:

(1) Furnaces for explosive de­
activation, chemical decontamination of
metal parts, and incineration of small
quantities of chemicals.

(2) Afterburner.

(3) Quencher.

(4) Electrostatic precipitators
to remove particulates.

(5) Packed tower scrubbers.

(6) Discharge stack.

(7) High capacity ventilation
systems to maintain negative pressures.

b. A flow diagram of the system is
shown in figure 6-6. A detailed descrip­
tion of the process is as follows:

(1) Deactivation furnace. De­
activation furnace is an oil fired APE
1236 ammunition disposal retort eqUipped
with an over-pressure control system and
bearing cooling system. The internal
helix keeps furnaced materials moving

•
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toward the burner end. The furnace also
can be capable of liquid material injec­
tion for first stage incineration of
small quantities of hazardous liquids.
Typical operating conditions are 4000 F
inlet temperature, 12000 F burner end gas
temperature, 6000 F flue temperature. The
furnace is used for first stage incinera­
tion and volatilization of materials
contained in bottles, vials, and wooden
or cardboard boxes.

(2) Decontamination furnace.
The Decontamination Furnace is a one-of­
a kind masonry lined, oil fired furnace.
It has two heating zones: Zone 1 is
used for heat treating metals, burning
of combustible packing materials or con­
taminated refuse and melting of low melt
point inert parts; and Zone 2 is used .as
a secondary flue gas )ncineration chamber.
The Decontamination Furnace is fed by
means of the decontamination module.
Metal parts are either deposited directly
on refractory pedestals or fed in stain­
less steel trays. Combustible materials
and parts to be melted are also fed via
these large stainless steel trays which
resemble troughs. The Decontamination
Furnace exhaust has the capability of
beingducted into the afterburner.

(3) Afterburner. The After­
burner is an oil fired horizontal cylin­
drical furnace which accomplishes second
stage incineration of gas phase materials
exiting the Deactivation Furnace. -The
Afterburner is equipped with a replace­
able refractor~ lining which is currently
rated for 2600 F service. Higher tem­
perature refractories are available.
Typical operating parameters are: inlet
end temperature 2500 - 26000 F, pre-dis­
charge temperature 1700 - 17500 F,\gas
residence time greater than two seconds
(controllable) .

(4) Quench chamber. The Quench
Chamber is a steel vessel which accepts
the Deactivation and Decontamination fur­
nace discharge gases and cools them by
means of spray humidification. Addition­
ally, a large part of the particulate
loading in t-he flue gas streams is re­
moved by the alkaline brine spray medium.
Acid gases in the flue gases are also

TM 9-1300-277

greatly reduced by the Quench Spray
Action. Inlet temp~rature is typically
6000 F. Outlet temperature is controlled
to 22So F.

(S) Electrostatic precipitator.
The Electrostatic Precipitator (EP) is a
dry type electrostatic dust collector
manufactured by Precipitator Pollution
Control Systems. This unit has five
cells arranged in series. The purpose
of the unit is the removal of gas borne
metal oxide particles such as tin, zinc,
arsenic, and lead from the furnace gases
and dust generation. These particles
are removed down to the sub-tenth microm
size range which is a significant achieve­
ment. Additionally, the soot and fly ash
generated by incineration of wood, plas­
tics, and other organic materials is re­
moved.

(6) Packed tower scrubbers. The
final polishing step for environmental
control of furnace gases and ventilation
air is the use of Packed Tower Scrubbers.
These units, too, operate in parallel on
the split waste gas stream. They are
conventional counter current packed sec­
tion towers utiliZing polypropylene pall
rings, random dumped, as a packing medium
and sodium carbonate brine as the scrub­
bing medium. Their purpose is to remove
any resident acid gases which survive the
Quench Spray Chamber. They serve as an
environmental safety measure in the event

.of an upstream system malfunction. The
plant microprocessor will automatically
boost the scrubber alkalinity with caustic
soda solution to remove pollutants gener­
ated by the upstream condition.

(7) Discharge stack. All gaseous
effluent is discharged to the atmosphere
via two driving fans feeding a single
stack. . .

(8) Ventilation system. The fa­
cility utilizes a sophisticated negative
pressure ventilation system to control
air flow direction and volumes. Major
process areas and individual operations
are maintained under capture velocities
and air change requirements which are in
strict compliance with Army and NIOSH/
OSHA regulations and standards.
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CHAPTER 7

DEMILITARIZATION/DISPOSAL TRAINING

•

7-1. GENERAL

Demilitarization and disposal of
munitions is a highly specialized field
requiring proper instruction and train­
ing of personnel. There are specific
training programs available for both
civilian and military personnel which
should be completed prior to field
assignment. Detailed instructions for
demilitarization and disposal of muni­
tions are provided in depot maintenance
work requirement (DMWR) format and also
in letters of instruction for special
cases.

7-2. ON-SITE TRAINING

A training program shall be insti­
tuted in each installation to develop
and, maintain employee's interest in the
dem1litarization/disposal program, and
to insure that employees are trained so
they may safely and efficiently. conduct
the operations. The training director
shall determine the need and arrange for
training materials and program. Train­
ing may be accomplished by the super­
visor on the job or by special instruc­
tion in a local classroom. In order
to insure receiving the maximum benefits
from any training, supervision shall
maintain a continuous program of follow­
up, reinstruction, and enforcement of
regulations and procedures with each
employee.

7-3. OFF-SITE TRAINING

Two courses are presented at the US
Army Defense Ammunition Center and
School which is located at the Savanna
Army Depot Activity, Savanna, IL. Per­
sonnel participate in a training program
which consists of formal classroom and
on-the-job training.

a. Ammunition Demilitarization
Course. This four-week course defines
functions and responsibilities concerned
with demilitarization operations. After
a brief review of basic publications
associated with ammunition and demili­
tarization, operational safety, standard
equipment, and approved demilitarization

methods are presented. Approved methods
discussed are burning, disassembly,
detonation, and washout. Requirements
for decontamination of facilities, com­
ponents, scrap metal, and machinery are
also presented. Practical exercises
are completed to reinforce teaching
points. Students are given a demilitari­
zation objective and an SOP is prepared
to completely disassemble an item of
ammunition. Final disposition of each
component must be specified. Upon com­
pletion of the· SOP,. students actually
set up and disassemble inert models of
the demilitarization objective. Live
demolition exercises are conducted con­
sisting of the following:

(1) A discussion of meteoro­
logical conditions (e.g., temperature
gradient, wind speed and direction, time
of day, and other weather conditions)
and their effect on blast waves and the
possibility of their being directed back
to earth.

(2) A review of the proper
placement of charges for various items
as stated in approved DWNR's and the
rationale for such placement.

(3) A demonstration of detona­
tion techniques by the school staff in­
cluding individual set up, priming, and
functioning of explosive charges.

(4) The students, under super­
vision, will set up electric and non­
electric charges to detonate unservice­
able ammunition (e.g., 5 inch projectile,
hand grenades, and mortars) in accordance
with an approved SOP.

£. Surveillance of Maintenance/Demili­
tarization Operations Course. Another
four-week course provides training in the
Surveillance of Mainten~nce/Demilitariza­

tion Operations to include the following
area.:

(1) Review of publications, draw­
ings, and other sources of information
peculiar to ammunition renovation/demili~

tarization operations.
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(2) Application of safe~y

standards 'C-explosi-ve and industrial)
to maintenance and demilitarization
sit.uations.

-(3) Consideration of special
equipment, tools, and ~uildings ~o Ibe
-used.

(4) ,Requi·remen-t-s for 'pi>ann l'ng
:and r-e,port ing.

(5) Techniques and approved
,methods used in -maintenanceldemiilit,a·ri­
~ation operations.

(6) Actual hands-on tr.aining
is provided ·usi·ng i-nert ammuniti·on land
components in a fully equi.pped ,oper.a­
ting bUildin,g. Training consists ·of
physically running a complete mainte­
,nance/demilitarization operating li'ne
using student prepared SOP's and iine
layouts.

7-4. DEPOT MAINTENA:NGE :WORK lREQUil>RE­
MENT (DMWR)

ll". DMWR's .are ·documents which
,.c.ontain the ·minimum requirements for
t'he demili tarizat ion and disposal ,of
~pecific munitions. It specifies
equipment and materials to be used.
methods, procedures, and techniq,ues.
safety and inspect ion criteria ,and
other essential factors to assure
proper demilitarization and disposal
of the item involved. It serves as a
basis !cpr preparing local standing
operating procedur,es (SOP) ..

~. An index of Depot Maintenance
-Work Requirements is contained in
DARCOM pampMet 310-9. This is an
index of current Depot Maintenance
Work Requirements that have been re­
ported to the US Army DARCOM Materiel

7-:!

,Readln,ess Sup,port iAc-tiv-ity iby the
var iouscommodi ty -commands. This
pamphelt is divided -int-os.i-xsections
which contain ~he fo110wing info~ma­

t'ton:

(1) Secti:on 'I--'Gen'eraL 'l1his
'sect ion ,containsin-str,uc,t·i'on-s 'on ,use 'of
,t:he :pamp·hil:e.tan·d ·td,ent',if i'es ,p,ropon,entiS
,of t'he varioust'y;pes ·of imat,eri'al's
.coy-ered.

(2) Section H-Numerical Ind'ex.
This section contains 'a ,complet,e Hst.i·ng
of current DMWR 'an'dc'hanges t:hatwere in
eff,ec.t at the tlme -of ,publication..

'(3) Secti,on HI-'A!l.'phabeticd
Index.. Thissecti,on is an ,alphabetically
arranged subject index ·to t:he pubii'ca­
tions listed in Section 11. which lists
a1'l ,security classified iDMWiRUr:st, as
-indi,cated witih the 'asterisk (* 1, then
.aqcording to t:he :abbrevtated 'or .full
title.

'(4) Secti·on IV-Reference Num­
.ber to 'DMWR Number. This i's a number
other than a. National s·tock .numbe,r {NSN)
;used to identify the item. H is cross­
referenced to the DMW-R number.

(5) Section V-NSN to DMWR
Number. This is a cross-reference to
the NSN assigned to the DMW'R item.

(6) Section VI-Rescissions.
This section lists ail rescinded DMWR's
since the previous edition of this index~

~. A cross-reference listing of
demili tarizat ion DMWR to DODIC has been
prepared by the US Army Armament Materiel
Readiness Command, Rock Island, IL
612~9. Copies of this listing may be
obtained by writing to that headquarters,
ATTN: DRSAR-DSM.
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CHAPTER 8

DISPOSAL METHODS

•

•

"

•

8-1. GENERAL

a. One method of disposal is the
process of eliminating unwanted ma­
terial/munition items from the inven­
tory by destruction.

b. Disposal of certain munitions
may be accomplished by burning or deto­
nation. General. procedures for each
disposal method are included in the
chapter. Specific procedures and addi­
tional requirements are included in other
chapters of this manual and in the speci­
fic Demilitarization Depot Maintenance
Work Requirement (DMWR) for the item.

c. Disposal of munitions by burning
or dumping in wells, marshes, streams,
inland waterways, landfills, or pits is
not authorized.

d. Munitions with compatible char­
acteristics and similar disposal pro­
cedures may be disposed of in the same
operation, if permitted by the applic­
able demilitarization DMWR. The DMWR
index is identified in Chapter 7.

8-2. BURNING ON THE SURFACE

WARNING

.BURNING HIGH EXPLOSIVES WHEN INI­
TIATORS OF ANY DESCRIPTION ARE
INCLUDED WILL PROBABLY RESULT IN
A DETONATION. WHEN BURNING EX­
PLOSIVES AND/OR MUNITIONS, PRO­
TECTION AGAINST THE POSSIBILITY
OF A DETONATION MUST ALWAYS BE
TAKEN. MIXING OF VARIOUS TYPES
OF BULK EXPLOSIVES WILL NOT BE
PERMITTED DURING BURNING OPERA­
TIONS. SINCE EXPLOSIVES CON­
TAIN THEIR OWN OXIDIZER, BURNING
EXPLOSIVES CANNOT BE EXTINGUISHED
BY SMOTHERING.

BURNING OF ICM'S WILL NOT BE
UNDERTAKEN AS THIS COULD CAUSE
SCATTERING OR EJECTION OF CARGO.
SCATTERED OR EJECTED CARC~ IS
CONSIDERED 'ARMED AND HAZARDOUS.

CAUTION

DISPOSAL BY OPEN BURNING WILL NOT
BE UNDERTAKEN WHEN WIND VELOCITY
EXCEEDS 15 MPH.

NOTE

Open burning of munitions may vi­
olate Federal, State, or Local
Environmental Protection Agency
(EPA) Regulations. Permission
must be obtained prior to start
of burning operations .

a. Disposal by burning may be ac­
complished on the surface, in a pit, in
a trench, or in a deactivation furnace
in accordance with the following para­
graphs. Munitions to be burned will be
examined carefully to make certain that
no removable detonators or blasting
caps are included. All removable deto­
nators, blasting caps, etc., will be
removed from munitions to be burned to
avoid unexpected detonation. Sites will
not be left unattended during burning,
but will be observed from the specified
safety distance.

b. Surface burning is an expediti­
ous method of disposing of munitions
such as, noninitiating high explosives
and solid propellants. Before surface
burning is accomplished, the area must
be surveyed to assure that the ground
is perfectly smooth, free of loose ma­
t~rial, without cracks or crevices, and
is packed SUfficiently to prevent explo­
sive materials from infiltrating during
burning operations. Hazardous materials
must also be considered on an individual
basis as to the depth that it can be
stacked or positioned in order to pre­
vent an unwanted detonation. Usually
bulk explosives/propellants/pyrotechnic
materials are spread in a thin layer
over a combustible bed in order to fa­
cilitate a proper burning environment.
Surface burning operations will not be
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repeated ,at the same burnings~te within
a 24 bour Period. Generally, surface
burning .procedures are as follows':

(I) St.ack i tems/containexs ,ina
pile ~n ~he surface.

WAP.NlNG

VOLA~ILEFLAmfABLE LIQUlD WILL
NOT BE USED ~O FACILITATE BURN­
ING.

NOTE

Volatile flammable liquid isa
liquid whose vapor can be ig­
nited at .or 'below temperatures
of 1000F, i.e., ether, acetone,
gasoline, ethyl alcohol, methyl
alcohol, benzene, toluene, zy­
lene, anyl acetate, napalm, and
JP-4. D.ie.sel ,or fluel.oH ,may
be poured ,over the material ,to
assist combustion, nil may b~

added either as layers are con­
structed or after all munitions
have ,been laid.,

(2) Pour diesel/fuel oil over
entire pile, if applicable.

(3) Prepare ignition train in
accordance with Chapter 5.

(4) Effect ignition in accord­
ance with Chapter 5.

(5) Inspect the pit for unburned
or partially burned munitions. Inspec­
tion will not be performed until at least
12 hours after the fire has burned out.
The inspection will be performed by one
qualified person with a second qualified
person acting as a safety backUp.

8-3. BURNlNG IN PITS OR TRENCHES

Pits or trenches will be utilized if
the possibility of propulsion exists or
to limit fragmentation if detonation
should occur, Pits or trenches will not
ge reused within a 24 hour period. The
applicable demilitarization DMWR will be
referred to for additional information
pertaining to disposal of a specific
~unition. Generally, pit/trench burning
procedures are as follows:

a. Dig a pit/trench at least 1.22
meters (four feet) deep with sides sloping

8-2

enough ~o 'prevent ~ave-ln. Size of the
pit ,or length and width of the ,trench
<will be determi·ned ,by the ,guan,t.it,y of
.materialbeing ,di'sposedof :and !by safety
distances establi'shedf·or the.burning
,site. .

b..·Pl·acecombusti.ble ,materi.al" such
.as ;scrap wood" in t'he :bottom ,off:h'e pit
,at least 0 . 31 meter (one. f,oot') deep ,

c. Place munitions ·on combustible
material, ensurin.g 'that t'hecombust ible
material. extends beyond the layer of
muni t ions.' Lay,ers of .combust i'bl,e 'ma­
terialand munitions wi'll 'be formed as
necessary, allowing an air space of not
less than 0.31 meter leone r-oot)bet'ween
the top layer of munition ·and the top of
the pit/trench.

,~.Pourmot,or/f,uel oB.' over 'entire
,pile, if applicable.

e. Prepare ignition train in accord­
aDce~with Chapter 5.

f. Effect ignition in accordance
with-Chapter 5.

&. Inspect the pit for unburned 'or
partially burned munitions. Inspection
will riot be performed until at least 12
hours after the fire has burned out.
The inspection will be performed 'by one
qualified person with a second qualified
person acting as a safety backup.

8-4. BURNING IN DEACTIVATION FURNACES

A deactivation furnace may be used
for the disposal of certain munitions.
A furna~e is considered a safer more
~xpeditious method of burning such
items as small arms ammunition, delay
elements, primer detonators, etc. De­
activation furnaces are described in
Chapter 6.

8-5. DETONATION

Disposal by detonation is accom­
plished by placing demolition charges
or other explosive materials or single
or stacked quantities of munitions,
priming the charges, and detonating from
a safe distance. Specific instructions
on the use of demolition materials and
firing systems are contained in the in­
dividual demilitarization r~NR's'and in
other chapters of this manual,

•
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WARNING

.DO'NOT ATTEMPT TO DETONATE ANY
ITEM USING LESS THAN THE AMOUNT
OF EXPLOSIVE CHARGE SPECIFIED
IN THE APPLICABLE DEMILITARI­
ZATION DMWR.

.BLASTING CAPS WILL NOT FE BUR­
IED. DO NOT WORK WITH ELECTRIC
BLASTING CAPS OR OTHER ELECTRO~

EXPLOSIVE DEVICES WHILE WEARING
STATIC PRODUCING CLOTHING (.NYLON,
SILK, SYNTHETIC HAIR, ETC.).
BLASTING CAPS WILL BE CARRIED
IN APPROVED CONTAINERS AND WILL
BE KEPT OUT OF DIRECT RAYS OF
THE SUN, WHENEVER POSSIBLE.
WHEN EXPLOSIVE CHARGES ARE TO
BE COVERED WITH EARTH OR TAMPED
WITH EARTH, THE CHARGES WILL BE
FITTED WITH DETONATING CORD
LEADS THAT HAVE A MINIMUM OF 2
METERS (SIX FEET) UNCOVERED ON
THE EARTH'S SURFACE.

. A SEARCH OF THE SURROUNDING AREA

TM 9-1300-277

WILL BE MADE·AFTER EACH DETONA­
TION. ANY FUZED MUNITION OR
ITEMS WHICH MAY HAVE INTERNALLY
DAMAGED COMPONENTS THAT HAVE
BEEN THROWN FROM THE PILE/PIT
WILL BE DETONATED IN PLACE.
WHERE OPERATIONS REQUIRE THE USE
OF A PERSONlmL SHELTER, THE
SHELTER WILL BE LOCATED NOT LESS
THAN 91 METERS (300 FEET) FROM
THE DISPOSAL SITE AND WILL AFFORD
SUBSTANTIAL FRAG~ffiNT-PROOF OVER­
HEAD COVER AND FRONTAL PROTECTION.

8-6. CERTIFICATION OF INERT SCRAP MA­
TERIALS

a. All scrap and salvaged materials
generated from demilitarization/disposal
operations will be inspected and certified
prior to sale, reuse or storage in accord­
ance with DARCOM-R 385-100/TM 9-1300-206.

b. Material for sale will be trans­
ferred to the Defense Property Disposal
Officer in accordance with DOD 4160.21-M .

8-3
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CHAPTER 9

EXISTING DEMILITARIZATION FACILITIES AND CAPABILITIES

9-1. DESCOM AND AMCCOM FACILITY LOCATIONS

Ammunition Storage locations, under
control of_DESCOM and AMCCOM, having de­
militarization/disposal capabilities and
faciiities are shown in figure 9-1.

9-2. DESCOM DEPOT FACILITIES AND CAPA­
BILITIES

a. Current conventional ammunition
demilitarization facilities and capabili­
ties at DES COM Depots vary widely in
avai~able facilities, capabilities, and
environmental restrictions. These are
summarized in table 9~1. All 'depots
have adequate disassembly facilities
with additional breakdown equipment and
tooling being required for new or unique
munitions (table 9-2).

b. APE 1300 washout plants are opera­
tional at Anniston Army Depot and Lexing­
ton Blue-Grass Depot Activity. The only
system equipped with the new charcoal
filter, as a pilot model, is at Lexington
Blue-Grass which is, currently undergoing

• testing and evaluation. Following opera­
tional approval, the charcoal filter sys­
tem will be available as a standard modi­
fication to existing washout plants at an
estimated cost of $65,000 (FY81 Funding).

I
e. Deactivation furnaces (APE 1236

with KIT E010) are available at all de-

i
' pots ,except Ft. Wingate and Navajo Depot
. Activities. APE 1276 Can be installed at

the above two installations at a cost of
$160,000 each (FY 81 Funding). In addi­
tion, there ~re two primer popping furn­
aces at Anniston Army Depot and one
primer popping furnace at Red River Army
Depot.

d. Above ground detonation capability
was found to be extremely limited at nine
depots. Explosive limits vary between 0
and 100 pounds. These severe detonation,
restrictions are a result of the proximity
of local population together with pre­
vailing meteorological and soil conditions.
Ft. Wingate and Navajo Depot Activities
have above ground detonation capability
of 5000 pounds each and Sierra Army Depot
10,000 pounds. Detonations at each fa­
cility are required to be separated by a
specified time delay.

•

e. Below ground detonation limits are
usually higher than above ground limits at
each of the depots. Limits vary between
50 and 10,000 pounds depending upon the
location of the depot.

f. Open burning sites exist at all
12 depots. There are environmental .restric­
tions at most installations normally gov­
erned by meteorological conditions together
with the proximity of the local population.

9-3. AMCCOMINSTALLATION FACILITIES AND I
CAPABILITIES

a. Current conventional ammunition
demilitarization facilities and capabili- I
ties at the AMCCOM Installations is very
similar to that at DESCOM Depots and are
summarized in table 9-1.

b. There is an operational washout
plant at Hawthorne Army Ammunition Plant
which .lacks the charcoal filter system for
water treatment. There is an additional
washout plant at Crane Army, Ammunition
Activity which is operational. McAlester
Army Ammunition Plant does not have washout
facilities.

c. There are operational steamout
facilities at Crane, Hawthorne, and
McAlester.

d. Two deactivation furnaces (APE
1236) are eqUipped with pollution control
devices at Crane Army Activity but pollu­
tion control devices are required at
Hawthorne and McAlester for their furnaces.

e. Only Hawthorne has an above ground
detonation capability. It is 3000 pounds
per detonation.

f. Below ground detonation is per­
mitted at McAlester with a 150-pound limit,
and at Crane with a 500-pound limit per
detonation.

g. Open burning sites exist at Crane,
Hawthorne, and McAlester. There are some
environmental restrictions or limitations
at each of the installations.

h. Current demilitarization- capabil­
ity at Pine Bluff Arsenal includes non­
toxic chemical and White Phosphorus (WP)

Change 2 9-1
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TM 9-1300-277

h. Mechanical Removal BUilding. The
bui ldlng is used for miscellaneous mechani­
cal demilitarization operations including
punching, shearing, sawing, and defuzing.

9-15Change 2

explosion in anyone bUilding cannot set
off a sympathetic explosion in another
bUilding. The facility is connected to
the main depot by two rail lines and two
truck roads. A cunventional road goes
around the perimeter of the facility. Th€
operating buildings are' connected by a
dri verless tractor network so that ordnanc~

items may be transferred by remote control.
In general, ordnance arrives by way of
truck and railroad, serving the off-load­
ing dock where they are transferred to the
preparation building for uncrating and
disassembly. The resulting materials and
component parts are then transferred to
other operating bUildings for further pro­
cessing.

e. Off-Loading Dock. The Off-loading
dock has two revet ted chambers capable of
accommodating either freight cars'or trucks,
The chambers are rated at 40,000 pounds of
TNT. A detonation of this, quantity in one
cell would not cause a sympathetic detona­
tion of explosives in the other.

i. Large Cells. The three cells are
rated at 3,000 pounds of TNT each, and
are located near the mechanical removal
building. Operations in the cells are
remotely controlled from the control room

f. Preparation BUilding. Materials
from the off-loading dock arrive by dri­
verless tractor at one end of the bUilding.
Here the material is unloaded and unpacked.
Materials are then processed through one
or more of the six work cells.' All opera­
,tioris are remotely controlle~ from con­
soles in the control room on the other
side of the bUilding. Typical operations
are 'pull-apart of gun ammunition, deprim­
ing of cartridge cases, collection of
Bmokele~s powder, and defuzing of projec­
tiles. Bulk smokeless powder is trans­
ported by belt conveyor from cell No. 5
to the smokeless powder accumulation
building. All other materials are loaded
onto driverless tractor carts in the other
end of the bUilding.

g. Smokeless Powder Accumulation
BUildIng. Small-grain smokeless powder

,comes to this building by vacuum line and
is collected in bag filters. Large grain
powder comes by conveyor and is collected
in hoppers. All powder is weighed, pack­
aged, and hauled off by truck for resale
or for use in the large item flashing
chamber.

c. Requirements. It was required
that the new demilitarization facility
exhibit these capabilities:

(1) Demilitarize all conven­
tional ordnance items in the Department
of Defense Inventory.

,(2) Be of the latest state-of­
the~art using only proven technology.

(3) Maximize the economic re­
turn on recoverable materials.

b. Background. The present capa­
bility for de lilitarization consists
of small units in scattered locations
around the country. These units are
quite old, tend to be makeshift, and
some processes do-not meet today's
enviornmental standards. This points up
the need for modern centralized facili­
ties.

9-4. WESTERN DEMILITARIZATION FACILITY,
HAWTHORNE NEVADA

a. Introduction. The Western De­
militarization Facility is located be­
tween the existing depot and the south
shore of Walker Lake. Details of this
facility and how it will serve the US
Defense Establishment are described
below. Site plan showing location of
all principal buildings, roads, and
rail lines is presented in figure 9-2.

j. Demolition ranges available to
the AIr Force and the,Navy installations
are detailed in Joint Conventionai Am­
munition Program Coordinating Group ­
Demilitarization/Disposal Handbook, Vol
IrA, d. Mar 85.

i. AMCCOM installations' facilities
capabIlities are detailed' in table 9-3.

k. Army OCONUS capabilities, summary ,
are detailed in table 9-4.

munitions. A fluidized bed incinerator
is undergoing modifications and is no~

yet operational.

(4) Meet all federal, state,
and local environmental ~andards.

(5) Guarantee the safety of
the workers involved.

d. Overview. The Western Demili­
tarization Facility consists of nine
operating bUildings, five storage maga­
zines, an administration building, a
boiler facility and water treatment
plant with three water storage ponds.
The buildings are spaced so that a major

'.
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in the mechanical removal bUilding.
One cell will house a major caliber de­
fuzer capable of defuzing projectiles
up to 16 inches in diameter. The
other two cells will contain large band
saws for sawing mine cases, depth
charges. and large rockets.

i. F.efining Building. It is de­
siraole to recover explosives from
ordnance items without contamination
from steam or water. This is accom­
plished by a "melt-out" process in which
live steam is applied to the outer sur­
face of the item. In the refining
bUilding, racks containing the ordnance
items are lifted to the top deck by over­
head crane and placed in steam enclaves.
The molten explosive is coliected in
hoppers and poured into a "flaking" con­
veyor where it solidifies into small
pieces. The pieces are packaged and
hauled away by driverless tractor for
storage and resale.

k. Bulk Incinerator Building. Cer­
tain-explosIve mater{als have no reuse
or resale value and must be disposed of
by incineration. These materials are
moved by driverless tractor to the bulk
incinerator building in 55-gallon drums
where they are ground up and mixed with
water to form a slurry. The slurry is
then pumped to two rotary kilns for in­
cinerat ion. .An afterburner is provided
to reduce the contamination of the re­
sulting smoke. The smoke also passes
through a bag filter. Each incinerator
can consume 550 pounds of explosive per­
hour.

!. Washout/Steamout BUilding. The
washout/steamout bUilding has two towers,
each of which has an overhead crane.
Large items such as mines and depth
charges are lifted to the upper work

9-20

deck and washed or steamed out. The
explosive flows by gravity down through
a dryer and onto a flaking conveyor and
then is packaged for storage or incinera­
tion. A water treatment facility is
located adjacent to the washout/steamout
buildin~. All process water used will be
filtered and recycled.

m. Decontamination Building. The de­
contamination buildIng contains three ro­
tary furnaces similar to APE 1236 .... They
are used to demilitarize complete rounds
of sffiall caliber ammunition, fuzes, ~nd

primers. In order to insure that metal
parts sold for scrap are completely free
from explosive contamination, they must
be flashed by raising them to a tempera­
ture higher than that necessary to cause
the explosive to burn. Uedium caliber
projectiles are loaded onto racks and .
moved by an overhead conveyor through a'
~lashing fu~ace and then past a water
spray for cooling. Items too large for
the conveyor are loaded onto steel carts
and moved into the large items flashing
chamber where a powder train is used for
flashing. Bag house filters are used
to remove any particulates from tne smoke
reSUlting from all incineration operaticns,

~. Administration P.uild~ng and Boiler
Building. The administration bUilding
will house offices, a cafeteria, a quality
assurance laboratory, and a boiler facility
which can be fired by either coal or oil,
and has three boilers, each capable of
generating 5,OCO pounds of stearn per hour.
Effluent air from the facility is filtered
through a series of baghouses before being
released to the atmosphere.

£. ~agazines. Five magazines are
provided for short-term storage to support
operations. These magazines are of con­
ventional design.

•
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CHAPTER 10

NEW TECHNOLOGY

•

10-1. GENERAL

a. Public Laws and implementing
regulations have established new direc­
tions, standards, and guidelines which
govern the environment in which demili­
tarizationand disposal (DID) is conduc­
ted. Much of the existing and proven
DID technology is becoming obsolete in
whole, or in part, and new initiates are
required. The Resource Conservation and
Recovery Act (RCRA) (PL 89-272, as
amended by PL 91-512, PL 93-611, and
PL 94-580) will ultimately have the
greatest impact because its principal
thrust is to conserve resources and to
recover resources for reutilization.

b. Generally, there is adequate
technology to perform the traditional
types of DID, i.e., open burning, open
detonation, washout, and deactivation
furnace. There are controversies over
the extent to which open burning and
open detonation will continue to be
viable. However, one state announced
that it was suspending its agreement
with an installation pending a defini­
tive re-examination of the materials
involved and the emissions created.

c. With the new regulatory empha­
sis outlined in paragraph 10-2, below,
it is no longer possible to conduct DID
operations in the same manner and with
the freedom of action with which these
activities were conducted in the past.
In particular, open burning and open
detonation as methods of disposal can be
expected to receive increasing scrutiny
from regUlatory agencies and become
progressively more difficult to justify.
Because of the unique characteristics of
ammunition, it is unlikely, however,
that disposal by open burning and open
detonation will completely disappear as
viable disposal alternatives. It is in
the best interest of the Military Ser­
vices at all levels to recognize these
DID limitations, identify those proces­
ses which do not conform to these limi­
tations, and actively pursue alternatives
designed,to achieve DID within regulatory
constraints.

d; There is a substantial list of
ammunition items in the demilitarization
inventory which have no other DID method
than open burning and open detonation.
These range from munitions employing riot
control agents, various kinds of explo­
sives, and propellants to fire bombs,
cluster bombs, and improved conventional
munitions. Some of these munitions have
only recently entered Field Service
Stocks. The number of these items con­
signed for DID is expected to grow. The
need for alternative methods of D/D is
well established.

~. A large number of concept pro­
posals have been identified in a review
conducted by the Joint Conventional
Ammunition Program (JCAP) Demilitarization
and Disposal Group (JCAP Demilitarization
Technology Report,' May 1980) which recog­
nize and propose technology concepts to
meet most of the problem areas identified.
This report serves as a data base of on­
going Research l Development, Test and
Evaluation (RDT&E), military construction
and engineering projects directed toward
new or improved disposal techniques,
analysis of these projects, .distribution
of information and coordination. These
concept proposals can assist the ammuni­
tion R&D program manager to implement the
Joint Regulation discussed in paragraph
10-7, below, as it relates to integrating
D/D plans into item/system support pack­
ages.

10-2. ENVIRONMENTAL REGULATIONS

a. A series of Public Laws have been
enacted which establish new directions,
standards, and guidelines relating to
the environment. .Public Law 94-580, per­
haps more than any of the others, changes
the direction of DID technology because
it mandates resource conservation and
recovery. Since D/D technology historic­
ally was oriented at destruction, the
enactment of Public Law 94-580 has re­
sulted in a considerable amount of proven
DID technology becoming obsolete. Thus,
the continued use of that obsolete tech­
nology does not satisfy the new require­
ments for recovery and reutilization.

10-1
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b. The Public Laws referred to are
summarized as fo,llows~

,"' "" ,

j(;l) rNationa1 Enyironmen,t,al
~ol,icyA,c,t (~L 91-910).

,(2) Cle,lin .M.r 'Act(~L 9;t...;60~"
as amended ,by ,P,L 92-157, <P.L 93-15, 'P,L,93;"
,31.9..a:nd' ;p'L9,5-9,5). .

,(3) ;R~~.<;>~r.ce !Gonsery:a,t:iQ~ ;and
,Recovery Act ~(P.L89-27,2, asamende.d·by
:PI.; 91:,.'512, 'PL' ,93-,611, and ,PL 94~'580').,

.(4) Fe.deral I,nsecticide" iF,ungi.­
c~de, a.nd ;Rodenticide Act (PL 92-51:6,
a,1:l ame.nded by PL 94-140 and PL 9,5-,396).

(5) ,S,af,e :])ri,n'ki!1g \Water .Act
,(PL93_523. ,.as ',alJle,nde,d jby Jl.L ,9,5,..1:90 ,apd
P:L 96-63).

{6) Noise Control Act of 1972
(PL92-574 ,asamended ~y IlL 94-301 ,and
P:I,,'95-609) .

(7) To?ti,c :SM;bsta:r:tc,es ,,(;o,ntr,oil. Ac1t
,(PL 94:~-469').

W-.3. F;rwp~Ot;tM.F;~;rA~ :~F;GUr,.A.:I'lO~ .CQMPLIANCE

a. Operat ions should beconq.:uct,ed i ..n
CO!1lplhl1ceiwith c~rrent el1yironmeJ.i~,~l
r,egulaHoI)s ;l.mple,rnented oy f.ederal,s:t,ll.:t.e.
an'd lqca1 gove'rI;lments. Tf?e impa,ct ,of
tbese re~latioI].s will not I)e t:f?es,ame ,at
e,a~h :instlillatio,n q.ue to d1ff.ere,nc,es 1.11
tpe material beil1g processeq, geagr~p~ic

m:a~e up, .rneteroi,ogieal c.ol)-di;tions', .anq.
q.iffer:ences ,amo,ng" state/local' reg:iJ)l:J,:tions.
Vigilance mp,st be ,c.ol1st,antlY exer,ctl'?,ed t.o
pe aware of cha.l}gesbeing iIDPosed in ,c~r""

rg,l1t fe,dera,l, M,at~, at;ld lO,cal regp,lations
in order to b.e in c,ompliance at all times.
E~emptions to Envir.onmental Regulations
are not alloweq. for CONUS operations.
O:CONUS operations willc.oll1ply with the
enyironlJlentai l~w~ of the ~opntryin
which the installation is located,

E~ Consideratipn lI1u~t be giyen to
qontrols when performing operations which
a~fect air, soil,surfll.ce water, and
ground water. GOvernment ~nstallations

req~ire Permits to perform q.emilitarizli­
tiol1/~~~po~al oPerat+ons by either open
~urni~g or detonati.on. The responsible
e~viron~ental office m~st verify that
~Pecific requireme~ts a~d limitations
are met. Limitations and restrictions
~prita:ined i l1 thop!'l documents will'be put

10-2

into an environmental portion of the
l-oca'l !S:tllnd,ing iOper.a:ting jP.r,ocedure (SOP).
The follOWing must :beaddressed':

0) InsuI"e ithat ,app,r.Qp:r;ia:te
environment'al permit;s,ilicens,es., or
exempt ions "a,re av,ai;J.a!b'l;e ,a:t tt~he '~perating

loc,at ions.

1('2:) '~empe,rll::t,ur,e" Icloud 'cov,er,s:ge,
wind ,di:r,ection ,and ·y,e'locit;y" ,and 'aut,ho­
rized ope,rat ing ;time ,of ,day \wiTil. lbe
ootai,ned and integr,a:ted 'in,to':dai'l-y Joper:-
'at ions. ' , '

(3) 'Logs 10;[ :martlerilaiJ...s ,open
'b,ur,ned or detonated \wlill 1be Imaint:ained
las ,requi;r,ed ,by Enyi.zo,onmen1t:a'i 'Re,guiator,Y
,Au;tlhori;ty ,permit,s" ,'li'c.ens.es" ,o"r ;exc,ep-
,tions.. '

(4) :Stor,a;g.e i8;Od idi!spositii,on ,af
'''~as;tes'' ·wLl.l Ibe iln ,co.mpU:amc,e \wi;tib
,R.esour,ce Conser:V,ait ion ,and. ~R.eco:v,er,Y 1\ct
,and associated Feder,a:il. l8:od :S!t,ate r,e,gu-
~ati,o,ri.s, '

,(5') T.oxic mait,eri:all.s" hazardous
,wastes, an,d heayyme;ta[l..s ;ar,edefined .by
'EPA .in F,e\d~ralRe;gis:teJr., W'pil. .. 4'5-~a .98.,
IBook 2 ~ pages 3'3.0,66-3325:3. Materials
i,nvolved in the D,e11lilitari,zationand
Dispo,sal Activit~ ,shQuil.d !be listed and
,disposal pre~aut;ions and ,cant'r,ols ;given.

'Mat,erial MIT ,p,er"Round Disposition

(,6 ) D~mi J,:i :tl:p: i,zll.it ipnjDi,sp,osal
proc,e,q.ures by open :burninglq.etonation
sh.ould identify I1:nd quantify 11:11 known
combusti.on prodpcts .an,d the'ir toxicity
d,ta.· " ,

c. Opera:t i.ons should be planned to
elilJlInate or restrict to an acceptable
minimum any procedur~s which would pro­
duce residues or emissions hazardous to
health or environment ..Residues created
must be disposed of by a safe and envi­
ronmentally acceptable means. Fugitive
emissions must be dispersed in such a
manner that personnel health and the
surrounding ecology will not be adversely
affected.

d. Technical assistance with respect
to these health and environmental re­
strictions can be obtained from the US
Army Environmental Hygiene AgencY, ATTN:
HSE-E, Aberdeen Proving Ground, MD 2io10.

•
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10-4. RECLAMATION AND REUTILIZATION
OF RESOURCES

The requirements of Public Law
94-580, Resource Conservation and
Recovery Act (RCRA) requires rethink­
ing of demilitarization and disposal
technology. Compliance with'RCRA will
have a substantial impact on much of
the existing demilitarization and
disposal technology. Some of the

'materials in ammunition in thedemil­
itarization inventory have a recovery
value sUbstantially in excess o~ the
original cost of the entire item, '
This results from significant increses
in material costs since the date of
manufacture. A prime example is the
dye components in smoke grenades.
Their recovery and reutilization
could reduce the cost of materials for
current or future production require­
ments.

10-5. EXISTING EQUIPMENT AND PROCESSES

The majority of the following
equipment and processes have been tested
and are currently available for use.
These are in addition to those items
of equipment described in other chapters.

APE 2048, Flashing Furnace
Ammunition Shear Machine
Projectile Saw Machine
Cavijet for Washout of Case

Bonded Missile Motors
Fluidized Bed Incinerators

10-6. FLUIDIZED BED INCINERATORS

The Fluidized Bed Incinerator, with
its support equipment, is a versatile and
effective facility which offers, many
advantages in burning waste materials.

a. A Fluid Bed Burner is a large,
refractory lined vessel with an air
distribution member or plate in the bot­
tom, a hot gas outlet in or near the top
and some provisions for introducing fuel.
The actual fluidized bed is formed by
blowing air up through a layer of inert
particles at a rate that causes the
particles to go into suspension and
continuous motion--analogous to a boil­
ing liquid but with solid particles,
therefore, the term "Fluid Bed". It
should be noted that the media used in
the burner remains as a granular solid.
The material to be used as a fuel is
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introduced into the preheated bed, either
from the top or by pneumatic injection
into the fluidized bed. Material may
also be fed into the bed as a slurry.

b. Material to be consumed may
either be fed in bulk to the fluidized
bed by conveyor, or injected into the
bed in the form of a sludge or slurry.
Material fed in bulk needs little or no
preparation. However; materials fed in
sludge or slurry form require special
preparation, handling, and feed facil­
ities. Equipment required would consist
of a shredder andlor a mill facility, a
mixing and injection system, and a
control system. It should be noted that
the slurry feed system is required to
capitalize on the high efficiency and
special design features that the fluid­
ized bed incinerator has to offer.

c. Fluid bed burners provide the
most~enefitswhen deriving energy from
problem fuels. These fuels are typically
characterized by high moisture levels,
slow burning rates (such as char), large
material size or high inert levels.
Successful testing has been conducted on
such diverse fuels as high sulfur coal,
petroleum coke, wood waste, municipal
solid waste, sewage sludge, and chemical
waste utilizing fluid beds of sand and
limestone.

10-7. DESIGN FOR DEMILITARIZATION

a. On 15 November 1977, the Joint
Logistics Commanders approved a joint
regulation governing the development of
DID plans and procedures for new or
modified ammunition items (NAVMAT In­
struction 8027.1,AFLC/AFSC Regulation
136-5, andDARCOM Regulation 75-2).
This regulation established joint
DARCOM/NMC/AFLC/AFSC DID policies, res­
ponsibilities, and procedures relating
to all developmental phases and release
for production of new or modified am­
munition items. This regulation reflects
the growing concern for environmental
quality and provides sufficient flexi­
bility for meeting requirements which
may arise in the future. The regulation
requires that~

(1) DID considerations are an
integral part of the planning and deci-·
sion-making processes for all new or
modified ammunition items from conception
to final acceptance of the end item.

10-3
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(2) Provisions for review and
approval of DID considerations and plans
are in accordance with program manage­
ment procedures and in all instances
prior to operational test and evaluation
(OT&.E) •

(3) Procedures are developed
and tested which will permit DID in
accordance with applicable environ­
mental requirements prior to inventory
production decisions.

(4) A hazard analysis is con­
ducted and subjected to a formal review

10-4

cycle so that safety is a Primary con­
sideration in the DID procedures devel­
oped.

(5) Maximum attainable recycl~

ing of resources contained in ammupitioq
is achieved.

£. The JCAP DID Group h~s prep~reg

a Data Item Description (DID) and has
initiated staffing and apProval. Tols
DID is required for a ~tandardi~ed input
of data regarding demil~tarization plans
on future contractsfo:r amm1,1nitiop end
items.

•
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CHAPTER 11

DEMILITARIZATION ACCOUNT

•

11-1. FORECASTING AND BUDGETING

~' Forecasting Other Service
Requirements.

(1) A five-year forecast of
conventional ammunition demilitari­
zation requirements is provided to
ARRCOM annually by the other services
(Navy, Marine Corps, and Air Force)
during the March/April time frame.
This data represents demilitarization
workload that will be performed by
the Army on a common service (non­
reimbursable) basis according to its

. charter as Single Manager for Con­
ventional Ammunition as governed by
DOD 5160.65. These forecasts cate­
gorize projected workload in broad
homogenious groupings, such as small
arms, bombs, mines, etc.; quantify
each grouping in tons, and generally
identify the sources from which
the assets will be generated (East
or West coast facilities or Army
Sto~age sites).

(2) From this input, ARRCOM,
utilizing historical experience and
its demilitarization cost module,
develops gross cost estimates for
accomplishing the workload, and
determines, based on the facilities
capabilities and shortest shipping
distance, the probable site, i.e.
ARRCOM plant/arsenal or DESCOM depot.

£. Forecasting Army Requirements
for Depots. Army conventional ammu­
nition demilitarization requirements
to be accomplished in DESCOM depots
are developed by ARRCOM from pro­
jectedgenerations of excess, unser­
viceab~e or obsolete materials and
are, similarly, processed, as above,
to determine e~timated demilitariza­
tion cost. While this forecasting
process is admittedly frought with
uncertainties and cannot be expected
to identify, with any degree of
precision, specific items that will
require demilitarization much beyond
the immediate time frame, it is none­
theless capable of portraying annual

levels of effort that can be expected
with reasonable accuracy.

£. Forecasting Army Requirements
for ARRCOM Plants and Arsenals. Since
a substantial backlog of demilitarization
material is already on-hand within the
ARRCOM plants and arsenals, workload
forecasts for these facilities, up to their
level of annual capacity, can be developed
on a line item and quantity basis from
11P account asset records (JCAP Demilitari­
zation/Disposal Inventory Handbook).

~' Budgeting for ARRCOM. The combined
Army and other services demilitarization
requirements to be performed in the ARRCOM
plants and arsenals are included in the
ARRCOM budget submissions, COB and five
year impact memorandum, to DARCOM. Mark­
up of these submissions by DA/DARCOM
establishes the lev~l at which the pro-
gram can be financed during execution
year and provides planning guidance for
the budget and out-years. An execution
year ceiling corresponding to this mark-
up is included in the DARCOM OMA allotment
to ARRCOM and becomes the basis for imple­
menting the program. Installation work­
load is authorized on a comparative priority
basis. The mechanics of the workloading
process will be described in subsequent
paragraphs.

~' Budgeting for DESCOM. Demilitari­
zation requirements identified for accom­
plishment within the Army Depot System are
forwarded to DES COM for inclusion in their
budget submissions. Although funding to
support these requirements is allotted
directly to DES COM by DARCOM, actual work­
loading of individual depots 'is accomplished
by ARRCOM.

11-2. INSTALLATION WORKLOADING AND FUNDING

a. ARRCOM Plants/Arsenals.

(1) The DARCOM allotment of demili­
tarization resources to ARRCOM supports
Radioactive Waste disposal contracts and
the headquarters personnel who administer
the program, demilitarization of small
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arms weapons at Rock Island Arsenal,
and conventional ,ammunition demiliitari­
zation at Crane AAA, McAlester AAP,
H!Lwtborne AAP, Pine Bluff Arsenal,
Rocky Mountain Arsenal, and on occasion
at some of the 23 GOCO ammunition prp­
du~tion f·acilit ies. Radioact ive \W~ast.e

contracts and personnel, as well as
the small arms weapons ~emilitarization

pr,ogram are fully fund~d fro.m ay~U.able

resources and requir,e approximatel:y
$500K annually. The balance of the
demilitarization allotment is equitably
distributed to all performing instal- .
lations involved in conventional ammu­
nition demil~tarization in order to
insure that each facility is effectively
utilized. 'The level of funding aUoc.a­
ted to each is determined by both the
prio~ity of items on their planned
schedule and the capacity of their
facility.

(2) ARRCOM funding is trans­
mitted to the installations involved
in conyent~onal ammunition demilitari­
zation via DARCOM Form 10.95. Tomini­
mize the quantity of orders needed to
implement the program and for which
.s~parate accounting recor,ds mllst~e

established and maintained at the head­
q~arters, the funding documents identi­
ty and support the specific qemil~tari~

zationprocesses that will be employed
at each installation, rather than indi­
vidual line items. Examples of theSe
processes are: Open burning/detonation;
deactivation furnace operations; break­
down and washout/~t~amout; qisassembly
and fluiqized bed disposal, etc. On
each order a list of items by DODAC's
to be qispo~ed of by the process are
identified. Individual work author­
izations, however, are issued to the
installations for each line item (DODAC)
to be demilitarized. These work author­
izations contain DODAC, item nomencla­
ture, quantity, unit, demilitarization
cost, unit weight, total funds author­
ized, schedule and specific technical
instruction$ using the latest DMWR,
SOPR, LOI, 'I'M, or TO as a basis that
will be followed in accomplishing the
project. The work authorization is
a product of a local computer program
Conventional Ammunition Workloading
Management Information System CCAWMIS},
which maintains a complete record ot
all active demilitarization orders.
Input to the system is prepared by
DRSAR-MAB, the ARRCOM program manager

11-2

for demilitarization. The CAWMIS program
gen.erait,es 'eit1he.r rhardcop:y wor'k !aut'hor iza­
tions for ,dispatch to non SPEEDEX inst,al­
lations or c,ard/t';ipea.uithor,izations for
autodin transmissLon ~o SPEEDEX serviced
activaies. In either inst,ance., the work
authorization conveysautihori-ty to ,commence
the specified demilit,ari'z,aition ,operation
and requires est:abli!shment ,of individual
aC,count in,g r'ecords f,oreach ,.order i'n the
loc,al cost system. Cards/Tapestr.a'nsmi!t-.
ted to these In st'ail.!l. at ions are in a
SPEE,DEX compatible configurati,on 'and in
inp,ut ready f,ormat to facilitate establish­
ment of a Project 'Cost Number -(peN) in
their accounting system for acc,umulation
of costs and accomplishments on ,each
order.

(;n Each wo.rk author.izati-on is
assigned a unique fourteen digit Procure­
ment Request Order Number (PRON) foil'
identification purposes similar in con­
struction to th~se used throughout DARCOM
on the DARCOM Form 1095. The five ,digit
serial number portion of the PRON is
assembled by utilizing a numeric one or
two in the ~irst position to identify
either DESCOM depot or ARRCOM plant/
arsenal workload, respectively. and the
four digit DODIC of the NSN being author­
ized for demilitarization is entered in
the remaining positions. Each work
authorization also includes a customer
order control number. The PRON number
of the DARCOM Form 1095 funding document
is entered in this field and provides
correlation betWeen the work authorizing
and funding documents.

b. DESCOM Depots.

(1) Annual OMA demilitarization
funding allotted to DESCOM by DARCOM is
distributed to each depot based on their
historical level of yearly demilitarization
workload. The DARCOM Form 1095 is the
document used by DESCOM to provide incre­
mental funding of the program by quarter.
The conventional ammunition demilitariza­
tion program at the depots consists almost
exclusively of disposal of demilitariza­
tion asset generations as they occur.
For this reason, program specific '(items
and quantities) cannot be identified
prior to issuance of the funding orders.
As a result, a single bulk service order
is issued to each depot for demilitari­
zation program support. Workloading of
these bulk orders is accomplished by
ARRCOM.

'.
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(2) Demilitarization stock
generations are controlled by the item
managers at -ARRCOM and are determined
in large part by comparing item re­
quirements (acquisition objective)
with availability (present inventory
posture). These generations occur as
a result of excess, obsolescence, or
unserviceability. For excess and
obsolete items, the item manager issues
a Materiel Release Order (MRO) to each
of the depots where the assets are
located, transferring the material out
of his field service account into the
11P (demilitarization) account. Con­
currently, he notifies DRSAR-MAB, the
demilitarization program manager, of
the transaction. The results of
cyclic and special inspections of
ammunition material, stored at each
depot are forwarded by their quality as­
surance personnel to the ARRCOM item
managers in the form of Ammunition Condi­
tion Reports CACR) and are the source for
identifying unserviceables. An MRO is
also initiated by the item manager to
transfer the unserviceable material
from his field service account into
the demilitarization account. A copy
of the ACR on which the MRO number has
been referenced is forwarded to
DRSAR-MAB.

(3) Upon notification of excess
or obsolete transactions or receipt of
ACR unserviceables from the item manager
(DRSAR-MAB) as described above for the
ARRCOM plants/arsenals, inputs for each
of the items and depot specifies all
programs into its CAWMIS system and
generates individual work authorizations.
I~ the case of the DESCOM depots, the
work authorization is produced in hard­
copy form, and a copy signed by the
demilitarization program manager is
mailed to the performing depot to auth­
orize commencement of demilitarization
on the item. Duplicate informational
copies are provided DESCOM/DRSAR-5, and
ARRCOM Maintenanc~ Engineering Division.
The original is retained at DRSAR-MAB
for control purposes.

(4) Authorization for small
quantities with a disposal cost of
less than $1000 for a single undertaking
are assumed without an authorization,
but are reported using as assigned
Psuedo DODIC on a cumulative basis
monthly in the WARS report.
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11-3. ACCOUNTING AND REPORTING

a. All class V material in the
special demilitarization account will
be reported in accordance with AR 700-22,
Worldwide Ammunition Reporting System
(WARS), including supplements/revisions
incorporating demilitarization.

b. This report is a-management
informational tool reflecting the assets,
accomplishments, schedules, equivalent
tonnages, estimated and actual costs of
authorized programs within the current
fiscal year (FY). The balance of all
assets (unauthorized) in the 11P account
ar~ displayed unscheduled In the follow­
ing FY of the report. Assets are
arranged by DODIC and location for all
DESCOM installations/ARRCOM plants and
arsenals.

c. DARCOM Reg 755-3 governs the
accounting and reporting requirements
for Special Defense Property Disposal
Accounts (SPDA) at DARCOM installations
and activities satellited on those
accounts for demilitarization support.

d. Accounting and reporting
requIrements OCONDS for material gen­
erated for demilitarization will be in
accordance with theater policies and
directives.

11-4. GENERATIONS

a, Ammunition is generated for
demilitarization from the following
sources:

(1) Shipment of wholesale
stock to demi~itarization as directed
by an Accountable Supply Distribution
Activity (ASDA).

(2) Shipment of other servicef
agency materiel to demilitarization as
directed by the other service/agency
based on inter-service support agree-
ments. -

(3) Shipment of retail stocks
(installation supply account) to demili­
tarization as directed by the installation
accountable- property officer.

(4) Shipment from a post, camp,
or station to demilitarization when the
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activity is satellited on the demili­
tarization account for demilitariza­
tion services.

(5) Shipment of wholesale stock
by an installation commander within limits
and under conditions in Chapter 5, TM 38­
750.

11-4

b. Ammunition authorized for
demilitarization is normally gener­
ated by reporting unserviceable,
uneconomically repairable or obso­
lete ammunition to the ASDA in accor­
dance with TM 38-750, TM 9-1300-206,
or SB 742-1.

•
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APPENDIX A

REFERENCES

A-i. ADMINISTRATIVE PUBLICATIONS

a. Publication Indexes. The following publication indexes should be consulted
frequently for latest pages or revisions of references given in this appendix and for
new pUblications relating to the material covered in this manual:

Index of Administrative Publications----------------------DA Pam 310-1
Index of Blank Forms--------------------------------------DA Pam 310-2
Index of Doctrinal, Training, and Organizational Publi-

cations-----------------------------------------------DA Pam 310-3
Index of Technical Manuals, Technical BUlletins, Supply

Manuals, Supply Bulletins, and Lubrication Orders-----DA Pam 310-4
Index of Depot Maintenance Work Requirements--------------DARCOM-P 310-9

b; DOD Publications.

Defense Demili tarizat ion Man'ual-----------------------..;---DOD 4160. 21M-l
Single Manager Assignment for Conventional Ammunition-----DOD 5160.65
Joint Conventional Ammunition Demilitarization and

Disposal Policies and Procedures Part 13--------------DOD 5160.65M

c. Army Regulations.

The Army Management Structure (AMS)-----------------------AR 37-100-81
Control and Recording Procedures for Occupational

Exposure to Ionizing Radiation------------------------AR 40-14
Chemical Surety Program-----------------------------------AR 50-6
Reporting of Transportation Discrepancies in

Shipments---------------------------------------------AR 55-38
Malfunctions Involving Ammunition and Explosives----------AR 75-1
Environmental Protection and Enhancement------------------AR 200-1; DARCOM Suppl 1
Physical Security of Weapons Ammunition, and Explosives---AR 190-11
Army Safety Program--------------------------~------------AR385-10
Safety Color Code Markings and Signs----------------------AR 385-30
Protective Clothing and Equipment-------------------------AR 385-32
Accident Rep6rting and Records----------------..;-----------AR 385-40
Ammunition and Explosives Safety Standards-----------~----AR385-64
Fire Prevention and Protection----------------------------AR 420-90
Logistics Ammunition Peculiar Equipment (APE)-------------AR 700-20
Worldwide Ammunition Reporting System (WARS)--------------AR 700-22
Accounting for Lost, Damaged and Destroyed Property-------AR 735-11

Disposal of Excess, Surplus, Foreign Excess, Captured,
and Unwanted Materiel---~----------~------------------AR755-2

d. DARCOM Regulations.

Demilitarization/Disposal Requirements Relating to the
Design of New or Modification of Ammunition Items-----DARCOM-R 75-2

Preparation of Standing Operating Procedures (SOP's)
for Ammunition Operations-----------------------------DARCOM-R 385-1

Safety, Radiation Protection------------------------------DARCOM-R 385-25
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Safety, Particle Accelerators---------------------------DARCOM-R 385~30

DARCOM Safety Manual------------------------------------DARCOM-R 385-100
Depot Quality Control and Inspection System-------------DARCOM,...R 702-7
Ammunition Operation Reports----------------------------DARCOM-R 740-5
Depot Maintenance Program Scheduling, Workloading,

and Reporting System--------------------------------DARCOM-R 750-~8

Accounting and Reporting for Special Defense Property
Disposal Accounts-----------------------------------DARCOM-R 755-3

Disposal of Supplies and Equipment: Authorizing
and Reporting of 'Demilitarization of Class V
Materiel--------------------------------------------DARCOM-R 755-8

e. Military Specifications.

Ammunition, General Specification for-------------------MIL-A-002550C
Inspection System Requirements--------------------------MIL-I-45208
Inspection Equipment, Supply and Maintenance of---------MIL-I-45607
Depot Maintenance Work Requirements for Maintenancel

Demilitarization of Conventional Munitions----------MIL-M-63012(TM)

f. Military Standards.

Single and Miltilevel Continuous Sampling Procedures
and Tables for Inspection by Attributes-------------MIL-STD-I05D

Sampling Procedures and Tables for Inspection by
Variables for Percent Defective---------------------MIL-STD-414

LOt Numbering of Ammunition-----------------------------MIL-STD-1168A

A-2. BLANK FORMS

•

Accident Report-----------------------------------------DA

Recommended Changes to Publications and Blank Forms-----DA
Ammunition Condition Report-----------------------------DA
Fire Report---------------------------------------------DA
Discrepancy in Shipment Report--------------------------SF
Report of Item Discrepancy (ROID)...;----------------------SF

Form 285

Form 2028
Form 2415
Form 3985
Form 361
Form 364

A-3. DOCTRINAL, TRAINING, AND ORGANIZATION PUBLICATIONS

Chemical Accident Contamination Control-----------------FM 3-21
Explosives and Demolitions------------------------------FM 5-25
First Aid for Soldiers----------------------------------FM 21-11
NBC (Nuclear, Biological, and Chemical) Defense---------FM 21-40

A-4. EQUIPMENT PUBLICATIONS

a. Technical Manuals.

Chemical, Biological, and Radiological (CBR)
Decontamination-------------------------------------TM 3-220

Field Behavior of Chemical, Biological, and
Radiological Agents---------------------------------TM 3-240

Storage, Shipment, Handling and Disposal of Chemical
Agents and Hazardous Chemicals----------------------TM 3-250

Treatment of Chemical Agent Casualties and Conven-
tional Military Chemical Injuries-------------------TM 8-285

Ammunition and Explosives Standards---------------------TM 9-1300-206
Military Explosives-------------------~-----------------TM9-1300-214
Ammunition Maintenance----------------------------------TM 9-1300-250
Organization Maintenance Manual (Including Repair

Parts and Special Tools Lists): Artillery
Ammunition for Guns, Howitzers, Mortars,
Recoilless Rifles, and 40mm Grenade Launchers-------TM 9-1300-251-20
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• Direct Support and General Support Maintenance
Manual (Including Repair Parts and Special
Tools List) for Art illery Ammunition for
Guns, Howitzers,Mortars, Recoilless Rifles
and 40nun Grenade Launchers --------'-----------------TM 9-1300.;..251-34

Bombs and Bomb Components-------------------------- TM 9-1325-200'
Use of Mine, Antitank: HE, Heavy, M15 as a Substi-

tute for Charge Assembly, Demolition: M37 or
M183-------------....;-----'---------------- ~_TM 9-1375-200/2

Operator's and Organizational Maintenance Manual '
(Including Repair Parts and Special Tools
List): Demolition Materials--------------------'- TM 9-1375-213-12

Direct Support and General Support Maintenance
Manual (Including Repair Parts and Special
Tools List): Demolition Materials----------------__TM 9-1375-213-34

The Army Maintenance Management System (TAMMS)--'--------TM 38-750
Army Ammunition Data Sheets Small Caliber Ammunition----TM 43-0001-27
Army Ammunition Data Sheets, Artillery Ammupition;

Guns, Howitzers, Mortars, Recoilless Rifles,
Grenade Launchers and Artillery Fuzes---------------TM 43-0001-28

Army Ammunition Data Sheets for Grenades---------'-------TM 43-0001-29
Rockets, Rocket Systems, Rocket Fuzes, Rocket Motors----TM 43-0001-30
Army Ammunition Data Sheets for Land Mines--------------TM 43-0001-36
Army Ammunition Data Sheets: Military Pyrotechnics-----TM 43-0001-37
Army Ammunition Data Sheets for Demolition Materia1s----TM 43-0001-38
Army Ammunition Data Sheets-Ammunition Peculiar '

Equipmerit-------------------------------------------TM 43-0001-47
ProcE!dures for Destruction of Improved Conventional

Munitions (ICM) to Prevent Enemy Use----------------TM 43-0002-33
Demilitarization Procedures for, Chemical Weapons

and Equipment FSC 1055 Launchers, Rockets, an.d
Pyrotechnic FSC 1730 Aircraft Ground SerVicing
Equipment FSC'4310 Compressors and Vacuum
Pumps FSC 4730 Fittings and Specialties: Hose,
Pipe and TUDe FSC 4930 Lubrication and Fuel
Dispensing Equipment--~-----------------------------TM43-0003-27

Storage and Materials Handling--------------------------TM 743-200-1
General Instructions for Disposal of Conventional

Munitions-----'--------------------------------------TO llA-1-42
Firefighting Guidance Transportation and Storage

Management Data and Anununition Complete Round
Chart~--------------------------------~-------------TO llA-1-46

b. Technical Bulletins.

Ammunition: National Stock Numbers and Department
of Defense Arrununi t'ion Codes---------:_---------------TB 9-1300-256

Munitions: Restricted or Suspended------....;~-------------TB9-1300-385-1; -2 series
Safety Inspection and Testing of Lifting Devices--------TB 43-0142
Explosives Hazard Classification Procedures-------------TB 700-2

I

•

c. Supply Bulletins.

Preservation, Packaging, Packirigand Marking
Materials, Supplies, and Equipment Used by
the Army------------------~-----------------:--------SB38-100

Army Adopted/Other Selected for Authorization/
List of Reportable Items----------------------------SB 700-20

Federaf Supply Classification: Part I, Groups
and Classes (Cataloging Handbook H2-1)--------------SB 708-21
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Department of Defense Ammunition Code (Cataloging
Handbook H3)-------------------------------------~---SB 708-3

Ammunition Surveillance Procedures-------------------~---SB74~-1
D~sposal of Supplies and Equipment: Ammunition'

Disposition of Used Packing M~terial and Certain
Specifi~d Ammunition Components-~---------~-----~----SB 755~~

A-S. SUPPLY CATALOQS

Ammunition and Explolivel: Clallel 1305 thru l330~~-~---SC 1305/30~IL
Am~un~ti~~ .rid Explolives: Cla.ses 1340 thfu 1398--~----SC 1~40/98-I~
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APPENDIX B

EXPLANATION OF TERMS

The following are descriptions of terms and phases commonly used in conjunction
with ammunition, explosives, and other dangerous materials. These are listed to
provide a degree of uniformity of description in the use of technical information
throughout these standards.

!e

•

Administration Areas-The areas in which
administrative offices for the entire.
establishment are located. These areas
differ from those directly associated
with and a part of the explosive area,
such as ammunition operations office.

Ammunition- Includes all non-nuclear ord­
nance components and explosive prepared
to form a charge, complete round, or
cartridge for small arms, rifle, gun,
cannon, or any other weapon Or explosive­
actuated device, impulse device, torpedo
warhead, mine, bomb, depth charge, demo­
lition charge, fuze, detonator, projec­
tile, rocket, or guided missile. Ammu­
nition also includes all solid propel­
lants, explosives, hypergolic liquids,
propellant ~ystems, and other hazardou~

materials applied to ordnance uses and
requiring surveillance for reasons of
explosive safety, all JATO's, boosters,
sustainers, military pyrotechnics, and
chemical/biological systems, and
materials.

Ammunition Operations Office-Any office,
exclusive of the main administrative
area adjacent to or within an explo­
sive area, in which operational admini­
strative functions pertaining to explO­
sives are performed.

Barricade-An intervening approved bar­
rier, natural or artificial, of such
type, size, and construction as to limit
in a prescribed manner, the effect of an
explosion on nearby buildings or expo­
sures.

Biological Agent-A solid, liquid or
'aerosol, which through its biological
properties produces injurious or lethal
effects on personnel, plants, or ani­
m~ls.

Blast-Brief and rapid movement of air
or fluid away from a center of outward
pressure, as in an explosion; the pres­
sure accompanying this movement.

Blasting Cap--A cylindrical detonator
containing one or more sensitive initi­
ating explosives used to initiate the
detonation of demolition charges. There
are several types of blasting caps,
as follows: .

a. Electric blasting caps. These
are capable of being set off by an elec­
trical current.

b. Nonelectric blasting caps.
These are capable of being set off by
a spit of fire (normally from a safety
fuze).

Caution-An operating procedure, practice,
etc., which if not strictly observed,
could result in damage to, or destruction
of, equipment.

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

Chemical Agent-A solid, liquid, or gas
which through its chemical properties
produces lethal or toxic effects on man,
animal or plant life, or produces an incen­
diary action or screening or'signaling
smoke.

Chemical Ammunition-Ammunition, the
filler of which is primarily a chemical
agent.

Clearance-An authorization to conduct
a test, to enter or exit from a danger
area, or to conduct work in a danger
area. Clearance may be granted only by
the safety observer having jurisdiction
over the danger area in which the opera­
tion is to be conducted.

Compatibility-Ammunition or explosives
are considered compatible if they may
be stored or transported together without
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significantly increasing either theprob­
ability <of ,an accident or, for a given
q~antjty, th~ magnitude of the effects
,of ,such ,an acciden·t.

Compatible :Storage- Applies to those
items ~h)i.ch may ;pe stored together with­
oJltipcreasing ·t'he hazard.

Component- ,An:y Plirt of a <:.omplete item.

Concentr,at ion-T,he amount of a substance,
regardless of its physical state ,present
in a given unit volume of air. Concen­
tration is visually expressed tn ,milli­
grams per CUbic meter (mg/m3 ). The
~ount of vapor .actua1ly inhaled or ab­
sorbed by an indivjdual 1soot refer.red
to as concentration.

Contamination-The presence of or act of
supplying a chem~~a1 agent in a dangerous
.aroount of concentration on an individual,
object, or area, For liquid agents, con­
tamination is usually expres~ed in milli­
grams per square meter (mg/m ), ounces
p~r square yard (oz/2d2) or tons per
square mile (tons/mi ).

Controlling Authority-The term control­
ling authority as used in these standards
refers to the headquarters of the DoD
Component con~erned.

Conversion of Temperature- To convert
Fahrenheit to Cen~rigrade, subtract 32
from the Fahrenheit reading and mUltiply
by 1.8. To convert Centrigrade to Fahren­
heit, multiply the Centrigrade reading by
1. 8 and add 32.

Conventional Ammunition -Non-nuclear am­
mlinitipn exc11ldesall biological ammuni­
tion and generally excludes chemical am­
munition except for existing smoke and
incendiary agents Rnd egents of the riot
control type.

tecontaminating Materia1- Any substance
used to chemically destroy, physically
remove, seal in, or otherwise make harm-

,less a chemical agent.

Cecontamination--The process of making
any ind'ividual, object, or area safe by
ch~mica11y d~stroying or physically re­
moving harmful chemical agents. An ob­
ject or area may be made safe for unpro­
tected personnel by effectively sealing
in the harmful agent, if it cannot be re­
moved chemically or physically.

Def1agratlon- .Arapid ,chemical reaction
in whicbthe ioutputof 'beat i'ssuffici- •
e,nt to enable the reaction 't,o proceed
and be accelerated 'wit bout input !of heat
from another source.. Deflagrati'on is a
surface ,phenomenon wit'htnereactton
products flowing away from t'he unreact'ed
material :along t·hesurface :atsubsonic e
velocity . The e,ff'ect ,of a true deflagra-
t'ion under ,confinement isanexpl,osion.
Confinement o,f the reaction increases
pressure, rate o.f reaction and tempera-
tU,re, and may cause transiti,on into ,a
detonat ion. '

Demilitarization-The act of destroying
the military .offensive or defense ,ad­
vantages inherent in certain types of
equipment and material. The term en­
compasses disassembly and removal of ex­
plosives, mutilat ion., cutting, crushing,
scrapping, melting, burning and dumping
at sea (when authorized), or alteration
designed to prevent fur~her use of the
equipment and material for its originally
intended military or lethal purpose, and
applies equally to material in unservice­
able condition, that has been screened
through National Inventory Control Point
(NICP) and declared surplus or foreign
excess.

Demolition Explosive Charge-An intention-
ally placed explosive charge used under e
controlledffconditions for a desired ex- "
p10sive e ect.

Detonation-A violent chemical reactiob
within a chemical compound or mechanical
mixture evolving heat and pressure. A,
detonation is a reaction which proceeds
through the reacted material toward
the unreacted material at a supersonic
velocity. The result of the chemical
reaction is exertion of extremely high
pressure on the surrounding medium
forming a propagating shock wave which
is originally of supersonic velocity.
A detonation, when the material is lo­
cated on or near the surface of the
ground, is normally characterized by
a crater.

Detonator-A device capable of inducing
a high-order detonation in high explo­
sives.

Detonating Cord-A flexible tubing con-,
taining a core of high explosive which '
carries the detonation wave from one end' ~
to the other at approximately the ~
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detonation velocity of the explosive in
the core.

Disposal-The.process of eliminating un­
wanted material/munition items from the
inventory by redistributing, transferring,
detonating, selling, abandoning, or de­
stroying it.

Disposal Range- Any area of land which
has been designated by proper authority
for exclusive use in demilitarization/
disposal operations.

Dividing Wall-A wall designed to prevent,
control, or delay propagation of an explo­
sion between quantities of explosives on
opposite sides of the wall.

Downwind Vapor Hazard (Quantity/Distance­
The distance downwind from the munitions
whi~h exposed individuals can be expected
to exhibit certain physiological effects.
This distance is not only dependent on
the source strength (quantity), but also
upon the toxicity of .. the agent and the
meteorological conditions at time of re­
lease.

Dud _ An explosive loaded item that fails
~explode when subjected to treatment
that should cause it to function. A dud
can be a bomb, shell, grenade, etc., that
has been discharged from a weapon, dropped
from a plane, or thrown by hand that fail­
ed to ~xplode on reaching the target.

Electroexplosives Device-Any explosives
device, such as blasting caps, squibs,
switches, valves, igniters, etc., which
is designed to be initiated by an elec­
tric current.

Electromagnetic Radiation-An energy wave
consisting of electric and magnetic lines
of force, as a radio wave.

Equipment- A general term in·cluding ap­
paratus, appliances, devices, wiring,
fixtures, fittings, material, and the
like.

Establishment- Any plant, works, arsenal,
depot, proving ground, or any other
activity under control of the Army.

Exemption-A relatively long term excep­
tion to an otherwise mandatory require­
ment. Exemptions may be granted by law,
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by Congressional resolution, or by a
finding and determination by th~ Secre­
tary or Deputy Secretary of Defense,
or by a Secretary or rnder Secretary
of a Military Department. Exemptions
(except those established by Congres­
sional action) shall be granted only
when immediate corrective measures
are wholly impractical, (such as where
Congressional authorization to pur­
chase real estate for adequate safety
clearances has not been granted or
where significant impairment of the
overall defense posture of the United
States would otherwise result) and
only if· positive programs for the even­
tual correction of the deficiency are
being carried out. Exemptions will
not be granted for a period in excess
of that estimated to be required for
correction of the deficiency.

Explosion-A chemical reaction of any
chemical compound or mechanical mix­
ture which, when initiated, undergoes
a very rapid combustion or decomposi~

tion releasing large volumes of highly
heated gases which exert pressure on
the surrounding medium. Also, a me­
chanical reaction in which failure of
the container causes the sudden re­
lease of pressure from within a pres­
sure vessel; for example, pressure rup­
ture o~ a steam boiler. Depending on
the r~te of energy release, an explosion
can be categorized as a deflagration, a
detonation,' or it pressure rupture.

Explosive(s)--Materials that either
detonate or deflagrate. Any' Chemical
compound or mechanical mixture which,
when subjected to heat, impact, fric­
tion, shock or other suitable initia­
tion, undergoes a very rapid chemical
change with the evolution of large
volumes of highly heated gases which
exert pressures in the surrounding
medium.

Explosives Area-An area specifically
designated and set aside from other
portions of an installation for manu­
facturing, 'processing, storing, and
handling of explosives and ammunition.

Explosive Equivalent-The equivalent
power of an explosive when compared
to an equal weight of TNT. Usually
identified as greater or less power­
ful than TNT and is normally identifi­
able to two decimal, e.g., Composition
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C-4 is 1.15 times more powerful than TNT
(1 pound of Composition C-4 is equiva­
lent to 1.15 pounds of TNT).

Explosives Facility- Any structure or
location containing ammunition and ex­
plosives.

Explosives Hazard--Any condition which
may result in or contribute to the .
severity of an explosives accident or
incident.

Explosives Safety Distance (Quantity
Distance)-The prescribed minimum dis­
tance between various classes and quanti­
ties (net weight) of explosives and be­
tween such explosives and specified
exposures (inhabited buildings, public
highways, public railways, petroleum,
aircraft, etc.) affording an accept­
able degree of protection and safety.

Exposed Explosives-Those actually visi­
ble (unpackaged bulk explosives, disas­
sembled or open components, etc.) and
that also are susceptible to initiation
directly by static or mechanical spark.
Explosives that create, accidentally or
otherwise, explosives dust or give off
vapors, fumes or gases in explosive con­
centrations.

Field Office-An office required by op­
erational supervision (e.g., foremen and
line supervisors) in direct support of
ammunition and explosives operations.

Firebrand- A projected burning or hot
fragment whose thermal energy is trans­
ferred to a receptor.

Fire Hazard Area-A location in which
the primary, but not necessarily the only
hazard is that of fire, including explo­
sions of gas or vapor and air mixtures.

Fire Resistive- Structures, materials,
etc., designed to resist fire wit~out

becoming weakened to the point of fail­
ure.

Fire Retardant-Generally combustible
structures, materials, etc., so treated
or covered as to retard ignition or
spread of fire.

Fire Wall/Fire Division Wall-A wall of
fire-resistive construction designed to
prevent spread of fire from one side to
the other.
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Firing Device- A device that causes the
inItIation of demolition charges either
directly or through its effect on a
blasting cap, electric squib, or deto­
nating cord. It may be electrical, me­
chanical, or electromechanical.

Fixed Ammunition- Includes all but small
arms and rocket ammunition. Consists of
cartridge case, loaded with propellant,
firmly attached to the projectiie. Such
ammunition is loaded in one operation
into the weapon.

Flameproof-Combustible materials (e.g.,
clothing) so treated or coated as to de­
crease their burning characteristics.

Flammable- Combust ible material easily
ignited and which burns readily.

Flammable Liquid- Any liquid, the vapor
of which will burn.

Fragment Distance-The limiting range of
a considerable number of fragments from
the quantity and types of explosives in­
volved in certain explosives safety-dis­
tance (quantity-distance) tables. (For­
merly referred to as missile distance
for amrnunition in 1.2-1.3 be.sed on the
limiting range of a considera~le number
of fragments for the type of ammunition
involved. The distances do not take
into account occasionalfragrnents which
may be projected farther. For class
1.l,the inhabited-building distance is
based upon blast d~age and does not
represent the distance to which some
fragments can be projected.

Fragmentation-The breaking u~of the
confining material of a chemical com­
pound or mechanical mixture when an ex­
plosion takes place. Fragments may be
complete items, SUbassemblies, or pieces
thereof, as well as pieces of equipment
or bUildings containing the items.

Fuse- A slow-burning powder filled cord
that carries fla~e through its length at
a known and uniform rate per unit of
length. Also known as "safety fuze",
"time fuze" and "time blasting fuze."

Fuze- (Not to be confused with fuse).
Almechanical electrical, or electrome­
chanical device used to function an ex­
plosive device such as a bomb or pro­
jectile. In demolition work,a firing
device may be termed a fuze.

•
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Inert- Ammunition contaiping· no explosives
or chemical ,agents.

B-5Change 1

Incendiary- Ammunition with inflammable
filling.

Inert Components-Ammunition parts which
contain no explosives or chemical agents.

Inhabited Building-Any building or
structure, other than an operating build­
ing, magazine or auxiliary building, oc­
cupied in whole or part as a habitation
for human beings; or a building, struc­
ture or area where people are accustomed
to assemble, such as a church, school­
house, railroad station,and similar trans­
portation facilities, store, theater, or
factory, both within and outside Govern­
ment establishments. Land outside bounda­
ries of ~stablishments will be considered
possible sites of inhabited bUildings .

Inert Area- Any area other than an explo­
sives or ammunition area within anestab­
lishment.

ICM-Munitions that embody a unique de­
sign to control the nurrl'er, si2'.e, and
distribution of fragments produced when
the item functions. .

Holding Area-That area established,
within a site, for temporary storage of
munitions to be destroyed, demolition
material and blasting caps. The holding
area must be situated at great enough
distance from the disposal point or bar­
ricaded to ensure the material stored
therein is safe from premature detona~
tion from flying debris resulting from
a disposal action. .

Hydrolysis-The reaction of a chemical
agent or chemical substance with water,
whereby decomposition of the substance
takes place and one or more new sub­
stances are produced. Hydrolysis re­
duces the effectiveness of many ch~mical

agents; although, in some, the resulting
product of hydrolysis may in itself be
a poison, as with agents containing
arsenic. The rate of hydrolysis is de­
termined by the resistance offered by a
chemical agent or substance to decompo­
sition by water.

rrypergolic~A property of various com­
binations of chemicals to self-ignite
upon contact with each other without a
spark.or other external initiation,.

Ha.ngfire- See Malfunction .

Hazard-Any condition which may result
in, or contribute to, the severity of
an accident. .

Hazardous Material-Any compound, mixture,
element, or assemblage or material which,
because of· inherent characteristics, is
dangerous to manufacture, process, store,
or handle.

Hazard Classification- Identifies the
hazardous characteristics of explosives
items by assignment to established
hazard categories governing storage and
transportation. These categories are:
Quantity-Distance Class, Storage Com­
patibility Group, Department of Trans­
portation (DOT) Class, and DOT Marking~

Hazardous Locations for Electrical
Equipment-Locations where flammable
gases or vapors are or may be present in
the air in explosive or ignitable mix­
tures or where combustible dust or easily
ignitable particles or fibers may be
present.

Hazardous Fragment Density-A density of
hazardous fragments exceeding one per
600 square feet.

Hazardous Fragment-A hazardous fragment
is one having an impact energy of 58
foot-pounds or greater.

Higb Explosive Equivalent or Explosive
Equivalen~The amount of a standard ex­
plosive which, when detonatec, will pro~

duce a blast effect comparable 'to that
which results at the same distance from
the detonation or explosion of a given
amount of the material for which per­
formance is being evaluated. It is usu­
ally expressed as a percentage of the
total net weight of all reactive materi-'
als contained in the item or system. For
the purpose of these standards, TNT is
used ~or comparison.

I
~h Explosives E1uivalent or TNT

xplosives Eguiva ent - Deleted

•
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Inhabited Building Distance- Inhabited
bl,rild'.i.'~g ,d:fst,an.c.esare the minimum dis­
t,a:I:lces which may be expected to protect
bl,lildingsor structures f·rom 'substan,­
tial structural damage (not readily
r.~pairaple) fr,om bl,ast effe.ct. 'T;1:lese
di:stan,c,e,s do not provide prot,ect·ion
ag,ain!?t glass breakage.. ,but do provide
a lhtgh ,de.gre,e. \of pr,o,t.e"ct ion from :fr~ag,-

~~Dts, '

I:I).termagaz'ine Distance- The mlnlmum
d'istancepermitted between explosLv.,es
lp,cations, as pr.escr·ibed for v,ar,io.us
t,ypes andquant:i:ties of ex.plosive,s.
Tn~s distance is expected to prev~nt

prppagatiop by blast (shock w.ave) .and
t9 provi.<;le a 'r.ea.spn,able .degree pf pr,o­
t.ection againstprppagati.on due to
fr.agments. .

Intraline Distance.....,. Th.e mlnlmum permi t­
t~d (except .as iri4icated below) between
apy two buildings within anyone opera­
ting line. Intraline di,stances are also
u,sed for s~par.at~ng c~rtaip ~Pecifi~d

. ~reas Ind locatiop~ ~ith~n explo,sives
establishment.8 ~ven though actual
operatioI).~ ape I).ot involved. Intr~line

gl,stanc~ +.8 e~pected to protect frpm
prppagatipp ot explosion due to blast
effects, but not against possibility of
propagatiop due to fr.agments. BUildings
Separated by intr~line distances will
probably suffer sub~tantial structural
qalnagEl :

Intraline Operations~Processes accom­
Iilisheg witllinone oper~ting line.

Intraline Separations-The distance to
tie mainta~n:ed petwe~n ~ny two operating
buildings anq/pr sites within an operat­
tpg line, at le~st ope of which contains
Or is designed to contain explosives.

Inversion Condition-Ap increase of nir
temper~tureresultipg,froman increase
in altitude (the ground being cooler
tp~n the sYrrounding air). This condi­
tion is usually fOund on c+ear or par­
tially-clear nigpts and early in the
~orning to ~bout pne hour after su~rise.

There will be no convection currents
and littie mechanical turbulence with
~i~4~'i~~~ th,~~ti~iles per hOUT,
A stable ~tmospheric condition such as
d~~crip~d ts favorable tor r~leasing

chemi~al agent~ for tactical purposes,
but it is the most unfavorable condition
fQr disposal purposes: ,. , ,
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LapseCondi;t.ion- T,h~ ,cQnditti,on in which
a decrease of air ·t·emper,at.ur,e results
from ati increase in altitude (~he ground
bei,n g war·mer t,ha'n the ,s,urx,oundiing ,air).
Thiscondi t ion i'8 usua'lly f®nd \Vlhen
skies are clear, ib~t.we,ent!he ihour,s ,of
lOOO and 1600 . Durinig /8,uch ·conditions.,
str.ong <,cony.e.ction ·,.current:s ima:y ,exi·st.
An junsi1;:ab1.e ;atmosp:her.i"c ;co.ndit ion is:uch
.as de.scri:be.dts fa'Y.or,able,f!or ,dl:sposa!l.
of ,chemical agents f,or tactic.al'iJur­
p.oses.

Liq,uid Propellant.s- ;S,ubstances ,used for
propulsion or op.era:tion ofmissil'.es.
r,ockets, or related .devices.

LOt'.di-ng Docks- Facil it tes .at gro.und level
or elevated structures designed and
installep. for transf,erring ammunition.
explosi ....es. and component parts thereof,
to or from automotive v~hicles. railway
cars, and/or cargo-type aircraft.

Magazine- Any bUilding or structure. ex­
cept an operating building. used for
storage of arr.munition explosives or
loaded ammunition components. Includes
such facilities as an above-ground maga­
~ine. an igloo-type magazine. a railroad
car, a motor truck, a temporary shelter.
or an open storage site.

Magazine Area.- A specifically designated
area set aside for the primary purpose
of ammunition and explosives storage.

Magazine Distance-This distance is the
minimum permitted betWeen any two stor­
age magazines. Distance required is de­
termined by the type or types of maga­
zines and also the type and the quantity
of ammunition or explosives from one
magazine to another from blast and ~ro­

vides a reasonable degree of protection
against propagation of explosion due to
fragments. It does not, except perhaps
for earth covered magazines, protect the
magazines from se....ere structurar damage.

Magazine, Earth-Covered. Non-standard­
All Earth-covered magazines except Army
igloo. Navy arch-type, earth-covered,
corrugated steel, arch-type. and module.
open storage. barricaded with earth
covering equal to or greater than that
reqUired by standard igloo magazines.

Malfunction-Failure of item to function
in accordance with its expected perform­
ance or functioning of the explosive com­
ponents during a non-functional test.

•
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A critical malfunction is one which may
cause a hazard under the circumstances
described above. For purposes of clar­
ity, malfunctions do not include acci­
dents and incidents resulting from
negligence, malpractice, or implication
in such situations as vehicular acci­
dents, fires, etc. However, malfunc­
tions do include abnormal or premature
function of explosive ammunition items
during normal handling, maintenance,
storage, transportation, and tactical
deployment. Includes cookoff, hangfire,
misfire, etc.

Mass-Detonating Explosives-High explo­
sives, black powder, certain propellants,
certain pyrotechnics, and other similar
explosives,. alone 'or in combination,
or loaded into various types of ammuni­
tion or containers, most of the entire
quantity of which can be expected to ex­
plode virtually instantaneously when a
small portion is subjected to fire, to
severe concussion or impact, to the im­
pulse of an initiating agent, or to the
effect of a considerable discharge of
energy from without, Such an explosion
normally will cause severe structural
damage to adjacent objects.- Explosion
propagation may occur immediately to
other items of ammunition and explosives
stored sufficiently close to and not
adequately protected from the initially
exploding pile with a time interval
short enough so that two or more quanti­
ties must be considered as one for quanti~
ty-distance purposes. .

Mass Detonation-Virtually instantaneous
explosion of mass of explosives when only
small portion is subject to fire, severe
concussion or impact, impulse of initiat­
ing agent, or to effect of considerable
discharge of energy from without. Such
an explosion normally'will cause severe
structural damage to adjacent objects,
or the simultaneous explosion of other
separated ammunition, and explosives
stored sufficently close to the initially
exploding pile. A mass detonation, when
the explosives are located on or near
the surface of the ground, is normally
characterized by a crater.

Measurement of Distance-Measurement of
distance for determining the maximum al­
lowable quantity of explosives shall be
made from the nearest outside point or
wall of the room, cubicle, or building
proper involved which contains the ex­
plosives to the nearest outside point or
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wall of the other location under consider­
ation.

Military prrotechnics-Ammunition manufac­
tured spec fically for use as signals, il­
luminants and the like.

Misfire-A misfire is a failure of an ex­
plosive to detonate after initiating ac­
tion is taken. The failure may be due to
a faulty firing mechanism or a faulty ele~

ment in the"'explosive train.

Mound-An elevation- of earth having a
crest at least 3 feet Wide, with the earth
at the natural slope on each side and with
such elevat~on that any straight line draws
from the top of the sidewall of a magazine
or operating building, or the, top pf a
stack containing explosives to any part of
a magazine, operating bUilding, or stack
to be protected- will pass through the
mound. The toe of the mound will be lo­
cated as near the magazine, operating
building, or stack as practicable.

Munitions-Supplies and equipment of all
kinds needed by the military services
for direct military purposes.

NEG-Net explosive quantity as expressed
'Iilkilograms.

Net EXtlosives weifht (NEW)-The total
quanti y of explos ves material or high
explosives equivalency in each item or
round to be used when applying quantity­
distance criteria or other standards.

( ,

Nitrogen Padding (or Blanket)-To fill
the void or Ullage of a closed container
with nitrogen gas to prevent oxidation of
the chemical contained therein and to
avoid formation of a flammable mixture,
or to maintain a nitrogen atmosphere in
or around an operation, piece of equip­
ment, etc.

Noncombustible-Not combustible, nor
burnable in the ordinary sense of the
word.

Non-DoD Component-Any entity (Govern~

ment, private, or corporate which is not
a part of the Department of Defense.

Note- An- operating procedure, condition,
etc., which is essential to highlight.

Operating BUildinf- Any structure, ex­
cept a magazine, n which operations
pertaining to manufacturing, processing,
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handling, loading, or assembling ot am~
munition arid explosives are perfor'med,

Operating, Line....: A group of buildiii'gif,
facilities or related work station's~ 8'6'
arranged as to permit per'f"Otriiance of
the con'secutive' steps in tne' Irianuf'a:c'~'

ture of an explosive, or iIi. the loadin'g:,"
assembly,- mociif,:i!caHoD", ll!fid: malnt-en'a:ri'ce'
of arilIriun±t ion ,

Operational ,Shiel,&:;.; A barder cons;fructed
at a particular IOdation or around ~

particular machin,a 01,' oparath'ig station'
to protect personnel, materia!, of squip­
men:t! from the effect' of localized 1f1'e
or explosion.

Out-d'oor St6rag,e'_Si,:tes:~ sites' within: €tie
magaZine' area selected for outdoor' stor­
age o·f ammurii tion and iii. exceptional
cas-as ineft iteii:is', Oufdoor Elto:tag's'
sites may be of the follOwing type.~

a. Earth-revetted, four' sides' (ex..;,;
cept-en trance')', 16'Cat-eci Between' e'affb.-·
covered magaZines;

b. Earth-revetted, four sides 6ex~
cep'Centi'imce) i iiot, loeatEi'd bet·ween ea:rth...
coVeted ~a:j~~i~e',

c. Nonrevette'd, Wi fli fOo'f dover'ad
magazines.

d. Nonrevetfed; without cover, net
locilTed between eaf'tb-cdve:t'ed magazines,

PefsoilIie'LSfielt,ei+- A sh.eiter prov1-cfiiig
four to six-footth1cK frontal protElct16n
and a minirritiIIi of two...:f6ot thick rein.:;
fotted dverH~ad ~i6t~6ti6ri. Perioftfiet
engaged Hi defu6titfoii operations' si16i.lld
always nave ample time t'o reach shefter
which p~6iid~~ §~liritet~~tbbf pfote~~

tHin.

Photofla~h Devices...;. Phbtbgraph16 aids;
such as magnesium flashlights, photo...:
flash bulbs; and eiedtrooic fla~ti at...:
tachments. 6nly fijhting e~lii~~efit ,be~r...:
ing the label of approval of the Utidgr­
writets i Laboratories for the hazard io...:
voived will be used iii photographing
locatiofis irivoi~irig eip6~ed eip16sives;
explosive dusts; flairiiJiable gas~s of
vapors.

Pdwer- in relation to explosives, tiie
term refers to relative end results.
It takes into account, such factors as
brisance, detonation rate, cratering
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potential" st:ee'J:. pen'etra,t,ion' capabi'li ty,
etc,

Pr imer'.,;,.; A' dev'fce or' S:sS'elIil),l:y- USed. to~ p're:­
pare a de"tnol It ion' cJ3;a.r'ge' f;or' f,'irtIig:. It
may vary' d'epending: olit tile f1~r.'in'g,' system
to tfe emp loye'd' and\ fn:soIile caS'a:s' tne typ'e
Of· cill!iir'ge to' be: s'et~ oU:',-

Pr'oh,tbi.ted~ Area"",":' Ii. spEicff:i:ca:]}l~y d!es~:I!g,-,

na;ted at'ea at airfieldS', SE!'ad:rome's", or' \
helfports in Which, a'-l,lf. ammun:i!t::ikjnl an'd~ ex­
plosives factUties' Sir'e pJtoh;f.&f.ted'..

pr,opaga,ttnfExp16si:o'n:-- Cdmmunfcs:tion of an1

explosion deton,atlon' or, de':flagl"at:l!oIl')
from one explos:ives sou-r'C'e' to' another by
Hre" ttagment", O'r' o:Mst~, (,sn-ock, \Va-va):
where the t fm'e' fnferv'al l)ie'fween\ ex,p]]o-,
sions is su:f.f,'1cf:ent to l,:Iimf,t tb;e t'otail
overpr'essu,r'Ej at any g:tveti' time tQ1 tllalt .
Which ea:cb:explos:l!on, p,t,'oducecf fncfepen'd'eIliUy. i
(This c:dIiditidn. wlii'er.'e' ae·'f dn'a;1;:f on: ocC:u,rs,
'Would be evidencedl by 1£, ct:lis:fan>t shock wave
from each detonation wfth a: d~,scerri\:fb"ie
pr'e'ssui'e ar'6p between eSich: exp,losfdD.:.,)\

Protected~Terraia 6~ an effective arti-
f i'cial barr'fer interp'oSe'd: Between! a pro­
pe'],iant' facility !fnd' hh'a:l:>i.t-ecf. build:lhlg"
or other exposure, to p'r'even,e, fragments
from endangering tha' bu\f:i!din'g or otller
exposure.

prdee'c:t~.ve_(GasJMasi(..... AI tace mask used,
by pei'sonn'el to protect the respiratory
systefu against inha:Jla:tjj6~ of harmfu-l
che~idal agents. .

Pul:>:iic High~llY"'" Any street, aHey, road,
ot n\avigable water dpart to' use e'f the
general public. Na:V:1gabie wat'er is that
par't of a body of: water capa;ble of navi­
ga.,tiOil by barges, tug-boats, or larger
vessels, PuBlic bi-g,hway distance is the.
minf.mWii perlil'i tted between Ii public high­
way arid an exploSives hazard. Public
highway distances are baSed on criteria
similar to those apPlicable to passen­
ger railroads and are identical to pas­
senger railrbad distances. Persons in
the open are considered safe from the
blast effects (ndt fragments) of explo­
sions when separated from the exploSion
site by distance equal td one-half the '
pUblic highway distance.

PUbH¢: _Railw::i,y- Any steam, electric, or
other railroad which carries passengers
for hire. Public railway distance is
the minimum permitted between a public
railway as so defined and an explosives
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hazard. The distance at which cars are
considered safe from the blast effects
of explosions has been fixed at 60 per­
cent of the inhabited-building distance.
These decreased distances are used in
tables for ~lass 1.1 materials. The
use of the lesser distances is based on
the smaller height and area of railroad
cars exposed to blast; the greater re­
sistance of cars to blast as compared
with bUildings; and the fact that, while
a bUilding is stationary and subject to
risk constantly, the presence of a
train is only temporary. For other than
class 1.1 materials, inhabited-building
distances are reqUired to public rail­
ways. The minimum separation between
privately owned railways over which pas­
sengers are not carried, and magazines
and storage sites will be not less than
400 feet unless the public railway dis­
tance specified in the appropriate quan­
tity-distance table is less. However,
the railways must be separated by public
railway distances fro~ operating build­
ings.

Public Traffic Route-Any public street,
road, highway, navigable stream, or
passenger railroad.

Pyrotechnic Material-Explosive or chemi­
cal ingredients, including pOWdered
metals, used in manufacture of military
pyrotechnics.

uantit ~Distance-The quantity of explo­
sives material an the distance separa­
tion relationships which provide defined
types of protection. These relationships
are based on levels of risk considered
acceptable for the stipUlated exposures
and are tabulated in the appropriate
quantity-distance tables.

Rail Holding Yard-A railroad yard used
for storing of loaded cars for indefinite
periods of time.

Restricted Area-Any area, usually fenced,
at an establishment where entrance and
egress of personnel and vehicular traf­
fic are controlled for reasons of safety
and security.

Revetment-An explosives location barri­
caded on at leat three sides. The re­
vetment mayor may not incorporate a
structure or an overhead cover.

Riot Control Agent-A chemical that pro­
duces temporary, irritating, or disabling
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effects when in contact with the eyes or
when inhaled.

Rocket-A complete missile which derives
its thrust from ejection of hot gases
generated from propellants in the motor.

Safety Distances-Safety distances are
empirical distances in relation to quan­
tity of ,explosives, and are the minimum
permitted for separation of facilities
within a hazard area, of possible ex­
plosions of the explosive hazard from
inhabited bUildings, public railway, and
public highways, in order to control the
magnitude of damage, loss of life, and
serious injuries. Separation distances
are not absolutely safe distances but
are relatively protective or. safe dis­
tances. Greater distances than those
shown in the applicable tables should be
used whenever practicable.

Semifixed Ammunition-Ammunition loaded
Into the weapon as a unit. The cartridge
case is loose-fitted over the base of
the projectile so that the propelling
charge may be adjusted for zone firing.

Separate-Loading Ammunition-Ammunition
whose major components-projectile, pro­
pelling charge and primer-are issued
unassembled and are loaded into the
weapon separately.

Separated-Loading Ammunition-Ammunition
consisting of a projectile and a primed
cartridge case containing propellant.
The propelling charge is not adjustable
for zone firing. _

Service Magazine-Auxilliary building used
for Intermediate storage of explosives
materials not exceeding the minimum
amount necessary.for safe, efficient
production.

Simultaneous Detonation-Detonation of
separated quantIties of explosives or
ammunition occurring so nearly at the
same time that the effect on the surround­
ings is the ~ame as though the several
quantities were not separated and.were
detonated en masse.

Single-Revetted Barricades-A mound which
has been modified on one side by a retain­
ing wall, preferably of concrete, of such
slope and thickness as to hold firmly in
place the 3-foot width of earth required
at the top, with the earth at the natural
angle on one side. All other require­
ments of a mound will be applicable to
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the single revet ted barricade.

Site-The locations within a range which
are-reserved exclusively for use in con­
ducting specific functions involving
munitions. A range may h~ve one or
several sites, i.e., dispoial, train­
ing, bombing and gunnery, etc.

Small Arms Ammunition-Ammunition for
small arms, i.e., all ammunition up to
aQd including caliber .60, and all gauges
of shotgun shells.

Solid Propellants-Low explosives used
to propel projectiles, rockets, etc.,
and to generate gases for powering
auxilliary devices. .

Standard Igloo Magazine-An earth-cov­
ered, arch-type magazine, with or with­
out a separate door barricade, con­
structed according to an approved
standard drawing.

Static Fire-Firing, or functioning as
de$igned, a munition in a hold-down po­
sition.

Static Test Stand-Locations whereon
liquid propellant engines or solid pro­
pellant motors are tested in place.

Storage Compatibility-A relationship
between different items of ammunition,
explosives, and other dangerous ma­
terials whose characteristics are such
that a quantity of two or more of the
items stored or transported together
is no more hazardous than a comparable
q~antity of anyone of the items
stored alone.

Substantial Dividing Wall-An interior
wall designed to prevent simultaneous
detonation of quantities of explosives
on opposite sides of the wall.
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Surveillance ualit Assurance-The ob­
servat on, nspect on, test, evaluation,
and condition code classification of am­
munition; ammunition components and
explosives in movement; storage and use
to determine the current degree of ser­
viceability and rate of deterioration.
Inspections during salvage and demili­
tarization operations to assure co~pli­

ance with approved standards.

TOXicitf-The property possessed by a
materIa which enables it to injure the
physiological mechanism of a living
org~nism by chemical means, with maxi­
mum effect being death.

Dnbarrlcaded-Without effective barricade
between magazines, operating bUildings,
stacks, etc., opposed one to a~other.

Waiver-Written authority from a theater
commander, permitting deviation from a
mandatory rule for a limited time, pend~

ing correction of the condition, or writ­
ten authority from an tnstallation com_
mander, permitting deviation from an
advisory provision. The latter type,
local waivers, are also granted for speci­
fic periods of t~me.

Warhead or Warhead Section-That portion
ofa rocket or guided missile containing
the high explosives charge or other de­
structive agent.

Warning-An operating procedure, practice,
etc., which if not correctly followed,
could result in injury to personnel or
loss of life.

Wind Direction Indicator_Weather vanes,
smoke pot_, smoke .renades or similar
devices used for indicating the direction
the wind is blowi~g.

Wind Velocity Indicator-An anemometer.

•
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APPENDIX C

SINGLE MANAGER ASSIGNMENT FOR CONVENTIONAL AMMUNITION
(Department of Defense Directive No. 5160.65)

•

C-l. GENERAL

Pursuant to the authority vested in
the Secretary of Defense, the Secretary
of the Army is assigned as Single Mana­
ger for procurement, production, supply
and maintenance/renovation of conven­
tional ammunition within the Department
of Defense (DoD) with responsibilities,
functions, authority, and relationships
as set forth.herein.

C-2. APPLICABILITY

The provisions of this Directive
apply to the Office of the Secretary of
Defense, the Military Departments, and
the Defense Supply Agency (hereinafter
'referred to collectively as "DoD Com­
ponents"). The term "Military.Services",
as used herein, refers to the Army, Navy,
Marine Corps, and Air Force.

C-3. OBJECTIVES

The objectives of this assignment are
to:

a. Integrate conventional ammunition
logistics functions of the Military De­
partments to the maximum extent practic­
able thereby eliminating unwarranted
overlap and duplication.

b. Achieve the highest possible de­
gree-of efficiency and effectiveness in
the DoD operations required to provide
top quality conventional ammunition to
U.S. forces' during peacetime and mobili­
zation.

C-4. DEFINITION

a. The term "conventional ammuni­
tion" (hereinafter referred to as "ammu­
nition") includes the. following:

(1) Small arms, mortar, auto­
matic cannon, artillery, and shipgun am­
munition.

(2) Bombs (cluste~, fuel air .
explosive, general purpose, and incendi~

ary) .

(3) Unguided projectiles and
rockets.

(4) Chemical ammunition with
various fillers (incendiary, riot con­
trol, smoke, toxic agents, burster ig­
niters, peptizers, and thickeners for
flame fuel).

(5) Land mines (ground-to-ground
and air-to-ground delivered).

(6) Demolition materiel.

(7) Grenades.

(8) Flares and pyrotechnics.

(9) All items included in the
foregoing such as explosives, propel­
lants, chemical agents, cartridges, pro­
pelling charges, projectiles, warheads
(With various fillers such as high ex­
plosive, illUminating, incendiary, anti­
materiel, and anti-personnel), fuzes,
boosters, and safe and arm devices, in
bUlk, combination, or separately pack­
aged items of issue for complete round
assembly.

b. Specifically excluded are the
following: .

(1) Guided missiles.

(2) Naval mines and torpedoes.

(3) Nuclear ammunition and in­
cluded items such as warheads, warhead
sections, projectiles, demolition muni­
tions, and training ammunition. .

(4) Cartridge and propellant
actuated devices.

(5) Chaff and chaff dispensers.

(6) Guidance kits for bombs or
other ammunition.

C-5. RESPONSIBILITIES AND FUNCTIONS

a. The Secretary of the Army shall:

(1) Procure ammunition, including
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his own and that assigned to him as set
forth in C-5b(1), below (hereinafter col­
lectively referred to as "assigned am­
munition"), upon receipt of purchase
requests as set forth in C-5b(3), below,
and in accordance with ASPR (Armed Ser­
vices Procurement Regulation). The
following partial purchase assignments,
previously assigned by DoD Instruction
4115.1 (DoD Coordinated Procurement
Program-Purchase Assignment) and ASPR
to the Department of the Navy, are here­
by teassigned to the Secretary of the
Army: Federal Supply Classification
Classes 1310,. 1325, 1340, and 1390.

(2) Provide contract administra­
tion services in accordance with ASPR
and physical security in accordance with
DoD Directive 5100.76 (physical Security
Review Board), either separately or by
arrangements with the Director, Defense
Supply Agency, where appropriate, during
procurement of assigned ammunition.

(3) Establish and maintain, in
coordination with the Secretaries of the
Navy and Air Force and the Director, De­
fense Supply Agency, where appropriate,
a quality assurance program, including
f~rst article testing and approval, that
conforms to the policies prescribed by
DoD Directive 4155.1 (Quality Assurance).
This program shall cover assigned ammu­
nition during procurement (C-5a(1), above)
and in the wholesale inventory-(C-5a(8),
below). It shall complement the overall
quality assurance system for ammunition
which is a responsibility of the Secre­
taries of the Navy and Air Force and is
retained by them as set forth in C-5b(15)
(~). below. -

(4) In planning for production
of assigned ammunition, comply fUlly with
the policies of DoD Directive 4005.1
(DoD Industrial Preparedness Production
Planning) and ASPR by giving preference
to privately-owned facilities to mini­
mize the need for Government-financed
faci 11ties.

(5) Manage, operate, and maintain
all DoD installations and facilities in­
volved in, capable of, and required for
manufacturing assigned ammunition. This
responsibility applies to his own indus­
trial facilities and those transferred
to him by the Secretaries of the Navy
and Air Force in accordance with C-5b(7),
below. It includes functions as fol!ows:
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(a) Es:tabl ishment and opera­
tion of DoD commercial or industrial acti­
vities in accordance with DoD Directive
4100:.15 (Commercial or Industrial Act i-
vi ties).

(b) Providing DoD-owned fa~

cilities to contractors in accordance with
DoD Directive 4275.5 (Industrial Facility
Expansion and ~eplacement) and ASPR.

(c) Operation of facilities
in accordance-with DoD Directive 7410.4
(Regulations Governing Industrial Fund
Operations) when industrial funds are
used.

(d) Acquisition, management,
and disposal of real property in accord­
ance with DoD Directive 4165.6 (Real.
Property, Acquisition Management and
Disposal), including utilization: and re­
tention of such property in accordance
with DoD Directive 4165.20 (Utilization
and Retention of Real Property) and ob­
taining prior approval of real property
actions in accordance with DoD Instruc­
tion 4165.12 (Prior Approval of Real
Property Actions).

(e) . Expansion and replace­
ment of industrial facilities in accord­
ance with DoD Directive 4275.5.

(f) Maintenance of real
property in accordance with DoD Directive
4165.2 (DoD Real Property Maintenance
Activities Program).

(~) Management of DoD-owned
industrial plant equipment in accordance
with DoD Directive 4215.18 (Management
of Defense-Owned Industrial Plant Equip-
ment (IPE). .

(h) Military construction
in accordance-with DoD Directives 7040.4
(Military Construction Authorizatirin and
Appropriation) and 7040,2 (Program for
Improvement in Financial Management in
the Area of Appropriations for Acquisi­
tion and Construction of Military Real
Property) and with DoD Directive 7150.5
(Responsibility for Programming and
Financing of Facilities at Military In­
stallations Utilized by Two or More
Department of Defense Components),
wnen appropriate.

(6) Conduct, in coordination
with the Secretaries of the Navy and

•
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Air Force, a manufacturing technology
program for assigned ammunition in ac­
cordance with DoD Instruction 4200.15
(Manufacturing Technology Program).

(7) Conduct, in collaboration
with the Secretaries to the Navy and Air
Force, industrial preparedness produc­
tion planning for assigned ammunition
in accordance with DoD Directive 4005.1
and ASPR (C-5!(4), above).

(8) Manage, operate, and main­
tain the wholesale inventory of ammuni­
tion in CONUS, including related and
required installations and facilities
or parts of them. Wholesale inventory
includes all conventional ammunition
stocks between point of production and
point of receipt at first intermediate
retail CONUS activity (e.g., tidewater
port, air base,post, camp, or station).
Retail inventory includes conventional
ammunition stocks between point of re­
ceipt at first intermediate/retail
CONUS activity and point of consumption.
The wholesale inventory consists of his
own ammunition and that assigned to him
by the Secretaries of the Navy and Air
Force (C-5b(1), below). This responsi­
bility applies to his own installations
and facilities, or parts of them, and
those transferred to him by the Secre­
taries of the Navy and Air Force (C-5b(8),
below). It includes functions as fol=
lows:

(a) Inventory management
in accordance-with DoD Directive 4140.1
(Inventory Management Policies). This
management of the wholesale inventory
management of the retail inventory world­
wide which is a responsibility of the
Secretaries of the Navy and Air Force
and is retained by them in accordance
with C-5£(15)(~), below.

(b) Receipt and storage of
ammunition in-accordance with DoD Instruc­
tion 4140.7 (Control, Supply, and Posi­
tioning of Materiel) and provision,
management, and operation of related
storage and warehousing facilities and
services in accordance with DoD Direc~

tive 4145.19 (Storage and Warehousing
Facilities and Services).

(c) Issuance of his own a~­
sets and of assets owned by the Secre­
taries of the Navy and Air Force to their

. retail inventories (C-5£(15)(~), below).
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Such issues and related movements shill
be based on instructions and transporta~

tion resources provided by the Secretar­
ies of the Navy and Air Force (C-5b(6),
below) and in accordance with the move­
ment and issue priority system prescribed
by DoD Directive 4410 .. 6 (Uniformed Ma­
teriel Movement and Issue Priority Sys-
tem (UMMIPS~. The Single Manager is to
coordinate with the Services in selection
or storage depots so as to minimize cost
of maintenance and to optimize ability
to meet Service requirements. The Ser­
vices do not have veto power over the
final decision by the Single Manager.
Inter-Service transfers wilL continue to
require approval by the affected Service(s).
However, for items with a high degree"of
commonlity, the Services should provide
pre-arranged standing approvals permitting
the Single Manager to make inter-Service
transfers. DoDD 4140.1 requires that the
SM operate an Inventory Control Point for
wholesale conventional ammuni t"ion stocks
assigned which includes control of as­
signed stocks as well as maintenance of
accurate records of those stocks. The SM
is responsible for custodial accountability
for wholesale conventional ammunition
stocks assigned to him. Custodial ac­
countability is defined as the maintenance
of data elements in the inventory record
to reflect by ownership code the receipt,
issue, balance, and such other quantita­
tive and financial data determined by the
SM as minimum essential for proper control
and management of Service owned stocks
commingled in storage. The Single Manager
is responsible for "property management.
This includes responsibility for damage,
loss, or destruction of assigned property.
The Single Manager is relieved of his
custodial accountability and property
management responsibilities upon the Ser­
vices receipt by an accountable officer
or custodian at the first retail point.
Thereupon, the stocks are considered re­
tail stocks and the Service assumes cus­
todial responsibility and property mana-
gement. .

(d) Depot maintenance/reno­
vation of his-own assets and of assets
owned by the Secretaries of the Navy and
Air Force in accordance with the general
objectives and policies prescribed by
DoD Directive 4151.16 (DoD Equipment
Maintenance Program) and DoD Directive
4151.1 (Use of Contractor and Government
Resources for Maintenance of Materiel).
Such maintenance/renovation shall be

C-3



TM 9-1300-277

based on instructions and resources pro­
vided by the Secretaries of the Nav~ and
Air' Fcirce (C-5~{60, 6elow) and upon pro­
cedures j6icnt ly aeveioped an'd agreed,
upon-.

(e) Demil~tariz'tion ~ria

disposaI, in coordination with the
Secretaries of the Navy and Air Force
an'd: with the Diire'ctor, De,feIise Supply
Agency, 's' appropr'iate', in accordan'ce:
wiftl' DoD' Directive 4'160.21 (Departmenf
of Defense PersonlH Property Dispos'al
Program) and DoD Instruct ion 7310.,1
(Accounting and Reporting' for Propert,y
Disposal and Proceeds from Sale of
Disposable Personal Property and
Lumber of Timber Products). '

(f)' Who:lesale requirements:
aggregat l-on and procurement direction,
in accordance with DoD Instruction
4140.7.

(~) Maintenance of rell
property in accordance with DoD Direc­
tive' 4165.2.

(h) Management of DoD­
owned industrIal plant equipment in ae­
cor'dance with DoD Directive 4215.18.

(i) Military construction
in accordance-with DOD Directives 704:0.4:
and 7040.2 arid with DoD Directive 7150.5,
when appropriate,

(9) bSe the military standard
logistics d.a,ta systems prescribed by DoD
Directive 4000.25 (Administration of
Military Standard Logistics Data Systems)
in the functions covered in this assign­
ment.

(10) Manage DoD~owrted plant
equipment at contractor plants and re­
quired to manufacture assigned anununition
in accordaIice with DoD Directive 4215.18.

(11) Manage transportation and
handling of assigned ammunition during
procurement and in the wholesale inven­
tory in accordance with the policies
prescribed by DoD Directive 4500.9 (Ttans~

pottation and Traffic Management) and
under the overall management of Single
Managers assigned by DoD Directives
5160.2 (Single Manager for Airlift Ser­
vices), 5160.10 (Single Manager Assign­
ment for Ocean Transportation), and
516b~63 (Single M~nager Assignment for
Military Traffic, Land Transportation,
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and Common-User Ocean' Terminals). The
Single: Manager w,il'E coord:inate: wfth Mili­
tary Traffic Manag,ement Conunand: CArmy),
Military Sealift Command: ('Nav,y);, Mili­
tary Airlift Command' CAfr,' Force)" and'
Service Components, prior to~ se~ectfon of
whicn stocks, to be sliippedi and: from, what
depot,., The, owni'ng' S'ervi:ce ,. on', an. excep­
tion basis" can clial1en'ge the' S'fngJ;e­
Man'ager"'s, decision: and, provide' specff'i:c
instru'ct:ions'.,

(12) Develop' and acquire: equ,ip­
ment and' facilities re'q~u:ired' to' demiIr­
tarize assigned ammunit'ion in' ac'cord'ance
wfth DoD Directive' 4-275".5..

(13) Consistent wi,th, the pro.v:i!s'-,
ion's of DoD' Directive' 5000i.1!9" (Po,nc>fes.
for' the Management and' Con'trol! of: DaIDI
Information Req,1.lirements):, act as' Exe­
cut,ive Agent, supported! bY' functional!
req.uirements' from other Do:ID' Components·,
to' develop, design:, and! centra;l]y: ma;i!n­
tain a standard DoD'-wide automa;ted: d'ata

.system covering the :hmctions' in, this:
assignment. This: standa:rd' s,ystem sh'alI
not be dupHcated and shall! replace non­
standard systems, curren'tly uS'ed boy any
DoD Component.

(14) Provide man'agement informa­
tion on assigned: ammunit ion: during pro­
curement and in the wholesale inventory
to the Secretaries 01 the Navy and Air
Force through the automated' data system
prescribed by C-5a.(13), above. The
Single Manager will report to each S'er­
vice the wholesale assets by quantity
facility location, lot number and readi­
ness condition. Each Service retains
the right to evaluate the condition of
their own ammunition and prepare summary
reports on their total inventories. To
assure that unwarranted duplication is
eliminated, the Single Manager is to fur­
nish summary information of the wholesale
conventional ammunition inventory owned by
each Service, thus permitting the Service
to aggregate this information with their
retail stock data to meet their world­
wide asset accountability requirement.
This precludes the need of the Services
to generate their own sununary information
on the wholesale conventional ammunition
stocks.

(15) Collaborate with the Secre­
taries of the Navy and Air Force and with
the Air Munitions ReqUirements and Develop­
ment (AMRAD) Committee throughout RDT&E of
aiIUnunition and on assigned ammunition
already in use to:

•
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(a) Provide logistics impli­
cations in short and long range acquisi­
tion planning.

(b) Provide logistics
schedules and-costs for the Decision
Coordinating Paper (DCP) or Program
Memorandum (PM) required by Dod Instruc­
tion 5000.2 (The Decision Coordinating
Paper (DCP) and the Defense Systems
Acquisition Review Council ~DSARC)).

(c) Meet standardization ob­
jectives prescribed by DoD Directive
4120.3 (Department of Defense Standardi­
zation Program).

(16) Collaborate with the Secre­
taries of the Navy and Air Force in ad­
vance procurement planning for assigned
ammunition as set forth in C-5£(11),
below.

(17) Collaborate with the De~

partment of Defense Explosives Safety
Board on assigned ammunition functions
in this assignment in acco~dance with
DoD Directive 5154.4 (The Department of
Defense Explosive Safety Board).

(18) Participate with the Secre~
taries of the Navy and Air Force in con­
figuration control of assigned ammunition
in accordance with DoD Directive 5010.19
(Configuration Management).

(19) Participate in the indus­
trial facilities protection program pre­
scribed by DoD Directive 5160.54 (Indus­
trial Facilities Protection Program) in
order to provide physical security and
protection of industrial facilities
managed as set forth in C-5a(5) and
C-5~(8), above. ,-

~ (20) Provide, as necessary,
authorized personnel of the Departments
of the Navy and Air Force with access
to plans, operations, and facilities
for manufacturing, storage, maintenance/
renovation, and demilitarization of as­
signed ammunition.

(21) Establish, by agreement
with the Secretaries of the Navy and
Air Force, positions for Navy and Air
Force military and civilian personnel
that will provide career development in
ammunition logistics.

(22) Provide, as required,
and based on interservice support estab­
lished in accordance with DoD Directive
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4000.19 (Basic Policies and Principles
for Interservice, Interdepartmental;and
Interagency Support), the following:

(a) Fabrication of develop­
mental ammunition in support of RDT&E of
the Secretaries of the Navi and Air Force
upon their request and with resources
provided by th~m.

(b) Limited-training of
military personnel and military units of
the Departments of the Navy and Air Force
in ammunition logistics upon their re­
quest and with resources provided by
them.

(23) Prepare, with assistance
of the' Secretaries of the Navy and Air­
Force. and submit program changes in
manpower and costs required by this
assignment either in Program Objective
Memoranda (POMs) or Program Change Re­
quests (PCRs) in accordance with DoD
Instruction 7045.7 (The Planning, Pro­
gramming, and Budgeting System).

(24) Plan, program, and budget
resources necessary for his responsi­
bilities and functions in this assign­
ment in accordance with DoD Instruction
7045.7 and with DoD Directive 7150.5
when the Department of the Army is in­
v6lved in a host-tenant relationship
with the Departments of the Navy and
Air Force.

b. The Secretaries of the Navy and
Air Force shall:

(1) Assign ammunition approved
for use by their Military Services and
released for full-scale production to
the Secretary of the Army for procure­
ment as set forth in ,C-5a(1) above and
for his further management as set forth
in C-5a(2) through (21) above. Arrange­
ments for this interservice support shall
be established in accordance with DoD
Directive 4000.19.

.'--

(2) Provide their requirements .
as to quantities and priorities of as­
signed ammunition to the Secretary of the
Army in time for him to purchase, produce,
store, and maintain/renovate such ammu­
nition from or in established privately­
owned or Government owned facilities or
in time to establish the required capa­
bility and ,capacity.

(3) Submit purchase requests
for procurement of assigned ammunition
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to the Secretary of the Army in accord­
ance with DoD Directive 4115.1 and
ASPR,

(4) Use the military standard
logistics data sy~tems prescribed by
DoD Directive 4000.25 in transactions
on assigned ammunition with the Secre~

taty of the Armj (C~5!(9), ~bov~).

(5) Participate with tlie Sacre­
tart of th~ Armj in establishing arid
maintaining the quality assurance pro~

gram set forth in C-5!(3), above).

(6) Provide instructions and
resources to the Secretary of the Army
for transportation of their assets
from the wholesale inventory (C-5a(8)
(c), above) and for maintenance/reno­
vation of their assets in the whole'"
sale inventory (C-5!(8)(.!!), above).

(7) Transfer their industrial
facil1 t ies involved in manufacturing'
assigned ammunition to toe Secretary .
of the Army for management as set forth
in C-5!(5), above.

(8) Transfer their installations
and i_cilities, or parts bf them r in~
volved in receipt, storage, issue, main­
tenance/renovation, and demilitarization
of assigned ammunition to the Secretary
of the Army for management as set forth
1n C-5!(8), above,

(9) Transier their DOD-owned
plant equipment at contractor plants
involved in manUfacturing assigned am­
munition to the Secretary of the Ar~y.

for management as set iorth in C-5a( 10) ,
above. -

(10) Collaborate with the Secre­
tary of the Army on the manufacturing
technology prografu set :fortb in t-~a(g),
above and in industrial preparedness
production planning as set forth in ,C-5a
(7); above. -

(t1) Conduct, in collaboration
with the Secretary of tlie Army, advance
procurement planning for their ammuni­
tion in accordance with ASPR and negoti­
ations of initial production contracts
for ammunition when the procedures of
ASPR 3-108 are used.

(12) Collaborate with the Secre­
tary of the Army throughout RDT&E of
their ammunition and on assigned ammuni­
tion already in use as set forth in C-5a
(1); above.

C-6

(13) Assign, for purposes of
career development, mili t'ary' and ciVilian
personnel to positions established by
the Secretary of the A~my as set forth
in C-5!(21), above.

(14) Arrangefot servic~s with
the Secretary of the Army through inter..
service support established in ac'cordance
with DoD Directive 4000.19 as- follows':

(a) Fabrication of develop­
mental ammuni:tio~ (C..5!(22)(!), above).

(b) Limited training of
military personnel and military units
(C-5!(22)(~), above).

(15) Retain responsibiltty for
the follOWing:

(a.) RDT&E of ammunition
developed by their Milita.ry Services, in­
cluding test and evaluation of any de­
velopmental ammunition fabricated by the
Secretary of the Army (C~5a(22)(a),

above). - -

(D) Overall configuration
management and control in aC'cordance wi tb
DoD Directive 5010.19 and overa.ll quality
assurance in accordance with DoD Direc­
tive 4155.1 (Quality Assurance) for am­
munition developed by their Miiitary
Services for its lite cycle.

(c) Determinfng their require­
ment as to quantities of assigned ammuni­
tion tobs procured by the Secretary of
the Army as set forth in C~5a(1), above
and the planning, programming, and budget­
ing for these requirements as set forth
in C-5£(17)(!), below.

(d) Inventory management
world-wide of-their retail inventories
on ammunition in accord_ance with DoD
Directive 4140.1; The retail inventories
consist of all their ammunition world-wide
that is not included in the wholesale in­
ventory in CONUS as managed and defined
in C-5!(18), above.

(e) All other functions as­
Signed by DoD-Directive. 5100.1 (Functions
of the Department of Defense and Its
Major Components) and not specifically
assigned to the Secretary of the Army
by this Directive.

(16) Assist the Secretary of
the Army in preparing program changes
necessary to implement this assignment
as set forth in C-5~(23), above.

•
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(17) Plan, program, and bUdget
resources necessary for their responsi­
bilities and functions in this assign­
ment in accordance with DoD Instruction
704S.7 as follows:

(a) Procurement of their
ammunition, including cost of first
destination transportation, assigned
to the Secretary of the Army for pro­
curement (C-Sb(l), C-Sb(3), and C-Sa(l),
above). - - -

(b) Transportation of their
assets from tne wholesale inventory to
their retail inventories (C-Sb(6) and
C-S~(8)(£), above). -

(c) Depot maintenance/reno­
vation of their assets in the wholesale
inventory (C-S,£(6), and C-S~(8)(!!), ,
above) .

(d) Fabrication of develop­
mental ammunition by the Secretary ,of the
Army (C-S,£(14)<,~) and C-S~(22)(!.), above).

(e) Limited training pro­
vided by the Secretary of the Army (C-Sb
(14)(,£) and C-S,!(22)(£), above). -

(f) Programming and financ­
ing of facilities in accordance with DoD
Directive 71S0.S (Responsibility for
Programming and Financing of Facilities
at Military Installations Utilized by
Two or More Department of Defense Com­
ponents) when the Department of ·the
Navy and Air Force are involved in a
host-tenant relationship with the De­
partment of the Army (C-Sa(S)(h) and
C-S~(8)(..!.), above). --

(18) Assess responsiveness of the
Secretary of the Army to their opera­
tional needs.

c. The Under Secretary of Defense
shall:

(1) Have staff responsibility
for this assignment within the Office of
the Secretary of Defense.

(2) Provide policy and guidance
to the secretary of the Army 'for this
,assignment.

(3) Appraise, in collaboration
with other staff elements of the Office
of the Secretary of Defense, the Secre­
tary of the Army's performance under

TM 9-1300-277

this assignment.

(4) Exercise control over im­
plementing documents through routine
audits and investigation of any specific
questions and/or concerns issued by
any of the Services.

C;'6. AUTHORITY

The Secretary of the Army is the
specifically delegated authority to have
access and direct communications with the
Secretaries of the Navy and Air Force
and the Director, Defense Supply Agency
for all matters in this assignment.

C-7. RELATIONSHIPS

a. In the performance of this as­
signiiient, the Secretary of the Army will:

(1) Coordinate actions, as ap­
priate, with the Secretaries of the
Navy and Air Force and the Director,
Defense Supply Agency.

(2) Maintain appropriate liaison
for exchange of ,information and findings
related to his assigned responsibilities
and functions.

(3) Make maximum use of estab­
lished facilities, procedures, and chan­
nels for procurement, production, supply,
and maintenance/renovation and for re­
lated accounting, disbursing, investiga­
tive, safety, security, and other admini-.<
strative operations. .

(4) Obtain information from the
Secretaries of the Navy and Air Force and
the Director, Defense Supply Agency neces­
sary for performance of his functions.
Such information will be obtained in ac­
cordance With DoD Directive SOOO.19.

(S) Ensure that the Secretaries
of the Navy and Air Force, the Director,
Defense Supply Agency, and appropriate
staff elements of the Office of the
Secretary of Defense are kept fUlly in­
formed concerning his activities, as
appropriate.

b. The Secretaries of the Navy and
Air Force will:

(1) Provide assistance within
their respective fields of responsibility
to the Secretary of the Army for carrying
out his assigned responsibilities and
functions .
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(2) Coordin~te with the Secre­
tary of the Army all programs which
include or are related to ammunit~on.

(3) Keep the Secretary of th~

Army informed as to the substance of
their major actions being coordinated
with each other or with other 000 Com­
ponents which relate to the responsi­
bilities and functions of the Secre­
tary o~ the Army in this assignment.

C-8

C-8. EFFECTIVE DATE AND IMPLEMENTATION

This Directive is effective immedi­
ately. Four.copies of the implementing
documents shall be forwarded to the As­
sistant Secretary of Defense (Installa­
tions and Logistics) within 180 days.
The Single Manager for Conventional
Ammunition is authorized to publish and
maintain such manuals (000 5160.65M)
and procedures as determined necessary
to accomplish his assignment.

. !,

•
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4-3~(3), fig. 4-10

Accessories, Demolition ----------------------------­
Agencies to be notified -~------------------~-------­
Anunun i tion Peculiar Equipment' (APE):

Deactivation Furnace tAPE 1236)------------~----­
Pollution Control System (KIT E010) -----~-------­
Washout Plant (APE .1300)----------------..:--------

Ammunition Storage Locations -----------------------­
Blasting Cap:

Prec~utions for Electric'Caps and Circuits' ~----~
Testing ------------------------~---------------..:

Blasting Cap Crimper:
De s cr ip t i on ~---------------------------.:.-------------

Operation --~------------------------------------
Blasting Fuse: -------------------------------------­

Safety Fuse ----------------~-------------------­
Time Blasting Fuse, General --------------------­
Time Fuse M700 ------------------------..:---------

Blasting Machines:

Description ------------------------------------­
Operation --------..:------------------------------

Branch Line Connections -----------------------------
BUdgeting -----------------------~-------------------
Burning in Deactivation Furnace ----------~----------
Burning in Pits or Trenches -------------------------

Burning Procedure ------------------------------­
Pit Dimensions ----------------------------------
Post Burning Inspection -------------------;----­

Chemical Agent Casualties Treatment (General) ".------
Chemical Agents, Group A ---------------------------­
Chemical Agerits, Group B: ---------------------------

Decontaminating Material ------------------------
Description -----------------~-~-----------------
Lacrimators (Tear Agents): ----------------------

CA - -------- ----- ---- --- ------- -----,---------

CN --------:-------------------------...:-------­
CNS ----------------------------------------­
CS -~---------------------------------------­
Self Aid -----------------------------------­
Symptoms ------------------------------------

Protective Equipment: --------------------------­
First Aid Equipment ------------------------­
Personal Equipment --------------------------

Screening Smokes:-------------------------~-----

FM -----------------------------------------­
FS -----------------------------------------­
HC ~----------------------------------------­
Self Aid -----------------------------------­
Symptoms ------------------------------------

Sternutators (Vomiting Agents): -----~-----------
DA (dipnenylchloroarsine) ------------------­
DC (diphenylcyanoarsine) ----~--------------­
DM (diphenylaminochlorarsine) --------"-------

Self Aid ------------------------------------
Symptoms ------------------------------------
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;Ghemic.al .A,gemt s, :Group C:
Copp~r S~l~ate Warning --------------~---------_­

D~~cription: -----------------~-----------------­
lP,WP 'CP'1.a:sticized .whUe ,phos,p;horous) --------­
'WP :(,Wh·ite \P:ho~phor.ous·) ----------------------
.'Se'1.'£ ;Ai·d --.-------------------------------,---
ISymp:toms - -,- - -- -- -- - - - -,- -- - -- - -- -- - ---- ------

£me~i~ncy :&howe~s ~_--- - _

'Fi,r.eqght tng E-qui,pmen,t .- ------------------------­
·Fi:r;st Aid :S,t:ations ------------------------------
G~neral -----------------------------------------
,Pr,o.tect i,ve 'E'quipmen,t·: ---------------------------

PirstA·id :Eq·u:i!pment ------------------------­
Persona'l Equipment-------------------------­

'Chemicall i1gen,t!s" ·G;r.o.uP 'D;: ---------------------,------
'Chemi,cal 'Mu'n·it i',0n's - -------------- ------ ---- --------­
chemical :1]un i,t i'on l];)emi li,,t;ariz:alt ,ion ;'Met\hads:

Equ,iipmen,t - -------.-------------- -:-----------'---.--
Process -----------------------------------------

;Cilip, ICor,d., 'De.t'o.niati-ng" !:rIll·;
~onnections -------------------------------------

Descr i·p t i·o.n - - - - - -- -- - - -,- - - - --- -----,--- - ------ - --
'Commun i·e.ail;' i,on>8'--- - - --.-.- - - -,-.---- - - -- - -------- -.--,-- ---
Connector" :D,e.t,ana,tin:g iOor.d .------.--.-.-.---------------­
:Conven;t i,onal Ammuni(t t(on 'Bem-ii it.a,rli:cz:a;t i,on

'FacE i:ttes ;im,.d lC,apa:,ThHi:t ies !(WM.CeGlM) ------------­
·C.o,pp.er ;S~uil;f!ait:e \W;a.r,ni'n,g" ';B:se ,of .--,----,---------------­
:Co'l:\d, ;De,t,on,at i,ng::

'Conn,e.ct iODS --.--- --.---- ------ ------ -------------­
De,scr i,p[t.d-on -.-.--.-:--- --,--------- -.----------- --- ---
:S:af,e:t;'y ,Pr,eica,ut cL0n,s - --,----,------.--.-- -- ------ ~'----

'Use -.-------,-.-,------.----,--_- __.-.-------------~----
De.a·ct iV,ait i,on :F,uY:n:ace :CAPE ':1.'236') :

'Cap,ac i1:;Y .- - -- -.,.- - ----- --- ----.--,------------ -----­
Desc:rip';t i·0;n ------,------ --- ----,------------------
Oper,at i,on -.-.-.--,-- --.------,-:--- ------ ------ --~-----
Fall'ut i.on ieonitr.oi :S.y!stem -----.------------- _

D.e'banding E,q;uiprnent: .
Pr-.oj,ec·:tH.es :57 thriu ,1'2,Omm LAP'E 1l!Q42 ,or 120,8)----­
Pro:.~he.ctHes 1'5:5 [t::hriU 2:80mm .(APE 11.'21'2)-----------­

D,e,mi 1 it.ar iiz',at ion:/D j>sposa 1 "I'r ain in:g~: .
GeneY,al - --- - - ---,------- ---- -----:----------------
Off-:SHeTraini:ng: -----------------------------­

Amrn,)ln.iti·,on rD,emiliil;'arizati,on Course --------.-­
Sury·e H lanc.eof 'Mail1:l;enan.ce I

Demil i t.ar izat ion Opera t·i·ons Course -- ---­
On-.S ite 'Tr,aining -.-------------------------------

Demil itar iz.ati,on Pr,o.cess.es::
Chemica 1 -- -- --.- --- --.--,------ -- --,----------------
Deactiv,tion F~rnace ----~-------:_--------------­
High Pressure :W,ash,oiUit ---------------------------
Dp~~ BlUrning ------~----------------------------­
Op.en '])etonat ton ---------------------------------
Ste;3.,m.o:ut .-------------------------,.---------,..,..-,......,-
Washo~t --,..--------,..---------,..---,..-------,..-------

D"8lI)ilitari-zati.on ·Technol.ogy 'Report ,..------,..-,..--------
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:6-2,,:'6-2
6-2

7-1
7-l
7-1

7-1
7-1

6-12
6-7
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4-3
4-1
4-5
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4-4,4-5
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4-1,4-1
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4-6
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4-1
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6-2
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6-2
6-2
6-2
6-2
6-2
6-1

6-1

8-2
8-2b
8-1-
8-2a

6-3g
6- 31
6-3£
6-31.
6-3Ji
6-31
6-3d
6-3~

Paragraph,
Figure, Table

Change 2

Demolition Charges:
M2 Block -------------~--------------------------Fig. 4-6
1115 Heat Mine ----------------------------------- Fig. 4-5
M37 ---------~----~------------------------------ Fig. 4-4
M5Al ---------------------------------.---------- Fig. 4-1
M112 ------------~------------------------------- Fig. 4-2
M183 --------------------------------~----------- Fig. 4-3

Demolition Charge Initiators:
Blasting Machine -------------------------------- Fig. 4-20
Blasting Galvanomete~---~----------------------.Fig. 4-18

Demolition Materials:

:~~~;:~~~e~-=========:=======::=:==::======:==:=:~:~~: ::~
Explosive Charges -----------------------.:.------- Table 4-1
Initiating Devices -----------------.------------ Table 4-1

Demolition Materials (General): ------~'-------------- 4-1
Alternate Explosive Charges --------------------- 4-2~
Charge, Assembly, Demolition, M37 --------------- 4-2A(4), fig. 4-4
Charge, Assembly, Deciolition, M183 .----.-------- 4-2A(3), fig. 4.3
Charge Demolition Block M2-------------------- 4-2£(3), fig. 4-6
Charge: Demolition: Block: M5A1 .---------------- 4-2~(1), fig. 4-1
Charge, Demolition, Block, M112 -_- 4-2J(2), fig. 4-2
Charge, Demolition, Block, 8 pound, TNT --------- 4-2~(4)

Charge, Demolition-Chain, Ml -------------------- 4-2Q(2)
Excess Explosive Items -------------------~------ 4-2b(5)
Explosive Charges ------------------------------- 4-2
General ------------------~---------------------- 4-2a
Mine Antitank, MIS ------------------------------ 4-21>(1), fig. 4-5

Depot Maintenance Work RequirementsCDMWR): --------- 7-4
Demilitarization DMWR Cross-Reference ----------- 7-4~

DMWR Descript ion -----------------------.--------- 7-4a
DMWR Index -----------------------------------.:..-- 7-412

DESCOM and AMCCOM Facility Locations -----------:----- 9-1
DESCOM Depot Facilities and Capabilities ------------ 9-2, Table 9-1
Design for Demilitarization ------------------------- 10-7
Detonating Cord -------------------.----------------- 4-39, fig. 4~11
Detonating Cord Clip M1 ~---------------------------- Fig. 4-16
Detonating ,Cord Connector ---------------------------. Fig. 4-17
Detonation, Disposal by ----------------------------- 8-5
Detonation Pit -------------------------------------- 2-3f
Devices, Firing (See Firing Devices) -
Disassembly Machines:

Cartridge, 90mm (APE 1227)--------.:..-·------~----­

Defuzing, Hand Grenade (APE 1202 or 2156)-------­
Defuzing, Projectile (APE 1002)-_-----~---------­

Deprime Cartridge Case (APE 1229)---------------­
Fuze, Artillery (APE 1118)----------------------­
Mortar and Fin Assemblies (APE 1153)------------­
Rocket, 3.5-Inch (APE 1215)---------------------­
Vertical Pull Apart, Fixed Ammunition (APE 1001)­
Vertical Pull Apart, Automated, Fixed

Ammunition (APE 2000)------------------------
Disposal Methods:

Burning on the Surface -------------------------­
Burning Procedure -------------------------------
General -----------------------------------------
Initial Precautions -----------------------------

•
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Dual Firing System:
Combination ---------------------.,.---------.,.-----
Description -----------------------------.,.----.,.-­
Electric --.,.----------.,.------.,.--------------.,.----

Electr)c Blasting Cap ------------------------------­
Electrical Storms ----------------------------------­
Electric Squib, M1 Flash Vented ---------------------
Environmental Regulations: ------.,.--_-- _

Compliance -------------------------------------­
Controls ----------------------------~-----------
Technical Assistance ---------------------------­

Equipment Demolition: ----------.,.--.,.-----------------
Blasting Machines (General): --.,._-------- _

M32 Blasting Machine ~----------------------­

M34 Blasting Machine -----------------------­
Newer Machines ----------;------------------­
Older Machines ----------_-------------------

Ci~cuit Testers: ------------------------.,.------­
Galvanometer, Blasting ---------------------­
M51 Test Set, Blasting Cap ------------------

Marking, Demolition Equipment ------------------­
Explosive Limits -----------------------------------­
Explosive Safety ~----------------------------------­

Fire Prevention -------------.,.--------.,.-------------­
Firing Systems :

Electric --------------------.,.---~--------------­
Nonelectric ----------------.,.-------------------­
Safety -------------.,.--.,.-------------------------

Firing Systems Procedures:
Combination Dual Firing System ~----------------­
Common Series Circuit ---------------------------
Deleted -----------------------------------------
Connections Using Ml Detonating Cord Clip ------­
Holding, Cutting, and Capping Time Blasting

Fuze and Detonating Cord -------------------­
Detonating Cord Connector ----------------------­
Detonating Cord Priming ~ethods ----------------­
Dual Electric Firing System --------------------­
Dual Electric Priming System -------------------­
Dual Nonelectric Firing System with

Dual Detonating Cord Priming ---------------­
Electric Firing System -------------------------­
Electrical Tape Splicing -----------------------­
Girth Hitch with One Extra Turn ----------------­
Lighting Time Blasting Fuze with Match ---------­
Nonelectric Dual Firing System for a

Single Charge ------------------------------­
Nonelectric Firing System ~----~-~~-------------­

Plastic Bag of Smokel~ss Powder ----------------­
Priming Adapter ----------------~---------------­
Priming Adapter M1A4 --------------------~-------
Ring Main with Branch Lines ---~----------------­

Splicing Two Pairs of Wires --------------------­
Proper Position for Crimping Bl~sting Cap -------
Square Knot Connections ------------------------­
Testing Firing Circuit -------------------------­
Testing the Galvanometer ---.,.-------------------­
Two Half Hitches --------------------------------
Wire Splicing -----------------------------------

Index 4 Change 1

Paragraph,
Figure, Table

5-20, fig. 5-25 5-17,.5-20
5-19, fig. 5-~~ 5-17,5-20
5-19,5-Z1,fig. 5-2a 5-17,5-18,5-21
Fig. 4~7 4-9

2-10a 2-8
Fig. 4-14 4-13

10-2 10-1
10-3~ 10-2
10-3b 10-2
10-~a 10-2
4-5 4-13
4-5b 4-15
4-5.!;)(3) 4-15
4-5b(4) .4-17
4-5b(1) 4-15
4-5b(2) 4-15
4-5g 4-13

4-5.£l.(1), fig. 4-18 4-13,4-15
4-59o( 2), fig. 4-19 4-14,4-15

4-5Q 4-17
2-6f 2-6
2-1i 2-1
2-31 2-3

5-6 5-6
5-2, 5-4 5-1,5-2
5-3, 5-7 5-1,5-6

Fig. 5-25 5-20
Fig. 5-11 5-10
Fig. 5-5 5-4
Fig. 5-15 5-13

Fig. 5-2 5-2
Fig. 5-19 5-16
Fig. 5-21 5-18
Fig. 5-24 5-20
Fig. 5-26 5-21

Fig. 5-23 5-19
Fig. 5-7 5-6
Fig. 5-20 5-17
Fig. 5-17 5-14
Fig. 5-3 5-3

Fig. 5-22 5-18
Fig. 5-1 5-1
Fig. 5-27 5-21
Fig. 5-12 5-11
Fig. 5-6 5-5
Fig. 5-18 5-14
Fig. 5-10 5-10
Fig. 5-4 5-4
Fig. 5-16 5-14
Fig. 5-14 5-12
Fig. 5-8 5-8
Fig. 5-13 5-11
Fig. 5-9 5-9
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First Aid: ------------------------------__ - _
General ----------------------------~_~ ~~~

Procedures: -------------------------------------
CA/CN/CNS/CNB ---------------------~--------­
CS/CS1/CS2 -------------------~--------------
DA -----------------------------------------­
DC -----------------------------------------­
DM ----_--------------------_---------------­
FM -----------------------------------------­
FS -----------------------------~----------~­
HC -----------------------------------------­
WP/PWP --------------------------------------

Fluidized Bed Incinerators --------------------------
Forecasting -----------------------------------------
Forms, Records and Reports ------------------------­
Fuse Igniter, Weatherproof M2 -----------_----------­
Fuse Igniter, Weatherproof M60 ---------------------­
Galvanometer:

Testing --~------------------------_----------~-­
Use -------------------------------------~-------

Handling of Munitions -_----------------~--------- _
Hazard Classification ------------------------------~
High Pressure Washout:

Applications -----------------------------------­
Operation ----~------------------------~~-------­

Housekeeping: -------------------------~------------_
Cleaning -----------~--~--------------------~--_-

, Explosive Recovery ---------------------~-------­
Sweeping Compounds -------~---------------------­
Waste Materials ---------------------------------

Igniters: -------------------------------------------
M1 Electric Squib ------------~-----------------­
M2 Weatherproof Fuse Igniter -------------------­
M60 Weatherproof Fuse Igniter ------------------~

Ignition Trains:
Description -------------------------------------
Preparation, Electric --------------------------­
Preparation, Nonelectric --_---------------------

Inert Filled Items ---------------------------------­
Initiators, Demolition Charge: ----------------~---_-

Blasting Caps, (General): ----------------------­
Electric Blasting Caps ---------------------­
M6 Electric Blasting Cap -------------------­
Nonelectric Blasting Caps --~------------_--­
M7 Nonelectric Blasting Caps ----------------

General -----------------------------------------
M1 Clip, Detonating Cord ---------'------------------­
M1A4 Priming Adapter ------_----------------------~--
Misfires:

Causes and Preventions --~----------------------­
Electric, Handling of --------------------------­
Nonelectric, Handling of -----------------------­
Safety Precautions ------------------------------

Munition Disassembly ----------~-----~------~-----~-­
Nonelectric Blasting Cap, Military -----------------­
Open Burning Grounds:

Capability --------7----------------------------­
Operation --------------------------------------­
Safety ------------------------------------------

Paragrapl'l,
Figure, Table

3-4
3-4jl., .Q, ~, d

3-4.e
3-4~(1)

3-4,il(2)
3-4£(3)
3-4.§(3)
3-4e(3)
3-4~(5)
3-4~(4)

3-4e(6)
3-4§C 7)

10-6
11-1a
1-2-

5-41(1), fig. 4-12
5-41(2), fig. 4-13

5-8a
5-8!!

2-1c, 2-6a
. 1-4 -

6-5~

6- 52
2-7
2-7.12
2~7ii

2-7£
2-7~

4-3.e
4-3~(3), fig. 4-14
4-3~(1), fig. 4-12
4-3,g(2), fig. 4-13

5-22
5-23b
5-23a
2-3n­
4-3­
4-311

4-3b(1), fig. 4-7
4-311(2)

4-3E(3), fig. 4-8
4-3Q(4)
4- 3J!:

4-4Q, fig. 4-16
4-4!" fig. 4-15

5-25, 5-27
5-28
5-26
5-24
6-2a

Fig. 4=-8

6-8ll.
6-811 .
6-8£

Page

3-5
3-5
3-5
3-5
3-5
3-5
3-5
3-5
3-6
3-6
3-6
3-6
10-3
11-1
1-1
5-4,4-12
5-4,4-13

5-7
5~7

2-1,2-5
1-3

6-6
6-6
2-7
2-7
2-7
2-7
2-7
4-12
4-12,4-13
4-12,4-12
4-12,4-13

5-18
5-22
5-18
2-3
4-8
4-8
4-8,4-9
4-8
4-10,4-10
4-10
4-8
4~12,4-14

4-12,4-14

5-22,5-23
5-23
5-22
5-22
6-1
4-10

6-9
6-9
6-11
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P:ir<l;graph,
Figure, Table

Open Burning Grounds:- Continued
Site Selection--------------~---------~-----_-----6-Sd

Open Detonation Grounds:
Description ------------------_----------------- __6-9b
Site Selectton------------_---_------------_------6-9E

Open Storage_-------_---_------=--_=-----------------_2-1~
P~rsoDnel Evacuation----------_---------------_-------2~IOh

Personnel Limits------------------------------:--------2-5b­
Personnel Responsibilities----_-----------------------2-6e
Priming Adapter M1A4--_------_------------------------Fig~4-15
Protection of Personnel-------------------------------2-5c
Public Laws------------------------------------------~10-Ia
Purpose and Scope-----_-~----------_------------------1-1­
Reducing Hazards_----_-------------_-------=----------2-2b
Resource Conservat~on and Recovery Act (RCRA)---------10-4
Ring Main----------------------~-----------------_----5-14b

Safety F~se-------------------------------------------Fig.-4-9
Safety Hand Tools----~--=-----_-~-------_--------~----2_6g

Security ---------------_--------_---:...------_--.,. __ ----2-S:-
Soap Materials, Inert, Certification of---------------S-G
Standing Operating Procedures-~-.,.---.,.-----------------2-9a
Steamout: .-

Description--.,.------_--_-----.,.-----------------_--6-6a
Operation--_---~---------------~-----------------=6-6B
Steam Cabinets------------~--------------------_--6-6c
Steamout F:ici1ities~-------_-~--------------------~-6i

Technology--------------------------------------------10-Ib
Temperature Gradient------_-----_-.,.------------_----~-2-4b(3)
Time Fuse-_-------------_--------------_--_--------_--Fig~4_10
Volatility--.,.----------- __ ------_--------.,.--=-------_-2-4b(2)
Waiver Act~ons-~----.,.-.,.---------.,.---------------------1-3­
Warning Devices-------.,.----_----- __ -----------~-------2-3b
Washout Plant, Explosive (APE 1300): -

Descript~on_-_-.,.--_-~~ __ ---- __ -_--=----_-------~--e-4a
Operation----~----_---_---- --------_----=-_---76-4E
Recycled Water-------------_----------------------6-4c
Types of Explosive----.,.--------------=------------6-4f

Weather and Time Factors-------~.,.~------------------..,.-Table2-1
Site Plan for Western Demilitarization

Facility Showing Loc.ations of all
Principal BUil~ings, Roads, and
Rail Lines--------~-------------------------------Fig.9~2

Workloading and Funding; '> ,.' -';,'

AMCCOM Plants/Arsenals·_-~~-~~-------------------- 11-2a
DESc:;OM Depots..,."...,..,...,..,.,.,----.--c---...:-.:..---:--- ------- -- - -- 11-2b
Material Release Order (MRO)-----~~---------------11-2b(2)

Worldwide Ammunition Reporting Systems (WARS)~-~~~----11-3~

Index 6 Change 2

6-11

6-,12
6-12
2.-9
2-9
2-5
2-6
4-14
2-5
10-1
1-1
2-1
10-3
5-14
4-11
2_6
2-7
8-3
2-S

6-6
6.,.6
6-7
6-7
10-1
2-4
4-11
2-4
1-2
2-2

6-2
6-2
6-3
6-6
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