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CHAPTERI :
BOVB | NCI DENT
PROCEDURES CONTRCL

In order to effectively direct all phases of action
relating to a bonb threat or search, a point of overall con-
trol nmust be established. Fromthis point of control, fre-
quently referred to as the command center, all major decisions
are made and directions given. Evacuation is directed, search
assignnments are nmade, requests for assistance or special equip-
ment are coordinated, and directional |eadership of the entire
operation is maintained.

The conmand center is generally staffed by two or three
hi ghly conpetent controllers who possess the del egated or
direct authority for major decision nmaking in tines of crises.
Wil e the el aborateness of the conmmand center may vary from a
patrol vehicle in police controlled operations to energency



centers and nobile command trucks in large industrial or
mlitary installations, three basic characteristics are
essential to any command center:

—Command center personnel mnust have decision neking
aut hority.

—TJThe command center nust be able to communicate with
oper ati onal personnel.

—The command center must be npbil e.

Aut hority

Police agencies are nornmally well organized for response
and handling of energency situations. Li nes of communi cati on
and command at the scene of crines, accidents, and disasters
are clearly delineated in departnental directives and under-
stood by patrol nen, supervisors, and specialists, as well as
command officers. Thus in those cases where police agencies
assune control at the bonb incident scene, sone degree of
formal command and control wll probably be built into the re-
sponse.

There are, however, basic legal and policy differences
between police intervention after the conm ssion of a crine,
accident, or explosion and their willingness or ability to
accept a preventive or protective role in response to bonb
threats. VWhile policy differs fromplace to place, the
typical public safety response to bonb threats m ght include
the follow ng actions:

Patrol man or fireman responds to the conplaint and
contacts the official in charge of the school,
factory, store or building.



The police or fire response officer will suggest ap-
propriate courses of action, but will not take contro
or make deci sions.

Police or fire personnel may assist or stand by during
any evacuation or search

I f a bonb or suspicious device is located, a public
safety or mlitary bonb technician will be called to
t he scene.

Whi |l e some public safety agencies may be willing and able
to assune a greater degree of responsibility for bonb threat
responses, nost public and private facilities will have to plan
and prepare to carry out a major portion of bonb threat opera-
tions, including control and decision making.

Where police are not in control, managenent nust establish
the command center. For exanple, if the threat is nmade agai nst
a manufacturing concern, nanagenent should be represented in
the conmand post by the president or vice-president or their
representatives so that high [evel decision making power is
avai l able. Overall supervision of bonb threat response activities
may be guided by the corporate security officer who would actually
direct the operation and advi se managenent. Anot her conmand
center nenber should be a local |aw enforcenent or public safety
representative who woul d coordi nate outside support and re-
quests for assistance in addition to acting in an advisory
capacity to both managenent and the security officer.

Mobi ity and Conmuni cati on

Conmand center nobility is inportant to a snoothly
functioning operation. The center nust be able to follow the
flow of the action. If extended l|lines of conmunication and
control are allowed to devel op, functional control di m nishes.



To illustrate the principle of command center nobility and
the role of communications, consider the foll ow ng sequence of
events in a large industrial or single occupant business fa-
cility:

A call threatening a bonbing action is received by a
swi tchboard operator. \Wile the operator is still on
the line with the caller, the security officer is
alerted by a prearranged signal and nonitors the call.

The security officer nmakes an eval uation of the threat
and contacts the responsi bl e managenent official. A
decision is nade to evacuate and search the threat-
ened bui | di ng.

Together, the security officer and the decision nak-
i ng managenent representatives constitute the command
center. Appropriate orders are issued to activate
evacuation and search plans in the target building.

Command center requests that the command center truck,
whi ch al so contains evacuation and search equi pnent,
be driven to the target building and parked in a pre-
desi gnated | ocati on.

The security officer alerts |aw enforcenent or public
saf ety agenci es and nedical teans, picks up his port-
able radio transceiver, and proceeds to the nobile
command center vehicle, where he is joined by manage-
ment representatives. By the time the control per-
sonnel have arrived at the vehicle, the evacuation
has been started and the search teans are picking up
t hei r equi pnment.

After a brief conference with the building search
t eam supervi sor, the search starts. The conmand
center is in radio contact with the search teans.

As the building search proceeds, the conmand center
radi o equi pped, follows the search into the building.
After search teans have cleared an appropriate in-
side space, such as the switchboard area or an office
with nultiple tel ephones the conmand center noves
into this area.

Comruni cation inside the building may be established
by use of telephones if all search team nenbers have
been given lists of the tel ephone nunbers or sinply
instructed to dial the sw tchboard. Communications
with those search teans and support personnel out-
side the building are conducted by radio, bullhorn,
or by a systemof runners.



By noving with the search and nmai ntai ni ng conmuni cati on,
the command center is able to have constant contact with al
phases of the search and rel ated operations and can keep cl ose
control over all personnel and their actions. If the com
mand center had remained in sone renote |ocation, poor con-
trol and coordination would have resulted.

I NI TI ATI ON

Bonmb incidents are initiated in one of three ways, and
pl anni ng should provide for each possible situation.

1. Recei pt of threat or warning.
2. Location of a device suspected of being a bonb.
3. Actual detonation or ignition of a bonb.

When a bonb is |ocated without warning or detonates, the
procedures to be followed are relatively sinple and unconpli -
cated, and will be discussed in detail later in this section.
On the other hand, the steps involved in the processing and
eval uation of bonb threats are not as well defined, and often

require decisions based upon little or no reliable data. It
is, therefore, essential that personnel be trained to handle
threats in a manner that will provide as nuch solid inforna-

tion as possible to assist in the evaluation of such warnings.

Witten Threats

If a bonb threat is received in witing, all materials
must be saved, including any envel ope or container. Once
the nmessage is recognized as a bonb threat, further unneces-
sary handling should be avoi ded. Every possible effort nust
be nmade to retain evidence such as fingerprints, handwiting



or typewiting, paper, and postal marks which are essentia
to tracing the threat and identifying the witer.

Wiile witten nmessages are nost often associated with
generalized threats and extortion attenpts, a witten warning
of a specific device may occasionally be received and cannot
be ignored. Wth the increasing use of voice print identifi-
cation techniques to identify and convict tel ephone callers,
there may well be an increase in the use of witten warnings
and calls to third parties. (See Appendix | for discussion
of tel ephone threats)

Threat Eval uati on

Once the bonb threat has been received, immediate action
must be taken to analyze the threat and take appropriate re-
sponse actions. To avoid dangerous delay and i ndecision, pre-
i ncident planning nust clearly provide for two inportant as-
pects of the eval uation:

1. VWho will evaluate threats?
2. How will threats be eval uated?

Every facility which considers itself a potential bonb
threat target nust establish a bonb threat decision authority.
Cenerally, this authority is vested in nenbers of the manage-
ment or supervisory staff. For each individual with primry
deci sion authority appointed, there should be at |east one
alternate to act during routine and energency absences and
provi de twenty-four hour coverage every day of the week.

Both should be conpletely famliar with the scope of author-
ity and responsibility of the assignnent.

Wi | e owners, managers, or admnistrators may wi sh to
avoid making difficult decisions regarding bonb threats, in
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nost areas of the country they will find that police and fire
personnel will be reluctant to accept the responsibility. As
a matter of policy, nost public safety agencies will gladly
assist in pointing out various courses of action, but the fina
deci si on nust be made by the individual responsible for the
target facility.

Unfortunately, there is very little reliable information
to assist in differentiating between the bonb hoax and the
legitimate warning. Wiile it has been noted that actual warn-
ings tend to be nore detailed than hoax calls, this observation
remai ns pure speculation and is certainly not a valid nmeasure
of the seriousness of a bonb threat. It nmay be equally un-
profitable to screen on the basis of age or sex since many
legitimate bonb calls are received from females and chil dren.
The whol e area of evaluation of sincerity and the basis of
the content of the nessage or the characteristics of the
caller is largely unexplored. Any assistance along these lines
will have to await further research.

In the neantinme, there would appear to be at |east nine
to eleven hoax threats for every actual or attenpted bonbing in
the United States and estimates from specific major cities
pl ace the ratio much higher than the national average. For ex-
anple, during the first six nonths of 1973 New York Gty re-
ported a total of 6,720 threats as conpared with 112 actual
bonmbi ngs or attenpts, a ratio of about 60 to 1. \Whatever the
collective ratio, it is obvious that any private or public
facility can be effectively immobilized if constant threats
are permtted to disrupt activity over any period of tine.

In such cases the attacker nay achieve his objectives as ef-
fectively with hoax threats as with actual bonbs.



Basi ¢ bonb threat evaluation will involve assessing
the credibility of the nessage and sel ecting one of three
possi bl e alternatives:

1. To take no action
2. To search wi thout evacuati on
3. To evacuate and search

Except for those facilities unable to evacuate because
of their size or the critical nature of their activities, the
deci sion nmaking authority nust sinply weigh the cost of |oss
of productivity against the risk of injury or death to person-
nel. When faced with this equation, nobst decision nakers
woul d choose positive action and the protection of human life.

EVACUATI ON

At first glance, imediate and total evacuation would
seemto be the nost appropriate response to any bonb threat.
However, there are significant economc and safety factors
that may wei gh agai nst the evacuation response. Even where
evacuation is possible and desirable, the process itself may
not be as sinple as it m ght appear.

Limtation on Total Evacuation

Risk of Injury. As a general rule, the easiest area
in which to plant a bonb is often in the shrubbery surroundi ng

a building or in a car in a parking |ot. | f personnel are
evacuated out of a building, they may be increasing rather
than decreasing their risk of injury. In the same way, the

nost likely place to conceal a bonb inside is in an area to
whi ch the public has the easiest access. Therefore, any evac-
uation that requires personnel to nmove through public areas
such as halls near restroons, waiting roons, or |obbys m ght
increase the risk of injury during any detonation.



In the case of high-rise office or apartnent buil dings,
the process of evacuation may require that all occupants pass
the point of possible detonation. Personnel evacuated from a
building in a congested downtown area could be forced to wait
on streets or sidewal ks where they are vulnerable to any fall-

ing glass or other debris resulting from an expl osion. In
either case the risk of injury may be increased by evacuation.
Response Inpairment. Total and pronpt evacuation wl|

renove workers and supervisors who mght be required to nake
a conprehensive search or take damage control measures.

Panic. For facilities wthout bonb incident plans and
properly trained personnel, a sudden bonb threat evacuation may
cause pani c and unpredi ctabl e behavior |eading to unnecessary
risk of injury.

Essential Services. Sonme evacuations nay be precl uded
by the essential nature of the operations conducted by a
facility. Hospitals, utilities, telephone exchanges, and
police stations may fall into this category if they are pro-
viding critical public safety services that would be disrupted
by evacuati on.

. Loss of Production. Alnost all bonb threats are di-
rected at facilities engaged in sonme form of production.
Whet her in a manufacturing plant or a high school, total evac-
uation will result in loss of productivity. While the protec-
tion of life usually outweighs any econom c | oss, repeated
threats may pyram d costs to an unacceptable |evel.

Thus, there are sone conditions which nmake total evacua-
tion an undesirable response to the bonb threat. In such cases
a partial evacuation nay be nore appropriate.

Parti al Evacuation

One alternative to total evacuation is a partial evacua-
tion. This response is partially effective in those instances
where the threat includes the specific or general |ocation of
the bonb or in those cases where a suspicious device has been
| ocated without prior warning.

Partial or selective evacuation can reduce risk of in-
jury by renmoving personnel who can safely be noved out of the
facility. Personnel essential to search or damage control can
remain, critical services can be continued, and production |oss



mnimzed. On the other hand, partial evacuation requires a
far hi gher degree of planning, training, supervision, and co-
ordi nation than does a total evacuation response.

The Evacuati on Process

Once a decision has been nmade to evacuate a building, a

reason for the action nust be given to the occupants. I f not
specifically provided for in the bonb incident plan, the
individual with authority to order evacuation wll decide

whet her or not to announce the true nature of the energency.
If there is reason to believe that occupants will panic if
advi sed of a bonmb threat, it nmay be necessary to order evacua-
tion on sone other pretext. It should be noted, however, that

enpl oyees may resent not being advised of the actual situation
and that |egal considerations nmay al so preclude evacuation
under false pretenses.

| f a covert evacuation is decided upon, sone pretext
other than a fire drill wll have to be enployed. During fire
drills, w ndows and doors are closed and often |ocked. For a
bonb evacuation doors nust be left open so that roons are
readily accessible to search teans, and doors and w ndows
shoul d be open so that if a bonb detonates the blast will not
be contained within the building thereby increasing the extent
of damage. When a false explanation is required, a |eaking
furnace fuel line or gas main is often cited.

Considering the virtual inpossibility of concealing the
reason for the evacuation and the problens associated with
deception, the nost desirable course of action would be the
establishment of a specific prearranged signal for bonb
evacuations. Wth infornmed adults, the risk of panic is not
great and prior training or explanation, as well as calm
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| eadership at the scene of the evacuation, wll further mni-
m ze the danger of undesirable behavior.

In any event, a systemnust be in effect for the trans-
m ssion of the evacuation order. Even where a covert explana-
tion for the evacuation is enployed, the true nature of the
energency nust be recogni zable to key personnel who have
specific functions to performin the bonb evacuati on, search,
or danmage control operation.

Where the evacuation is open, personnel can be of great
assi stance by renoving personal property and disconnecting all
el ectrical office machines prior to |eaving the buil ding. Si nce
el ectrical equipnent, even in a standby condition, produces
noi ses which will interfere with both electronic and nonel ec-
tronic stethoscopes used during the building search, all
of fi ce machi nes, coffee pots, fans and w ndow air-conditioners,
and fluorescent |anps, should be unplugged by evacuating oc-
cupants. Personal packages, briefcases, |unch boxes, and other
student or enployee property will delay the search and shoul d,
therefore, be carried out of the building by their owners when-
ever possi bl e.

In addition to asking personnel to disconnect electrical
equi prent within the building as they depart, consideration
should be given to selective termnation of certain utilities
at master or local control points. Al nonvital utilities
sel ected for evacuation shutdown should be indicated on a check-
list as well as being permanently marked at the control or
shut down point within the building. Selective utilities
shutdown can greatly increase the efficiency of the searchers
by elimnating confusing background noise levels and will also
contribute to damage control in the event a bonb detonates.
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The buil di ng mai nt enance engineer or janitor should be
required by the bonmb incident plan to report to the conmmand
center with master keys to facilitate access to basenent storage
areas, electrical panels, elevator shafts, and other areas
where a search will have to be made. \Werever possible main-

t enance personnel should be assigned to participate in the
search of the facility as they are generally the nost know -
edgeabl e enpl oyees avail abl e regardi ng the physical |ayout
and utilities services of the buildings in which they work.

Evacuation is often pictured as nerely noving the oc-
cupants out of a facility as in a fire drill. Evacuation in
response to a bonb threat, however, may be considerably nore
conplicated. For exanple, in instances where the |ocation
of the bonmb is known or suspected, it may be necessary to
alter established routes in favor of an exit pattern that
will provide the greatest protection in the event the de-
vice detonates during the evacuation. Cbviously, greater
supervision and control will be required for a bonb evacu-
ation, especially if a decision has been nade not to announce
t he purpose of the evacuation.

The personnel reaction to a bonb threat, as conpared to
a fire alarm nust also be considered. To the |ayman, the
danger of an unexpl oded bonb is generally an unknown and
hi ghly exaggerated entity. Wthout proper preparation and
supervi sion, panic can develop during a bonb evacuation, in-
creasing the risk of secondary injury and delaying the clear-
ing of the area. Properly trained evacuation teans, com
posed of supervisory or security personnel who are thoroughly
famliar with the selected routes and possi bl e hazards, can
help to deter irrational behavior. These teans nust be
wel |l trained and, for larger facilities, equipped with
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communi cation devices that will facilitate tinely changes
i n evacuation routes or procedures.

Evacuation teans will normally be organized to service
a specific building or, for large buildings, a clearly iden-
tifiable internal area. Al possible evacuation routes
should be identified and the responsible evacuation teans
shoul d have sufficient personnel to control the nost conplex
route. Because of their primary focus on the evacuation
process, the team should consist of personnel not involved
i n searching assignnents.

The evacuation team nenbers and supervisor should, if
not unifornmed security personnel, wear identifying arnbands
or badges. By stationing evacuation team nenbers at hal
and stairway intersections, occupants can be directed to es-
tabl i shed evacuation routes and brief explanations offered
to reduce the danger of panic fromrunors. The cal mpres-
ence of evacuation team personnel w |l reduce confusion
speed evacuati on, and nake possible changes in routes or
procedures during the evacuation process.

At a prearranged signal, evacuation team personnel wll
conduct a rapid patrol of their assigned areas to see that the
partial or total evacuation is conplete, and then report to
positions outside the facility to insure that occupants re-
mai n at proper distances, usually at least 600 feet, from
the building until the reentry order is received.

An inportant point frequently overlooked in planning
evacuations is the need to select an area or areas where
t hose being evacuated may safely and, if possible, confort-
ably wait until the search for the bonb has been conduct ed.
The occupant who has to stand two hours in the wind and rain
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will be far |ess cooperative when asked to evacuate a
second tine. The well-devel oped evacuation plan wll not
only insure safety but will consider the confort and norale
of those being evacuat ed.

SEARCH

In the bonb search operation, sone individual or group
attenpts to |locate any explosive or incendiary devices that
may have been enpl aced by potential bonbers. Si nce bonbs
may or may not | ook |ike bonbs and may or nay not be con-
ceal ed, the thoroughness of the search and its |ikelihood
of success wi |l depend upon the skill of the searchers and
the ingenuity of the bonmber. To appreciate the variables
involved, it should be noted that the searchers nay be police
or fire personnel, building occupants, supervisors, nmainten-
ance nen or trained search teans and that the bonber nay be
a psychotic, an enthusiastic amateur revolutionary, a dis-
gruntl ed enpl oyee, a crimnal, or a highly trained profes-
si onal saboteur or assassin.

To further conplicate matters, it is not wi dely recog-
nized that a thorough, detailed search of even a nedium size
bui | ding may consune fromtwenty-four to forty-eight hours
and result in considerable disorder produced by the novenent
and partial dissassenbly of furniture and equi pnent as well
as the search of files and storage areas. Consequently,

"t horough" searches of entire buildings or facilities are
sel dom conducted in response to bonb threats. Even where
the "thorough" search is necessary and desirable, it cannot
be conducted w thout prior planning and trai ned personnel.

The official in charge of the bonb threat response is
denied the luxury of an either/or decision. The nature and
extent of the search operation will depend upon the eval uation
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of the threat and the resources available. Wth no plan, un-
i nformed occupants and no trained search teans, the nmanager or
adm nistrator will have little option other than to evacuate,
cl ose down and either conduct a haphazard search, or wait

out the threat for a period of twenty-four to forty-eight
hours. However, if prior planning and training have been
acconpl i shed, the decision nmaker will have a nuch w der range
of response options and can nodel his reaction to neet the
threat as he sees it.
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CHAPTER 1|
GENERAL BUI LDI NG SEARCH

Evacuati on

Request that personnel be evacuated from the buil ding
in a rapid but orderly fashion. A "cover reason” such as
| eaki ng furnace fuel line, gas main | eak, etc. can be used
to prevent panic and to account for the opening of w ndows
and doors. It provides a reason for |eaving the building.

School s

Do not hold a fire drill if the building is a school
unl ess specific instructions are given over the PA systemto
open all w ndows, |eave all doors open and |leave |ights on.
Normal fire drills will result in everything being |ocked up
tight, every roombeing dark, and the keys in the possession
of individual teachers. Use the "cover reason” to explain why
the student must |eave the buil ding.

Machi nes

Request that all electric typewiters, calculators, tabu-
| at ors, photocopy machi nes, fluorescent table | anps, etc. be
unpl ugged prior to personnel |eaving the building. Most
el ectrical office machinery, even when in a standby condition
wi |l produce a hum buzz, or clicking sound. This noise wll
conmpound the searching problem by producing specific distract-
ing sounds, producing an increased and confused background
sound | evel which will hanper stethoscope |istening operations,
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Keys

Request that the buil ding maintenance engi neer
(janitor) and his assistants collect their master keys and
stand by for your arrival. The janitor will be the only
person present with master keys to the storage roons, elec-
trical panels, elevator shafts, etc. Oher persons work-

ing in the building will also possess master keys. People
such as the building superintendent, the security force,
the principal, etc. will not generally have keys to the

basenment storage areas or the facilities areas since these
are the primary concern of the janitorial or maintenance
force.

The janitorial or maintenance force nmust have access to
all rooms within the building so their keys are usually nore

conpl et e.

Safety Lines

Request that the |aw enforcenent agency establish
safety lines approximately one city block around the buil d-
ing, evacuate this area, prevent entry to the building, and
stop vehicular traffic.

Radi o and TV Transni ssi ons

Al radio and TV transm ssions should be stopped in the
area of the suspected bonb. Exanples of reconmended m ni num
operating distance from expl osive device are as foll ows:

Ctizens Band (Walkie-talkie) (5 watts) === = . 20 ft.
Two-way radio tel ephone (up to 180 watts) === = = . 60 ft.
VHF two-way nmobile & fixed (up to 500 watts) = = 290 ft.
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Two-way fixed (up to 600 watts) =......... 315 ft.

VHF TV and FM (Channels 2-6) = . 3,200 ft.
(Channels 7-13) 2,300 ft.

UHF TV (Channels 14-83) . . . 3,000 ft.
Commercial AM (up to 9,000 watts) ... ... 750 ft.
International HF (up to 100 watts) = .. ... 750 ft.
(up to 500 watts) =~ = . 1,700 ft.

Roof Top I nspection

Request a roof top inspection by helicopter or police if
there is any history of radio controlled devices or if such
devices are in any way suspected.

| nf or mati on

Upon arrival at the scene, the individual in charge of

the search nust collect all information pertinent to the
incident. Specific questions to be asked include the fol-
| owi ng:

How was notification of the bonb received?
What tinme was notification received?

Who received initial notification?

What has been done so far?

Has any possible target been identified?

It is essential that these guestions be answered.

Exanpl e: The phone call you received had passed
t hrough several persons in all probability before it reach-
ed you. You were probably told sinply that the Federa
Bui | di ng downtown was going to be bonbed. A check with the
t el ephone operator who took the call may reveal that the
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caller said, "There is a bonb in the Internal Revenue
Service Ofices on the second floor set to go off at one

o' clock.” By taking the tinme to talk to the person who re-
ceived the call you can frequently get an indication of the
target and tinme of detonation.

Qut si de Search

Start your search on the outside of the building. The
easi est and safest access for the bonber would nost |ikely
be to the outside of the building at night. Start your out-
side search at ground |evel. Check piles of grass, |eaves,
shrubbery, etc. Look for recently disturbed earth. Check
area ways, |edges, ornanental facings, man holes, trash cans,
parked cars and trucks, etc. |If enough search personnel are
avai l abl e you should consider splitting your search force,
| eaving a group to search the outside areas while the remain-
der enter the building and start the inside search. The
out si de check should cover at |east the ground floor or as
high as a bonb m ght be easily pl aced.

Facilities Area

Once inside the building, start at the bottom and work
your way up. Check the facilities areas first (furnace room
el ectrical control areas, elevator shafts and pits, storage
areas, etc.). These are generally in the basenent or sub-
basenment. A bonb in these areas would put the buil di ng out
of operation until repairs were made. This may be the object
of the bonbing.

Public Area

| f enough search personnel are avail able, you should
consider splitting your search force again and have one group
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rapidly check all public areas in the building (I obbies,
halls, rest roons, stairs, elevators, etc.). The remaining
search team works up through the buil ding.

ECD Command Post

In large buildings where EOD teans are present, a com
mand post for EOD contact should be established in or near
the building. Wen a search team | ocates a suspected item
they contact the CP and EQD personnel check out the item A
"l ocator/sign out board" is a valuable CP item

This board should list the followng at m ni nrum

1 Suspected item | ocation
2 Description of item

3. Tine

4 ECD man respondi ng

By using a board of this type, even if all EOD nen are
out checking itens, the location of suspected itens may be
| ogged by the search team and as the EOD team nenbers return
to the CP, they can pick up a new assignnment w thout |oss of
time. The search team nenbers should mark itens so they can
pi n-point the location of the suspected itemif it is sur-
rounded by like itens. For instance, one shoe box which is
ticking on a shelf of three hundred shoe boxes, one wal
| ocker in a roomof fifty |lockers or one desk in a room of
twenty-five desks.

| MPORTANT - Upon conpletion of the search, be very care-

ful what you say. If your teamdid not find any devices in the
search, state that "No bonbs or devices were found". Do not
state that the building is clear. Mke your statenent in

front of wtnesses and sign no statenents of any type.
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CHAPTER | I'I
ROOM SEARCHI NG TECHNI QUE

The technique that follows is based on the use of a
two-man searching team There are many mnor variations pos-
sible in searching a room The follow ng information out-
lines only the basic technique. The search teamprior to
first action, should request the assistance of soneone fam|l -
iar with the room or the roonmls occupant, to look into the
roomw thout entering. This individual should be able to
tell if the itens in the roomare famliar and in their right
pl aces. |If sonmething is seen that is not correct or nornma
for that roomor occupant it should be inmediately suspected.

1. First Team Action - Listening

When the two-nman searching teamenters the roomto be
searched, they should first nove to opposite sides of the room
stand quietly with their eyes shut and listen for clock-work
mechani sm Frequently cl ock-work can be quickly detected

W t hout use of special equipnment. Even if no clock-work
mechanismis detected the teamis now aware of the background
noi se level within the roomitself. This initial nove into

the room should be done with caution, to avoid any triggering
devi ces connected to booby-traps.

Background noise or transferred sound is always a dis-
turbing factor when conducting a building search. I n search-
ing a building a stethoscope is frequently used. A ticking
sound, the source of which cannot be imediately |ocated, is
cause for sone nervousness on the part of the searchers. The
ticking sound may cone from an unbal anced air conditioner
fan several floors away or froma dripping sink down the hall.
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Sound wi Il transfer through air conditioning ducts, along
wat er pipes and through walls, etc. One of the worst types
of building to work in is one that has steam or hot water
heat. This type of building will constantly thunp, crack,
chatter and tick due to the novenent of the steam or hot

wat er through the pipes and the expansion and contraction of
the pipes as this occurs. Background noi se may al so be out -
side (traffic sound, rain, wind, etc.).

2. Second Team Action - Division of the Room and Sel ecti on
of Search Hei ght

The man in charge of the search team should | ook around
the room and determ ne how the roomis to be divided for
searching and to what height the searching should extend.
The first sweep will cover all itens resting on the floor up
to a selected height.

a. Dividing the Room

The room should be divided into two equal parts or
as near equal as possible. This equal division should be based
on the nunber and type of objects in the roomto be searched,
not on the size of the room An imaginary line is then drawn
between two objects in the room (i.e., The edge of the w ndow
on the north wall to the floor lanp on the south wall.).

b. Selection of First Searching Height

Look at the furniture or objects in the room and
determ ne the average height of the mpjority of itens resting
on the floor. In an average roomthis height usually includes
tabl e or desk tops, chair backs, bookcases, w ndowsills, etc.
Stated another way, the first searching height usually covers
the items in the roomup to waist height.
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3. Room Sear ch

a. Fi rst Room Sear chi ng Sweep

Now that the room has been divided and a searching
hei ght has been sel ected both searchers should go to one end
of the roomdivision line and start froma "back to back"
position. This is the starting sweep. The searchers shoul d
wal k softly, using either a "flat-foot" or "toe-and-heel"
technique. Avoid walking with a "heel-jarring" novenent.
Scrutinize the floor carefully before noving the feet—heck
for ankle-high wire, and if the floor is carpeted, check
for bulges and uneveness in the floor covering. Each man now
starts searching his way around the room working toward the
ot her man, checking all itenms resting on the floor around the
wal | area of the room In this exam nation, the searchers
advance only two or three steps at a tine, pause, face the
wall and carefully scan in a horizontal sweep, all itens
against, in or on the wall (air conditioning ducts, base-
board heaters, built-in cupboards, etc.). |If it is necessary
to squat for the search, do not touch anything for support.

It is advisable that the searchers pause every few feet and

make an "eye closed" listening sweep. When they neet they
wi Il have conpleted a "wall sweep"” and should then work to-
gether and check all itens in the mddle of the roomup to

the selected height. The first searching sweep is usually the
nost tinme and effort consum ng. During all searching sweeps,
the el ectronic stethoscope, when available, is used frequent-
ly on walls, furniture itens, floors, etc.

b. Second Room Sear chi ng Sweep

The man in charge again |looks at the furniture or
objects in the roomand determ nes the height of the second
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searching sweep. This height usually averages out to the area
fromthe waist to the chin or top of the head. The searchers
return to the starting point and repeat the searching tech-

ni qgue at the second selected searching height. This sweep
usual ly covers pictures hanging on the walls, built-in-book-
cases, tall table lanps, etc. Do not lift, tilt, jar, slide,
reposition or in anyway disturb any item whose contents cannot
be conpletely observed. This includes big books, index card
file boxes, radios, brief or attache cases, cigar hum dors,
statuettes, "sport" trophies, flower pots and nost of all
packages or closed boxes.

C. Thi rd Room Sear chi ng Sweep

When the second searching sweep is conpleted the man
in charge again determ nes the next searching height, usually
fromthe chin or top of the head up to the ceiling. The
third sweep is then made. This sweep usually covers high
mounted air conditioning ducts, hanging light fixtures, etc.

d. Fourth Room Searchi ng Sweep

| f the room being searched has a false or suspended
ceiling, the fourth sweep involves investigation of this area.
Check flush or in-the-ceiling nounted light fixtures, air
conditioning or ventilation ducts, sound or speaker systens,
electrical wiring, structural frame nenbers, etc. |If it is
necessary to clinb on top of desks or chairs, in the 3rd or
4t h sweep, check themcarefully. WMke sure they are in firm
contact with the floor and if they nust be noved, check for
trip or pull wires attached to them

Not all roons will require three or four searching sweeps.
The average hotel room for instance can be searched using only
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two searching sweeps. The first sweep, "floor to waist"
will cover nost of the furniture itens and fixtures in the
room so the second sweep is usually extended up to the
ceiling.

The room searching technique can also be used to search
a convention hall, airport termnal, hotel |obby, corridors
and halls in office buildings and other "open" public areas.

Restated, the basics of area searching may be |isted
as follows:

Divide the area and select a search height
Start fromthe bottom and work up

Start back to back and work toward each ot her
Go around the walls and then into the center of
t he room

B wh e

| f a guest speaker at a convention has been threatened,
common sense woul d indicate searching the speakers platform
and m crophones first, but always return to the searching
technique. Do not rely on random or spot checking of only
| ogical target area, as the bonber may not be a "l ogical”
per son.

e. Marking of Suspect Itens

The variations in configuration of an expl osive
device are limtless. In offices the container can vary
in size fromsonething as small as a pencil sharpener or
cigarette case, flip lid "List Finder" or 3 X5 card file
box, to larger objects--dictionaries and flower pots, to
nmore conventional sized brief cases and w apped packages.
It can even be in the pocket of a coat hung on the coat

-25-



rack—this is a "nmust check” item \Wen a suspect item

is found by searchers it should not be noved. A snal

(1/2 to 1 inch) piece of colored pressure sensitive tape

should be lightly stuck to the object where it is clearly
visible. Notes should also be made describing the object and
its location, to be passed on to the disposal teamin the
event the search personnel are not allowed back into the area.

f. Marking of Searched Roons

When searching buildings with a |arge nunber of roons,
it is recoomended that each room be marked upon conpl etion of
its search so that a quick final visual check may be nade to be
sure that no roons were overl ooked or skipped. The best room
mar ki ng systemis the placenent of a small piece of tape, ap-
proxi matel y1/ 2i nch square on the door janb opposite the door
knob. A marker placed in such a position is inconspicuous,
fairly safe from accidental renoval and provides a quick
visual indication as to whether or not the room has been check-
ed. Placing a tape marker in this location puts it in an area
which is not normally viewed by the casual observer or by a
user of the doorway.

4. Suggested M ni num Sear ch Equi pnent

Each man on the searching team should have with him certain
itens to assist himin his searching actions. Itens each
searchi ng person should have are:

1. Fl ashlight and |ight bending adapter

2. Medical or electronic stethoscope or other detection

i nstrunment
Small hand mirror or dental mrror

Rubber surgical gl oves

5. Roll of colored, pressure sensitive tape
NOTE: If possible, menbers of search teans should wear soft
sol ed shoes.

oW
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CHAPTER 1V
SEARCH TECHNI QUES FOR STRUCTURES AND AREAS

Different types of structures and areas are a great deal
i ke people in that no two pose the same types of problens.
The physical construction features vary widely. The tenpera-
ment encountered on each job is different and |ike humans, each
type of structure or area has its own set of idiosyncrasies.
Being forewarned of these idiosyncrasies or peculiarities is
a step toward a snoother over-all searching operation. Here
are a few of the problens which the searching teamw || soon-
er or later encounter working on different types of structures.

Qut si de Areas

When conducting a search of outside areas, pay particular
attention to street drainage systens, manholes in the street
and in the sidewal k. Thoroughly check trash receptacles,
gar bage cans, dunpsters, incinerators, flower boxes and pots,
decorative greenery in ornanental containers, etc. Check
parked cars and trucks. Ml boxes should be checked if there
is a history of placenent in your area. |If at all possible,
the search team should be acconpanied by the building
"outside man," the individual responsible for upkeep of the
grounds. He does not have to physically take part in the
search, but he can usually tell at a quick glance (even from
a safe distance) if something does not appear to be as it has
been or if sonething is out of place or has been added. Need-
less to say, the search should not be conducted with a "bull -
i n-a-china shop" attitude. Receptacles should be searched
gently and carefully; manhole covers, lids and doors should
be opened cautiously; vehicle doors should not be slanmed
after the vehicle has been exam ned (trenblor switches wll
function when jarred). Freshly disturbed soil or uneven sod
shoul d not be stepped on.
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Streets and Hi ghways

Streets down which a VIP party wll pass should be
t horoughly checked at each intersection, as well as al ong
the route of travel. There are four street water drainage
entrances at the intersections. No one enjoys clinbing
t hrough a sewer, but be prepared to do it (with hip or knee
rubber boots and coveralls). Md-block you will also check
quite a few trash cans, garbage cans, etc., and nore sewer
dr ai ns.

Checki ng hi ghways over which the VIP party will travel is
extrenely tiring and frustrating. You will walk mles and
mles peering into brush heaps, and tin cans, |ooking behind
guard rail posts and scanning tel ephone and |ight poles from
bottomto top. You will clinb through culverts, ditches, over
and under bridges, all the while realizing that the bonber
could be half a mle behind you on a public highway setting
up a charge under the road or a Caynore mne at the side of
it.

School s

Ceneral |y speaking, school bonbings are directed against
non-student areas. Find out who and/or what areas are likely
targets. The big problemin schools breaks down to three
areas, student |ockers, the chemstry |lab and the auditorium
Seem ngly every other locker will be "ticking". Al armclocks,
wri st watches, |eaking thernbos jugs, white mce and crunpl ed-up
note paper all nmake "ticking" sounds. Have the school author-

ities cut the locks off those |ockers and check them out. (If
you cut off the lock you may end up paying for it). Here again,
nmove with caution, do not slamdoors open and cl osed. It is

well to renmenber that the unlocked |ocker is the nore plausible
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hi di ng place and extrene caution should be used in opening
them There is always the possibility that a bonmb will be
brought to school in a briefcase, bookbag or even inside of

a book. \When the students are notified that the building is
to be evacuated, for whatever "cover" purpose, they should

al so be asked to take out of the school, all books, briefcases,
etc. that they brought to school with themthat day. The
student who is reluctant to do this should be given special
attention.

The chem stry |lab can be an awesone place. Each year
some kid tries to nake nitro or rocket fuel in the classroom
gets scared, and phones in a bonb call. The best thing to do
is to get the chem stry teacher to | ook over the classroom
lab with you. They will know 90% of the itens in the |ab by
sight and that |eaves only the 10% to worry about. Have them
check the chenical storage areas al so.

NOTE: |If repeated "bonb scares" are received at schools
in your area, reconmend that the school board hold nmake-up
classes on Saturday with all day testing given. This tends
to cut down the nunmber of "bonb scares.”

Ofice Buildings

The biggest single problemin office buildings are desks,
t housands of them | ocked. When the workers |eave the buil ding
they lock their desks, and if you pry them open you wll pay
dearly, as a broken desk lock is an expensive item Even if
you |l ocate the person who works at that desk he or she wll,
nost |ikely, not choose to unlock it for you (invasion of
privacy), because they have been stealing conpany pencils,
or they have love letters fromthe "girlfriend," or a box of
"diet busting" candy in the desk. Al you can do is nonitor
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the desk with your stethoscope or other detection instrunent
and nove on. Here again, the unlocked desk, |ike the unlocked
| ocker, should be opened with caution. There will be plenty
of other itens to keep you busy, such as filing cabinets, stor-
age closets, wall |ockers, etc. (Watch out for the conpany's
security systemif they deal in fashions of any type, the
autonotive or aircraft industry, defense contracts, or the

toy industry. Electrical |eads, electrical tapes, electric
eyes, electrical pressure mats, electrical mcro-swtches,

and nore, will all trigger alarmbells).

Audi tori unms, Anphitheaters, and Convention Halls

Here you are confronted with thousands and thousands
of seats which nust be checked on your hands and knees.
Check for cut or unfastened seats with a bonb inserted into
t he cushion or back. The stage area has tons of equi prment
hanging over it, on it, and in the wings. Check out the
speakers platform and the m crophones. The area under the
stage generally has craw ways, tunnels, trapdoors, dressing
roons and storage areas. The sound systemis extensive and
the air conditioning systemis sinply unbelievable. You
will find that you can wal k wupright through parts of it.
The entire roof area of a theater frequently has one huge
storage room or facilities area and nmai ntenance area above

it. Check all hanging decorations and lighting fixtures.
In all public areas, especially near elevator banks, there
will be any nunber of cigarette butt receptacles - nost of

these are of pretty good size and are hollow, the top being
closed by a shallow pan, with or without sand in it. They
should be nonitored with a stethoscope before |ooking inside.
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Ships and Aircraft - (MP Protection Detail)

Start fromthe outside and work in; start fromthe
bottom and work up. Get divers to check the ship's hull
under water. Enlist the ship's crew to conduct the inside
search, as they know a |lot nore about their ship than you do.
Start in the engine roomor below and work your way up. Wth
aircraft, check engine intakes, cow ings, wheel wells, and

cargo areas outside. Inside try and get an aircrew nenber to
search with you. In aircraft, look for small charges placed
to rupture the pressure hull, cut the control cables, etc.

When dealing with commercial airlines, nake sure the conpany
will take care of all damages before starting your search of

| uggage. Keep an airline representative with you when check-
ing the baggage or you may get charged with theft. Have the
passengers unlock their own bags if possible. This saves tine
and trouble. Check any unclained or freight baggage careful -
ly. Al npost everyone will have a clock in their |uggage.

El evator Wells and Shafts

El evator wells are usually one to three feet deep in
grease, dirt and trash and nust be probed by hand because a
bonb dropped in just disappears. To check elevator shafts,
get on top of the car with two six volt lanterns, nove the car
up a floor (or part of a floor) at a time and | ook around the
shaft. Be prepared to find nooks, closets, storage roons,
fal se panels, wal k areas, and hundreds of enpty whi skey
bottles in paper bags. (The ones that haven't fallen into
the elevator pit). Don't forget that as you go up the
counter weights are com ng down - check themtoo. The el evator
machinery is generally located on the roof. A word of caution:
Watch for strong winds in the elevator shaft. Don't stand
near the edge of the car.
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CHAPTER V
VEHI CLE SEARCH

Searching a vehicle for an Inprovised Expl osive Device
(IED) poses greater danger to a search teamthan does the
search of a roomor building. There are a great nany ways
that a device can be rigged to function in a vehicle using
pressure, pull, tilt, nmotion, electrical, chem cal, thernal
and baronetric activating systens. On the other hand, the
search is being conducted around and throughout a very limt-
ed area conpared to a roomor building. A detailed search
of a vehicle by a skilled teamof two or three- nmen can take
fromthree to five hours, depending on the size of the
vehicle, conplexity of renote entry procedures and the nunber
of accessories behind, under or into which a device could
be placed. There are a limted nunber of places that afford
conpl ete concealnent in a vehicle, with the exception of rec-
reational vehicles of course, for which the procedures used
for searching a building and a vehicle nust be conbi ned.
Expl osi ve devices placed in a vehicle nay be in a package,
bri efcase or other such container and be in plain sight of
the searchers. On the other hand, since the vehicle or com
ponents within the vehicle may be used as part of the activa-
tion systemof the device, conponents of the device can be
positioned in nunerous places in or around the vehicle. Any
search of a vehicle other than a "hands-off" visual scan of
the interior of the vehicle or the area around the vehicle
| ooking for a packaged device should be conducted only by
personnel trained in the recognition of an IED. Therefore,
this chapter on vehicle search procedures will not detail de-
vice construction and operation but will only describe neans
of preparing a vehicle for a search and the conduct of a search.
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Searching a vehicle should follow the sane procedura
pattern as searching a building. Start the search outside
the vehicle, establishing a reasonable perineter within which
a conpl ete device or conponents of a device could be found.
During this area screening, enphasis should be placed on | ook-
ing for wires connected to a renote timng or triggering com
ponent, trip wires or pressure plates. This is followed by
a "hands-off" scan of the interior of the vehicle through the
w ndows and wi ndshi el d acconpani ed, if possible, by soneone
famliar with what would normally be in the vehicle. After
this is conpleted, trained bonb technicians or specialists
shoul d conduct the rest of the search under, around and in-
side the vehicle. Entry into the vehicle's engine conpartnent,
interior, and trunk, renoval of wheel covers, and battery, and
turning of ignition key and quite possibly other keys, nust be
done renotely. Many police and fire departnents and other
agenci es responsible for conducting vehicle searches have de-
signed and use a nunber of sinple but ingenious renotely oper-
ated entry tools using | evers, pulleys, hooks, pry bars, T-stands,
A-frames, etc. A mjority of the tinme taken to conduct a thor-
ough search is expended in preparing the vehicle for a search
and in setting up and operating renbte entry equi pnent.

Background | nformation

A prelimnary step, to be taken prior to nore than a
cursory scan, is to gather as nuch information fromthe owner/
driver or passengers or anyone else who has cause to believe
that a device has been placed in the vehicle.
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1. In the case of a bonb threat received indicating
that a device is in the vehicle, a careful review nust be
made of what was said or witten. Look for a clue as to
type and/or |location of the device, type of triggering sys-
tem anount of explosive, etc.

2. |Is the car locked? If it is and keys are not avail -
abl e, procure |ock picking equi pnent.

3. Has the car been parked in a secure area under sur-
veill ance by guards or attendants? |If this is the case and
there is absolutely no chance of anyone having placed a
device in the vehicle, the device may be on the route of
travel .

4. \Wen was the vehicle driven |ast, where to and from
why and by whom A device could have been placed in the ve-
hicle while it was unattended for as short a tine as five
m nutes, particularly in an area where raising the hood, or
opening the trunk lid or doors would attract little attention.

5. Who was to be using the vehicle next? A passenger
or the driver could be the target or soneone or sonething at
the vehicle's destination could be the target.

6. What route was to be followed on the next trip?
The route to be taken could have areas where a device could
be planted to be activated by the vehicle running over it or
command detonated at a certain spot. The roadway coul d have
rough spots, pot holes, etc. that could severely jar or
bounce the car, flexing shock absorbers or suspension springs;
or steep grades or sharp turns which would cause the vehicle
to change it's normally level attitude; or routes through
nmount ai nous terrain during which atnospheric changes or tenper-
ature changes could occur.

7. \When, where and by whomwas the vehicle |ast worked
on and/or inspected by a nmechanic, driver or inspector? Just
because no one has had access to the vehicle in the past 24
hours does not preclude the use of a timng delay nechanismin
t he devi ce.

8. \When, where and why were the fuel tank, crankcase,
transm ssion, brake fluid and radiator |evels checked and
topped of f? Chemi cals or devices could be introduced into
t hese tanks and components during a "routine" check.

Area Around Vehicle

Look for evidence of soil tanpering, shoe or tire inpres-
sions, nud, dirt or snow knocked | oose fromthe underside of
the vehicle and inpressions in the ground left by a lever or a
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jack. Look for fresh pieces of broken gl ass, paper, tape,
string, wire and enpty packages or bags. Probe for pressure
rel ease devices beneath tires. A length of welding rod with
a dowel or file handle driven on to one end nakes a good probe,
Look for pressure plates in front of or to the rear of all
four tires. If the ground is dry be especially observant for
pat ches or drops of oil or other autonotive fluids on the
ground under or near the vehicle. Try to determ ne by the
vehicle tire inpressions or fluid droppings under the ve-
hicle whether it nmay have been noved, any distance, in any
direction.

Exteri or of Vehicle

Look for any fresh signs of forced entry and for hand or
fingerprints around all door, hood, trunk and hatch | atches
as well as the gas tank cap, hub caps or wheel covers.

Interior of Vehicle

Thoroughly scan the interior of the vehicle through al
the wi ndows and wi ndshield. A flashlight should be used to
illumnate the front floor up to the fire wall and pedal s
and switches which may be on the floor.

Under parts

The underside of the vehicle should be exam ned w t hout
noving the vehicle. |If there is insufficient clearance to
all ow a searcher to get under the vehicle, an inspection
mrror should be used. Don't skinp on the size of this in-
spection mrror. A mrror with a surface area of six square
feet has been found to be ideal. The underside of the ve-
hicle should be divided into search or scan segnents, each
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portion being carefully exam ned before the mrror is noved

to view another segnment. Even the nost famliar under-
carriage |ooks unfamliar when viewed upside down. Start at
the front of the vehicle, going fromone side to the other and
then nove rearward - a mmjor portion of car bonbs have been
found in the engine conpartnent.

| mobilize Vehicle

Position two jacks at both the front and rear of the
vehi cl e (bunper engagenent) or two jacks on each side of the
vehicle (jack contact points). Operate all four jacks sinmul-
taneously until there is a firmand uniform engagenent by
each jack--stop at this point! The vehicle should now be
stabilized to a degree where it wll not cant or tilt when
weight is applied to either side.

Remove \VWheel Covers

Wheel covers should be pried or pulled off renotely.
This can be acconplished by rigging a fulcrumand flat tipped
| ever operated by a pull line to pry the covers off or by the
use of three or nore flat tipped hooks on the end of a pul
line.

Access to Engi ne Conpartnent

The hood should be unlatched and raised renmotely. If the
primary |l atch can be disengaged from the outside the vehicle,
it should be done by the use of a hook on a pull line. If this

latch is operated frominside the vehicle, entry nust be gained
to the interior through the door on the driver's side. (See -
Access to Interior). The latch rel ease nechanismcan then be
operated by a directly attached pull line or an inprovised

-36-



| ever set-up. Wth the primary |atch di sengaged the hood w ||
now spring up to be engaged by the secondary or safety |atch.
The engine conpartnent should be exam ned around the partly
open hood using a flashlight and a thin strip of plastic to
sweep for pull wires attached to the hood. Nylon tape should
now be attached to each side of the hood, or the tape can be

pl aced conpletely over the hood fromside to side, sticky side
up across the hood and then twsted at both ends so the sticky
side can be attached to the fenders on both sides. A pull Iine
should now be tied to one or both ends of the tape. A snal
anount of slack should be left in the tape to allow the hood

to raise a fraction of an inch when the safety latch is dis-
engaged to insure that the latch stays di sengaged. The safety
| atch should now be di sengaged and the hood, because of the hood

count er bal ance spring system wll nove up slightly against the
restraint of the tape. The hood should be bl ocked open so that
it cannot accidentally relatch. At this point the pull [|ine(s)

shoul d be pulled, fromthe opposite side fromwhere it is attach-
ed to the tape, peeling the tape off of the fender. The hood
will nove to its full open position. This neans of opening

the hood is only one of many nethods that have been used.

Di sconnect Battery

A bonmb in a vehicle can be designed to function when an
el ectrical conponent in the vehicle is activated. Thus the
power supply nust be disconnected. But there is a possibility
that col |l apsing power supply could also trigger the device.

Di sconnecting the battery nmust therefore be done renotely.

1. At ground - Attach one clanp of a junper cable to
the battery ground cable at the ground point and the other
end to a suitable ground. Di sconnect the battery ground
cable, with the junper cable attached, fromthe battery
ground point. Use a pull line to disconnect the junper
cable clanp fromthe ground it is clanped onto.

2. At battery post - Loosen one cable clanp at a
battery post. Keep a good contact between the |oosened cl anp
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by inserting a nail between the clanp and post. Work the
clanmp up the post slightly and hook the forked end (spike
puller) of a pinch bar under the clanp. Attach a pull line
to the upright end of the pinch bar. Froma safe distance
apply a snooth steady pull on the line until the clanp clears
the post. These are only two tested neans of disconnecting
the battery. Oher nethods nay be nore appropriate dependi ng
on the nmake and nodel of the vehicle.

Access to Interior

Openi ng the vehicles doors, hatch or tailgate could acti -
vate a device, consequently these actions nust be perforned re-
not el y. Initial access should be gained through the entry
farthest fromthe expected or normal |ocation of the target
i ndi vi dual .

1. Push button latch - a lever can be constructed froma
16-inch screwdriver and a strong (20 to 30 pound pull) horse-
shoe magnet. The screwdriver handle nust be nodified so the
magnet can straddle the handle, and attach to the car door.
The flat side of the tip of the screwdriver is placed agai nst
the push button and the magnet, which acts as a fulcrum is
attached to the car door. A pull line attached to a screw eye
in the end of the screw driver handle allows the operator to
function the lever renmotely. Pulling the handle end of the
screwdriver outward forces the tip of the blade in against the
push button unlatching the door, continual pulling pulls the
door open. Another nethod is to tape the shank of a screw
driver onto the door handle with the blade taped to the button,
Pulling on the handle forces the button in.

2. Pull latch - Mst pull |atches can be operated by a
flat tipped, padded gang hook taped to the door handl e and
attached to a pull line. In sone cases an inprovised |ever
system nust be used.

Renbve Rear Seat

Most rear seats are renoved fromthe seat bed by lifting

up and pulling forward on the seat. Two grapple hooks attached
to pull lines are required. Hook a grapple hook under the
left and right front corners of the seat. The rear wi ndows are
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then cranked down slightly and a line is passed out each w ndow.
Pull on both of these lines sinultaneously fromthe rear of the
car.

Gain Access to Trunk

Attach one end of a length of nylon tape to the trunk
lid and the other end to the bunper or body. There should be
about an inch of slack in thistape between the lid and the
body. Attach a pull line to the tape at this slack point.
Unl ock the trunk | ock. In nost instances turning the key wth-
draws the lock bolt and allows the |lid to disengage and the
trunk Iid, because of counter bal ance springs, will nove up-
ward, and the nylon tape will restrain it at this point. The
interior of the trunk should now be exam ned around the partly
opened lid using a flashlight and a thin strip of plastic to

sweep for pull wires attached to the lid. The pull |ine can
now be used to renove the tape and the lid will rise of its own
accord. Keys may be turned renotely by gripping the bow with

a vise-jaw pliers and using a pull 1line.

Move the Vehicle

D sengage all of the jacks carefully. Attach a tow cable
to the vehicle and tow the vehicle a sufficient distance to
insure the wheels and drive shaft nmake a nunber of revol utions.
This may function any device attached to the wheels or drive
shaft. Lock or otherwi se inmobilize the steering wheel. Place
portable ranps in front of or to the rear of both wheels on
one side. Tow the vehicle up onto these ranps. Repeat this
procedure with the ranps on the opposite side. Raise both
front wheels by the use of the ranps and repeat with the rear
wheels. This side to side and front to rear tilting may acti -
vate a device triggered by a tilt or antinovenent swtch
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Start the Engine

Renove the battery fromthe engine conpartnent and nove it
a safe distance fromthe vehicle. Using the necessary nunber of
booster cables hook the battery up again, nmaking the hook-up to
the battery last. A collapsing circuit switch nay have partly
arnmed a device which would function when electrical power was
supplied again. Canp a pair of vice jaw pliers onto the
ignition key and insert the key into the ignition swtch.
Attach a pull line to the pliers. Depending on the vehicle, it
may be necessary to punp the accelerator prior to starting the
engi ne. It may al so be necessary to place a weight on the ac-
celerator to depress it slightly, this again depends on the
vehicle. Turn the ignition key on with the pull line to start
the engine. Allow the engine to run until normal operating
tenperatures are reached. In nost cases the buttons, swtches
and | evers on the dashboard which operate the lights, horn,
air-conditioning, heater, power seats, w ndows, radio or tape
deck, vents, etc. can be pushed, pulled or turned with renote
lines or inprovised levers. Al of these conponents should be
checked renotely for operability.

Check the Fuel Tank

Checking the tank interior can be a nost difficult opera-
tion because access to the interior of npbdern gas tanks is
thwarted by baffles etc., inthe filler tube. |If there is a
strong possibility that a device has been placed in the tank
through the filler pipe, attenpts should be nmade to "fish" it

out of the pipe. If the device is believed to be gelatin cap-
sules filled with a chemcal that reacts violently with water
then the tank should be renoved. If a gelatin capsul e has been

used the delay tinme can be as short as 20 m nutes at an anbient
tenperature of 26° C. (77° F.). The delay increases as the
tenperature drops.
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No attenpt has been nade to point out the hundreds of
pl aces that a bonb can be placed. The trained bonb specialist
or technician knows where to | ook—which quite literally neans-
everypl ace.
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TYPE:

LI CENSE NO. :

VEHI CLE SEARCH CHECKLI ST
(Not RV or Mobile hone )

Model Body type Door s Year

St at e:

VEHI CLE LOCATI ON:

Descri be here. Sket ch on reverse.

TARGET LOCATION IN VEHI CLE:

DATE: DAY Tl ME:
1. Background information from owner/driver
2. Check of area around vehicle
3. Hands off exterior scan
For forced entry
Fi nger or hand prints
4. Hands off interior scan
Seat s
Fl oor
Door pockets
Sun visors
5. Under parts

Left front engine conpartnent and suspension

Right front engine conpartment and suspension

Left rear engine conpartnent

Ri ght rear engine conpartnent

Transm ssi on

Drive shaft

Em ssion control system

Muffler, resonator, tail pipe
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VEHI CLE SEARCH CHECKLI ST

(Not RV or Mobile hone)
(Conti nued)

Differenti al

Rear axle and suspension

I mobilize vehicle

Renmove wheel covers-renotely

Rai se hood—+enotely

Check at safety catch |evel

Check entire conpartnent

Take sanples of all fluids for

anal ysi s

D sconnect battery—+emotely

10.

Gain access to interior—+enotely

11.

Renove rear seat-—renotely

12.

Gain access to trunk--renotely

13.

Check entire trunk area

Move vehicle—+enotely

14.

Start the engine—enotely

15.

Qperate horn, lights, brakes,

heater, air conditioner, power

seats, radio/tapes, CB, etc.
Check fuel tank

Signature of person in charge

Si gnature of assistant

Time search started

Time search conpleted

| F NO DEVI CE OR EXPLOSI VES WERE FOUND - DO NOT | NFORM
ANYONE THAT THERE WAS NO DEVI CE OR EXPLOSI VES I N THE

VEHI CLE. SIMPLY STATE THAT NO DEVI CE OR EXPLOSI VES WERE
FOUND IN THE VEHI CLE
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POSSI BLE LOCATI ONS OF
AUTOMOBI LE BOMBS

On engine block - wired to coil and ground (Elec.).

On suspension - connected to hood latch (Pull-Elec.).

On fire wall - wired to starter and ground (Elec.).

Under dash - connected to nouse trap under accelerator (Press)
Under transmssion - wired to coil and ground (Elec.).

On steering gear box - connected to tie rod (Pull-Elec).
On manifold - thernostat switch on manifold (Therno-Elec.).
d ove compartment - connected to door (Pull-Elec).

Under driver's seat (Pressure-Elec).

Agai nst right rear door - tilt switch (Tilt-Elec)

On differential - connected to wheel lug nut (Pull-Elec).
Attached to shock absorber - flash cube (Elec).

In trunk over gas tank (Tine-Elec.).

In trunk - connected to Iid (Pull-Elec).

I ncendi ary under back seat (Chem cal).

Incendiary in gas tank filler pipe (Chem cal).

Under right rear wheel - charge under gas tank (Press-Elec).
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CHAPTER VI
Al RCRAFT SEARCH

Prior to entering the aircraft to search, enlist the
help of a crew famliar with the aircraft, or better still one
that has been working that flight if they are available. o
through the aircraft and |look for anything that is out of
pl ace, unusual, not there before, doesn't belong to any of
the crewmates and so forth. Caution themnot to touch it,
just locate it and tell the search party where it is. Remem
ber there nmay be nore than one device and you' re not | ooking
for a big package. 3-5 pounds of explosives properly |ocated
is sufficient to badly danmage or even destroy a pressurized
aircraft in flight.

Wil e the detonation of an expl osive device anywhere on
an aircraft in flight can have catastrophic results, there are
three critical areas which should be searched in the follow ng
order:

1. The flight deck where the pilot controls the air-
craft.

2. The passenger seating portion of the aircraft where
the seating is over the fuel cells. This is normally under
t he passenger floor opposite the aircraft w ngs.

3. The rear of the aircraft which contains restroons
and storage closets and on nost aircrafts--other than w de
bodi es—si de gal |l eys.

No matter how nuch redundancy is built into an aircraft
with the dual controls it all cones together in the nose and
tail where the various control systens are |located. The |o0ss
of the control systens through an explosion in these areas
therefore can be critical. An explosive device placed either
in or under a seat in the portion of an aircraft over the
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fuel cells could detonate down through the passenger floor and
into the fuel cells thereby causing a fire or detonation that
woul d cause the loss of the aircraft. When tine is a factor

t hese areas should be searched first in the follow ng order:

1. The rear of aircraft.
2. The passenger seating over the fuel cells.

3. The flight deck.

The rear of the aircraft offers the potential bonber a
good location for hiding a bonb vecause of its normal util-

ization for restroons.

Renmenber that an expl osive device can be placed and tined
to go off after the bonber has deplaned at his destination
and the aircraft has continued on to another destination.

Pr ocedur e

The aircraft should be divided into specific search areas
and covered so that no portion is overlooked. Generally the
aircraft mght be considered as having two separate and dis-
tinct search areas, inside search pattern and outside search
pattern. We will go over each separately and in detail.

Unl ess the potential bonber is an enployee of the airline,
the airport, a catering service or enployed by sone other |e-
gitimate conpany servicing the airport his opportunities for
planting a bonb are better inside the aircraft as a passenger
than outside on the flight |line where he m ght be observed.
Wth this in mnd we will cover the inside search pattern first,
We nust renenber that there is always a possibility that the
bonb has been placed in check baggage and was not found during
the pre-boarding spot check of check baggage conducted as part
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of airport security prograns for sonme airlines. Al checked
baggage is not exam ned every tine at all airports within the
continental limts of the United States. Al checked baggage
therefore will have to be offl oaded and exam ned one at a tine
by physical hand search. Detection devices for finding explos-
ives and/or bonb dogs should be used when avail abl e.

Inside Aircraft Search

The inside of the aircraft should be generally divided
into five areas for search

FI i ght deck
The passenger compart ment
The gall eys

The restroons

o~ w onpoE

The baggage storage areas

Those areas which are generally available to the passengers
shoul d be searched first in the follow ng reconmended order:

1. Restroons (rear ones first)
2. Passenger seating areas

3. Baggage or coat storage areas in the main portion of
the aircraft available to the flying passengers

4. @Gl leys
5. Flight deck. Al t hough the flight deck is listed |ast
this is not because it is not vital, but because there is nore

official traffic here and it would be nore difficult to place
a device in this area w thout being discovered.
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Restroons

Search everywhere—+n the towel racks, behind the drawers,

under the sink, behind any inspection panels (a screwdriver is
nost useful as nost inspection panels are held in place with
press and turn or release spring screws).
Look in the overhead, take the drawers out and | ook inside/under
the counter with a flashlight, feeling in those areas which one
cannot see into. A sticky bonb can be attached anywhere. Don't
forget the waste di sposal container; check anong the used towels
and so forth.

Passenger Conpart nent

Check under the passenger seats, in the seats, in the
backing, in the flotation cushions which are normally part
of the lower portion of each seat, in the overhead storage
racks, and in the storage areas designed for |ifeboats and
energency equi pnment normally found in the ceiling. Check the
first aid kits, boxes supposedly containing enmergency rations,
and flashlights or signaling devices. Check coat pockets and
handbags, hat boxes, cigar boxes; if it's there check it.

| nsi de Passenger Baggage Areas

Check garnent bags inside of the hanging clothing section,
t he pocket shaving kits, and inside shoes, briefcases, suit-
cases; take nothing for granted.

Food Gall eys

Search this area carefully as there are nunerous netal
food and beverage containers to check in addition to the
cabinets and cupboards in the galley itself. Check the
energency slide bundle on the galley door (don't forget those
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on the other doors). Always renmenber that the bonb you're

| ooking for doesn't have to be any larger than a three to five
pounder to take the aircraft out of the sky. Many food contain-
ers have a shelf inside on the top or bottomwhich is used to
hold dry ice. It is narrower than those shelves on which the
food trays are placed. The dry ice packages are slipped into
these areas to protect the freshness of the food. Pull these
gi ant ice packages out and | ook behind them Plastic explos-
ives and dynamte wll fit nicely therein. This an easily
over|l ooked area the flight stewardesses do not normally bother
with.

Flight Deck Including the Electrical Bay

This is the brain, the very nervous systemof the aircraft
and shoul d be checked thoroughly. Again check behind inspec-
tion panels, in flight bags, first aid kits, seating, thernos
jugs and so forth. Many aircrafts have a trap door in the
flight deck which | eads down a service |adder into the el ec-
trical bay. Check the packages here, tools, cigar boxes,
thernos bottles. Look for taped repairs and determne if any-
t hing has been added: an extra wire that |ooks out of place,
or a bulge in the wapping on certain equipment (a thermte
time pencil could raise hell in such a |ocation).

Qutside the Craft Search VWheel Wells

Start with all wheel wells and check thoroughly. It wll
be necessary to get up into the wheel wells of larger aircraft.
Look for sticky bombs, nmagnetically held packages, tool boxes
and so forth. Anything that doesn't look like it belongs there.
Unl ess our bonber is ground crew he woul dn't have nuch tine.
Have ground nechani cs who work the aircraft describe what
should be up in the wheel well. Have a volunteer famliar
with the aircraft check for anything that should not be there.
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Direct the volunteer to tell you where it is, leaving it
undi st ur bed.

| nspection and Service Panels

Qpen all inspection and service panels. A screwdriver
wi ||l assist considerably with depression turn or release spring
screws. Sone aircraft use recessed handl es which pull out and
turn to open.

Engi nes

Look for foreign objects in turbos. The bonber m ght
not use explosives. Anything that can be sucked into the en-
gine will really chew up the insides.

Baggage Conpartnents

Most aircrafts have containerized storage pods. They nust
be of fl oaded. Check inside the aircraft carefully, |ooking for
i ndications of |ining having been renmobved. Check inside in-
spection and mai ntenance panels. Feel carefully in those areas
you cannot physically look into. Check under the shel ves.

Once the baggage has been unl oaded fromthe containers check
the containers thenselves in addition to the |uggage and pack-
ages.

Renmenber you are not |ooking for a big package. A cigar

box sized device will do a lot of damage in a pressurized and
confined area.
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LEAST R SK BOVB LCOCATI ON

In 1978 the FAA conducted a series of tests to determ ne
the best (least risk) location in a nodern transport aircraft
for the crewto place a bonb discovered in-flight. According
to FAA officials, findings indicated "that there is every
i kelihood that an aircraft can be |anded safely and that in-
juries to passengers will be mnimal in the event of an in-
flight explosion, provided the flight crew follows the pro-
cedures now bei ng devel oped for handling expl osives discover-
ed aboard an airline." See table below for least risk |o-
cations of various aircraft.

oG8 .. Right Rear Galley Service Door
oo Tail Cone - as far up on cone as possible
o100 Wth lower galley - on Glley Service

Door Wthout - Left or R ght Rear
Passenger Door

L-1012 =~~~ On Galley Service Door under Passenger
Fl oor

B-vo07. .. . Left Rear Passenger Door or R ght Rear
Gl l ey Service Door

B-727. . . M d- Gl l ey Service Door

B-737 .. . Left Rear Passenger Door or Right Rear

Gl l ey Service Door
B-747 Left or R ght Rear Passenger Door
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Service Emergency
Entrance Exit

Service Emergency Wing Area
Entrance Exit

Emergency Exits

HEEH
"1 HBAA

Passenger Emergency
Entrance Exit Wing Area

Emergency Exits

Passenger //;;:;gency

Entrance Exit

Three critical areas which should be searched
with particular care due to their critical performance
factors in relation to the aircraft.



CHAPTER VI
BOMBI NG SCENE
I NVESTI GATI ON  TECHNI QUES

| nvestigative Cbjectives

The chaos and confusion at a bonbing scene nmay cause the
investigator to lose sight of his objective. |If objectives
are not established, the investigator's actions nay becone re-
actions to the pressures created by the situation. The objec-
tives of the investigator at the scene of an explosion after
properly securing the area are to determ ne what happened, and
secondly, how and why it happened. |If these determ nations
i ndicate that an Inprovised Expl osive Device (IED) or an in-
cendiary device was the cause of the explosion and/or fire,

then it is assuned that it was an intentional act - hence, the
next objective is to discover who did it. The action taken at
the scene will, ideally, further these objectives by collecting

sufficient evidence to identify the perpetrator, and to link the
individual or individuals to the crime scene as well.

Establish Control and Organi ze Personnel

This phase will contribute nmuch towards determ ning the
success of the investigation. It nust be imediately deter-
m ned what agency is in charge and who will be the Incident
| nvestigation Team Chief. Efforts must be coordinated, con-
trolled, and directed by the Team Chief to achieve desired
results. It is quite possible to have a great deal of unorgan-
ized activity at the bonbing scene with very little or no
actual acconplishnent.
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Secure and Protect the Scene

This action is taken in conjunction with establishing
control. Most steps will be taken as a normal investigative
procedure even before responsibility for control of the scene
has been established since securing and protecting a crine
scene is certainly fundanental to all searches conducted by
Law Enforcenent and other Public Safety officials. The area
surroundi ng the seat of the explosion should be cordoned off
by rope or police barricades out to distances ranging from
fifty yards in areas where natural |ines of demarcation such
as roads and fences or walls cannot be crossed over, to as
far as a city block where vehicular traffic can be detoured
around the scene or if an an open area, out to as far as
300 neters. Protection and security of the scene is compli-
cated because of the nunber and variety of agencies which
normal ly respond to a bombing incident; this includes firenen,
rescue squads, utility personnel, anbul ance drivers, property
owners, insurance investigators, and ordinary sightseers (who
have a tendency to pick up souvenirs which rmay be val uabl e
evi dence) as well as nenbers of the news media. Wth this in
mnd, an area as large as is practical shouldbe secured at the
onset for one can always retreat and establish new boundaries
to normalize the area as demand permts. At this point sone
t hought must be given to news releases - not much information
can be given at this time, but the nedia can be requested to
assist in warning people to stay away fromthe scene.

Steps may have to be taken to protect the seat of the
expl osion and the inmediate area fromthe el enents. Tarps or
pl astic sheets should be used to cover these areas if rain,
snow, or extrenely heavy winds are predicted or actually oc-
curring.
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Safety At and Around the Scene

Practically everyone at a bonbing scene has a desire to
go to the seat of the explosion. Unless there are victins in-
side, or sone other conpelling reason to enter the inside area,
personnel responding to the scene should refrain fromentering
and prevent others fromdoing so until given permssion to do
so by the Team Chi ef.

A bonmbi ng scene is an extrenely unsafe area, to those
i medi ately involved in the investigation and to other in-
di vidual s who have a legitinmate (or not too legitimte) reason
for being at the scene. There is always the possibility that
one or nore IEDs may still be present in the area; or that un-
consuned expl osives may be in the still snoldering debris;
downed power |lines, and fractured gas and water mains are a
hazard; structural damage to the building which may cause sub-
sequent col |l apse of portions of the building nust be consider-
ed. The Team Chief nust insure at this point that all wutili-
ties such as gas, electricity, water, etc. be properly discon-
nected or shut off by persons authorized or properly trained
to do so. No one should enter the area around the seat of
the explosion until the Team Chief has declared the area safe
enough to start the investigative procedures.

Organi zing Scene Search

The success of any scene search rests mainly on control
of the scene. Like so many crinmes that occur in public, con-
fusion can adversely effect the efforts of the investigator.
Bonbing incidents are usually well noted by the general public
whi ch present certain problens to the Interview Teans. I n
addi ti on, because of the danage done at the scene, the group
t hat gat hers may be apprehensive, insecure, hostile, and
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somewhat nmore unruly than crowds which normally gather at
incident sites such as bank robberies, autonobile accidents,
or street hom cides. The nunber of people with vested inter-
est in the bonbing scene, as previously nentioned, will also
be mIling about trying to do their thing. Confusion may al so
be precipitated by news coverage and the nunber of other |aw
enforcenent and public safety officials responding to the
scene. The investigator cannot elimnate the causes of con-
fusion but when the investigative operation is properly
organized this will elimnate the deleterious effects of con-
fusion. The Team Chief is responsible for news rel eases.

The Team Chi ef nust assign specific tasks to his nen as
they arrive at the scene. Certain tasks nust be acconplished
and they will be assigned to those nmen who have the skills to
execute the task. There nust be:

Seat Search Team (referred to as the inside team
Perimeter Search Team (referred to as the outside team
Interview Teans - Inside and Cutside

Phot ogr aphi c/ Sket ch Team

a ~ 0o bdDPE

Evi dence Team
Note: The inside team could cover the seat of the expl osion
out to 50 yards; the outside team fromthe established perineter

i nwar d.

The Team Chief will also insure that certain equipnment is
avai |l abl e. There nust be:

1. Safety equipnent, hard hats, safety shoes, flash-
lights, etc.
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2. Scene search equi pnent, rubber or plastic gloves,
shovel s, sifting screens, magnets, etc.

3. Evidence gathering and packagi ng equi pment to include
cl ean, unused, w de brushes.

4. Caneras, sketch pads, tape neasures, etc.
5. Communi cations equi pnrent - between teans.

6. Security equi pnent such as tarps, spotlights, identi-
fication and warni ng signs, etc.

7. Tape recorders for interviews with w tnesses.

Command Post

A command post should be set up at the tinme the search is
bei ng organi zed. The first input should be the conpilation of
avail able information fromthose who are already at the scene.
As nore investigators arrive, the control and coordination

function beconmes nore critical. |If several agencies are in-
vol ved, it nmay not be possible to maintain a single unified
command of all activities. It is, however, essential that the

functions of the various agencies be coordinated. The conmand
post is where information is nutually exchanged so that each
participating agency is aware of each other's activities. An
outside team interviewer may have discovered sonething of im
portance to the Seat Team the Photographic Team nay see some-
thing that the sketch artist can put on paper in nore detail;
the sketch artist may see sonething that the Photographic Team
can filmin greater detail; an IED technician can nake his
expertise available to both search teans to suggest that the
type and conposition of the device, indicating what they shoul d
keep an eye out for. The Command Post should be located in an
area which is readily accessible to the bonbing scene wi thout
being so close that its presence would cause undue traffic

t hrough or close to the site of the explosion which would of
course destroy or contam nate val uabl e evidence. Questions as
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to the progress of the investigation will all be funneled into
the Command Post, especially questions fromthe news nedi a.

The Team Leader will keep his teams, the news nmedia, and nem
bers of other investigative agencies inforned of progress
which will relieve boredom and boost the norale of all the

personnel invol ved.

Organi zing the Team Effort

A systenmatic approach nust be used. Specific areas nust
be assigned to each team Personnel on the Seat Search Team
shoul d not wander out into the area assigned to the Perineter
Search Team and pick up debris. They could contam nate these
itenms due to the fact that they may have already handled itens
at the seat of the explosion which were contam nated with ex-
pl osive residue. It is expected of course, that all search
team personnel will be wearing plastic or rubber gloves. The
Phot ogr aphi ¢ Team should systematically cover all the area and
if there is nore than one team avail able, they should determn ne
who is to work in the different areas. |Itens which could be
bonb conponents or itens that are to be secured as evidence
shoul d be photographed, if possible, before they are noved.

In this particular respect, the artist who is maki ng sketches
of the scene should place on an initial overall sketch of the
scene, the location of these itens. These itens on this
initial sketch will later be identified with the aid of

the Evidence Teamas to what they are and their |ocation by

a nunber or letter call-out or keying system The sketch
artist should procure, if possible, architects or engineer

bl ueprints of the building and area so that he can transfer
the initial itemand location data to this nore accurate
detail drawi ng of the scene - everything should be rel ated

to the seat of the explosion by distances and direction in
feet or inches (or centinmeters). Interview Teans should agree
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bet ween thenselves who is going to be interviewed by which
team so as not to irritate the witnesses with having to ans-
swer the sanme questions asked by different team nenbers over
and over again. Probably the npost inportant teamis the

Evi dence Team who are responsible for taggi ng, packaging,
and preserving evidence to insure chain of custody of itens
renoved from the scene and to avoid contam nation of various
itenms. This is of course basic to all investigations invol-
ving crinme scenes.

| ndi vi dual Team Procedures

a. Seat Search Team - After the blast area has been
decl ared safe to enter, this teamdetermnes the |ocation of
the seat of the explosion. It is always a good procedure to
have soneone with themwho is famliar wwth the |ayout of the
area, such as the owner, tenant, a building custodian or se-
curity personnel, etc. Wthout touching anything, the team
menbers survey the site; this close survey holds true whether
the blast is inside or outside of a building or sone other
structure. Pictures are taken and sketches are made. The
team nenbers then proceed to nove |arge novable itens away
fromthe seat of the explosion placing themin an exam nation
and evidence tagging area |located a reasonably short distance
away fromthe site. Al of these itens should be placed on a
tarp, drop cloths, or large sheets of plastic so as not to
contam nate any of the ground or area around the blast site.
Smal | er pieces of debris are placed in |large plastic bags
and placed in the exam nation area. Portions of the building
itself such as pieces of wall, ceiling, floor, doors, w ndow
frames, glass, etc. wll also be renoved with judicious care.
|f a Forensic Laboratory nenber is available at the scene,
hi s advice should be sought as to which pieces of structure
m ght be reasonably expected to be contamnated with the
expl osi ve conpound resi due. Fi xtures such as overhead
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lighting fixtures, wall sw tches, sink, or other bathroomfix-
tures, wall switches, sink, or other bathroomfixtures, heating
or air conditioning ducts, etc. should be renoved or if that
isn't feasible, generous swabbi ngs should be take Each swab
is placed in a small screw cap glass vial and suitably | abel ed
as to what it cane fromand where the itemwas |ocated. After
these | arger pieces have been renoved from the inmedi ate bl ast
site area, a very careful sweep-up is carried out, debris on
ceiling, walls, built-in-book cases, fireplace mantel piece,
counter tops, etc. are carefully swept, with soft brushes,

into suitable, clean unused containers. The floor is then
carefully swept and all of this fine debris is picked up by
dust pans and carefully placed in a suitable container. The
arduous and tine consum ng task of sifting this dirt, dust

and fine debris begins. The sifting screens should at |east be
as small as 20 nesh (ordinary wi ndow-screen). They should be
supported at |east waist high and be |arge enough so that at

| east four nen can conduct sifting and exam nati on operations
together. This sifting should be well away and down-w nd from
the exam nation and evidence tagging area where the other itens
renoved fromthe site have been gathered. This sifting of snal
debris is extrenely inportant for it is during this operation
that portions of the explosive device may be found. Small bar
magnets shoul d be passed over the sifting screens during sift-
ing operations to pick up small bits of nmetal which could be
parts of the IED. The larger itens which are to be exam ned
|ater are of value to the |aboratory chemst. They will be
swabbed and packaged for analysis in order to determne the type
of explosive used. Portions of the explosive device, found by
sifting operations, can also be identified and provide investi-

gative |l eads after being exam ned by |ED techni ques. If it is
necessary that portions of the structure be noved, do so but
don't bulldoze it all into a pile 20 feet away. The Incident

| nvestigati on Team Chi ef should have for consultation, if avail-
abl e, a nenber of a Forensic Lab and an | ED design technician.
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These nmen will initially work with the Seat Search Team but
should be available to all the other Teans as needed. Conmmuni -
cation should be nmmintai ned between the Team Chi ef and the Seat

Search Team and the Perineter Search Teamat all tines. If the
seat of the explosion was outside of a structure - in an open
area, such as a lawn, parking lot, driveway, road, etc. - sanples

of soil or sweepings should be taken the blast hole and al so
froma simlar area 20 to 30 neters away. This allows a basis
for |aboratory conparison. An ordinary garden bulb planter

can be used to lift plugs of soil fromboth areas - if in open
ground - and can be dropped, untouched into evidence cans and
tightly sealed. Labeling of these itens is very inportant,
noting especially where the sanples were taken. On a hard sur-
face, sweepings should be taken, fromthe blast site and from
anot her area a short distance away by separate broons or brush-
es.

A phenonenon of the detonation of an expl osive charge
shoul d be noted here. A high explosive can have a detonation

rate up to 27,000 feet per second and will develop a blast shock
wave traveling approximately 13,000 mles per hour or 9,060 ft.
per second (sonmewhat faster than a speeding bullet). This shock

front of conpressed air noving away fromthe explosion is only a
fraction of an inch thick and anything in front gets noved. As
the shock front noves outward away from the expl osion, a vacuum
is created behind it. As the surrounding air rushes into this
vacuum (whi ch causes the |oud noise) a suction or negative pres-
sure phase takes place. Mny light objects which are pushed
outward by the blast phase are then sucked back in toward the
seat of the explosion during this negative pressure phase.

| nvestigators seeing nuch light weight small debris very close
to the seat of the explosion are apt to conclude that only a
smal | expl osive charge was used and may try to develop entirely
false |l eads as to what was used and how nuch.
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A necessary fact to consider at all explosions is that fires
may be started by the explosion and nust be put out by fire de-
partment personnel. The breaking up of the building and the hos-
ing down of the area will of course destroy nmuch val uable evi -
dence as pertains to the collection of sanples of debris and
swabbi ngs. However, if fighting the fire can be concentrated on
the structure itself, the Perinmeter Teammy still be able to
coll ect usable sanples of soil and debris for |aboratory analysis.

b. Perineter Team - The area surroundi ng the expl osion
site is divided into sections. These sections can be marked
out by lines or tapes. The search begins at a point determn ned
by the Team Chi ef dependi ng on adjacent structures and nateri al
barriers surrounding the site. Every square foot of ground nust
be scanned and anything and everything which could have conme from
the blast site nust be collected and placed in proper evidence
contai ners. Roofs, windowsills, gutters, trees, shrubbery, and
stormdrains nust be carefully searched. As each section is
cleared, the lines or tapes can be noved to delineate the boun-
daries of the next section to be searched. Any nunber of search
patterns can be devel oped though a pattern starting at the maxi-
mum perineter distance and roughly circular divided into segnents
like slices of a pie is sure to cover a maxi numof surface area -
the Strip, Spiral, Gid, or a variation of the Gid, and the
Quadrant search pattern, can also be used depending on terrain
and obstacles. This large area search is time consum ng, boring,
and tiresonme, and team nenbers should be rotated or changed al nost
hourly. This search nmay take one or two days depending on the
ar ea. Each item deened worthy of collecting for |ater exam nation
shoul d be phot ographed before renmpoval and should be noted in a
sketch with location and di stance fromthe seat of the expl osion.

-63-



There will be many occasions when a careful perineter
search and an expl osi on seat search cannot be conducted over
a period of several hours. Vehicles and such in a main traffic
artery nmust be picked up and trucked intact to a building such
as a warehouse or to a parking lot or open field and thus ex-
am ned. Here again, the surface upon which these itens are
pl aced should be covered by tarps, etc. to avoid contam nation
by ot her conpounds. Unfortunately, nuch expl osion seat evidence
is lost in these cases. It should be noted, at this point,
that the Team Chief should formulate plans during the first
day of searching for evidence, for personnel to guard the area
around the seat of the explosion and critical portions surround-
ing the seat during the hours of darkness. Floodlights can
be used to illumnate the area as an aid to keeping the area
under surveillance.

C. Interview Teans - Two teans should be assigned to
interview witnesses or possible witnesses - one team near the
expl osion seat and the other teamworking inward fromthe Peri -
meter Search Team Ordinary interview techniques famliar to
all law enforcenent personnel will be enployed with sone specific
guestions concerning | oudness of explosion, color of snoke,
brilliance of flash, peculiar odor, etc.; questions which are
conpatible to investigating any type of unexplained expl osions.
As in normal procedures, license plates of all cars in the
vicinity should be noted; questions concerning people seen
w th packages, etc. should naturally be asked. A tape of
interviews should be made with perm ssion, of course, of the
interviewee. These tapes can |ater be analyzed by Psychol ogi -
cal Stress Evaluator (PSE) techniques. Comrunications should be
mai ntai ned wwth the Team Leader during the conduct of these in-
terviews as needed to keep the Team Leader infornmed of possible
| eads. As was noted before, there will be anple people to inter-
view at the scene of an expl osion because the curious and
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sightseers will flock to the scene with only a handful being able
to contribute anything of real value to the interviewer.

d. Phot ogr aphi ¢/ Sketch Team - A npbst inportant asset for
court presentations are good photographs and cl ear understandabl e
sketches. The still photographer should be one of the first
persons free to nove around the seat of the explosion after the
Team Leader declares it safe to do so. Everything should be
phot ogr aphed at the seat before anything is touched or noved.

Every frame shot should be identified, by frame nunber, in a
log either by the photographer or soneone assigned to assi st
himin this recording activity. I f anot her photographer is

avai l abl e, he should be assigned to work with the Perinmeter Team
Overal |l shots should be taken first of the whole area to be cov-
ered by the Perineter Team Later itens deened of sufficient
value to the investigation found by the Perinmeter Team should

be photographed before being picked up. Photos fromthe air

are valuable to show extent of damage. Again, a log nust be kept
of each franme shot. If there is only one photographer avail able
to the investigators, then Perineter Teamactivities wll have

to be delayed until the seat area has been conpl etely photographed.
Motion pictures of the area prove invaluable in identifying wt-
nesses, sightseers and others attracted to the incident and may
prove hel pful in placing the perpetrator at the spot if he is
lingering around to admre his handiwork. The notion picture
caneranan is just about the first man working along with the Team
Leader, if a good record of the inmmedi ate scene foll ow ng the ex-
plosion is to be recorded. It nust be kept in mnd though that a
notion picture canera panning the people surrounding the scene

at the outset can sweep the area clear of people including pos-
sible useful wtnesses and guilty parties quicker than a pointed
shotgun. The sketch artists should initially rough out interior
and exterior sketches of the scene. Before the inside team

nmoves anything, itens should be sketched in and identified and
their distance fromthe seat noted on the sketch. Then the arti st
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works with the outside team indicating the areas as they are
searched and noting on the sketch the location of itens which

are picked up for later exam nation and their distance fromthe
seat. The primary purpose of the Photographic/ Sketch Teans,

as in the investigation of all incidents by Law Enforcenent agen-
cies, is to preserve for study and verification and perhaps |ater
presentation in court those flighting kal ei doscopi c scenes en-
countered at a scene of mass confusion for which the mnd is un-
able to cope and recall at some future date.

e. Evidence Team- ldeally, evidence collected at the
scene should be identified and packaged by as few individuals
as possible. Consideration of the chain of custody is often
over |l ooked during the confusion which normally acconpanies the
i nvestigation of an explosion. This confusion can be further
complicated by the nunmber of searchers and different agencies in-
volved. It is absolutely anmazing as to the nunber of different
ways that Public Safety Oficials, at all |evels of comuand,
have in collecting, identifying, packaging, and naintaining con-
trol of evidence and sanples collected at the scene of an ex-
pl osion. Everything from plastic refrigerator bags and sandw ch
bags, plastic, glass and tin containers - sealable or not, tin
foil, shopping bags, newspaper, and even "just some ol d paper
bags picked up at the scene", plastic |awn bags, garbage bags,
and Saran Wap; even garbage and trash cans found at the scene
have been used. The contents of these containers are sonetines

identified with stick-on |abels, grease pencil, and of course,
recogni zed evidence |abels of all kinds used by various Law
Enf orcenment agencies. |In sonme cases chain of custody can be

noted on these "official tags"; at other tines, soneone signs
a slip of paper, transferring control of

"63 assorted packages of evidence collected at
on from to M .

Not hardly too good for presentation in court. The way evidence
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is collected, packaged, and identified is just as inportant as
what was col |l ected. It also makes the Forensic Laboratory job

a lot easier if this Evidence Team does their job right. It is
advi sable to have one Evidence Team Chief even though there may
have to be nmore than one evidence teamoperating in the area. A
| og must show what it is, where it came from and in some cases,
when it was picked up. The log should also refer each itemto
cal I -out number or key letters on the Sketch artist draw ngs

of the scene, and if possible to the photographers frame number

|l og. The use of notes on evidence tags and logs will facilitate
the establishment of the chain of custody and assist in keeping
track of the nunmber of items retained as evidence. Here again,

a member of the Forensic Laboratory and a bonmb technician should
assist in the identification and |abeling and advise and assi st
the Team Leader in determ ning what absolutely nust be kept.

The Forensic Chem st from the |aboratory should supervise the

t aking of swabbings fromitems too large to take to the |aboratory.
The packaging of sanples to be sent to the |aboratory must con-
sider the four followi ng points - sanples fromdifferent areas
must not come in contact with each other - this of course in-
cludes sanples of soil or debris picked up as control sanples;
inside searchers should not touch anything in the outside search
area - it is of course advisable, as noted before, that the sear-
chers wear plastic or rubber gloves; sanples and swabbi ngs must
be packed in airtight containers; if plastic bags are used, they
should be of the self-press sealing bag or a heat sealing instru-
ment should be available, and large items can be packaged in
garbage or |awn bags taking care not to poke holes in the bag.

Packagi ng:

(1) Volatile liquids in sealable, airtight glass
cont ai ners.

(2) Solids in clean unused paint cans of suitable size -

rap the Iid on with a block of wood and a hammer -
tape the edge of the lid.
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(3) Acids in sealable glass vials with screw tops.

(4 Soil in clean unused paint cans of one quart size -
rap the Iid on with a block of wood and a hammer -
tape the lid edge.

(5 Wre and other bonmb conponents (suspected) such as
batteries, clockworks, mousetraps, clothespins,
switches, in sealable plastic bags and then into
one-gallon unusued paint cans - sealed as noted above.

(6) Bulky itens - small cardboard boxes up to 3,000 cubic
inches (10 x 10 x 30 inches) sealed with nylon tape
shoul d be used and then placed in garbage or trash
bags. I f unusual shaped metal itens must be packaged,
cover the sharp edges with clean tape before placing
in bags to avoid breaking the bags and allow ng ex-
pl osive residue to be conprom sed.

(7) Swabbi ngs taken with Qtips or like collecting de-
vices in glass screw top vials and then into clean
unused paint cans, sealing instruction as noted above.
Most large itens that cannot be packaged will be
swabbed. The Forensic Laboratory really cannot use
doors, wi ndow frames, air conditioners, car hoods,
trunk decks, tile walls, concrete blocks, counter
tops, etc., but can accept pillows, carpeting,
drapes, sections of floor and wall panels, the sus-
pect's clothing, etc. Use good judgment and the
advice of the Forensic chem st at the scene as to
what should be packaged. But most inportant of all--
keep track of everything--keep a good |abeling and
| oggi ng system It is not necessary here to discuss
clothing sanples or autonobile sanples, these are
covered by contenporary investigative procedures.

The main thing that the Evidence Team nmust keep in
mnd is the identification and separation of sanples
to maintain evidential integrity and to avoid con-
tam nation and/or the |loss of contam nation.

Laboratory Criteria in Packaging and Shipping Sanmples for
Laboratory Exam nation

Several problem areas involving the collection and sub-
m ssion of evidence for examnation by Forensic Laboratories
have been identified. These problem areas include proper col-
| ection and preservation of evidence, splitting of evidence

-68-



bet ween | aboratories and postal requirenments regarding regis-
tered or certified mil.

In the area of evidence collection and packagi ng, two
maj or probl ens have been encountered: possible cross-contam na-
tion of exhibits in bonb cases and | oss of possible |atent
fingerprints in arson and firebonb cases.

When evi dence containing known dynamite or dynamite
wrappers is submitted, it nmust be suitably packaged or vapors
from the explosive can contam nate any other exhibits in the
sane container. Dynamte sanples or wappers should be packaged
in sealed glass jars or nmetal cans. |If plastic bags nust be used,
the evidence should be packaged in a separate shipping container
fromthe other itens submtted. |In general, it is good practice
to submt any evidence connecting the suspect with the incident,
e.g. clothes, hand swabs, etc., in a box separate fromthe debris
collected at the crime scene. This will preclude any possible
contam nation of the itens fromthe subject by materials fromthe
crime scene. (Oher evidence collected at a crinme scene shoul d
be packaged in a container of suitable size and type for the
exhibit, e.g. a few hairs should be placed in a small box or
envel ope, not in a large plastic bag.

A serious problemis encountered when fingerprint exam na-
tions are requested on arson or Ml otov cocktail evidence. I f the
sanple is packaged in a vapor tight container to preserve vol a-
tile vapors, latent print inpressions are rapidly lost. This
probl em may be surnmounted in an instance where an unbroken or
partially burned Ml otov cocktail is recovered by a nodification
of the packagi ng procedure. The bottle should be handl ed care-
fully to avoid disturbance of any fingerprint inpressions present.
The wi ck portion should be renoved and placed in a sealed gl ass
jar or netal can and suitably |abeled. Any liquid present in the
device should be renoved and a small sanple, about one ounce,

-69-



placed in a tightly sealed container. The neck portion of

the bottle should be sealed with tape and the bottle placed in

a paper bag for shipnent to the |aboratory. This procedure

Wil lessen loss of latent fingerprint inpressions on the bottle.

For other types of debris collected at a fire scene, seal-
abl e vapor-tight containers should be used. If the evidence is
such that it cannot be placed in cans or jars, e.g. size
or shape, it may be packaged in self-sealing plastic bags. The
top of the bag should then be sealed with tape to prevent open-

ing in transit. The bag containing the evidence should then be
pl aced inside a second bag simlarly sealed. This procedure
W ll reduce the loss of volatile flammable |iquids which readily

di ffuse through thin plastic. Thin plastic bags, e.g. sandw ch
bags, dry cleaner bags, etc. are virtually useless in arson evi -
dence packaging and should be used only in extrene energencies.

| f such plastic is used, several layers should be enpl oyed.

Sonme confusion regarding the proper techniques and
materials for the collection and packagi ng of hand swabs in
expl osive incidents still remains. Sanples for explosive resi-
due should be collected on wooden shafted cotton swabs rather
than plastic although plastic swabs will suffice when wooden
shafted swabs are unavail able. Acetone is used to wet the swabs
for testing purposes. The hand swab sanples are collected only
fromthe palmand finger areas of the hands. Each test sanple
is placed in a |abeled small screw cap glass vial. Plastic bags
shoul d not be used as explosive vapors are readily |ost through
the plastic and the sanples nay be subject to cross-contam nation
fromother itens in the sanme shipping container

Anot her maj or problem area involves requests for |aboratory
exam nati on of physical evidence when the evidence is submtted
to nore than one | aboratory. The involvenent of severa
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| aboratories in a single case poses jurisdictional and operational
probl ems and may nake effective conparisons between itens inpossible

When a portion of the evidence in a case has been sent to
the laboratory "A' of another agency, City, State or Federal, the
letter of transmttal to |aboratory "B" should indicate the nature
of the other evidence submtted, the exam nations requested, and
to whom sent.

|f re-exam nation or additional exam nations of evidence
previously exam ned by another |aboratory are requested, two
requirements are inposed. The submtting agency nust include with
the transmttal letter, or separately submt, a copy of the |abora-
tory report of the previous examner and a |etter authorizing the
exam nation by the second |aboratory. This is necessary to avoid
possible conflict with the other |aboratory and to alert the
second | aboratory to any changes which may have occurred to the
evidence as a result of the prior exan nation.

Postal requirenments have recently been tightened to prohibit
the attachnent of letters on the outside of registered or certi-
fied packages. This has been the principal nethod of subm ssion
of evidence to many | aboratories and has posed sonme probl ens.
The submitter should utilize three copies of the letter of
transmttal. One copy is placed on the inside of the evidence
container, a second copy is affixed to the outside of the seal ed
contai ner but under the outer wapping. This allows the evi-
dence technician to properly receive and log the case w thout
the necessity of opening the sealed container. A third copy
submitted separately will serve to notify the |aboratory that
evi dence is being submtted and should it not be received in
a reasonable time, the submtter can be alerted.

Concl usi on

As far as the nmen on the scene are concerned, picking
up, screening, locating, and getting first hand reports of what

-71-



has happened is their main concern. Reconstructing the before-
bl ast-layout is nice but to a good team not essential except to
per haps assist the bonb technician to determ ne the size of the
expl osive charge. Sifting and sifting nay produce results as
far as bonb conponents are concerned but unless a bonb technician
is present to examne the siftings at the scene or at a Forensic
Laboratory, nore than one sifting is a waste of time. The bonb
scene is nuch like a jigsaw puzzle--but it can't be put together
at the scene. \When the |aboratory finds out what the expl osive
charge was; when the technician determ nes what it was nade of;
when the interviews bring sone |eads; when the photographs give
a clue as to the charge; and when the interviews are anal yzed,

a picture mght start to emerge.
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CHAPTER VI | |
BLAST, PRESSURE EFFECTS

The purpose of this information is to provide Public
Safety Oficials with a general understanding of the effects
and hazards associated with the explosion of an Inprovised

Expl osive Device (IED). It will also enable the determ nations
of peak blast pressure and its effects upon persons or struc-
tures. It includes graphs for use in determning incident pres-

sure, reflected pressure, dynamc pressure, peak wind velocity
and shock front velocity for a variety of explosives. The in-
formation furnished is based on tests conducted under control -
led conditions. When the uncontrolled conditions of an |IED

i ncident are encountered the pressure and distance figures

gi ven nust be considered as approxi mations, and not absol ute
pressures or precise mninmumdistances.

BLAST SHOCK WAVE

Basically, the effects of blast pressure are caused by
the bl ast shock wave, which is a sudden increase and subse-
guent decrease in air pressure, occurring when an expl osive
det onat es.

The bl ast shock wave is simlar to a sound wave and

travels through the air in the same manner. It can be visual -
ized as the outside surface of a ball for an air burst, and the
outside surface of a half ball for a surface burst. This |ayer

of conpressed air noving outward has an extrenely sharp front

| ess than one-thousandth of an inch thick, called a shock front,
in which the pressure rises abruptly to a peak pressure. The
shock front, the high pressure area behind it, and the foll ow
ing |low pressure area, forma conplete blast shock wave, as
shown in figure 1.
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The increased pressure associated with the shock front is
normal ly the primary cause of damage and injury.

The bl ast shock wave can travel as fast as 13,000 m|es per
hour (19,060 fps) initially, then slows down and stabilizes at
approximately 750 mles per hour. As the blast shock wave travels
out fromthe explosion, its pressures decrease until they finally
degenerate into sound waves.

<+— PEAK PRESSURE

SHOCK H GH PRESSURE AREA

FRONT

ATMOSPHERI C PRESSURE

LOW PRESSURE AREA

Figure 1. Blast Shock Wave

BLAST PRESSURES AND FRAGVENTATI ON

An expl osion rel eases energy producing bl ast pressure. \Wen
bl ast pressure is confined, as in a pipe bonmb, it ruptures the
pi pe and inparts velocity to the resulting fragnents. The re-
mai nder of the energy then produces the blast shock wave. Both
the fragnments and the blast pressure can cause serious injury
or death.

Bl ast Pressure

The bl ast pressure, in the formof a high pressure shock
front, noves radially in all directions fromthe point of the
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expl osion and, |ike sound waves, wll flow over and around a
barrier. Also, as the blast wave collides with surfaces, these
surfaces reflect and reinforce the initial pressure. Al of

t hese characteristics nmust be considered in providing suitable
protection. Following are the types of blast pressures and

the conditions under which they are encountered.

| nci dent pressure

This is the pressure level at right angles (90 degrees)
to the direction of travel of the blast shock front. A person
seeking shelter behind a barrier, wall, building, etc., which
is in the line of travel of a blast shock front, would be ex-
posed to incident pressure. See figure 2.

Dynami c pressure

This is the pressure resulting fromthe high wind velocity
and increased density of the air behind a blast shock front. A
person standing in the open, in the line of travel of a blast
shock wave, would be exposed to dynami c pressure. Additionally,
he woul d be exposed to incident pressure.

Refl ected pressure

This is a rapid build up of pressure that occurs when a
shock front strikes a flat surface in its line of travel. A
person standing near a barrier or wall facing an expl osion would
be exposed to reflected pressure. See figure 3.

Fragnent ati on

Primary fragnments

These are fragnments of the |IED container whether it be a
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steel pipe, suitcase, cardboard or wooden box, netal tool box,
plastic mlk containers, glass bottle, etc. Included in this
group are the deliberately added casualty producing m ssiles
assenbled in or attached to the outside of the container such as
nails and brads, small bits of nmetal such as nuts, bolts,

bal| bearings, BB's, broken glass and the |ike.

Secondary fragments

These are those pieces of the IED other than the container
or added casual ty-producing mssiles which are created by the
shattering effect of the explosion such as timng devices,
switches, triggering devices, electric power supply itenms, wre,
caps or other such conponents used to activate the |ED.

The initial velocity and size of fragments froman |ED
depend upon the thickness and construction of the explosive
container and the type of explosive used. Initial velocities
wi th TNT expl osive can exceed 6,000 m | es per hour (8,764 fps),
with velocity decreasing as the fragnents travel away fromthe
explosion. For fragments weighing 1 to 3 ounces, the reduction
in velocity is approximately 10 percent in 20 feet of travel,
15 percent in 50 feet of travel, 25 percent in 100 feet of
travel, and 50 percent in 200 feet of travel. Larger frag-
ments have lower initial velocities but, because of their in-
creased wei ght and nonmentum |ose less velocity as they trave
away from the expl osion

In addition to fragments, secondary m ssiles such as stones,
wood, nmetal, etc. may be thrown out from areas adjacent to the
expl osion. Also, nearby wi ndows and walls nmay shatter to produce
flying splinters.
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Human tol erance to fragnent inpact is very low and, in
general, conplete protection against fragnments nust be afforded.
Such protection can normally be provided by barriers to stop
or deflect the fragnents away from an indivi dual

EFFECTS FROM BLAST PRESSURES W TH TNT EXPLOSI VE

An individual's ability to withstand the effects of the
bl ast pressure of an explosion varies with the duration of the
pressure, the anobunt of pressure, and the orientation of the
person relative to the blast (standing or prone).

Bl ast pressure resulting fromthe explosion of an |ED con-
taining less than 50 pounds of explosive is of a short duration
(less than one-hundredth of a second). Refer to Table I for
short duration pressure effects on unprotected persons; to
Table Il for the effects of blast pressure upon structures.

Tables 111, 1V, and V list safety criteria or mninmm
di stances (assuming no fragnmentation) from explosions of various
wei ghts of TNT for persons lying in the open, standing in the
open, or standing adjacent to a reflecting surface.

VWhen an expl osion occurs in a confined area, such as a
three wall ed barricade, the adjacent flat surfaces reflect and
reinforce the blast shock wave to produce a higher pressure
than that for an explosion occurring in an unconfined area.

This higher pressure requires a corresponding increase in

m ni mum di stances. Table VI provides conparisons of mninmmdis-
tances from unconfined expl osions versus explosions within three
wal | ed barricades that arel-1/2to 3 feet high and for up to 50
pounds of TNT.

Shoul d an expl osion occur in a nore confined area such
as a roomor hallway, the m ninumdistances would have to be
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i ncreased. However, no exact distance figures can be given
since an infinite variety of situations could be encountered.

A person standing inmediately behind a barrier or shield
is afforded sonme protection fromthe incident pressure of an
expl osion. Tests have been conducted on flat and curved body
shi el ds approximtely 3 feet wwde and 4 to 6 feet high, to de-
termne their effectiveness. These tests have shown that the
i ncident pressure behind the shield is reduced by nearly 50

percent in some cases. In other tests, where a top and sides
have been added to a shield, pressure reductions of up to 75
percent have been attained. Table VIl lists a conparison of

m ni mum di stances from an unconfined explosion for an
unprotected person versus mninmum di stances for a person pro-
tected by a flat or curved shield.

It is essential that the shield has the ability to with-
stand the forces exerted upon it and at the sane time will re-
main imobile. Since the presence of these characteristics can
be established only by a testing program it is recomended that
no shield be used until it has been thoroughly tested and proven
effective.

Structures as well as persons are adversely affected by
bl ast pressures. Refer to Table VIIl for safety criteria for
structures exposed to a TNT explosion. Note that a distance
range rather than a precise distance figure is given for each con-
dition. The range is given to provide for variations in size,
degree of support, condition, etc., of the various structures.
Al so, the figures are based on an explosion in an open area with
a single structure present. Should an explosion occur in a hilly
area, or in an area containing other structures, the blast shock
wave could be reflected to cause danage at distances greater than
t hose shown.
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TABLE |

SHORT DURATI ON BLAST PRESSURE EFFECTS
UPON UNPROTECTED PERSONS

Pr essure

(psi) Ef fect
5 Slight chance of eardrum rupture
15 50 percent chance of eardrum

rupture

30-40 Slight chance of |ung damage
80 Severe |ung damage

100- 120 Slight chance of death

130- 180 50 percent chance of death

200- 250 Nearly 100 percent chance of

deat h

Pressure as provided in this table is the highest of either

i nci dent pressure,
the reflected pressure,

the incident plus the dynam c pressure, or
as applicable.
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TABLE 1|
BLAST PRESSURE EFFECTS UPON STRUCTURES
EXPOSED TO AN UNCONFI NED EXPLOSI ON OF OPEN GROUND

Pressure in Pounds
Per Sczua(e I nch
psi ) Structure or Materi al

1/ 2tol Shatter single strength gl ass

1 to 2 Crack plaster walls

Shatter asbestos siding
Buckl e steel sheeting
Fail ure of wooden wall

2 to 3 Crack nonreinforced cinder bl ock
wal |

2 to 8 Crack nonreinforced brick wall

5 to 10 Shatter safety glass in autonobile
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TABLE 11
SAFETY CRI TERI A FOR UNPROTECTED PERSONS LYING IN THE OPEN W TH
HEAD OR FEET EXTENDI NG TOMRD A TNT EXPLCSI ON

D stance from Expl osion (in Feet)

TNT Sl i ght Chance of Sl i ght Chance of Slight Chance O
(I'bs.) Ear drum Rupture Lung Danmage Deat h
1 15 6 4
2 19 8 5
5 25 10 6
10 32 13 8
15 36 15 9
20 40 16 10
25 43 17 10
30 46 18 11
35 48 19 12
40 50 20 12
45 52 21 13
50 54 22 13
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TABLE |V

SAFETY CRI TERI A FOR UNPROTECTED PERSONS STANDI NG | N
THE OPEN AND EXPOSED TO A TNT EXPLOSI ON

Di stance from Expl osion (in Feet)

TNT Slight Chance of Slight Chance of Slight Chance of
(1'bs.) Ear drum Rupture Lung Damage Deat h
1 16 7 5
2 21 9 6
5 28 12 8
10 35 15 10
15 40 18 12
20 44 20 13
25 47 21 14
30 50 22 15
35 53 23 15
40 55 24 16
45 57 25 17
50 59 26 17
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TABLE V
SAFETY CRI TERI A FOR UNPROTECTED PERSONS STANDI NG ADJACENT TO A
REFLECTI NG SURFACE WHI CH IS FACI NG A' TNT EXPLOSI ON

Di stance from Expl osion (in Feet)

TNT Slight Chance of Slight Chance of Slight Chance of
(I'bs.) Eardrum Rupture Lung Danmage Deat h
1 24 10 6
2 31 12 8
5 41 16 11
10 52 20 13
15 60 23 15
20 65 25 16
25 71 27 18
30 75 29 19
35 79 31 20
40 83 32 21
45 86 33 22
50 89 34 22
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TABLE VI

COVPARI SON OF SAFETY CRI TERI A FOR UNPROTECTED PERSONS EXPOSED TO AN UNCONFI NED

TNT EXPLOSI ON VERSUS A TNT EXPLOSI ON W THI N A THREE WALLED BARRI CADE

Di stance from Explosion (in Feet)

TNT Sl i ght Chance of Sl i ght Chance of Slight Chance of
(I'bs.) Eardrum Rupture Lung Damage Deat h
Unconfi ned Barri cade Unconfi ned Barri cade Unconf i ned Barri cade

1 16 18 7 8 5 6
2 21 23 9 10 6 7
5 28 31 12 14 8 10
10 35 39 15 17 10 12
15 40 45 18 20 12 14
20 44 49 20 22 13 15
25 47 53 21 24 14 16
30 50 57 22 26 15 17
35 53 60 23 27 15 18
40 55 63 21 28 16 19
45 57 65 25 29 17 20
50 59 67 26 30 17 20




TABLE VI -A

COVPARI SON OF SAFETY CRI TERI A FOR UNPROTECTED PERSONS EXPCSED TO AN UNCONFI NED

TNT EXPLOSI ON VERSUS A TNT EXPLCSION W THI N A THREE WALLED BARRI CADE

Di stance from Expl osion (in Feet)
TNT Sl i ght Chance of Sl i ght Chance of Sl i ght Chance of
(1'bs.) Eardrum Rupture Lung Danmage Deat h
Unconfi ned Barri cade Unconfi ned Barri cade Unconfi ned Barri cade
1 15 17 6 7 4 5
2 19 22 8 9 5 6
5 25 30 10 12 6 8
10 32 . 37 13 15 8 10
15 36 43 15 17 9 11
20 40 47 16 19 10 12
25 43 50 17 20 10 13
30 46 53 18 21 11 14
35 48 56 19 22 12 15
40 50 59 20 23 12 15
45 52 61 21 24 13 16
50 54 63 22 25 13 16




TABLE |V
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TABLE VI

TABLE VIA
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TABLE VI |

COVPARI SON OF SAFETY CRI TERI A FOR UNPROTECTED PERSONS EXPOSED TO AN
UNCONFI NED TNT EXPLCSI ON WHEN STANDI NG I N THE OPEN VERSUS STANDI NG
| MVEDI ATELY BEHI ND A FLAT OR CURVED SH ELD

D stance fromExpl osion (in Feet)

TNT Slight Chance of Sl i ght Chance of Sl i ght Chance of
(I'bs.) Eardrum Rupture Lung Danmge Deat h
No Shield Behind Shield |No Shield Behind Shield | No Shield Behi nd Shield

1 16 10 7 5 5 3
2 21 13 9 6 6 4
5 28 17 12 8 8 5
10 35 21 15 10 10 6
15 40 25 18 11 12 7
20 44 27 20 12 13 8
25 47 29 21 13 14 8
30 50 31 22 14 15 9
35 53 33 23 15 15 9
40 95 34 24 15 16 10
45 57 35 25 16 17 10
50 59 36 26 16 17 10




AN UNCONFI NED TNT EXPLOSI ON ON OPEN GROUND

TABLE VI 1|
SAFETY CRI TERI A FOR BUI LDI NGS AND MATERI ALS EXPCSED TO

Crack Pl aster Walls;
Shatter Asbestos
Si di ng; Buckle Steel; Crack Nonrei nforced Crack Non- Shatter Safety
TNT Shatter Single Fai lure of Woden G nder Bl ock or rei nforced Gass in
(I'bs.) Strength d ass val | Concrete Bl ock Vall Brick Wall Aut onobi | e
1 60 to 90 50 to 90 35 to 50 20 to 50 15 to 25
2 110 to 200 60 to 110 45 to 60 23 to 60 20 to 30
140 to 270 80 to 140 60 to 80 31 to 80 27 to 40
10 180 to 340 100 to 180 75 to 100 39 to 100 34 to 50
15 210 to 390 115 to 210 85 to 115 45 to 115 39 to 60
20 230 to 430 125 to 230 95 to 125 50 to 125 43 to 65
25 250 to 460 135 to 250 100 to 135 53 to 135 46 to 70
30 270 to 490 145 to 270 105 to 145 56 to 145 49 to 75
35 280 to 520 155 to 280 110 to 155 59 to 155 51 to 80
40 290 to 540 160 to 290 115 to 160 62 to 160 53 to 85
45 300 to 560 165 to 300 120 to 165 65 to 165 55 to 90
50 310 to 580 170 to 310 125 to 170 67 to 170 57 to 95




TABLE | X
RELATI VE EFFECTI VENESS OF EXPLCSI VES COVPARED TO TNT

Type of Expl osive Rel ative Effectiveness Factor
TNT 1. 00
Bl ack Powder 0.55
Ni trogl ycerin 1.50
Composition C 3/ Conposition G4 1.34
40 percent straight dynamte 0. 65
60 percent straight dynamte 0.83
40 percent ammonia dynamte 0.41
60 percent anmonia dynamte 0.53
40 percent gelatin dynamte 0.42
60 percent gelatin dynanmte 0.76

'Source of information: Arnmy Field Manuals 5-25 and 5-34
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TABLE X

VEI GHTS OF UNCONFI NED EXPLCSI VES
PRODUCI NG THE SAME PEAK | NCI DENT PRESSURE

Type of Expl osive Wei ght of Expl osive
TNT 1 2 5 10 20 25 50
Bl ack Powder 1.53.5 9 18 36 45 90
Ni troglycerin 0.51 3 6 13 16 33
Conmposition C- 3/ Conposition G4 0.51.5 3.5 7 15 18 37
40 percent straight dynanite 1.53 7.5 15 30 38 76
60 percent straight dynamte I 2 6 12 24 30 60
40 percent ammonia dynanite 2 4.5 12 24 48 61 122
60 percent ammonia dynamte 1.535 9 18 37 47 94
40 percent gelatin dynamte 2 4.5 11 23 47 59 119
60 percent gelatin dynamte 1 2.5 65 13 26 32 65
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DETERM NI NG PEAK | NCI DENT PRESSURE

In order to determi ne the peak incident pressure likely
to be encountered with a particular 1ED, it is necessary to
first know the amount and ki nd of explosive involved. Once
these are known, if the explosive is TNT, the pressure can be
determned directly from Gaph 1. If the explosive is not TNT,
its equivalent weight in TNT nmust first be determ ned. This may
be acconplished either by the use of Table IX which lists a
rel ative effectiveness factor fromwhich the equival ent wei ght of
TNT can be conputed; or by the use of Table X which directly re-
| ates the weight of various explosives to an equival ent wei ght of
TNT. When using Table X if the weight of explosive is not given,
use the next higher weight. See the follow ng exanples.

Probl em (using Table IX)

What is the equival ent weight in TNT of 10 pounds of
Composi tion C?

Sol uti on
Referring to Table I X the relative effectiveness factor for

Composition Cis 1.34. Therefore, the equivalent weight of
TNT = 1.34 x 10 or 13.4 pounds.

Probl em (using Table X

What is the equivalent weight in TNT of 5 pounds of 40 per-
cent straight dynamte?
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Sol uti on

Referring to Table X for 40 percent straight dynamte, the
5 pound weight is not given; therefore, use the next higher weight
whi ch is71/2pounds. This is equivalent to 5 pounds of TNT.

Upon establishing the weight of the TNT, or the equival ent
wei ght in TNT of any other explosive encountered, determ ne the
peak incident pressure from Gaph | as follows:

Locate the line in the lower half of the graph corres-
ponding to the weight of the TNT.

Find the distance in feet fromthe point of detonation at
whi ch you wi sh to know the pressure.
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Proceed along a vertical line toward the top of the graph

until the curved line is reached. (The point of intersection
of the vertical and curved lines will also be intersected by a
hori zontal |ine.)

Foll ow the horizontal line to the left side of the graph

to find the peak incident pressure.

Foll owi ng are exanples of the use of Gaph I.
Probl em

What peak incident pressure is devel oped at a distance of
20 feet by an unconfined explosion of 5 pounds of TNT on open
ground?
Sol uti on

Locate the horizontal Iine marked 5 pounds; then |locate the
20 foot mark on this line. Mwve vertically up the graph until the

curved line is reached; proceed horizontally to the left and read
the pressure - 7 psi.

Pr obl em

An 1ED is known to contain 2 pounds of unconfined TNT.
What peak incident pressure will be developed at 5 feet if the
expl osi ve detonates?

Sol uti on

Locate the horizontal |ine marked 2 pounds; then |ocate the
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5 foot mark on this line. Move vertically up the graph stopping
at the curved line; proceed horizontally to the left and read the
pressure - approximately 60 psi.

DETERM NI NG REFLECTED PRESSURE AND DYNAM C PRESSURE

Use Graph Il to determne reflected pressure and/or dynamc
pressure. The nunbers on the left side of the graph relate to
reflected pressure and are used with reflected pressure line
plotted on the graph. The nunbers on the right side of the
graph relate to dynamc pressure and are used with the dynamc
pressure line plotted on the graph. Use the graph as foll ows:
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IN POUNDS PER SQUARE INCH (PSI)

PEAK INCIDENT PRESSURE

WEIGHT OF TNT (LBS)

GRAPH |

PEAK | NCI DENT PRESSURE VERSUS DI STANCE
FROM DETONATI ON OF UNCONFI NED TNT
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Find the known peak incident pressure (obtained from G aph
) at the bottomof Gaph II.

Proceed vertically up the graph to the slant |ine marked
refl ected pressure.

Upon reaching this slant line, nove horizontally to the
left side of the graph to read the reflected pressure.

Fol |l owi ng are exanples of the use of Gaph I1I.
Probl em

The peak incident pressure is 20 psi. What is the re-
flected pressure?

Sol uti on

Find 20 psi on the bottom of the graph and proceed
vertically up the graph to the reflected pressure |ine; nove
horizontally to the left and read the reflected pressure -
to psi.

Pr obl em

The peak incident pressure is 80 psi. Wat is the dynamc
pressure?

Sol uti on

Find 80 psi at the bottom of the graph and proceed verti -
cally up the graph to the dynami c pressure |line; nove horizontally
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to the right and read the dynam c pressure - approximtely
85 psi.

DETERM NI NG PEAK W ND VELOCI TY AND SHOCK FRONT VELOCI TY
Use Graph Il to determ ne peak wind velocity and shock
front velocity in feet per second (fps) or mles per hour (nph).

Use this graph as follows:

Find the known peak incident pressure (obtained from Gaph 1)
at the bottomof Gaph I1I.

Proceed vertically up the graph to the peak wind velocity
line or the shock front velocity I|ine.

Move horizontally to the right to read the velocity in
fps; or to the left to read the velocity in nph.

Foll owi ng are exanples of the use of Gaph III.
Probl em

The peak incident pressure is 4 psi. What is the peak
wi nd vel ocity?

Sol uti on
Locate the nunber 4 at the bottomof the graph, then nove
vertically up the graph to the |line marked peak w nd vel ocity.

Proceed horizontally to the right to read the velocity in fps
(approximately 190); or to the left to read the velocity in nph

- 100-



(PSI)

REFLECTED PRESSURE

GRAPH |1
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(approximately 140). In a simlar manner, the shock front
velocity of approximately 1,300 fps or 900 nph can be determ ned.

APPLI CATI ON

The pressure or the conbination of pressures and the ve-
locities that an individual or structure is exposed to in the
event of the explosion of an IED are dependent upon the circum
stances which prevail at the tinme of the explosion. The sol u-
tions given to the following problemillustrate a variety of
ci rcunstances and how they relate to pressure and velocity.

Pr obl em

An IED is known to contain 2 pounds of unconfined TNT or
anot her expl osi ve whose weight is the equivalent of 2 pounds
of TNT. \What pressure would a person or structure be subject
to when located 15 feet away from the exploding |IED? What
injury or damage could be expected from the bl ast?

Sol uti on

1. Assuming a person is lying in the open with his head
or feet extending toward the explosion, or is positioned
a short distance behind a barrier or wall, he would be
subj ected to peak incident pressure only. Referring to
Graph |, the peak incident pressure 15 feet fromthe
expl osion of 2 pounds of TNT is 7 psi. Referring to
Table |, exposure to 7 psi pressure would result in a
slight chance of eardrum rupture assum ng no ear pro-
tection is provided.
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GRAPH 111

PEAK W ND VELOCTIY AND SHOCK FRONT VELOCI TY
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2. Assuming a person is immediately behind a suitable
protective shield, he would be subjected to approxinmately

hal f the peak incident pressure noted in solution 1. This
woul d be approxi matel y31/2psi and, in accordance with Table I,
shoul d not cause eardrum rupture.

3. Assunming a person is standing in the open, he would be
subjected to the incident pressure plus the dynam c pressure.

Referring to Graph I'l, and using the peak incident pressure
of 7 psi obtained from Gaph |, the dynam c pressure is

1.0 psi. The total blast pressure in this instance is 8 psi.
Referring to Table I, this could cause eardrumrupture, as-
sumng no ear protection is provided. As is evident from
Graph 1'l, the dynam c pressure is not significant at peak

i nci dent pressures bel ow approximately 10 psi but becones
significant at higher incident pressures.

4. Assum ng a person is standing against a wall or reflec-
ting surface which facing the explosion, he and the wall
woul d be subjected to the reflected pressure. Referring

to Gaph I'l, and again using a peak incident pressure of

7 psi, the reflected pressure would be approximately 15 psi.
Referring to Table I, this pressure would result in a 50
percent chance of eardrum rupture assum ng no ear protec-
tion is provided. Referring to Table 11, structures would
be affected as i ndicated.

5. The peak wind velocity and the shock front velocity

figures given in Gaph Ill are used to determ ne the
vel ocities present at the peak incident pressure obtained
from G aph |I. These velocity figures can be used to as-

sess injury or damage. For exanple, at 7 psi peak inci-
dent pressure the shock front would be traveling at
approximately 1,400 fps or 900 nph. The peak wi nd ve-
locity would be approximately 300 fps or 200 nph. Wile
this wind velocity is relatively high, it would last for
| ess than one second, assuming the detonation of |ess

then 50 pounds of explosive. It could cause a standing
person or a person not using a suitable protective shield
to be bl owmn down. It could also cause injury from secon-

dary missiles such as stones or wood, thrown from areas
adj acent to the expl osion.

APPLI CATI ON

The use of the tables and graphs contained in this publi-
cation wll enable the determ nation of peak blast pressure
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and its effects upon persons and structures exposed to the ex-
pl osi on of an |ED. It is enphasized that conplete protection
agai nst fragnentation and other blast derived airborne m s-
siles nust be provided; Users of this publication are caution-
ed that the distance and velocity figures given are m ninmm
figures for explosions occurring in open area. The distance
figures nmust be increased for explosions in a hilly area, in
an area containing structures, or in a confined area such as

a room or hallway.

The pressure and distance figures given in the various
tables are based on tests conducted under controlled conditions.
It nust be noted that these sane conditions nmay not exist when
an |ED is encountered. Therefore, users of this publication are
again cautioned that the distances given are m nimum di stances
only.
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APPENDIX |

MILITARY DISPOSAL ASSISTANCE

1. Classification: Unclassified.
2. Subject: Military Explosive Ordnance Disoosal Assistance.

3. Source: Picatinny Arsenal, Dover, New Jersey.

4. Background: This bulletin describes the procedures which should be followed
by civilian law enforcement personnel whenever military explosive ordnance is en-
countered during the performance of their duties, or whenever public safety is threat-
ened by the presence of commercial explosives, or homemade bombs, and no loca
civilian bomb disposal capability exists.

Military explosive ordnance is frequently found incorporated into improvised ex-
plosve or incendiary devices, as part of souvenir collections, and in weapon caches
accumulated by groups or individuals. It may, however, be encountered anywhere.

For the purpose of this bulletin, military explosive ordnance is defined as artillery,
mortar, rocket, and smal arms ammunition; mines;, grenades, bombs; explosve
simulators; and fuzes for any of the foregoing, as well as bulk explosives and any
chemical and/or nuclear items which are manufactured for military use.

INHERENT DANGER OF MILITARY EXPLOSIVE ORDNANCE

Mogt military explosive ordnance of recent manufacture has reliable safety features
incorporated into its design. The safety features of some foreign explosive ordnance,
however, may be unreliable or absent altogether. Even though safety features are
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incorporated into most items of modern explosive ordnance, these items may ill
become armed accidentally, and it is often difficult, and sometimes impossible, to
tell whether they are armed or not.

Older ordnance, such as wartime souvenirs, presents the additional problem of pos-
sble material deterioration or decomposition. In some cases filler materials may
have reacted with container materials to form new compounds, which may be un-
stable and dangerous. Some explosive items, such as those filled with black powder,
become more unstable with time. A souvenir from the Civil War, for example, may
contain black powder which will explode upon receiving a very slight shock, a small
temperature rise, or a spark.

Finally, very old United States ordnance, and devices of foreign manufacture, are
unfamiliar to most civilians. Therefore, no military explosive ordnance should be
touched or moved except by trained military personnel.

PROFESSIONAL ARMY EXPLOSIVE ORDNANCE DISPOSAL (EOD) HELP

Army Regulation 75-15 (AR 75-15) states that it is the Army's responsibility to
dispose of al military explosve ordnance regardless of type, age, or origin. Army
EOD detachments throughout the United States are available to provide this type of
assistance, without charge, to civilian law enforcement agencies. The local Army
EOD detachment can be easily contacted whenever a military item is found. A map
depicting the location and numerical designation of Army EOD detachments is shown
in figure 1. A list of al Army EOD detachments in the United States, with their
locations and telephone numbers, is attached as Addendum A.

Although the primary misson of Army EOD detachments is the safe disposa of
hazardous military explosve ordnance, the provisons of AR 75-15 aso authorize
Army assistance to civilian agencies whenever public safety is threatened by com-
mercial explosives, or homemade bombs, and no loca civilian bomb disposal capa-
bility exists. A copy of pertinent portions of AR 75-15 is attached as Addendum B.
To assist civilian communities threatened by such explosve hazards, EOD units are
also authorized to conduct training courses for civil defense and law enforcement
personnel. These courses include recognition of military ordnance, and safety and
reporting procedures to be followed in the event of an incident involving military
explosivgI ordnance or clandestine devices, pending the arrival of the military EOD
personnel.

Public officials contemplating the use of Army bomb disposal assistance should
establish liaison with the nearest EOD detachment commander. The attached Ad-
dendum A is a complete listing of these detachments, in alphabetical order by state,
including their locations and commercia telephone numbers.
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LIST OF EOD DETACHMENTS

ORGANIZATION

ALABAMA

123d Ord. Det. (EOD)
142d Ord. Det. (EOD)

ALASKA
176th Ord. Det. (EOD)

ARIZONA
77th Ord. Det. (EOD)

ARKANSAS
52d Ord. Det. (EOD)

CALIFORNIA
34th Ord. Det. (EOD)

49th Ord. Det. (EOD)
70th Ord. Det. (EOD)
87th Ord. Det. (EOD)

548th Ord. Det. (EODC)

COLORADO
94th Ord. Det. (EOD)

DISTRICT OF COLUMBIA

67th Ord. Det. (EOD)

FLORIDA
66th Ord. Det. (EOD)

ADDENDUM A

LOCATION

Ft. Rucker, AL 36360
Ft. McCldlan, AL 36201

Ft. Richardson, AK 99505

Ft. Wainwright, AK 99703

Yuma Proving Ground
Yuma, AZ 85364

Pine Bluff Arsenal, AR
71601

Sierra Army Depot
Herlong, CA 96113

Ft. Ord, CA 93941
Ft. Rosecrans, CA 92106

Presidio of San Francisco
CA 94129

Presidio of San Francisco
CA 94129

Ft. Carson, CO 80913

Ft. Ledie J. McNair
Washington, DC 20315

Homestead Air Force Base
FL 33030
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TELEPHONE NO.

(205) 255-5004/6720
(205) 238-5124/5430

(907) 862-8114
(907) 353-3111

(602) 328-2125/2841

(501) 534- 4600
Ext 2731/ 2732

(916) 827-9409

(408) 242-3054/ 3489
(714) 225-7481/ 7482
(415) 561-2437/ 2524

(415) 561-4203/ 4312

(303) 579-2643/ 4242

(202) 693-8612/ 8614

(305) 257-8172/8173



ORGANIZATION

GEORGIA
13th Ord. Det. (EOD)

38th Ord. Det. (EOD)
89th Ord. Det. (EOD)
647th Ord. Det. (EODC)

HAWAI|
6th Ord. Det. (EOD)

ILLINOIS
50th Ord. Det. (EOD)

51t Ord. Det. (EOD)
259th Ord. Det. (EOD)

INDIANA
64th Ord. Det. (EOD)

KANSAS
74th Ord. Det. (EOD)

KENTUCKY

17th Ord. Det. (EOD)
43d Ord. Det. (EOD)

LOUISIANA
45th Ord. Det. (EOD)

MARYLAND
144th Ord. Det.(EOD)

149th Ord. Det. (EOD)

549th Ord. Det. (EODC)

U. S A. Technica Escort
Center (TEC) t

ADDENDUM A « Continued

LOCATION

Ft. Gillem
Forest Park, GA 30050
Ft. Stewart, GA 31313
Ft. Benning, GA 31905
Ft. Gillem
Forest Park, GA 30050

Ft. Shafter, HI 96823

Granite City Army Depot
IL 62040

Ft. Sheridan, IL 60037

Savanna Army Depot
Savanna, IL 61074

Ft. Benjamin Harrison
IN 46216

Ft. Riley, KS 66442

Ft. Campbell, KY 42223
Ft. Knox, KY 40121

Ft. Polk, LA 71459

Ft. George G. Meade
MD 20755

Aberdeen Proving Ground
MD 21010

Ft. George G. Meade
MD 20755

Aberdeen Proving Ground
MD 21010
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TELEPHONE NO.

(404) 363-5436/5437
(912) 767-8207/8498

(404) 544-4668
(404) 363-5225/5226

(808) 86-2315

(314) 263-5262/5263

(312) 926-2907/2227
(815) 273-8346/8847

(317) 542-2392/239S

(913) 239-3313/3814

(502) 798-2312/2825
(502) 624-5631/6426

(318) 578-5505/5726

(301) 677-5770/2104
(301) 671-4147/3872

(301) 677-5182/5183/
3650/5477

(301) 671-4381/2601/

3044; COfff DUy hours

671-2773/4259



ORGANIZATION

MASSACHUSETTS
14th Ord. Det. (EOD)

MICHIGAN
75th Ord. Det. (EOD)

MINNESOTA
8sth Ord. Det. (EOD)

MI1SSISSIPPI
40th Ord. Det. (EOD)

MISSOURI
63d Ord. Det. (EOD)

543d Ord. Det. (EODC)

NEW JERSEY

54th Ord. Det. (EOD)
60th Ord. Det. (EOD)
542d Ord. Det. (EODC)

NEW_YORK
55th Ord. Det. (EOD)

143rd Ord. Det. (EOD)

14Cth Ord. Det. (EOD)

NORTH CAROLINA
18th Ord. Det. (EOD)

NORTH DAKOTA
551st Ord. Det. (EOD)

ADDENDUM A e« Continued

LOCATION

Ft. Devens, MA 01433

23921 Joy Blvd.
Mt. Clemens, MI 48043

Twin Cities Army
Ammunition Plant
New Brighton, MN 55112

Camp Shelby, MS 39401

Ft. Leonard Wood
MO 65473

Ft. Leonard Wood
MO 65473

Ft. Monmouth, NJ 07703
Ft. Dix, NJ 08640
Ft. Dix, NJ 08640

Camp Drum

Watertown, NY 13602
Seneca Army Depot
Romulus, NY 14541

U. S. Military Academy
Stewart Annex
Newburgh, NY 12550

Ft. Bragg, NC 28307

Stanley R. Michel sen
Safeguard-Complex, ND 58350
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TELEPHONE NO.

(617) 796-4448/2027

(313) 469-3621

(612) 483-5013

(601) 583-1745/1746

(314) 368-4229/2818

(314) 368-6145

(201) 532-9000 Ext 1655
(609) 562-4250/6382
(609) 562-5940 4184

(315) 782-6900
Ext. 78/79

(315) 586-8363/8364

(014) 564-7000

Ext 3232/3233

(919) 396-5801/8578

(701) 949-5213/5214



ORGANIZATION

OHIO
71 Ord. Det. (EOD)

OKLAHOMA
Gigt Ord. Det. (EOD)

PENNSYLVANIA
28th Ord. Det. (EOD)

T»8h Ord. Det. (EOD)

SOUTH CAROLINA
48th Ord. Det. (EOD)

TEXAS

41 Ord. Det. (EOD)
47th Ord. Det. (EOD)
137th Ord. Det. (EOD)

546th Ord. Det. (EODC)

UTAH
62d Ord. Det. (EOD)

VIRGINIA

57th Ord. Det. (EOD)
147th Ord. Det. (EOD)

WASHINGTON
27th Ord. Det. (EOD)

53d Ord. Det. (EOD)

ADDENDUM A - Continued

LOCATION

Rickenbacker Air Force Base
OH 43217

Ft. Sil, OK 73503

Letterkenny Army Depot
Chambersburg, PA 17201

Indiantown Gap Military
Reservation
Annville, PA 17003

Ft. Jackson, SC 29207

Ft. Bliss, TX 79906
Ft. Hood, TX 76544

Corpus Chrigti U. S. Naval
Air Station

Corpus Christi, TX 78419
Ft. Sam Houston, TX
78234

Ft. Douglas, UT 84113

Ft. Belvair, VA 22060
Ft. Lee, VA 23801

Ft. Lewis, WA 98433

Vancouver Barracks, WA
98661

TELEPHONE NO.

(614) 492-3809/3800

(405) 351-5209/2313

(717) 263-6681/7783

(717) 273-2601
Ext 2811/2881

(803) 751-5126/6919

(915) 568-8703/8905
(817) 685-2309/2929
(512) 939-2991/2992

(512) 221-5308

(801) 524-4334

(703) 664-4168/1186
(804) 734-2709/3373

(206) 967-5507/
5508/4420

(503) 289-1334
(206) 693-2291

t The Technical Escort Center (TEC) is not a conventional EOD detachment. It provides assistance in
the areas of selected ammunition and military chemical items for the Department of Defense. As a
result, TEC support to civil authorities is limited to those instances where special considerations make
Army assistance relative to hazardous chemicals absolutely essential in the public interest.
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*AR 75-15

ARMY REGULATION HEADQUARTERS
ADDENDUM B DEPARTMENT OF THE ARMY
No. 75-15 WASHINGTON, DC. 17 September 1973
EXPLOSIVES
RESPONSIBILITIES AND PROCEDURES FOR EXPLOSVE ORDNANCE DISPOSAL
Effective 15 November 1973

This is a complete revision of AR 75-15. Changes are primarily concerned with the single man-
ager assignmentfor military explosive ordnance disposal technology and training and clari-
fication of Department of the Army and new major Army command responsibilities. This
regulation may be supplemented at major command and field army levels. Army Saff agencies
and major Army commands will furnish one copy of each supplement to HQDA (DALO-SMS
D-EOD), WASH DC 20310; other commands will furnish one copy of each to the next higher
headquarters.

1. GENERAL Paragraph Page
GENEral. . . o 1-1 11
Purpose and scope . . . . 1-2 1-1
Explanation of terms 1-3 1-1
TS o o 1-4 1-2
EOD gaff Officers . . ... 1-5 1-2
EOD qualification and training 1-6 1-2
Security classification of EOD tools, equipment and procedures 1-7 1-3
EOD Coordinating GrOUP .. -« .ttt ettt e e e e e e e e e e e 1-8 1-3
Demolition duty orders for EOD personnel 1-9 1-3

2. RESPONSIBILITIES
Department of the Army. 2-1 2-1
Major Army commands 2-2 2-2
US Army Materiel Command._. . . . ... ...t 2-3 2-2
USArmy ForcesCommand. . . . . ... .ovoouuiuiiiii ettt e 2-4 2-4
US Army Training and Doctrine Command, 2-5 2-4
Oversea commands 2-6 2-5
Director, Defense Nuclear Agency (DNA). .. ..o e 2-7 2-5
Local commanders 2-8 2-5
EOD unit commanders and officers in charge of EOD TDA elements 2-9 2-5
Disposal of nonmilitary commercial-type explosives, chemicals, or dangerous articles 2-10 2-6
Disposal of military explosives and other dangerous articlesinvolved in accidents or inci-

dents when shipped by commercial carriers 2-11 2-7
Transportation and disposal of lethal chemical or biological warfare agents 2-12 2-7

3. STANDARDIZATION OP RECOVERY AND DISPOSITION PROCEDURES
GENEral. . . 030 31
Procedures 3-2 3-1

*This regulation supersedes: AR 75-15, 23 June 1969, including al changes, DA letter DALO-AMD-P-EOD,
10 January 1972, subject: Implementing Instructions—Single Manager Assignment for Military Explosive Ordnance
Disposal Technology and Training; DA message DAL O-AMD-P-EOD 2220152 May 1972 (U), subject: EOD Assist-
ance to Federal Agencies; DA message DAL O-AMD-P-EOD 1521467 January 1973 (U), subject: Responsibilities and
Procedures for EOD, AR 75-15; and Part Two, DA message DACA-CSJ-E 011447Z June 1973 (U), subject: Demolition
Duty (Interim Change to AR 75-15).

TAGO 161A—September 540-487—73

Changed per DA message DALO-SMS-D-EOD, Subject: Responsibilities and Procedures for EOD,
AR 75-15 082015Z January 1975 (U).
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AR 75-15

2-10. Disposal of nonmilitary commercial-type
explosives, chemicals, or dangerous articles, a.
The Department of the Army is not responsible
for the disposal of nonmilitary commercial-type
explosives, chemicals, or dangerous articles in the
possession of or controlled by commercia concerns
or civil agencies.

b. Assistance for disposal may be provided upon
receipt of requests from Federal agencies or civil
authorities and upon determination that such as-
sistance is required in the interest of public safety
or public relations. Except for EOD services to
commercial carriers (para 2-11) EOD services
will not be provided to private concerns or indi-
viduals unless requested by Federal agencies or
civil authorities. In such cases—

(D All responshility connected with the dis
posd remains with the requesting authorities or
agencies.

(2 CHANGED: SEE PAGE II.

c. Commanders are cautioned that this category
may cover a wide variety of commercid chemi-
cas, gases, flammables, and other items for which
EOD personnel have not been specificdly trained
and for which EOD procedures have not been de-
veloped.

(1) EOD detachments will not be directed to
receeive,transport, or dispose of commercial haz-
ardous material until positive identification of the
material has been made and specific instructions

ADDENDUM B - Continued

17 September 1973

and authorization are provided by the commander
of the major command involved.

(2) Pending receipt of specific instructions,
the actions of the EOD team normally will be lim-
ited to technical assistance and those emergency
actions necessary to reduce hazards to life and
property (recommending evacuation procedures,
application of coolants, leak sealing, etc.).

(3) Toxic commercial chemicals will not be
transported by EOD detachments without the spe-
cific authority of the major commander concerned.

d. Other than for improvised explosive devices
(homemade bombs and arson devices), US and
foreign military EO, or explosives which are aban-
doned or for which responsibility cannot be
determined within a reasonable time, reguesting
agencies (Federal agencies excepted) or civil
authorities will be informed that they will be re-
quired to reimburse the Department of the Army,
as provided in the agreement in appendix A, for
the costs involved in furnishing all reguested
services under this paragraph.

e. In all instances of requested service, request-
ing agencies (Federal agencies excepted) or civil
authorities will be informed that, as a condition to
the performance of the requested services, they
will be required to accept certain responsibilities
and liabilities, aso set forth in the agreement in
appendix A.

f. Except under emergency conditions when
delay might contribute to further hardships or
possible disaster, when Department of the Army
personnel are called upon to give EOD assistance
to a requestor the EOD staff officer or senior EOD
NCO on the scene will require the representative
of the requestor to sign the agreement in appendix
A, acknowledging the requestor's understanding
and acceptance of its responghbilities and liabilities
(d and e above). Federal agencies are exempt from
the requirement to execute the agreement in ap-
pendix A. The EOD officer or NCO providing as
sistance will sign the agreement for the Army.

When assistance must be given under emergency
conditions which do not alow sufficient time for
execution of the form, the EOD daff officer or
senior EOD NCO at the scene must explain the
regquestor's responsibilities and liabilities orally,
either by reading to the requestor the provisions
of the agreement in appendix A or otherwise, and
must receive assurance of the requestor's under-

TAGO 161A
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17 September 1973

standing and acceptance of these matters. On such
occasions, the agreement (app A) must be signed
by the requestor's representative as soon as possible
after performance of the requested services.

g. Collections of sums of money for services

rendered under the provisions of this paragraph
will be in accordance with finance procedures in
the AR 37 series. Checks will be made payable to
"Treasurer of the United States" and will be sub-
mitted to the billing dffice of the Army commander
concerned.
2-11. Disposal of military explosives and other
dangerous articles involved in accidents or in-
cidents when shipped by commercial carriers.
The Department of the Army will respond to re-
quests for assistance from commercia carriers in
connection with movement, salvage, demolition,
neutralization, or other disposition of DOD-owned
diipments involved in accidents or incidents while
being transported by commercial carriers as pro-
vided in paragraphs4 and 7, AR 385-14, and para-
graph 216011, AR 55-355.

AMC ingtalation commanders will provide as-
sistance under provisions of paragraphs 2-848)
and (10), basic regulation, when requested by an
Amy EOD unit.

PARAGRAPH 2-10b(2).

ECD personne mey act as technical consul-
tants or advisors, or they mey paform the render
safe procedures and disposal as requested. EOD
units responding to requests far assistance will
evaluate each Situation to determine if the inci-
dent/accident is within the unit's operational
capability. If it is determined that the incident/
accident is beyond the operationa capability of
the unit, the proper EOD Control Detachment will
then notify the appropriate commands and initiate
direct communicaion for technica advice/as-
sistance with the US Amy Technical Escort Cen-
ter to insure that al available expertise is em
ployed in response to the situation. Technica
Escort personnel will be dispatched promptly to
the scene of the accident/incident, when re-
quested. If chemicd accident/incident control
(CAIC) plans arc placed in effect, EOD personne
will report their evauation to the CAIC Officer
and/or on-scene commander, and may recommend
tha requests for technical advice/assistance be
initialed. CAIC responsibilities are outlined in

TAGO 161A

ADDENDUM B e« Continued

AR 75-15

AR 50-21. Assistance can be obtained by con-
tacting the U. S. Amy Technical Escort Center,
Aberdeen Proving Ground, MD (duty hours: Area
301-671-4381/3601/3044:  Autovon 584 plus ex-
tension; off/duty hours: Area Code 301-671-
2773/4249: Autovon 584 plus extension).
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ADDENDUM B ¢ Continued

AR 75-15

CHAPTER 5
IMPROVISED EXPLOSIVE DEVICES (IED)

Section 1. GENERAL

5-1. General. There hasbeen adrasticincreasein
the use of improvised explosive devices (IED) by
individuals or groups within the United States.
Concurrently, a large volume of publications have
been published by individuals or groups contain-
ing detailed construction information on |[ED. As
a general rule, except for a few large metropoli-
tan police departments, civil law enforcement
agencies do not possess the required skills and
equipment to deal with the problem.

a. Under the Constitution and laws of the
United States, the protection of life and property
and the maintenance of law and order within the
territorial jurisdiction of any State are primarily
the responsibility of local and State governments.
Authority to enforce the laws is vested in the au-
thorities of those governments.

b. The Posse Commitatus Act (18 USC 1385)

prohibits the use of any part of the Army to exe-
cute local, State, or Federal laws except as the
Congtitution or act of Congress authorizes.
5-2. Policy. The Department of Army policy isto
assist public safety and law enforcement agencies
in developing a capability to deal with the IED
threat and, when necessary, to provide EOD serv-
ice intheinterest of public safety.

a. Army EOD personnel will not participate in

TAOO 1«1A

bomb or IED search operations or assist in the
enforcement of civil law.

6. The normal response of US Army Ordnance
detachments (EOD) to Federal, State, and local
reguests for EOD service is based upon the protec-
tion of public safety.

(1) Because of the nature of an | ED threat,
EOD service response must be efficient and im-
mediate to protect public safety effectively.

(2) USArmy EOD personnel will respond to
such regquests when a suspected or actual device
has been located and when—

(&) The responsible agency has no EOD
capability or its capability is overextended.

(&) The responsible agency (Federal agen-
cies excepted) executes the Civil Support Release
and Reimbursement Agreement (app A). Para-
graph 1 of that agreement does not apply to IED
situations. Under emergency conditions, the pro-
visionsat paragraph 2-10/ apply.

(3) The responding EOD personnel when re-
guested by the responsible agency may

(@) Function as technical consultants or
advisors.

(6) Attempt render-safe procedures.

() Assist in or perform disposal of haz-
ardous residue.
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TAGO 161A

APPENDIX A

EXPLOSIVE ORDNANCE DISPOSAL
CIVIL SUPPORT RELEASE AND REIMBURSEMENT
AGREEMENT

AGREEMENT BETWEEN

(EOD unit/command)

AND

(requegting agency or civil authority)

In the event that the United States, through the United States Army, begins
explosive ordnance disposal (hereinafter referred to as "EOD") procedures
upon located at in :
(type of device) (street or location) (city and state)
then, in consideration therefor, and in recognition of the peculiar hazards
involved in the disposal of nonmilitary commercial-type explosives, chemicals,
and similar dangerous articles, — S (herein-
after referred toas"requestor"),ag(Feéqé%?ﬂlng gercy of vl aithonity)

1. To reimburse the Department of the Army for the costs involved in
furnishing all requested EOD services. Such costs may include personal services
of civilian employees, travel and per diem expenses for military and civilian
personnel, and other expenses to include transportation and supplies, material,
and equiment with prescribed accessorid charges; costs of consumed supplies,
material, and equipment and such supplies, material, and equipment which is
damaged beyond economical repair; and costs of repairing or reconditioning
nonconsumabl e items not damaged beyond economical repair. (This paragraph
is inapplicable and the requestor does not agree to its provisions in instances
when EOD assistance is requested for improvised explosive devices (homemade
bombs and arson devices) or explosives which are abandoned or for which
responsibility cannot be determined within a reasonable time.)

2. To consider al military and civilian personnel of the Department of
the Army involved in furnishing requested EOD services as its own agents
or servants.

3. To hold the United States and the Department of the Army and all
military and civilian personnel of the Department of the Army harmless for
any consequences of services rendered pursuant to this agreement without
regard to whether the services are performed properly or negligently. (This
paragraph isinapplicable if requestor is the United States Government or one
of itsinstrumentalities.)
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ADDENDUM B ¢ Continued

17 September 1973

4. To indemnify the United States and the Department of the Army and
all military and civilian personnel of the Department of the Army for any costs
incurred as a result of any claims or civil actions brought by any third person
as a result of the services requested even though negligently performed, and
to pay all costs of settlement or litigation.

5. Tofileno claim for administrative settlement with any Federal agency
nor institute any action or suit for money damages in any court of the United
States or any State for injury to or loss of property or for persona injury or
death caused by the negligence or wrongful act or omission of any military
or civilian employee of the Department of the Army while such employee is
engaged in rendering EOD services pursuant to this agreement.

(authorized representative of requestor)

(authorized representative of US Army)
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The numbers shown
are EOD detachment 137
numbers. See Adden-
dum A.

Figure 1. U. S. Army Explosive Ordnance Disposal Detachments in
the United States (Except Alaska and Hawaii)
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APPENDI X 1|
M LI TARY AND | MPROVI SED COMVERCI AL EXPLOSI VE COVPOUNDS

GENERAL

Expl osive materials are chem cal conpounds or m xtures
whi ch react chemcally very rapidly under proper conditions,
produci ng consi derable quantities of gas and heat.

Al'l explosive materials are exotherm c chem cal com
pounds or systems. As they react, the atons are converted
into nore stable conpounds. The quantities of heat which
are set free cause the gasses, which are sinultaneously
produced, to assume a high pressure.

Since oxidation processes are primarily involved in
the chemi cal reaction of such materials, oxygen has a specia
significance. 1In its gaseous formit is famliar as a
conmponent of explosive m xtures, such as firedanp in mnes
(methane and air). It is contained in explosive materials
in the formof oxygen carriers, primarily nitrates, chlorates
and perchlorates, or chemcally bonded in esters and nitro
conpounds. In the early 1900's, m xtures containing a fuel
(wood flour, peat dust, pulverized cork and rubber, etc.)
conbined with liquid oxygen were used as explosive materials.

EXPLOSI VES
Expl osi ves are compounds or m xtures produced for bl ast-
ing and denolition operations. O the great range of

expl osive materials noted above, only those naterials are
desi gnat ed expl osives which fulfill certain requirenents.
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I V.

An expl osive may be further defined as any substance
that, through chem cal reaction, violently changes and
rel eases pressure and heat, equally in all direction. It
is this sudden buildup of gas pressure that constitutes the

nature of an expl osion.

COMVERCI AL EXPLOSI VES

The requirenents for a usable explosive are variable
within certain limts depending upon the purpose for which

t hey apply:

a. Explosives nust be easy and, above all, safe to
handl e. The solid physical state of expl osives
is the result of this requirenent.

b. Dependabl e detonation nust be possible using acces-
sories which are sinple to apply, i.e., a certain
degree of sensitivity nust be guaranteed in spite
of the required safety in handling.

c. The explosive and resulting explosion nmust fulfill
certain technical requirenents e.g., detonation
vel ocity,and should have as high a density as feasible,

d. Mning explosives (permssibles) should not produce
any poi sonous gasses when detonat ed.

e. Production and use nust not present any unusua
difficulties or dangers when the appropriate safety
nmeasures are observed.

M LI TARY EXPLGOSI VES

Demands pl aced upon military explosives exceed those
requi renents which are placed on explosives in general.
They nust:

a. Also be chemically stable when subjected to noderate

heating and nust permt |ong storage periods.
Good mlitary explosives can be stored for a mni-

mum of ten years within the tenperature limts of
-83°Cto + 50°C, e.g. TNT;
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VI .

b. be resistant to nmechanical stress during |oading,
shi pment and handl i ng;

be resistant to danpness;

detonate conpletely when fired,

produce a high shattering effect (brisance);

be insensitive to non-detonating projectiles;

be insensitive to the effects of nuclear expl osions.

Q —+~ O Q9 O

SPECI FI C REQUI REMENTS AND REACTI ONS

Speed of conbustion reaction is of primary inportance
to produce the violent, physical disruption of materials
in contact with, or near, explosive substances at tine of
detonation. Explosives can be extrenely varied, with seem
ingly inactive substances causing powerful explosions, i.e.
wheat dust in storage towers and coal dust in mnes. A
nodern chem cal explosive contains its own oxygen supply in
the formof an oxidizing agent and sone substance that is
readily conbustible. This conmpound when activated, changes
froma liquid or a solid into a gas at an extrenely rapid
rate of expansion, acconpanied by |arge anbunts of heat and
light, thereby exerting very high pressure on its surroundi ngs,

CHARACTERI STI CS

Detonation rate i.e., velocity at which the substance
turns into a gaseous state is not to be confused with the
novenment of the air around an explosion - 7,900 - 28,000
feet per second.

-121-



VI,

Tenperature - 3,000 - 4,000 degrees C

(5,300 - 7,100 degrees F)
Pressures - up to 4,000,000 |bs., per sqg. inch
Expansion rates - 10,000 - 15,000 : 1

Note: AnmmoniumNitrate, N tranon and other NCN type bl ast-
ing agents used for cratering, ditching and quarry
have a detonation rate of 8,900 - 16,500 feet per
second.

Not e: Black Powder and Snokel ess Powder do not detonate,
they deflagrate or change froma solid to a gaseous
state relatively slowy over a sustained period at
a rate of approximtely 1,300 fps.

COVPARI SON OF DETONATI ON AND DEFLAGRATI ON

Due to the chem cal structure of an expl osive, an
expl osion can take place in the formof a deflagration or
a detonation. It is therefore necessary to select the
proper explosive for each required result.

Low expl osives are thus used when the materials are
only to be pushed aside and danaged as little as possible,
since they produce only a thrusting, tearing effect. This
applies primarily to the quarrying of rocks and soils, where
| arge bl ocks, slabs or cut stone are produced with the aid
of the driving force.

Hi gh expl osives on the other hand are used wherever it
is desirable to obtain a fragnentation effect fromthe
expl osive. Particularly obvious exanples of this are deno-
lition, mning operations, excavation of galleries and
tunnels, and in the mlitary, bonbs and other nunitions.
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Type

Firing
Expl osion Velocity

Expl osi on Pressure

Action
Fragnent ati on

Debri s

VI,

Expl osi ves are classed as |ow or
the detonating rate or velocity at which it

gas.

a. Low Expl osives (Propellants)

Conpari son of

Defl agrati on and Detonation

Def | agrati on
Powder Expl osive

By Flane
50 to 1,250 fps.

(Conbustion vel ocity)

Gs Pressure

Thrusting, tearing

Weak

Large Pieces

CLASSI FI CATI ON OF EXPLGCSI VES

Potassium N trate -

75%

Potassium Nitrate -

79%

Pot assi um Chl orate -

75%

Low Expl osi ve Fornmul as

-123-

Det onat i on

H gh Brisant Ex-
pl osi ve
By Det onat or

1,250 to 29, 250 fps,
(Detonation vel ocity)

Det onati on Pressure +
Gs Pressure

Shattering, snmashing
Strong
Smal | Pi eces

hi gh, according to

changes to a

H ckory Charcoal - Sul fur
20% 5%
Straw Charcoal - Sul fur
18% 3%
Charcoal - Sul fur
12. 5% 12. 5%



Potassium N trate - Sulfur - Sodium Sulfate
70. 4% 19. 4% 10. 2%

PotassiumNi trate - Sawdust - Sulfur - Lanpbl ack
64% 17% 12% 7%

PotassiumNitrate - Sulfur - Antinony Sulfate
70. 6% 23.5% 5. 9%

PotassiumNitrate - Starch - Sulfur - Antinony Powder
37.5% 37.5% 18. 75% 6. 25%

Potassium Nitrate - Ammpni um Perchlorate - Sulfur - WI I ow Charcoal
50% 25% 12. 5% 12. 5%

Pot assi um Perchlorate - Sul fur - Charcoal
69. 2% 15. 4% 15. 4%

BariumN trate - Sul fur - Charcoal
75% 12. 5% 12. 5%

Sodi um Peroxi de - Sodi um Thi osul phat e
67% 33%

Guandine Nitrate - PotassiumN trate - Charcoal
49% 40% 11%

The above formulas are safe enough to be nade and
used by bl ack powder shooters.

The follow ng are not as safe and homemaki ng shoul d
not be attenpted:

Pot assium Chlorate - Tar QG|
88% 12%

Pot assi um Chl orate - Potassium Perchlorate - G|l
68% 20% 12%
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Pot assi um Chl orate - 105 degree flash point Fuel QI

90% 10%

Pot assi um Chl orate - Kerosene - Al bunen

90% 9. 5% . 5%

Ammoni um Perchlorate - Resin - Zinc Dust - Q|

(1)

70% 10% 15% 5%

Best exanples of burning type explosives are Snokel ess
Powder. Manufacturers designate various Snokel ess Powders
as either Single Base, or Double Base. Single Base refers
to the fact that powder was manufactured frompure, gela-
tinized, nitrocellulose. The Double Base Powderscontain
nitroglycerin (usually between 10% and 40% and are con-
sidered high velocity powders. Low expl osives are idea
where a pushing or shoving effect is required. They are
readily available fromthe manufacturer or through sporting
goods stores. \When confined in a strong walled, sealed
contai ner, such as a steel pipe, the pressures devel oped are
sufficient to burst the pipe in a manner simlar to the
detonation of a high explosive.

Bl ack Powder

Bl ack powder is a mxture of approximtely 75% Sodi um
Nitrate or PotassiumNitrate (Saltpeter), 15% crushed

charcoal and 10% Sulfur. It is extrenely sensitive to flane
or spark and can be initiated with a time fuse or electric
squib. It is manufactured in granular and pellet form The

burning rate is controlled by grain size; the finer the
granul ation the faster the burning. The burning rate or grain
size is indicated by the "F' rating.
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(2)

FFFG or finer granulation, is fast burning and is used
for smaller caliber rifle and pistol charges and as a
primng charge in flintlock arms. The FFg granulation is
somewhat slower burning and is used in medium sized cali-
bers. The Fg, or slowest burning granulation is used in

| arge-capacity cartridges.

Pellets are forned when granul ar powder is conpressed;
there is a hole through the center of each pellet. Pellets
are |less dangerous to handle, are nore efficient and nore
econom cal to use than the granular form The pellet, as
issued in the mlitary, conmes in 50-pound wooden cases; the
granular formis issued in 25-pound drunms. The granular form
is available in containers ranging from1l to 30-pounds. The
sul fur and charcoal are both identifiable by snell in unburn-
ed bl ack powder.

Smokel ess Powder

Repl aced Bl ack Powder in m d-1800 as a propellant
because of its stability in handling and the uniformty of
burning rate. Commercially it is made fromnitrocellul ose
of 12-13% nitrogen content, for powders of light density and
| ow vel ocity. The dissolved (soluble in etheralcohol) nitro-
cellulose is mxed with a stabilizer or other chem cal s¢
dependi ng on the intended use, and then pressed through dyes
by hydraulic presses. The cords produced are then cut into
specific lengths and allowed to dry. Finished powder con-
tains 3-7% al cohol and ether m x. The powder of higher
velocity is made in the sane nmanner.
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Ni trocel lul ose of 13-14% nitrogen content is dissolved
(acetone is used). N troglycerin is a prine ingredient

of this powder, along with the usual stabilizers and addi -
tives. Snokel ess Powder is used in the same nmanner as

Bl ack Powder in inprovised bonbs.

a. Primary H gh Expl osives

These are sensitive high explosive conmpounds
used generally as initiators in blasting caps, deto-
nators and prinmers. They are difficult to manufac-
ture outside of laboratory conditions and are extremnely
sensitive to shock, heat, friction and spark or flane.
They are easily detonated and are used to propagate a
detonating or shock wave to initiate Secondary High
Expl osi ves.

b. Secondary Hi gh Expl osi ves

These are relatively insensitive high explosive
conpounds. The change in this type conpound to a
gaseous state - detonation - occurs al nbst instant-
aneously from 3,280 to 27,888 feet per second, produc-
ing a shattering effect (brisance on a target).
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C. Gas and Dust Expl osives
(1) Flammbility of Gases
Under sone conditions, commbn gases act as a
fuel. When mxed with air, they wll burn rapidly
or explode. For sone fuel-air m xtures, the range
over which explosions can occur is quite wide while
for others the limts are narrow. The upper and
| ower anounts of common fuels that will cause an
ignitable m xture are shown in the table bel ow.
The quantity shows the percentage by volune of air.
If the fuel-air mxture is too lean or too rich, it
will not ignite. The amobunts shown are therefore
called limts of inflammbility.
Fuel Gases (% by volune of Air)
Lower Limts Upper Limt
Wat er gas or Blue gas 7.0 72
Nat ural gas 4.7 15
Hydr ogen 4.0 75
Acetyl ene 2.5 81
Pr opane 2.2 10
But ane 1.9 9

These fuels have been tested under | aboratory
conditions. They are effective. | gni tion depends
on nethod of initiation, uniformty of m xture, and
physi cal conditions.
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(3)

I X.

Dust Initiation

Any finely-divided organic material (dust) or volatile
fuel (see chart p. 128) can be initiated to propagate an
expl osive action. The initiator, or base explosive charge
consi sts of an expl osive conmpound (dynamte, TNT, C3 or
i nprovi sed), and an incendiary m x. The incendiary m x can
be conposed of 2 parts al um num or magnesi um powder, m xed
with 3 parts ferric oxide. (Sheet al um num finely shredded
or alumnumwre finely chopped can be used instead of
powders). The incendiary elenent is thoroughly mxed with
the expl osive and packed in a suitable container. The dust
or fuel, called a surround or cover, is placed in another
container which is set on top of the explosive container.
Upon initiation of the explosive charge, the surround is
di stributed throughout the air and ignited by the incendiary
material. A one-pound charge will effectively detonate up
to 45-pounds of cover. Cover of approximately 4-pounds is
required for each 1,000 cubic feet of target. The follow

ing is a partial list of dusts which may be used:
Wheat fl our Corn Starch
Tapi oca Hard rubber dust
Coal dust Al um num powder
Powder ed soap Cor k dust
Confectioners sugar Cocoa
Powder ed coffee Magnesi um powder

CONVENTI ONAL EFFECT OF EXPLOSI VES

a. Bl ast

Positive pressure wave with velocities of
about 1100 feet per second (Mach 1) and pressures
up to 1,000, 000-I bs-per-sg-inch
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Heat

3,000 to 4,000 degrees C. - netal fragnents
are hot enough to start fires.

Sucti on Phase

A low pressure area is produced at the point
of detonation by the outward noving pressure wave.
VWhen the pressure in this area drops bel ow at nos-
pheric pressure, the wnd in the high pressure area
reverses its outward direction and noves into the
partial vacuumcreated in the |ow pressure area.
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APPENDI X 111
TELEPHONE CALL BOVB THREAT PROCEDURES

When a bonb is |ocated without warning or detonates, the
procedures to be followed are relatively sinple and unconpli cated.
On the other hand, the steps involved in the processing and eval -
uation of bonb threats are not as well defined, and often require

deci sions based upon little or no reliable data. It is, there-
fore, essential that personnel be trained to handle threats in a
manner that will provide as nmuch solid information as possible to

assist in the evaluation of such warnings.

Wil e bonb threats or warnings may be received by nmail or
message, the nost popular nethod is by tel ephone. An accurate
anal ysis of the tel phone threat can provide public safety per-
sonnel with many val uable clues on which to base their reconmend-
ations, actions, and subsequent investigations. For exanple,
the caller could reveal personal characteristics such as sex,
ethnic or national group origin, or nmental state. He may even
unwttingly provide a clue to his location by background noi ses.
Bonbers often intentionally provide accurate information on the
type of bonb and exact |ocation. The natural reaction of an un-
trained person receiving a threat regarding a bonb is panic. A

properly trained individual, however, will remain calmand take
full advantage of the situation to inprove the likelihood that the
incident wll safely and effectively be handled. There is the
possibility, that if the person receiving the call remains calm
and courteous, that he can ask the caller, in a routine manner,
"Who shall | say called, Sir (or Mam?" The caller, fromforce

of habit or froma built in response to a polite question, may
actually give his (or her) nane. See attached Record Sheet.

As a mninmum every tel ephone operator or receptionist should
be trained to respond calmy to a bonb threat call.
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To assist these key individuals, a bonb threat call checklist of
the type illustrated should be devel oped and kept in the inmmedi ate
vicinity of their telephones. |In addition to the use of a check-
list, it is always desirable that nore than one person listen in
on the bonb threat call. To acconplish this, a systemof covert
signal i ng, perhaps a coded buzzer signal to a second reception

poi nt, could be considered. This signal would be activated by

the first party receiving the threat so that a second party could
listen in on the conversation, and provide an additional descrip-
tion of the bonb threat call

Since a bonb threat could be directed to any extension in
a facility, it is advisable to have a checklist at each tel ephone.
An even nore effective nmethod is the automatic recordi ng of
threats. This can be acconplished by connecting all telephones
to a central recorder. If the constant recording of all calls is
undesirable, as soon as a call is recognized as a bonb threat, re-
gardl ess of who receives the call, a button is pushed to activate
the recording system Recording elimnates the possibility of
gaps, due to human error, in the information which the bonb threat
call will provide and also nay serve as evidence to identify the
bomber. The recording, coupled with the information provided by
the checklist, wll often furnish inportant information necessary
for the evaluation of the bonb threat.

If the individual receiving the call remains calm it is
often possible to extract additional information fromthe caller.
This is especially true when the bonber wi shes to avoid injuries
or death. If told that a building is occupied or that a facility
cannot be evacuated in the warning tine provided, the bonber may
be encouraged to provide nore specific information regarding the
| ocation of the bonb.

-132-



The presence of the checklist will suggest additional avenues of
inquiry to the person talking with the caller

Dependi ng upon the nature of the facility involved and the
probability of bonb attack, it may be necessary to train al
personnel to respond properly to tel ephone threats. In any event,
training should include personnel on duty during periods when the
facility is normally closed. Newspaper offices, news services
and television stations are sonmetinmes contacted with bonb threats
against local facilities, and it is advisable to solicit their
assi stance in handling such threats in the nost effective nmanner.

Facilities with high volume of bonb threat calls may, if
| ocated in medium size cities, possibly arrange for a tel ephone
service that permts incomng call circuits to be |ocked open
for tracing. This special service and the possibilities of
routine call tracing should be discussed with the tel ephone conpany
security officials.
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BOVB THREAT CALL CHECKLI ST

1. Exact | ocation of the bonb?

2. Tinme set for

3. \What does it

det onati on?

| ook |ike?

4. \Wat is the explosive?

5. Wiy was it

htain as nuch det ai

Legitimate callers usually wish to avoid injury or
nore data by expressing a desire to save lives.

pl aced?

as possi ble about the bonb and its | ocation.
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Dat e and tine

H gh points of |anguage used:

of call

Sex: ] male Age: [] chiia [] aduit
[(] Female [[] Teenager [] eder1y

Estimated Age .
Speech: Speed
[] Rapid
Ej Normal
D Slow
D Hesitant

Characteristics
[] pisguised
[:J Broken
':l Sincere

[:] Repetitive

Accent: National origin

Tone
Excited
Calm
Deliberate

Angry

Lisp

Slurred

ERECD NS 3L e

Hiss
Ej Obscene

or Section of U.S.

Background noises:

Name of Person receiving call

location

Upon receipt of a bomb threat, notify
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APPENDI X | V
ENVELOPE AND PACKAGE BOMVBS
DESCRI PTI ON AND | DENTI FI CATI ON

Backgr ound

Si nce Decenber 1971, terrorist elements have conducted
an active canpaign to deliver envel ope and/or package bonbs
to selected individuals who are in disagreenent with terror-
ist activity. Package bonbs were mailed initially from
| srael . In July and August 1972, letter bonbs mailed from
Beirut, Lebanon, were intercepted. Mre recently, envel ope
bonbs, mailed in Ansterdam Holland, and Benang, Ml aysi a,
have been received in several countries including the United
St at es, Canada, England and Ger many.

Descri ption

Envel ope and package bonbs intercepted and identified
to date have been postnmarked in India, |srael, Lebanon
Hol | and and Mal aysia. The basic description of the bonbs
identified are:

a. Envel ope bonbs varying in size from 3 x 6 inches
to 8 x 11 inches. The thickness has varied from
1/8 to 5/16 inches with a weight of approxinmately
1.7 ounces. Both standard air mail and plain
envel opes in a variety of colors have been found.
Addr esses have been either handwitten or typed
on a 1-3/4 inch white label with red trimor
directly on the envel ope.
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3.

It is inportant to renenber that with cl andestine
devices of this type, the envel ope sizes, shapes,
colors and postmarks may vary extensively.

b. Package bonbs recently received have been about
5 x 51/2inches and have wei ghed approxi mately one
pound. Each was packaged to appear as either a
gi ft desk cal endar, book or box of candy and
pl aced inside an envel ope; nost of these were
addressed in green ink. These itens also could
be received in a great variety of sizes, shapes
and col ors.

Suggested Precautions

The envel ope and package bonbs descri bed above are
designed to produce death or injury from an expl osion,
initiated electrically or nmechanically, when the envel ope/
package is opened. Proper planning and coordination with
| ocal police and postal officials could prevent death or
injury. The follow ng procedures are suggested, should a
suspicious itemresenbling the descriptions in paragraph 2
above be encountered: (Wear rubber gloves to avoid getting
fingerprints on the envel ope/ package.)

a. Envel opes:

(1) Do not open.

(2) Hold before a light and try to identify the
content. I f content cannot be identified,
continue with the follow ng procedure.
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(3)

Grasp both edges of the envel ope, at the
bottom end, between the thunmb and fore-
finger of each hand.

Move thumbs and forefingers up the long axis,
both edges, with a gentle rolling motion to
ascertain flexibility.

Continue rolling action with increasing
pressure.

If the envel ope does not give to increased
pressure without unusual resistance, nove

t humbs and forefingers toward the center
and gently feel for secreted material, i.e.
rubber-1ike substance, cardboard padding
and round or flat object approximtely one-
half the circunference of a pencil with a

| ength of about 11/2to 2 inches.

The firing mechanism may consist of parts
made of plastic, brass, copper and other
non-ferrous material but generally the com
ponent containing the primng conmpound (the
primer) is made of ferrous material and can

thus be detected with a magnet. A small
magnet should be noved lightly up and down
the long axis of the envel ope. I f ferrous
metal is detected by the magnet, it could

well be the primer of the firing mechanism
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(8)

If steps 6 or 7 results in a suspected or

positive finding, immediately place the
envel ope in a secure area of the office/
building, i.e. fire resistant cabinet/safe;

rest room unpopul ated basement area, un-
popul ated office space (open the wi ndows,

if possible). A very good "safe area" for
the envel ope can be formed by piling cartons
of stationary or other available paper
products to forma hollow square, two or
three cartons high. Place the envelope in
the center or "hollow' of this square of
cartons. |If bonmb blankets are avail able, the
envel ope could be placed in a non-metallic
box, wastebasket or other container and

covered with the blanket. It is not recom
mended that the full weight of the blanket
be placed on the envel ope. I f bomb bl ankets

are not available, consideration should be
given to placing the envel ope on top of open
books or other non-metallic, non shrapne
produci ng material .

Simul taneous with step 7, evacuate all per-
sonnel for a m nimum di stance of 25 feet
fromthe area; secure the area, and call the
appropriate agency as determ ned by prior
coordi nation. CAUTION - evacuation under
these conditions must be acconplished judi-
ciously and with discretion to avert panic.
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A staged action such as power outage in
the area or an urgent neeting in the con-
ference room m ght be consi dered.

(10) Have a responsible official present at a
predesignated | ocation to neet the respond-
ing officials and acconpany themto the suspect
area. Ask for their reconmendations as to
addi ti onal measure to be taken (\War rubber
gloves to avoid getting fingerprints on
package) .

b. Packages:

(D Do not open.

(2) If x-ray is used, it should be done renote-
ly so as not to expose x-ray technicians to
possi ble death or injury due to premature
detonati on of devices sensitive to x-ray
pul se. '

(3) Mechanically tined expl osive devices are
nore adaptable to packages then envel opes;
therefore, a nedical stethoscope could be
used to detect ticking or other nechanical
sounds.

(4 Large, heavy duty envel opes, end or side
openi ng, wall et envel opes, photographic
negati ve envel opes and the recently avail -
abl e Postal Service padded nmiling envel opes
shoul d be classed as packages rather than
envel opes and handl ed accordingly.

(5) If a suspicious noise is detected, the pro-
cedures in steps 7 through 9 for envel ope
bonbs shoul d be foll owed.
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10.

APPENDI X V
DO S & DON TS FOR SUSPECTED BOMVBS

DON T subnerge in water due to conductivity of electric
circuits and possibility of violent reactions with chem ca
agents.

DON T bring a bonb or suspected package into POD office or
i nhabi ted buil di ng.

DON T indiscrimnately shock or jar a bonb while transporting
it.

DON T attenpt to open a package by hand; always use renote
means where possible.

DON T cut a string or unlatch a box or package by hand due
to the possibility of pressure rel ease devices.

DON T turn a box or cylindrical object by hand due to the
possibility of sliding contacts, nercury swtches, or bal anced
pendul um fusi on systens.

DON T transport suspected nitroglycerine in netallic contain-
ers - use plastic or clean glass containers well cushioned
if transporting is necessary.

DON T lay a bottle on its side as this may cause certain
hypergolic chemcals to m x causing a nechani cal expl osion
or violent reaction.

DON T puncture or cut into a box with a netallic object as
the possibility of an electric probe-proof circuit may be
enpl oyed.

DON T accept identification markings on any suspected pack-
age as legitimte.
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11.

12.
13.

14.

15.

16.

17.

18.

19.

20.

DON T stereotype the bonb as being high expl osive as the
contents may be incendiary in nature.

DON T transport a bonb through congested areas.

DON T allow radio transm ssions in the near vicinity of a
suspect ed package.

DON T pass netallic tools over or in the near vicinity of
a suspected package until identification of its contents are
made due to the possibility of a nagnet device.

DON T work one man al one and use a maxi mum of two per
suspected device. One cardinal rule, however, is to work
as a team keeping the nunber of personnel at a m ni num on
t he actual device.

DON T cut through any two wires or a double strand wire at
one tinme and DO wear rubber surgeon's gloves while working
on electric circuits as the sweat of the hands could bridge
two wires and conplete an electric circuit.

DON T open pipe caps or related devices by hands as | oose
bl ack powder may be present in the threaded portion.

DON T attenpt a rendering safe procedure on mlitary nuni -
tions as the nature of these could include sensitive fuses,
directional nmunitions or toxic gas agents. Request mlitary
assi st ance.

DON T ever touch a package until jarring and tunbling renotely

has been acconplished due to the possibility of a sentivity
vi bratory swtch.

DON' T be heroic as a foolish heroic act in an attack on a
suspect ed package could cost your life. It is much easier
to replace a building or damaged area than a human life.

In many cases, the perpetrator relies on your heroic attack
to trigger his devices.
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21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

DON' T stereotype or try to outguess a perpetrator based on
previous incidents or |like devices. The device should be
rendered safe with all the precautions of an unknown device
until positive identification is nade.

DON T attenpt to performdenolitions wthout conpleting
an approved course of instruction under trained personnel.

DON T permt snoking in the imediate vicinity of a suspect-
ed bonb.

DON' T transport a bonb or suspected package in the sane
vehicle in which you are riding. Al ways use a detached
vehicle such as a trailer filled with sand or approved bonb
carrier.

DON' T cut any one wire of any electric circuit until the
circuit is identified as the possibility of a collapsing
circuit could exist.

DON T transport electric blasting caps, squibs, or |ike de-
vices in a vehicle without proper shielding to keep out
stray electricity.

DON T renove or separate any expl osive conponents by hand
once access is gained to a device due to the possibility
of booby-traps even on the snallest device. Use renote
means of separation of explosive conponents.

DON T wear nylon clothing while working on suspected packages
due to the high static charges which could accunul at e.

DON T wor k near steam pi pes, noving wheels, belts, or
pul | eys due to the danger of static charges.

DON T give information as to tools and nethods to un-

aut hori zed persons as the perpetrator may use this inforna-
tion against you in future operations. Consider all tech-
ni qgues and attacks as confidential.
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

DON T meke a hasty decision, use all available references
and tools. If necessary consult with other disposal
experts for a decision prior to attenpting a rendering safe
procedure on an unknown device or package.

DON T underestinmate evacuation distances. It is better to
overestimate the evacuation distance for safety reasons.
A good rule of thunb is the evacuation distance plus 50%

DON T overestimate delay tine in a timng device. It is
sound reasoning to figure the bonb will detonate twenty

m nutes earlier than the bonber said, than three m nutes

| ater. However, tinme is of the essence to the disposal eer
as the bonb could explode at any tinme during operations.

DON' T underestimte the size of a suspected package as an
expl osive charge the size of a thinble or cigarette lighter
could kill or mai mnearby personnel.

DON T x-ray any package where a clock work mechanismis

heard to be active, as gaining access and neutralization
with speed - by renote neans - is very essential due to

time el enent.

DON T ever horse play while working with expl osives.

DON' T becone too careless or overconfident while working
wi th explosives - your first mstake will usually be your
| ast .

DO use speed with caution in any suspected package due to
the possibility of a silent delay being enployed.

DO use protective clothing and safety gl asses while working
on a suspected device.

DO arrange for nedical and fire standby in all cases of
suspect ed packages.
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41.

42.

DO use chem cal protective clothing (acid resistant,
gl asses, etc.) in the disposal of any hazardous chenica

agents such as acids, nitrates, etc.

DO cooperate and coordinate plans with all avail able
aut hori zed personnel as these people are essential in any

nmovi ng situation.
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APPENDI X VI
M NIl MUM SAFE DI STANCE RADI O & TV BROADCASTS

Radi o Frequency (RF) transmitters, which include AM and FM
radi o, television and radar, create powerful electronmagnetic
fields, decreasing in intensity with distance fromthe trans-
mtter antenna. Tests have denonstrated that electric blasting
cap wires, under certain circunstances, may pick up enough el ect-
ric energy fromsuch fields to cause caps to expl ode.

To date there have been a few authenticated cases of a cap
being fired accidentally by RF pickup on the wres. I nvesti ga-
tion showed that even these cases woul d not have happened if Table
5 of distances had been adhered to. This |ong-term experience
and al so nunerous tests indicate that if proper precautions are
t aken, such as adherence to the enclosed table of distances,
the probability of an accidental firing is extrenely renote.

The usual nethod for firing an electric blasting cap is to
apply electric energy froma blasting machi ne, generator, battery,
power line or other source of electric power to the open ends of
the cap wires or the blasting circuit. The electric current
then flows through the wires to the cap and the very small re-
sistance wire inside the cap heats the primary explosive to the
bur ni ng- expl osi on tenperature.

If the electric blasting cap wires are in a strong RF field
(near a transmitter that is radiating RF power), the usual un-
shielded leg wires or circuit wires, whether connected to a
bl asting machine or not, or shunted (short circuited ends) or
not shunted (open ends), will act as an antenna simlar to that
on a radio or TV set. This antenna will absorb RF energy fromthe
transmtter RF field and the electric current produced in the
cap wires will flow into the cap.
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In certain cases, depending on the strength of the RF field
and the antenna configuration formed by the blasting cap wres
and its orientation, sufficient RF energy may be induced in the
wires to fire the electric blasting cap.

Commerci al AM broadcast transmtters (0.535 to 1.605 MHz)
are potentially the nost hazardous. This is because they com
bi ne hi gh power and | ow enough frequency so that there is little
|l oss of RF energy in the lead wires.

Frequency-nodul ated FM and TV transmitters are unlikely to
create a hazardous situation. Although their power is extrenely
hi gh and antennas are horizontally pol arized, the high frequency
currents are rapidly attenuated in cap or lead wires. These
RF sources usually enploy antennas on top of high towers. This
has an additional effect of reducing the electromagnetic field
at ground | evel.

Mobil e radio nust be rated as a potential hazard because,
al though its power is low, it can be brought directly into an
area where there is an Inprovised Explosive Device (IED) wth
an electric cap in the circuit.

There is little possibility that sources of RF energy
such as mcrowave relay will ever constitute a practica
probl emunless an IED using an electric cap is placed near the
ant enna.

For the radio frequencies used in AM radi o broadcasting and
nobi | e operations, cap and lead wire layouts can act as RF circuits

(receiving antennas) .

The nost hazardous conditions exist when: 1) the circuit
wiring and/or electric blasting cap leg wires are el evated severa
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feet off the ground, 2) the length of this wiring is equal to
one-half the wavelength of the radio wave or sone nultiple of
it and 3) the electric cap is located at a point where the RF
current in the circuit wiring is at a nmaxi num

Anot her hazardous situation occurs when the electric cap
is at one end of wiring which: 1) is elevated in the air,
2) has a length equivalent to one-quarter the radio wavel ength
or an odd multiple of it and 3) is grounded to earth through the
el ectric cap.

Radi o wavel engths in feet are approximtely obtained by
dividing 1,000 by the frequency in megahertz. Both of these
circuits require that the lead or cap wires be suspended above
the ground. Both antennas achi eve their maxi mum current pick-
up when they are (1) parallel to a horizontal transmtting an-
tenna, FM TV or amateur radio or (2) pointed toward a vertica
antenna, AM nobile, etc.

Anot her sensitive RF pickup circuit and one which could
exist in an IEDis the loop circuit. The loop circuit is sensi-
tive to the magnetic portion of the electromagnetic wave. In
general, the larger the loop area, the greater the RF current
pi ckup. The loop orientation for maxi mum pi ckup results when it
is placed in the plane of the transmtting antenna. The | oop
configuration was selected for calculations deriving safe distance
tables for AM broadcast transmtters and nobile transmtters,
both enpl oying vertical antennas.

In general, |oop areas can be reduced by picking up both

lead wires as in a duplex wire circuit and making wire splices
as close to the ground as possible.
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TABLE 1
Recommended Di stances for Commerci al
AM Broadcast Transm tters
0,535 to 1.605 MHz

Transm tter Power (1) M ni mum Di st ance
(Watts) (Feet)
Up to 4,000 750
5, 000 850
10, 000 1, 200
25, 000 2,000
50, 000( 2) 2, 800
100, 000 3,900
500, 000 8, 800

(1) Power delivered to antenna.

(2) 50,000 watts is the present maxi mum power of U.S. broad-
cast transmtters in this frequency range.

TABLE 2
Recommended Di stances for Transmtters up to

30 MHz (Excluding AM Broadcast) Calcul ated
for a Specific Loop Pickup Configuration (1)(2)

Transm tter Power (3) M ni mum Di st ance
(Watts) (Feet)
100 750
500 1,700
1,000 2,400
5, 000 5, 500
50, 000 17,000
500, 000 (4) 55, 000

(1) Based on the configuration shown in Figure 2b, using 20.8
MHz, which is the nost sensitive frequency.

(2) This table should be applied to International Broadcast
Transm tters in the 10-25 MHz range.

(3) Power delivered to antenna.
(4) Present maxi mum for International Broadcast
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TABLE 3
Recommended Di stances for VHF TV
and FM Broadcasting Transmtters

Ef fective Radi ated Power M ni mum Di stance (Feet)

(Watts) Channels 2 to 6 and FM Channels 7 to 13

Up to 1,000 1, 000 750

10, 000 1, 800 1, 300

100, 000 1 3, 200 2, 300

316, 000 523 4, 300 3, 000

1, 000, 000 5, 800 4,000

10, 000, 000 10, 200 7,400

(1) Present maxi mum power channels 2 to 6 and FM - 100,000 watts.
(2) Present maxi mum power channels 7 to 13 - 316,000 watts.

TABLE 4
Recommended Di stances from
UHF TV Transmtters

Ef fecti ve Radi ated Power M ni mum Di st ance
(Vatts) (Feet)
Up to 10,000 600
1, 000, 000 2, 000
5, 000, 000 3, 000
100, 000, 000 6, 000

(1) Present maxi mum power channels 14 to 83 - 5,000,000 watts

-150-



TABLE 5
Recommended Distances of Mobile Transmtters
Including Amateur and Citizens' Band
M ni mum Di st ance (Feet)

Transm tter (1)

Power
(Watts)

10

50

100
180
250
500
600

1, 000
10, 000

VHF VHF
M= HF 35 to 36 MHz Public Use 144 to 148 MHz Amateur
1.6 to 3.4 MHz 28 to 29.7 MHz 42 to 44 MHz Public Use 150.8 to 161.6 MHz
I ndustri al Amat eur 50 to 54 MHz Amateur Public Use
40 100 40 15
90 220 90 35
125 310 130 50
65
200 490 205 75
290
300 760 315 115
400 980 410 150
1, 250 1, 300

(1)

(3)
(4)
(6)

Citizens' Band (Walkie-Talkie) 5 watts - Mninmum Di stance 5 ft.
26.96 to 27.23 MHz

Power delivered to antenna.

Maxi mum power for two-way mobile units in VHF (150.8 or 161.6 MHz range) and
for two way mobile and fixed station units in UHF (450 to 460 MHz range).
Maxi mum power for major VHF two-way mobile and fixed station units in

35 to 44 MHz range.

Maxi mum power for two-way fixed station units in VHF (150.8 to 161.6 MHz range).

Maxi mum power for amateur radio nmobile units.

UHF
450 to 470 MHz
Public Use

10
20
30
40
45

70
90

Maxi mum power for some base stations in 42 to 44 MHz band and 1.6 to 1.8 MHz band.



APPENDI X VI |
COWON HOUSEHOLD COMMODI TI ES FOR MAKI NG EXPLOSI VES

Al um num Fl ake (paint) Petrol eum Jel ly
Al um num Powder (paint) Phot of | ash Powder
Cenent, "Duco" Pitch

Coal & Charcoal Pl aster of Paris
Coal Dust Ri ce Powder

Cocoa Resi n

Cof f ee Powder Rubber Dust
Cornstarch Sawdust

Gasol i ne Soap Powder

Ker osene Sugar, Confectioners
Lead, Red Tapi oca

Magnesi um Powder Tur penti ne

O, Fuel Wheat Fl our
Paraffin Zinc Powder

Common 1 gnition Conpounds
Hypergolic and Exotherm c Reactions

Pot assi um Chlorate & Sugar and a drop of Sulfuric Acid
Ignition Tine - |nstantaneous

Pot assi um Per manganate (finely ground) and a few drops
of dycerine

Ignition Time - 30 seconds to 2 mnutes

Sodi um Peroxi de & Sugar and a few drops of Water
Ignition Tinme - |nstantaneous

HTH G anular Dry Chlorine and an ounce or two of any
of the followng: Brake fluid, anti-freeze, paint thinner
and solvent, Lestoil and Pineoil cleaners and many others
Ignition Tine - 20 seconds to 4 mnutes depending
on amount of liquid used and freshness of HTH

Common Chemicals for Mking Expl osives

Al um num Sul fate (tanning)
Alum num Nitrate (fertilizer)
Anmmoni um Per chl orate

Bari um Per oxi de
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Cal ci um Carbi de (acetyl ene)

Cal ci um Hypochl or at es

Carbon Bisulfide (fum gant)

Cat echol

Copper Sul phate (weed killer)

Di nitrobenzi ne (dye)

Ferric Oxide (rust)

Ferric Sulfate

A ycerin (solvent & nedicine)

Hydr ogen Peroxi de (bl each)

Lead D oxi de

Lead Tetraethel (gasoline)
Manganese Di oxi de

Mercury (thernoneters)

Napht ha (sol vent)

Nitric Acid (fertilizer)

Ni t robenzi ne (solvent)

Ni trocel | ul ose (explosive)

Ni t romet hane

Phosphorous, Red & Wiite

Phenal , (disinfectant)

Piric Acid (dye)

Pot assi um Chl orate (matches)

Pot assi um Di chromate (phot ography)
Potassium Nitrate (extracted from barnyard soil)
Pot assi um Per manganate (disinfectant)
Resorci nal (dye & nedicine)

Rosi n (soap)

Silver Nitrate Powder (photography)
Sodi um Chlorate (weed Kkiller)
Sodium Nitrate (fertilizer)

Sodi um Per oxi de (bl each)

Stearic Acid (soap)

Sul fur (medicine & matches)

Sul furic Acid (autonobile battery acid)
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Li st of Common Househol d Conmodities and Their Chem cal Nane
CHEM CAL NANVE HOUSEHOLD SUBSTI TUTE

acetic acid Vi negar

al um num oxi de alum a

al um num pot assi um sul fate al um

al um num sulfate al um

amoni um hydr oxi de ammoni a

carbon carbonate chal k

cal ci um hypochl ori de bl eachi ng powder

cal ci um oxi de [inme

cal ci um sul phat e pl aster of paris

carbonic acid sel tzer

carbon tetrachloride cleaning fluid

et hyl ene dichl oride dutch fluid

ferric oxide iron rust

gl ucose corn syrup

graphite bl ack |ead (pencil | ead)

hydrochl oric acid
hydr ogen peroxi de
| ead acetate

| ead tetroxide
magnesi um silicate
magnesi um sul fate
napht hal ene

phenol

pot assium bitartrate
pot assi um chrom um sul fate
pot assium nitrate
silicon dioxide
sodi um bi car bonat e
sodi um bor at e

sodi um car bonat e
sodi um chl ori de
sodi um hydr oxi de
sodium silicate
sodi um sul fate
sodium thiosul fate
sul furic acid
sucrose

zinc chloride
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nmuriatic acid
per oxi de

sugar of |ead
red | ead

talc

Epsom salts
not hbal | s
carolic acid
cream of tartar
chrome al um
sal t peter

sand

baki ng soda
bor ax

washi ng soda
sal t

lye

wat er gl ass

d auber's salt
phot ogr apher’'s hypo
battery acid
cane sugar
tinner's fluid



Bel ow are listed the nost inportant and conmon ingredients that
are used to form an expl osive conpound:

Ammonium Nitrate An extrenely unstable, white expl osive,
usually in crystalline form
Al um num A silver metallic powder. \Wen pyr o

in
grade, it is a major ingredient in
many amonal expl osive conpounds.

Ammoni um oxal at e A very valuable stabilizing agent,
espectally for NG

Barium nitrate Nitrated barium in white crystalline
powdered form

Char coal Powder A fine black powder, which is extremely

absorbent, and used extensively in
pyr ot echni cs.

Guncotton Nitrated cellulose (sawdust) is fairly
stabl e, but usually used wth other
i ngredients rather than al one. | t
is about 13-14 percent nitrogen.

Napt hal ene This is a sensitizing agent that is
normally in a white crystalline form

Paraffin This is a primary ingredient in plastique,
and acts as a texturi zer.

Potassium nitrate An expl osive conpound in itself which
is stable. It is usually in a white
crystalline form

Pot assi um perchl ori de A white powder used as an igniting agent
in high explosives. It is an extrenely
common ingredient in | ow explosives.

Resi n A gummy substance, which is flammuabl e,
and used in high explosives as an
igniting agent.

Sodi um car bonat e This is nothing nore than ordinary
table salt, and is used as a cooling
agent in many high expl osives.

Sodium nitrate A stabl e expl osive conmpound which has
t he advant age of being water-absorbent.
Sodi um sul fate A stabilizing powder, which is water-
resi stant.
Starch This can be either potato or corn

starch, and acts as an absorbent in
many expl osi ve conpounds.
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Sul fur A yellow crystalline powder, which
should be used in flour formonly.

Vasel i ne A clear petroleumjelly used in a
simlar manner as paraffin, as a
pl asticizer, for many forns of explod-
ing gelatins and plastic expl osives.

Common Househol d Commodities and Chem cals for Thickening
FIl ane Fuel s (Gasoline, Kerosene, etc.):

Lye System Lye
Resin
Castor Ql
Lye - Al cohol System Lye
Et hyl Al cohol
Tal | ow
Soap - Al cohol System Et hyl Al cohol or Isopropyl Al cohol
Laundry Soap
Egg System Egg Wiite

and any followng -
Salt, Coffee, Tea Leaves, Cocoa, Sugar,
Sal tpeter, Sal Soda

Latex System Lat ex
and any follow ng -
Acetic Acid, Sulfuric Acid, Hydro-
chloric Acid, Formc Acid (from
crushed red ants)

Wax Systens Any follow ng -
Ozocerite, Mneral wax, Fossil wax,
Ceresin wax, Bees wax, Bayberry wax,
Myrtl e wax

Ani mal Bl ood System Ani mal Bl ood or Serum
and any followng -
Salt, Coffee, Tea Leaves, Sugar,
Li me, Baking Soda, Epsom Salts
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APPENDI X VI | |
COMVON TERMS ASSOCI ATED W TH
EXPLOSI VES AND BLASTI NG AGENTS

Strength

Straight dynanmite is the base to which all other dynamte
grades are conpared. "Strength" is a neasure of the energy con-
tent of an expl osive which, in turn, contributes to the force and
power it devel ops.

In straight dynamite, the percentage by weight of nitro-
glycerin is used to designate the strength rating. There is
40% nitroglycerin in 40% strai ght dynamte, etc. The power
devel oped by 60% straight dynamte is however, not tw ce that of
30% straight dynamite, nor is 40%tw ce as powerful as 20% The
percentage of other ingredients is also a contributing factor in
creating the energy delivered by the explosive. Wen the
nitroglycerin content of 20% straight dynamite is tripled, the
working ability or energy of the nitroglycerin is also tripled
but the energy contributed by the other ingredients is dimnished
by 50% Thus 60% strai ght dynanmte has only been increased
in energy over 20% straight dynamte by about half of what would
be expected due to the energy |oss brought about by the decrease of
ot her contributing ingredients.

In dynam tes, other than straight dynanmite, the nitroglycerin
content is reduced and other strength producing ingredients such
as amoniumnitrate, are substituted. In these dynamtes, the
percentage classification indicates that the particular dynamte
is equal in strength to a like figure of a straight dynamte

on a wei ght-for-weight basis. |In other words, one pound of 40%
ammoni a dynanmte has the sane strength as one pound of 40% straight
dynamte regardless of the ratio of nitroglycerin. 1In these

cases the percent strength markings are in fact weight-strength
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mar ki ngs. Bl asti ng agents and other non-nitroglycerin explosives
are also percentage graded relative to an equal grade and wei ght
of straight dynamte.

O her types of dynamte are graded according to their bul k
or strength by volume. This bulk strength figure indicates that
one cartridge, marked 40% has the sane strength as a cartridge
of straight dynamte of the same per cent figure and bul k.

Rate of Detonation or Velocity

Velocity is a neasure of the speed the detonation wave
travels through a columm of an explosive. Velocity data gener-
ally refers to a 11/4inch diameter colum. As the velocity is in-
creased, the shattering effect on hard materials is increased.

The rate of detonation of a given explosive, provided that
sufficient initiator or booster explosive is used, is determ ned
by its degree of confinenent and | oading density. If confined
only slightly, as by a cardboard or glass tube, a cylindrical
colum of high expl osive detonates at a lower rate than if a
heavy steel tube surrounds the explosive. This is because of the
greater loss of energy in directions at right angles to the axis
of the columm. This effect is seen also if the dianmeter of the
colum of explosive is decreased. |In such cases, there is a
m ni num di aneter, al so dependent upon degree of confinenent,
bel ow whi ch detonation cannot propagate itself throughout the
length of the colum. In practice, detonation rates are determ n-
ed with colums 1 inch or nore in dianmeter confined in Shel by
steel tubing or as strong a material as the test nethod w ||
permt. Decrease in loading density causes decrease in rate of
detonation, the relationship being linear.
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Each expl osive has a characteristic maxi numrate of detona-
tion for a given density, although in the |east sensitive explo-
sives, particle size has sone effect on this value. |If an explo-
sive is inproperly initiated or has becone desensitized, a deton-
ation wave can, in some cases, progress through the explosive at
much less than its normal maxi numrate. Although nitroglycerin
usual ly detonates at a maximumrate of about 26,000 feet
(8,000 neters) per second, it can do so at rates as |low as
4,900 to 6,350 feet (1,500 to 2,000 nmeters) per second. However,
investigation has indicated that not all of the nitroglycerin is
detonated in such cases. Celatin dynamtes, which normally
detonate at rates of about 12,700 feet (4,000 neters) per second
when manuf actured, sonetinmes beconme desensitized during storage
and detonates at about half the original rate.

As used in mlitary amunition high, explosives are | oaded
by casting in a nolten formor by pressing to near their maxi num
densiti es.

In general, the rates of detonation of explosives are re-
flected by their relative brisance (shattering or fragnentation)
val ues. The higher the rate of detonation of an explosive, the
greater the brisance and nore effective it is as a booster
charge to initiate another explosive. This is the reason for the
use of RDX, PETN and Tetryl in boosters for artillery shells.

Rate of Burning

As ordinarily applied, the termburning refers to the high
tenperature oxidation of an organic material or other fuel, such
as sulfur or hydrogen. Odinarily the oxygen utilized in such
burning is that present in the surrounding air. Some high explo-
sives and all propellants can undergo a type of autoconbustion
also referred to as burning, in which the oxygen present in the
material is utilized for oxidizing the carbon and hydrogen.
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The exothermcity of this reconbination is such that auto-
conbustion is self-sustaining fromlayer to layer of the material.
If the material contains sufficient oxygen to convert all the
carbon and hydrogen present to carbon dioxide and water,

these and nitrogen are the gaseous products of burning. | f

| ess than this proportion of oxygen is present in the high explo-
sive, or propellant, carbon nonoxide and hydrogen also are forned.

Some hi gh expl osives, such as nercury ful mnate, can undergo
burning only when they have a |ayer thickness of about one crystal.
If the layer is thicker, burning is transfornmed into detonation
| f desensitized by pressing (dead pressed) at 25,000 psi or nore
and then ignited, nercury fulmnate burns w thout detonation,
the rate of burning decreasing with increase in density.

Primng conpositions burn with great rapidity but do not
undergo detonation. The detonation of those containing |ead azide,
mercury fulmnate, or lead styphnate is prevented by the danpen-
ing effect of relatively inert ingredients, such as antinony
sul fide, lead thiocynate, ground glass, or sulfur.

VWil e high explosives such as TNT and Tetryl burn with the
aid of atnospheric oxygen, they do not undergo autoconbustion
at atnospheric pressures. The destruction of such materials by
the burning of thin layers, therefore, is practicable. Nitro-
gl ycerin, on the other hand, undergoes little if any autoconbus-
tion prior to detonation, even at atnospheric pressure.

Except as ingredients of propellant conpositions, high
expl osi ves are not used under conditions where they undergo burn-
ing rather than detonati on. The burning rates of high explosives
therefore, are of little practical significance. Propellants
are utilized under conditions where they undergo autoconbustion
and detonation is very undesirable.
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Density

In regard to comercial dynamte, density is expressed by
t he nunber of 11/4inch by 8 inch cartridges contained in a 50
pound case. In the various comercial lines this nmay vary from
85 to 205 cartridges per 50 pounds.

In mlitary termnology it refers to |loading density. Load-
ing density is an inportant characteristic of mlitary expl osives
a maxi nrum density being desirable because of the fixed vol une of
the space available for explosives in a round of amrunition.

The greater the |oading density at which a fixed weight of a given
expl osive is pressed or cast, the greater is its effect when
detonated. However, the standard expl osives having the greatest
density values, nercury fulmnate and | ead azi de, are not the nost
power ful standard expl osives; and the selection of an expl osive
for a specific use cannot be based primarily upon its density.
Absol ute density is seldomcritical in small arns and artillery
propel l ants, since they are seldomused at nmaxi mum density. How
ever, this characteristic sonetines is of inportance in propell-
ants used for jet propul sion.

I n nost blasting agents and |arge diameter expl osives,
density is related to the density of water and is expressed as
granmicc. Density will generally range froma low 0.4 granicc to
a high of 2.0 gramicc. Free flowing Nitro-Carbo-Nitrates (NN
vary widely in density depending on the amount of conpacting the
product receives in packaging and subsequent handling and storage.
A single product can have poured density as low as 0.8 and com
pacted density of nearly 1.0 gram cc.

Sensi ti veness

Sensitiveness is a neasure of the propagating ability of
an explosive or blasting agent. The sensitiveness distance for
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dynamte is neasured as the distance in inches, over which a
one-half cartridge (11/4x 8 inches) wll propagate to another
one-half cartridge (11/4x 8 inches) when both hal ves are encl osed
in a cardboard tube, cut ends facing, and shot. Non-nitorglycer-
in explosive and blasting agents nust al so neet sensitiveness re-
qui renments. Large dianeter cartridge and canned itens are tested
to determ ne m ni mum propagation di stance between a prined and
unprinmed unit. Free flow ng products nust be tested to insure
columm propagation in the m nimumdi aneter in which they are

to be used.

Sensitivity

Sensitivity is the neasure of ease of initiation. Drop and
friction tests are neasures of sensitivity as are bullet inpact
tests and tests for sensitivity to heat and spark.

| npact Sensitivity

It is well known that explosives present considerable
hazard when subjected to shock, but it is only recently that
t he mechani sm of expl osion by inpact has been el uci dat ed. It
was |ong thought that initiation of explosion by a bl ow was
due to rapid shear causing rupture of explosive nolecules or the
energy of inpact causing direct nechanical excitation of such
nmol ecul es. It has been since found that explosion by inpact
probably is due to the devel opnent in the explosive of hot spots
of finite size. Such hot spots are fornmed by the adiabatic
conpression of small air or vapor bubbles trapped wth-
in the explosive, the friction of a particle of grit with a crystal
of the explosive, or the viscous heating of rapidly flow ng ex-
pl osi ve under the pressure of inpact. The first of the three
causes is the nost generally operative and can explain the initia-
tion of explosives free of grit and those having very high nelting
poi nts.
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The greatly conpressed gas bubbl e becones highly heated
and is surrounded by expl osives al so under considerable pres-
sure at the instant of inpact. If the tenperature of the gas
and the pressure are sufficiently great, explosion of the nole-
cules adjacent to the gas is initiated and the expl osive wave
propagates itself throughout the rest of the explosive. The
tenperature required for explosion and, therefore, the degree
of conpression and severity of inpact will vary for different
explosives. In mlitary testing, sensitivity to inpact is ex-
pressed as the mninmum height of fall of a 2-kilogram (4.4 |bs.)
wei ght required to cause at |east one explosion in 10 trials or
to cause an explosion in 50% of the trials.

Friction Sensitivity

Li ke expl osion by inpact, the initiation of explosion by
friction is ascribed to the formati on of hot spots. In the
case of frictional initiation, the first stage usually is a burn-
ing process. Lead azide is an exception to this, true detonation
starting at this point of initiation. For a given frictiona
force, the incidence of hot spots is determ ned by the thernal
conductivity of the sliding surfaces involved. The nelting point
of the fiction-producing material also is of inportance, as
this determ nes the highest tenperature that can be devel oped.
If this is lowin value, explosion cannot be caused by friction.
The sensitizing action of grit appears to be of no effect if the
melting point of the grit is below 500 and if the hardness is
bel ow 2-3 on the Moh's scale. The nost effective seemto be
particles with high hardness (4 and up) and high nelting point.

Bull et Inpact Sensitivity

Anot her test used for differentiating explosives, with re-
spect to sensitivity to nmechanical shock, is the rifle bullet im
pact test, in which the explosive is subjected to a conbination
of inpact and friction. A bonb is prepared by screwing a closing
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cap to one end of a piece of a cast-iron pipe 3 inches |ong,

2 inches in diameter, and threaded at both ends. The bonb is
filled with the cast, pressed, or liquid explosive and is closed
by screwing on a closing cap. Wth the |oaded bonb in a vertical
position, a caliber .30 bullet is fired through it froma dis-
tance of 30 yards, so that the bullet strikes between the two
closing caps and at a right angle to the axis of the bonb. Five
or nore such tests are nade and the percentage of explosions is
not ed.

Heat and Spark Sensitivity

Heat causes the deconposition of an explosive at a rate that
varies with the tenperature. Al nost all explosives are character-
ized by a critical tenperature, below which the rate of deconposi -
tion is so small as to be negligible. N troglycerin has a criti-
cal tenperature of approximtely 50 C, and, above this, the in-
crease in rate of deconposition with increase in tenperature is
di sproportionate. O her explosives have higher critical tenper-
atures, those of TNT and Tetryl being about 460 and 235 C
respectively.

If a small mass of an explosive is suddenly subjected to a
hi gh anbi ent tenperature, there ensues an induction or incuba-
tion period during which the explosive absorbs heat. I f the
anbient tenperature is sufficiently high, deconposition of part
of the explosive |iberates heat and causes acceleration of the
increase in tenperature of the remaining explosive. Wen the
tenperature reaches a certain value characteristic of the explo-
sive, the rate of the deconposition value beconmes so great that
expl osion of the remaining material takes place. The tenperature
of the products of explosion is enornously greater than that de-
vel oped during the prior slow deconposition; and if the expl osion
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is so brought about at the end of a column of expl osive, self-
propogati ng detonation of the columm can ensue. This occurs
with ease when the explosive is of the initiating type, but

it is not practicable to initiate the detonation of high

expl osi ves such as TNT and Tetryl by externally applied heat
unl ess the explosive is under considerable pressure. This is
due to the inpracticability of developing the extremnmely high
anbi ent tenperatures necessary to reduce the incubation period
to the order of 10 second.

Nonel ectric sparks, such as those fromsteel, burning wood,
etc. are nmuch nore effective in causing ignition and, therefore,
represent greater hazard. As an exanple, black powder nust be
cl assed as a very dangerous explosive with respect to solid
sparks, and all explosives nust be classed as dangerous in this
respect. It is for this reason that only nonsparking tools are
used in nechanical operations in connection with both high and
| ow expl osi ves.

Initiation Sensitivity

Just as explosives vary greatly with respect to sensitiv-
ity to inpact, friction, and heat, so do they vary in sensitiv-
ity to initiation by another explosive. Particle size affects
the sensitivity to sonme extent, as do tenperature, density, and
physical state. Cast TNT is distinctly less sensitive to initia-
tion than pressed TNT. Solid nitroglycerin is less sensitive

than the liquid material. Decrease in initial tenperature causes
decrease in sensitivity to initiation, but this is not of great
magni tude. Increase indensity causes decrease in sensitivity,

this effect being nost pronounced with the |east sensitive explo-
sives. The effects of change in particle size vary considerably.
Decrease in the average particle size of TNT causes increase in
sensitivity to initiation, but reduction of the average particle
size of AMmopnium Nitrate past a certain value causes desensitiza-
tion.
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In general, sensitivity to initiation is parallel to
sensitivity to inpact; but this is not true with respect to
sensitivity to initiation and heat.

The nost frequent use of sensitivity tests is in con-
nection with relatively insensitive blasting agents. Any
conmpound intended for use in blasting which can be initiated
with a nunber 8 cap is classed as a high explosive. The w de-
spread use of Amonium Nitrate-fuel oil mxtures for blasting
has led to many neans to increase the sensitivity of these m x-
tures. | nproved propagati on characteristics does not necessar-
ily result fromincreased sensitivity; it can however lead to
decreased safety since these m xtures are generally not handl ed
W th proper equipnent or with nethods devel oped for nore sensitive
hi gh expl osi ve conpounds.

Inflanmmability

This refers to the ease with which a high expl osive or
bl asti ng agent can be ignited. In the case of dynamtes this
ranges from sone types that ignite readily and burn violently,
to others that will not support conbustion unless an outside
source of flame is continuously applied. Mst mlitary explo-
sives ignite with relative ease and nmay be destroyed by burning,
care being taken to insure that there is no confinenent such as
may be caused by stacking or other form of conpacting.

Funes
Gases resulting fromthe detonation of conmercial explo-
sives and blasting agents are principally carbon dioxide, nitro-

gen and steam and these are in the ordinary sense nontoxi cC. In
addi ti on, poisonous gases, including carbon nonoxi de and nitrogen
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oxi des, result fromany detonation. In the explosives industry,
t hese gases are called funes.

Exposure to either carbon nonoxi de or oxides of nitrogen
can be fatal. In past years, there was major concern over
carbon nonoxi de concentrations resulting from bl asti ng. In re-
cent years, increased amount of enphasis has been placed on the
hazards of oxides of nitrogen. The reason for this is that the
oxi des of nitrogen are nore insidious in that non-fatal concentra-
tions may cause pernanent tissue danage and recovery from ex-
posure to higher concentrations may be |ess conplete.

Sinmple m xtures of Ammonium Nitrate and fuel can produce
severe fune situations. Variations in reactivity as well as
| oss of fuel through evaporation or mgration can result in un-
bal anced conpositions. If, in a sinple m xture of AmmoDNi um
Nitrate and oil, part of the oil is lost by evaporation or set-
tles out to accunulate in the bottomof the container, the pro-
duct in the top of the container will be deficient in fuel and
hi gh oxides of nitrogen will result. At the sane tine, the m x-
ture in the bottomof the container will contain excess fuel and
produce high quantities of carbon nonoxi de.

Cartridge dynamtes are fornmulated to be |oaded in the
wr apper supplied. This wapper should not be renmoved nor should
addi ti onal conbustible nmaterial be added to the charge. A |ow
det onati on caused by absorption of water, inproper handling or
poor storage will result in excessive fumes. Fune classifications
are based upon the cubic feet of poisonous gases produced by
11/4x 8 inchcartridge:

Funme d ass 1: less than 0.16 cu. feet

Fune d ass 2: 0.16 to 0.33 cu. feet
Fume d ass 3: 0.33 to 0.67 cu. feet
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Wat er Resi stance

Hi gh explosives differ widely in their ability to resist
the effects of water. The gelatin dynamtes are best in this
respect. Sone of the higher density amoni a dynam tes possess
good water resistance, while the |ow density amoni a dynamtes
and perm ssibles have little or no water resistance. Wen
water is encountered in blasting, an explosive wth at |east
sonme water resistance is necessary. |If the blasts are to be
fired soon after |oading, an explosive possessing nediumre-
sistance may be satisfactory, but if the explosive is to be
left under water for any length of tinme, a water resistant type,
such as gelatin dynamte, should be used. Qbviously, in dry
work this property of explosives is of no inportance.

For optimumreliability it is desirable to incorporate
wat er resistance or water tolerance into the explosives or
bl asti ng agent formulation and not depend upon the package en-
tirely. Experience also has shown that |ess durable bags and
tubes are apt to becone danmaged in the field and permt water
penetration regardless of how well they were sealed when manu-
factured. The failure of a single tube to protect the contents
fromwat er desensitization can result in colum propagation fail-
ure unless multiple primng is used to permt shooting around
the desensitized unit.
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CARE AND PRECAUTI ONS TO BE OBSERVED
I N HANDLI NG EXPLGCSI VES

Al t hough expl osives are considered hazardous material s,
and there is a long history of accidents involving their manu-
facture and use, they can be handled and transported with safety.
The excellent record of the explosives industry during the past
hal f century, which is nmuch better than those of sone supposedly
| ess dangerous occupations is attributable, in part, to the use
of carefully designed buildings and equi prent and, in part, to
the training of personnel in accordance with stringent safety
regul ati ons. These designs and regul ati ons have the prinmary
obj ective of preventing human injury or fatality and the second-
ary objective of mnimzing property damage in case of accident.

In addition to explosive hazard, explosives also represent
varying degrees of toxicity hazard when inhal ed, ingested or
absorbed through the skin. Because of this and the fact that
dust-air m xtures present additional explosion hazard, explosives
shoul d be handl ed under conditions of good ventilation, so that
dust-air m xtures cannot be fornmed. Prevention of the spark dis-
charge of static charges of electricity also should be insured by
proper groundi ng devi ces.

The inhalation of vapors of nitroglycerin or the nitrated
gl ycol s can cause severe headaches. Sone individuals are sensi-
tive to very small amounts of such materials. The inhalation of
the dusts or vapors of nitro conmpounds such as TNT and Picric
Aci d has been known to have fatal effects. |If practicable, ex-
pl osi ves shoul d al ways be handled in well-ventil ated pl aces.

Effects of contact of the skin with explosives vary from

sinple discoloration to dernmatitis and from headaches to poison-
i ng, because of absorption through the. skin. The hands shoul d
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be dry when handling expl osives, as noisture increases the
absorption through the skin. After handling snmall quantities
of expl osives, the hands should be washed thoroughly, prefer-
ably with a dilute solution of Sodium Sulfite and then with
wat er . I f exposed to contact with explosives throughout the
day, the worker should bathe and change cl ot hes.

Since they represent explosion hazards because of their
characteristic sensitivity, explosives nust be handled with
care proportional to their relative sensitivity. For this
reason, the degree of sensitivity of a new or unknown expl osive
should be determ ned before anything else is done with it. The
outcome of sensitivity tests then will determne in what quantity
and under what conditions material should be handled. The nore
sensitive the explosive, the smaller the quantity that should be
handl ed at one tinme and the greater the precautions to be taken
to prevent injury and damage in case of accidental expl osion.
It should be borne in mnd that sensitivity is a characteristic
involving initiation by any formof applied energy, regardless of
whet her by friction, conpression, shock, nechanical, thermal,
chem cal or electrical sources.

Because of the very real danger from fragnments, the nore
sensitive explosives should not be handled in glass vessels
when dry and only behind a barricade when this is necessary.
Metal vessels are dangerous if the explosive can react with the
nmetal to forma sensitive conmpound. Metal spatulas, scoops, etc.
should not be used for handling explosives, rubber articles be-
ing preferable.

The nervous reaction of the individual working with explo-
sives is of great inportance. The extrenely nervous i ndividual
is not conpatible with sensitive explosives, nor is the hurried
worker. A slightly phlegmatic disposition and a consciously de-
liberate attitude are excellent conplenents to close observance
of standard safety regul ations.
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APPENDI X | X
REFERENCE READI NG
FILMS AND SLI DE SETS

NOTE: The reader may question the necessity or validity of
reference reading printed 40 years ago. This broad
span of reference material shows the change in atti-
tude, techniques, expertise and notivations of both
t he bonmbmeker and those person who nust defeat the
bonmbmaker .

BOOKS

1. Bebier, J., Manual of Explosives, Mlitary Pyrotechnics,
and Chem cal Agents, MacMIlan Publishing Co., New York

2. Col ver, E. High Expl osives, De Van Nostrand Co. New YorK.

3. Dani sevi ch, Phil, Hi gh-Low Boom Directory of Expl osives,
Pyrotechnics, References and Application, 8917 Southfield
Drive, Gaklawn, 11T. 60455.

4. Lenz, Robert, Explosives and Bonb Di sposal Cuide, Spring-
field, 111., CharlTes C. Thomas Publisher.

5. Pierce, G M@ire (LC MCR), Destruction by Denolition
| ncendi ari es and Sabotage, (Field Training Manual, Fl eet
Marine Force), Paladin Press, P.O Box 1307, Boul der
Col orado 80302

6. Powel I, WIlliam The Anarchist Cookbook, Lyle Stuart, Inc.,
New York, N.Y.

7. Reilly, J., Explosives, Mitches, and Fireworks, De Van
Nostrand Co., New York.

8. Sax, lrving N. Dangerous Properties of Industrial Materials,
Rei nhol d Publishing Co., New York.
9. Saxon, Kurt, The Poor Man'sJanes Bond, Atlan Fornul ari es,

P.O Box 438, Eureka, CA 95501

10. Saxon, Kurt, G anddad's Wonderful Book of Chem stry, Paladin
Press, P.O Box 1307, Boulder Colorado 80302

11. Stoffel, Joseph F., Explosives and Honenade Bonbs, Spring-
field, 111., Charles C. Thomas, Publisher.
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12.

13.

10.
11.
12.
13.

14.
15.

16.
17.

Swear enson, Thomas S., Tear Gas Munitions, Charles C. Thonms,
Publ i sher, Springfield, T11.

Brucker, Ernest W, Blasting Cap Recognition and Identification

Manual , Police Technical Series 02, TACP Security Research
Section, Eleven Firstfield Road, Gaithersburg, Mryl and
20760.

COMVERCI AL PUBLI CATI ONS

The Chem stry of Powder and Expl osives, Tenny L. Davis, John
Wley & Sons, Inc. New York.

El enents of Anmunition, O Hart, Hohn & Sons, Inc., New York.

The Chem cal Encyclopedia, GS. dark and GG Haw ey, Reinhold
Publishing Co., New York.

The Bl asters Handbook, E.I. DuPont de Nenpurs and Co., Inc.
W1 m ngton, Deleware.

Panmphl ets, Books and Periodicals on Explosives and Rel ated
[tems, published by The Institute of Makers of Expl osives
New Yor k.

Ammuni ti on, Powder and Expl osives, four volumes, Picatinny
Arsenal, Dover, New Jersey.

Expl osi ons- Their Anatony and Destructiveness, First Edition
MG aw H || Book Conpany, New YorKk.

Bonb Scene I nvestigation, devel oped as a coll ege textbook,
aval | abl e fromBonb Scene |nvestigation, 8226 E. C arendon,
Scottsdale, Arizona 85251

The follow ng are available fromPaladin Press, P.O Box 1307,
Boul der, Col orado 80302:

Underwat er Denolition Team Handbook, 225 pp., 81/2x 11
The Chem stry of Powder and Expl osives, 490 pp.,51/2x81/2
Expl osi ve Trains, 156 pp., 81/2x 11

OSS Sabot age and Denolition, Incendiaries and Sabot age.

USMC Destruction by Denolition, Incendiaries and Sabot age,
270pp., 5172x81/2

Booby Traps (FM5-31), 133 pp.,51/2x 81/2

| nprovi sed Munitions Systens, by Janes d ackin, 60 pp.,
51/ 2x81/ 2

Cl A Expl osi ves For Sabotage, 70 pp.,51/2x81/2

Speci al Forces Denolition Techni ques (extract fromFM 31-20),
6700., 41/ 2x61/2
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18.

19.
20.
21.

22.

23.

24.

25.

26.

10.

| nprovi sed Muni tions Handbook (Frandford Arsenal ), 164 pp.,
51/ 2x81/2

Expl osi ves and Denolitions (FM5-25), 188 pp., 81/2x 11
Unconventi onal Warfare Devices and Techni ques (TM 31-200-1)

El enents of Expl osive Production, By Janmes G ackin, 60 pp.,
51/ 2x81/ 2

W Shall Fight in the Street, by Capt. S J. Authbert, (Scots
Guards), 68 pp.,51/2x81/2

M ni manual for the Urban CGuerilla, By Carlos Marighell a,
42 pp., 51/4x 8

Speci al Forces Operational Techniques (FM 31-20), 535 pp.,
41/ 2X61/ 2

Manual of Explosives, Mlitary Pyrotechnics and Chem cal
Warfare Agents, 170 pp., 51/2x81/2

| nprovi sed Weapons of the Anerican Underground, 20 pp.,
81/2x11

M LI TARY PUBLI CATI ONS

AMCR 385-100 SAFETY (Safety Manual ), Department of the Arny,
Washi ngton, D.C, US. Arny Material Conmmand.

Expl osi ve Ordnance Reconnai ssance, Pt. | & |1, Headquarters,
Third United States Arny, Fort MPherson, Georgia.

Handbook, Expl osive Ordnance Reconnai ssance for U.S. Forces
in Vietnam MTitary Assistance Command, Vi et nam

M nes and Booby Traps Used by the Viet Cong in South Vi etnam
Vietnam Assistant Chief of Staff for Intelligence, MIlitary
Advi sory Command, Vi etnam

FM 5-25 Expl osives and Denvolitions, Departnent of the Arny,
Washi ngton, D.C

FM 5-34 Engi neer Field Data, Departnment of the Arny,
Washi ngton, D.C

FM 9-16 Expl osi ve O dnance Reconnai ssance, Departnent of the
Arnmy, Washington, D.C

FM 23-30 Hand and R fle G enades, Departnent of the Arny,
Washi ngton, D.C

FM 31-20 Special Forces Operational Techni ques, Departnent
of the Army, Washington, D C

TM 5-31 Booby Traps, Departnent of the Arny, Washington, D. C
(Confidential).
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

TM 5-280 Foreign M ne Warfare Equi pnent, Departnent of the
Arnmy, Washington, D.C

TM 9-1300-203 Artillery Anmmunition, Departnment of the Arny,
Washi ngton, D.C

TM 9-1300-206 Care, Handling, Preservation, and Destruction
of Ammunition, Departnment ot the Arny, VAshington, D.C

TM 9-1300-214 M Ilitary Expl osives, Departnment of the Arny
and Departnment of the Air Force, Washington, D. C

TMC9- 1345-200 Land M nes, Departnent of the Army, WAshi ngton,
D. C

T™M 9-1370-200 MIlitary Pyrotechnics, Departnment of the Arny,
Washi ngton, D.C

TM 9-1375-200 Denolition Materials, Departnent of the Arny,
Washi ngton, D.C

TM 9-1900 Ammuni tion General, Departnent of the Arny,
Washi ngton, D.C

TM 9-1904 Anmunition Inspection Guide, Departnent of the
Army, Washington, D.C

TM 9-1910 M Ilitary Expl osives, Departnent of the Arny,
Washi ngton, D.C

TM 31-200-1 Unconventional Warfare Devices and Techni ques,
Department of the Arny, Wshington, D.C (Confidential)

TM 31-201-1 Unconventional Warfare Devices and Techni ques/
Departnment of the Arny, Washington, D.C

TM 31-210 Inprovised Miunitions, Departnment of the Arny,
Washi ngton, D.C. (Confidential)

TB PMG 20 Crines Involving Expl osives, Departnment of the
Arny, Washington, D. C: Governnent Printing Ofice,
January 6, 1955, 15 pp.

Encycl opedi a of Expl osives, O dnance Liaison GP, Durham
Box CM Duke Station, Durham N.C.

TC 5-31 Viet Cong Booby Traps, M nes, and Mne Warfare
Techni ques, Departnment of the Arny, Washington, D.C

Engi neering Desi gn Handbook (Explosive series and expl osive
training), Departnment of the Arny, Hdg., U S. Arny Mterial
Command, Al exandria, VA 22304
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GOVERNMENT  PUBLI CATI ONS

Congressi onal Record, "The Library of Congress Survey of
State Laws on Explosives Finds Weful |nadequaci es:

1970. (Wth attached Senate Meno #70-9, "The Bonb Culture
in America", April 23, 1970, Senate Republican Policy
Commttee).

The Present-Day Ku Kl ux Klan Movenent, Conmmittee on Un-
American Activities, Washington, D.C: Governnent Print-
ing Ofice, Decenmber, 1967, 371 pp.

Bureau of Mnes Information G rcular 8405, Factors in
Sel ecting and Applying Comrercial Expl osives and Bl asting
Agents, United States Departnent of the ITnterior 1968.

Bureau of Mnes Information Circular 1C 7335, Destruction of
Danmaged, Deteriorated, or Unwanted Conmmercial Explosively
United States Departnent of the Interior 1945.

Bonb Threats and Search Techni ques, Bureau of Al cohol,
Tobacco and Firearnms, Departnent of the Treasury, ATF P 75502
(8-74) .

ARTI CLES (BY TI TLE)

"Anti-Bonb Bill", Industrial Security, June, 1970, v. 14,
no. 3, p.8.

(The article is a reprint of Senate Bill #S.3650, introduced
inthe U S. Senate on March 26, 1970, by Senator Roman
Hruska, dealing with the illegal transportation, use, or
possessi on of expl osives.)

"The Bonmb Sniffer", Time Magazi ne, March 30, 1970, p. 47.

(An article on a device to detect the presence of explosives
by anal ysis of vapors given off by the explosive m xtures.)

"Bonmb Threats: A Practical Procedure”, Industrial Security,
June, 1970, v. 14, no. 3, p. 4.

(The author of this article, unnamed, gives the steps his
plant, or firm takes when a bonb threat is received.)

"Bonbs Bl ast a Message of Hate:, Life Magazine, March 27,
1970, v. 68, no. 11, p. 24.

(This Life article, conplete with photographs, reports on
bonmbi ng incidents throughout the U S., and on the activities
of the "Weat hernen", and the "Students for a Denocratic
Society".)
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"Drain Quarry Used to Test Bonb Basket:, The Drain Enterprise
(OCregon, May 21, 1970, v. 47, no. 52, p. 5.

(An article, with photographs, regarding tests of the P.M
Tabor Co., Laguna Beach, Calif., ballistic fiberglas
"bonb basket".)

"Fatal Bonbing on California Canpus”, Security World, My
1969, v. 6, no. 5, p. 25.

(Article reprinted fromthe April 11, 1969, Santa Barbara
News- Press, regarding the conbi nation expl osive/incendiary
bonbing at the University of California s Santa Barbara
Campus.)

"Cone Fission", New Yorker Magazine, My 5, 1975.

(A tonPue-in-cheek article about how sinple it is to build
a nuclear device.)

"House, Senate Hearings Set on Explosive Controls,"” @Qn Wek
(Newspaper) July 24, 1970, p. 1.

(This article concerns the md-July hearings before the Senate
Per manent Subcommittee on Investigations, headed by Senator

John McClellan. The hearings dealt with the pattern of

bonbi ngs whi ch have occurred in the U S. since January 1, 1969.)

"Wien Terrorists Go Nuclear", Robert Gnskey in Plain Truth,
June 7, 1975.

(A sinplistic discussion of how a nuclear bonb works and is
assenbled. It's really not as sinple as this article would
| ead you to believe.)

ARTI CLES (BY AUTHOR)

Barrett, Janes R, "Bonb Scares and Vandalism" Police
Year book, 1957, p. 144.

(Article by the Chief, Police Bureau, New York State
Division of Safety, Albany, N. Y., on the pattern of bonb
threats and the need not to over-dramatize bonb threats
in the news, radio, etc.)

Barrett, James R, "Rope Nets for the Handling of Bonbs and
Suspi ci ous Packages,”, Journal of Crimnal Law. Crim nol ogy
and Police Science, May-June, 1941, v. 32, no. 1, p. 108.

(This article describes the construction and testing of a
rope basket used to transport "ordinary" fabricated bonbs.)

Bur khouse, Frank X., "Sabotage: The Beni gn Weapon", | ndust-
rial Security, July, 1964, v. 8, no. 3, p. 10.
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10.

11.

(Article by the Manager of the Security Operations Section
WDL Di vi sion, Philco Corporation, Palo Alto, California,
in which he gives the history of sabotage activities and

explains, through illustrations, various devices used in
sabot age. )
Cote, Robert, "Terrorist Activities in Montreal", Security

Worl d, Novenber, 1969, v. 6, no. 10, 0. 41.

(Article by Sgt. Cote, Mntreal Police, describing the
experience of the Montreal police in conbating terrorist
bonbi ngs during the period 1963-1970.)

Durfee, Richard A., Bonbs, Explosives, and Incendiary Devices,
Cocoa Beach, Floridal Police Science Press, 1961, 37 pp. ,
11l us.

(A bookl et which explains what a bonb is, howto respond to
a bonb threat, and what to do with the. bonb and possible
bonb fragnents. Contains over 50 bibliographic entries.)

Thomas, Charles C., Publisher, Accidental or Incendiary (1974)
Fitch & Porter, Bannerstone House, Springfield, TIT.

Fagerstrom Dorothy, "Danger: Bonb Squad at Work", Law and
Order, Novenber, 1962, p. 62.

(A short article on the training given the Stanford, Conn.,
Bonb Squad by the New York Bonmb Division, New York Police
Departnent, and sone of the equi pment used.)

Goering, Ceorge B., "Basics for Bonb Enmergency Pl anning",
Security Wrld, June 1970, v. 7, no. 6, p. 16.

(Article by the Head of the Security Branch, Naval Ship

Engi neering Center, Hyattsville, MD, analyzing steps to be

t aken when dealing with bonb incidents to include prevention
of the incident, what to do when a bonb-threat nessage is
recei ved, when a bonb is discovered, and when the expl osion
occurs. A chronol ogy of bonbing incidents for February and
March, 1970, is given.)

Kettering, Paul, T., "MagnesiumBonbs in A-R-S-O-N', Law
and Order, June 1964, p. 76.

(An article on the fabrication and use of magnesi um bonbs.)

Kl uchesky, Joseph, "M |waukee Police Bonb Wagons", Journal
of Crimnal Law, Crimnology and Police Science", May-June
1941, v. 32, no. 1, p. 114.

(Inthis article, the Chief of Police, MIwaukee, W sconsin,
descri bes the special police bonb conveying vehicle de-

vel oped by the M| waukee Police Departnment. He also de-
scribes the "bonb basket" used in the vehicle.)

-177-



12.

13.

14.

15.

16.

17.

18.

Lanb, Ral ph, J., "Oark County Expl osive Ordnance Detail ",
FBI Law Enforcenent Bulletin, Novenber, 1969, p. 3.

(Article by the Sheriff of dark County, Las Vegas, Nevada,
on the equi pment used by dark County expl osive disposal
details in rendering explosive itens safe.)

Lenz, Robert R, "Backyard Expl osive", Police, Novenber-
Decenber, 1964, v. 9, no. 2, p. 36.

(Article by an explosive ordnance disposal specialist, on
cl andesti ne expl osi ve devices.)

Love, Robert C., "Planning for Bonb Incidents", Law and
Order, April, 1960, p. 52.

(Article by the Safety Director, Stanford University, on
the inportance of having a preconceived plan on how to
handl e a bonb incident.)

McGuckin, Vernon E., "Conposition and Nature of Cheni ca
Bonmbs", Police Yearbook, 1943, p. 149.

(A general discussion by Major McGuckin, Chenmical Warfare
Servi ce, War Departnent, Washington, D.C., on cheni cal
bombs, to include snoke bonbs, gas bonmbs, and incendiary
bonbs.)

Muehl berger, C. W, "The Handling of Expl osives and
Suspected Bombs, Journal of Crimnal Law, Crim nol ogy
and Police Sci ence, May-June, 1940, v. 31, no. 1, p. 100.

(Article by the Chief Chem st, Cook County, 111., Coroner's
Laborabory, on how to handle bonbs if qualified bonb dis-
posal technicians are not avail able.)

Muel berger, C. W, "The Investigation of Bonbs and Expl osi ons",
Journal of Crimnal Law Crimnology and Police Science,
Sept enber - Cct ober, 1937, V. 28, no. 3, p. 406 and Novenber -
Decenber, 1937, no. 4, p. 581.

(A lengthy article by the Chief Chem st, Cook County, 111.,
Coroner's Laboratory, on the classification of expl osives,
types of bonbs, and the chem cal anal ysis of expl osives.
The author is also a consultant to the Chicago Police
Departnent on bonbi ng investigations.)

Pyke, James A., "A Bonb Fragment Identification Chart",
Journal of Criminal Law, Criminology and Police Science,
Novenber - Decenber 1943, v. 34, no. 4, p. 276.

(An article by the Chief of the Bonb Squad, New York
Pol i ce Departnent, explaining how scientific exam nation
of fragnents of anexpl oded bonb may reveal information
as to the type of construction of the original bonb.)
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19.

20.

21.

22.

23.

24.

25.

26.

27.

Pyke, Janmes A., "The LaCuardi a- Pyke Bonb Carrier",
Journal of Crimnal Law, Crimnology and Police
Science” Septenber-Cctober, 1943, v. 34, no. 34 p.198.

(This article gives the history of the first, second,
and third La Guardi a- Pyke bonb carrier, used to trans-
port bombs or suspected bonbs fromthe scene of dis-
covery.)

Pyke, James A., "Sone Notes on the Handling of Suspected
Bonbs and the Investi?ation of Expl osions", Journal of
Crimnal Law, Crimnology and Police Science, March-April
1942, V.32, no. 6, p.668.

(This article explains some "don'ts" about handling bonbs
or suspected bonbs.)

Ronayne, John A., "lnvestigating Crinmes Involving Expl osi ons",
Pol i ce, January-February, 1960, v. 4, no. 3, p. 64.

(Article by the Deputy Inspector, New York Police Departnent
devoted nmainly to situations in which an expl osion has
al ready taken place and an investigative problem exists.)

Ronayne, John A., "Package Bonbs and Their |nvestigation",
Police, Septenber-Cctober, 1959, v. 4, no. 1, p. 6.

(Article on the handling of bonb incidents and the investi-
gation and di sposal of honmemade bonbs.)

Sherwood, E.L., "Effect of Bonbs and Bonb Reconnai ssance
Squads", Police Yearbook, 1943, p. 152.

(This article, by Lt. Col. Sherwood, Bonmb Di sposal Oficer,
Ordnance Division, Headquarters, 2nd Service Comrand,

Governors Island, N Y., is directed toward the police
officer who may be called on to be a nmenber of a bonb
reconnai ssance team It deals with aircraft bonbs and

bonmb crating.)

Stoffel, Joseph F., "Basement Bonmbers: A Fire-Police
Respgn5|b|é|ty", Pol i ce, Novenber-Decenber, 1965, v. 10,
no. 2, p. 6.

(Article by an ex-EOD Officer, on homenmade bonbs. Speci al
enphasis 1s placed on makeshift rocket propellants.)

Stoffel, Joseph F., "Dynamte and Bl asting Caps", Police,
Sept enber - Cct ober, 1963, v. 8:1, p. 23.

(Article on the disposal of dynamte and blasting caps.)

Stoffel, Joseph F., "Explosives and the Police Oficer",
Pol i ce, Septenber-Cctober, 1962, v. 7, no. 1, p. 6.

(Article on clandestine explosive devices which may be
encountered by the police officer.)

Sweeney, Frank A., "Police Control of Disturbances in
Smal | Communi ties”, Police Yearbook, 1957, p. 147.
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(Article on areas in which there may be disaffection
bet ween the police and the comunity in small towns.
Witten by the Police Chief, Jenkintown, Pennsylvania.)

Tal madge, Ral ph W , "Expl osives D sposal Assistance from
the U S. Arny", FBlI Law Enforcenent Bulletin, January,
1968, p. 9.

(Article by Capt. Tal madge, Commanding O ficer of the
61st Ordnance Det. (Explosive Disposal), Ft. Sill,

Okl ahoma, explaining the history of explosive ordnance
and the assistance rendered | aw enforcement officers
by EOD units.)

Wheel er Charles A., "Bridgeport Police Bonb Buster",
Journal of Crimnal Law, Crimnology and Police Science,
May-June, 1941, v. 32, no. 1, p. 117.

(Articles by the Chief of Police, Bridgeport, Conn., on the
construction of the "Bonb Buster" vehicles used to trans-
port bonbs or suspected bonbs.)

Wl son, CM. "D sposal of Bonbs and Suspicious Parcel s",
Pol i ce Yearbook, 1943, p. 156.

(Article by the Director of the Scientific Crime Detection
Laboratory, Chicago Police Departnment, on basic procedures
and problens involved in their disposal.)

M SCELLANEQOUS

CGeneral Procedures for Disposal and Investigation of Bonbs
and Recovered Explosives, Mam, Florida: M am-Dade Junior
ColTege, North Mam, no date, 72 pp.

(Qutline for use by students enrolled in |aw enforcenent and
fire and rescue training classes. Contains fragnented in-
formation on disposal and investigation of incidents in-

vol ving bonbs and expl osives.)

The Hol | and Tunnel Chemical Fire, New York: The Nati onal
Board of Fire Underwiters, 85 John Street, New York 38,
N.Y., 20 pp. (no date).

(This is the report by the National Board of Fire Under-
writers, on the May 13, 1949 chemcal fire in the Holland
Tunnel .)

The Roseburg, Oregon, Fire, Explosion and Confl agration
New York: The National Board of Fire Underwiters, 85
John Street, New York 38, N Y. 20 pp. (no date).

(This is the report by the National Board of Fire Underwiters,
on the August 7, 1959 fire and explosion which blasted a
t wel ve- bl ock area in downtown Roseburg, Oregon.)

Training Bulletin, Chicago Police Departnent, April 30, 1962,
v. 3, no. 18.

- 180-



(This is a two-page training bulletin on the handling, dis-
mant | i ng, investigation and disposal of bonbs, explosives
and suspi ci ous packages.)

5. Bonb Pl anni ng Wor kbook, Brodie, Thomas G & Fel dstein, Dee,
Mbtorola Tel eprograms, Inc., Schiller Park, IIlinois.

MOVI ES, FILMSTRIPS AND SLI DE SETS

BOVB | NDOCTRI NATI ON SERIES - 16-mm Movie, 64 min.:

Bonmbs | - An Introduction to the bonb scare problem (24. mn.)
Bonbs Il - Tells, anong other things, what not to do when faced
wi th a suspected bonb. (20 mn.)
Bonbs 11l - Provides theoretical know edge of various bonb dis-

posal techniques. (20 mn.)

BOVB SEARCH PROCEDURES - Sound filmstrip, 16 mn.:

Shows in detail the establishnment of the search teans and
functions of the team

BOVB THREAT! Plan Don't Panic - 16-mm Movie, 15 min.:

Details how to plan and prepare for bonb threat calls and
how to conduct bonb search follow through.

HANDLI NG TELEPHONE BOVB THREATS - Audi o cassette and manual program
20 mn.:

Desi gned specially as a training programto educate swtch-
board operators or anyone el se who m ght receive bonb threat calls.

PLANNI NG FOR BOVB THREATS - Sound filnmstrip, 16 mn.:

Covers the nature of bonb threats, search and evacuation
procedures, bonb threat communications, and bonb recognition
and handl i ng. (Also avialable in slide/cassette format)

POSTMARK:  TERROR - 16-mm Movie, 15 mn.:

Enpl oyee and security training awareness filmdeals with all
aspects of letter and package bonbs.

Al'l above available fromMtorola Tel eprograns, Inc., 4825 N. Scott
Street, Schiller Park, Illinois 60176.
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EXPLOSI VES - 35-mmcol or slide sets:

12 slide sets, (10 slides per set) available. Bonb Scene
| nvesti gations, 8226 E. Cl arendon, Scottsdale, Arizona 85251
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APPENDI X X
GLOSSARY OF TERVB ASSOCI ATED W TH EXPLOSI VES,
BOVBS, BOVB HANDLI NG AND DI SARM NG PROCEDURES

ACCESS and RECOVERY: To gain entrance to; to expose; to avail; to
renove; the operation in EQOD. to first and finally expose a piece
of ordnance to an ECD procedure; i.e. digging, noving, probing.

ACCI DENT:  An unexpected event involving a nuclear weapon or conpon-
ent resulting in any of the following: Loss or serious damage to the
weapon or conponent; nuclear or non-nucl ear detonation of the

weapon; radioactive contam nation; public hazard.

AVMUNI TION:  The projectiles thrown against an eneny; such as bullets,
shelTs, grenades, bonbs, or m nes.

ANTI - DI STURBANCE: A device placed into an expl osive unit de-
signed to function the nmechanismon any attenpt to jar, tilt, or
nmove the unit. Exanples: a sensitive vibratory switch or anti-
tilt (mercury switch).

ANTI - LI FT: A nechanismused to fire an expl osive device when the
primary object is lifted or tilted.

ANTI - PERSONNEL : In munitions or warfare anti-personnel refers to
the devices or nunitions designed for use against personnel or
troops.

ANTI -TANK:  In mne warfare, anti-tank refers to the m nes de-
signed to immobilize or destroy tanks and tracked vehicles.

ANTI - W THDRAWAL: A device or feature which prevents the renoval of
fuze or triggering nechani sm from an expl osive device. Exanpl es:
pl aci ng epoxy cenent in the fuze threads, enploying a |ock bal

or wedge, or welding the fuze into the device to prevent renoval.

ANTI - W THDRAWAL/ BOOBY TRAP: A device which |locks the fuze into
place and 1s designed to function the explosive on attenpted re-
nmoval of the fuzing system

ARMED: In nmunitions, the condition of being ready to function; that
is, all explosive conponents are aligned, and/or all electrical con-
nections are conpleted ready for firing. In strai ght nechanica

devices, this could be renoval of safety pins or |ock devices.

ARM NG  The action involving renoval of safety devices or
arrangi ng conponents froma safe condition to a state of
readi ness for initiation.

ARM NG DELAY: The pyrotechnic, electrical, chem cal, or mechani cal
action which provides a tined delay between the initiating action
and conplete alignnment of all firing conponents. Usual ly in-
stalled in explosive devices to allow the perpetrator a safety
margin for armng the device.




ARVED AND FUNCTIONING In a tinmed explosive device, the unit
(electrical, chemcal, or nechanical) has started and is noving
towards the firing tine.

BAFFLE: A wall or screen used to deflect, check, or otherw se de-
feat an expl osive shock wave. Exanple: mattresses placed around
an expl osive devi ce.

B.l. P. - BLOMIN PLACE: The slang expression neaning to destroy-
where the 1temlays wthout disturbance; in sone cases, an RSP

BLAST (or BLAST EFFECT): The blast of a detonation is the shock
wave emtted fromthe point of detonation, and includes a shock
front, a high pressure area behind the shock front, and the
following rarefaction. The energy released by the detonation of

an expl osive charge conpresses the layer of air around the charge
and forces it outward at high velocity. This layer of highly
conpressed air is bounded by an extrenely sharp front known as the
"shock front". The shock front is followed by a H gh Pressure area
conposed of the gaseous products of detonation which nove outward
as a strong wind. Because of the forward inertia of the gaseous
products of detonation, the pressure in the H gh Pressure area
cannot decrease in velocity as rapidly as the pressure at the point
of detonation. Consequently, a |low pressure area is produced,

a "rarefaction,” behind the H gh Pressure area. \When the pressure
drops bel ow the atnospheric pressure level, the wind of the H gh
Pressure area reverses its direction and noves towards the original
detonation point (suction phase). Thus a target subjected to the
bl ast of an expl osive nust undergo both a shattering shock front and
pressures in two directions.

BLASTING  The use of explosives to shatter or destroy.

BLASTI NG CAP: A small pencil-like cylindrical case with a thin wal
in which is enclosed a sensitive high explosive, such as nercury
fulmnate, used as a detonator to set off the main charge explosive
in a device. They are normally fired by safety fuze, electric cur-
rent, or chemcal action. Containers for blasting caps are found con-
structed of copper, aluminum or plastic. Explosive device for
initiating explosives; 1" to 2" netal object about 1/8" to 3/16"

in diameter filled with explosives: i.e. an electric blasting cap.
Synonym for detonator.

B.D.: The abbreviation for "Bonb Disposal."

BODY: That part of ordnance which encases the explosives and de-
vices of the ordnance; the outer shell of ordnance; of various
material; i.e. netal, plastic, wood.

BOVB: A device filled with expl osives, chem cals, pyrotechnics,

inert filler; a dropped nmunition; used to destroy installations,
dropped by plane; a weapon; usually having stabilizers and initiators.
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BOOBY TRAP: An expl osive device, which is expl oded when an un-
suspecting person disturbs an apparently harnl ess object or per-
fornms a presumably safe action

BOOSTER: A high explosive elenent, sufficiently sensitive to be
actuated by a small explosive elenment in a fuze or firing device,
and powerful enough to cause detonation of a main explosive
charge. In a firing train, the order is usually prinmer, detonator
booster, and nmai n charge.

BRI SANCE: I n explosives, brisance refers to the degree of shatter-
ing effect exerted by the explosive. Exanple: tetryl explosive
by its rapid detonating rate is far nore shattering in nature than
amoni um nitrate,

BURSTI NG CHARGE: The internal charge or explosive of a device
whi ch breaks the casing of a shell, grenade, rocket, or bonb
to produce denolition, fragnentation, or chem cal action.

BUTTRESSI NG I n bonb di sposal operations, this refers to the
measures taken to provide support, by neans of a buttress, to pre-
vent earth shock and bl ast damage to structures. Exanple: sand
bags or | oose sand poured against walls or around an expl osive de-
Vi ce.

CAMOUFLET: A subterranean cavity; a cavity filled with poi sonous
or explosive gases usually caused by subsurface explosions; from
the word canoufl age or conceal ed.

CARTRI DGE: A case, capsule, shell, containing an expl osive charge
or propelling charge. Exanple: a snmall arnms cartridge nmade of
brass and containing the primer, propellant and projectile; a
stick of dynamte.

CAST: In explosives, the types which are nelted and forned by
pouring into a nold to harden. Exanple: TNT which is nelted
and poured into a bonb case for hardening.

CAUTI ON: A rem nder of an ever present hazard to EOD personnel;
used to E.O D.B. publications as a safety to personnel.

CAVITY: Any void; a space for an additional conponent; a standoff;
a hole in the ground.

CAVI TATION: I n explosives, the formation of a cavity or indenta-
tion by neans of a cavity or shape charge. The cavitation being

caused by the explosive jet and slug. Exanple: the Minroe shape
char ges.

CAVI TY CONTAI NERS: Al so known as shape charges, and are the geo-
metric cavity suitable liner wth a stand-off for deep penetration
into a steel or concrete object. It normally consists of a con-
tainer, cavity liner (cone), an explosive charge, and stand-off

di st ance.

-185-



CLANDESTI NE DEVI CE: A device nmade and constructed with secrecy;
by design usually for an evil or illicit purpose.

COCKED STRIKER: Also called a firing pin. Consists of a blunt or
sharp pin held under spring tension and designed to fire a priner
or detonator by stab, friction, or percussion action when rel eased.

COVPOUND: I n explosives, the mxtures used in the manufacture of
an expl osive device or explosive itself.

CONE: A ballistic shape for nunitions; a nose for nunitions; the
shape used in shaped charges; cavity liner for shaped charge.

CONTAM NATI ON: Chem cal, biological and nucl ear substance hazardous
to personnel; unclean, unhealthy; an over abundance of ordnance;
i.e. a contam nated ordnance range.

CONTRI VED EXPLOSI VE: Refers to an explosive which is inprovised by
use of fuel and oxidizers as conpared to a comercially manufactured
expl osi ve.

CONVENTI ONAL EXPLOSI VE: Ot her than nuclear; a material capable of
detonati ng.

COCK- OFF:  An expl osive or nunition which upon initiation fails to
fire but due to excessive heat will eventually function at an un-
expected tine.

CORDTEX: Also called prinmacord or detonating cord. Consists of
a reinforced tubular structure containing a high explosive and is
used to transmt a detonating wave fromone place to another.

COUNTER CHARGE: I n disposal of explosives, counter charge neans
pl aci ng one expl osive charge agai nst another for purposes of de-
tonating the charges.

DETONATION: A termusual ly associated with high expl osives, meaning
to explode with sudden violence. A |ow explosive would normally
create a sudden explosion by rapid expansion of gases by burning,
whereas a high explosive would detonate violently by a sudden

chem cal change, resulting in a brisant expl osion

DI SARM NG  The act or process whereby explosive itens are made
safe by proper replacenent of all safety devices or by separation of
vari ous conponents in the firing train.

DESENSI TI ZER:  Any conpound used to reduce the sensitivity of an
expl osive. Exanples: gelatin, starch, sawdust, acetone, etc.

DETONATI NG CORD: A cord-like explosive with a fabric cover con-
taining a core of high explosive used to transmt a detonating
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wave. The exterior has a waxy appearance and is initiated by neans
of blasting cap. Also called cordtex or primcord. Colors and
materials of detonating cord are vari abl e.

DETONATOR: A sensitive high explosive elenment used in an ex-
plosive train to create or transmt a detonating wave to a boost-
er or main charge of high explosives. Exanple: a blasting cap.

DEFLAGRATION: A rapid burning. Low explosives are said to de-
fl agrate whereas high explosives are known to detonate.

DEMOLI TI ON:  The act of denolishing. However, in explosives term
i nology, denolitions could nean the explosives and tools needed
for explosive denolition works.

DESENSI Tl ZED: Refers to a normally high sensitive explosive
which is desensitized by neans of a conpound added to reduce
sensitivity. Exanple: nitroglycerin desenitized by adding
gelatin to formgelatin dynamte.

DUD- FI RED: I n ordnance ternms, this neans a nunition which has
undergone a conplete arming and firing cycle but, due to a
mal function, has failed to explode or function

EEOD: Amlitary abbreviation for "Explosive O dnance Disposal."
E.S. P. - ELECTRI CAL SAFI NG PROCEDURE - ENMERGENCY SAFI NG PROCEDURE

Speci al techniques used to safe ordnance either by renoval of the
potential supply of power or by some built-in feature of the ordnance.

EXPLOSI ON: A chem cal or mechanical action resulting in a sudden
bursting acconpanied by a loud noise. A rapid expansion of gases
or sinmply a "loud" boom and a sudden going away of things from
where they have just been.

EXPLOSI VE:  An expl osive substance burning or detonating with
viol ence; such as gunpowder, TNT, ammoniumnitrate, etc.

EXPLOSI VE ORDNANCE RECONNAI SSANCE - EEOR: The location, identifi-
cation, and descriptive registry of ordnance; determ ning ordnance;
setting of disposal forces.

FREEZE: To lower to cold tenperatures; to stop the operation to
a fuze by cooling; to slow down; usually associated with slush or
CO; and RSP: to remain notionless during a RSP.

FREEZI NG A di sposal technique using dry ice, liquid oxygen, liquid

nitrogen, CO2 and al cohol to lower the firing potential of batteries
or to slow down certain chem cal fuze actions; such as acetone.
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FUEL: |In explosives, a conpound added to provide the basis for an
explosion. Nearly all explosives require a fuel to sustain burn-
ing an oxidizer to provide oxygen.

FUNCTI ON:  To operate; to explode; to cause to operate; to operate
as designed; to dispose of by functioning.

FUSE: A pyrotechnic train of powder used to tine and initiate a
device. Acord of pyrotechnic powder.

FUZE: A nechanical, electrical or chem cal device used to initiate
rounds and ordnance.

FUZEE: A burning flare or pyrotechnic device used by railroads,
autos, etc., to give warning. Usually will burn with a bright
flane for illum nation.

FUZE LI GHTER: A device containing a flash prinmer which is used in
bl asting operations to ignite safety fuze. Mist fuze lighters use
friction or percussion nethods of ignition.

FUZE WELL; In nmunitions, a cavity threaded or un-threaded extend-
Ing into the munition to accept the fuze or firing device.

GAG A bonb disposal termwhich refers to techniques used to

i mobi | i ze novabl e conponents on fuzing systens, clocks, etc., to
prevent further novenment. Exanples: plaster of Paris and water
applied to a novable plunger, or syrup injected into a clock to
stop the action.

GAIN:  An explosive train used in Japanese m nes and ordnance;
a detonator and booster together; a two explosive train.

GREEK FIRE: An ancient incendiary m xture used as far back as the
year 670. It consisted of saltpeter, siphones, sulfur, and pitch
bl ends which could hurl the burning incendiaries into ships with

a nortar-1ike device.

GRENADE: A bonb or small shell filled with expl osives, gas, etc.,
and designed to be thrown or projected in sone fashion at a target.

HAZARDOUS COVPONENTS: Any device which will cause injury or death
to an EOD. technician; i.e. a high voltage battery, explosive,
detonator, etc.

H E - HGH EXPLOSIVES: Substances capabl e of exploding by them
sel ves; not designed to burn.

HELL BOX: Often terned a "Bl asting Machine" and consists of a gen-
erator, hand operated, which is used to electrically initiate blast-
ing caps in explosive operation. A hand operated or battery
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oper at ed gener at or.

H GH ORDER. A successful and conplete detonation of an expl osive
with the entire consumation or detonation at its maxi numrate of
t he expl osive bei ng detonated.

HOAX BOVB: A fake bonb designed by an individual to give the
appearance of a high explosive bonb or to frighten personnel
by its appearance.

HUNG STRIKER: An operated spring | oaded striker which was inter-
rupted in novenent by sone flaw, point of bind or other reason
and is still capable of functioning.

HYGROSCOPI C.  Means the ability to readily absorb and retain
moi sture. Exanple: black powder which readily accepts noisture
because of its porous structure.

HYPERGOLI C. Means self-igniting. Atermused in the mlitary
towards certain chem cals or conpounds whi ch, when conbi ned, tend
to burst into flanmes or react with explosive violence on contact.
A good exanple is potassiumchlorate and sugar in contact with
sul phuric acid which will cause an imedi ate expl osion

IGNITION TRAIN:. A flammable train used by bonb di sposal personnel
to ignite powders or explosives and is usually about twenty-five
feet in length. It could consist of excelsior, burning tine fuze,
or any slow burning material for safety reasons.

| MPI NGED: Havi ng struck; hit; stuck or stuck in; resting on the
detonator; capable of being pulled out; having to do with a striker,

| MPLOSI ON: A col | apse caused by a rapid drop in pressure; air
pressure collapsing a device.

| MPROVI SED:  Anyt hi ng "made-up" or devised; not of standard use
or manufacture; associated with clandestine and booby devices.

| NCENDI ARY: A burning conpound or netal used to produce intense
heat. Exanples: thermte or magnesi um

| NERT: Having no explosive charges; nmy operate properly yet wll
have no expl osi ve charges.

| NFERNAL MACHI NE: A machi ne or apparatus maliciously designed to
expl ode or destroy life and property.

I NI TIATOR: That part of an explosive train which starts or initiat-
es; such as a priner or detonator. The fuze, in certain instances,
could be considered the initiator or first action.
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I NI TI ATING ACTION:  The first action in a normal firing train

which starts the device into notion. Exanples: pressure on a
pl unger, pull on a slack wire, or cutting a tight wre (called
tension rel ease), etc.

JET: The hot gases produced by a shaped charge; an ultra high
velocity, high tenperature gas produced by a shaped charge used
to penetrate ordnance bodies and cases.

LEAD- I N:  The connecting substances between the initiator and the
detonator; a piece of pyrotechnic cord; fuse; a connector between
two expl osi ve charges.

LI NEAR CHARGE: Basically the sane as a cavity charge, except the
cavity is arranged in a line to produce a cutting effect rather
than a pinpoint penetration of the object.

LONG DELAY: A mlitary term associated with fuzes which incor-
porate a delay feature extending frommnutes to hours. Sone
delay fuzes can run 120 days in tine.

LON ORDER:  The inconplete initiation of an explosive or one

whi ch has detonated at less that its maximumrate. The expl osive
usually fails to detonate because of deterioration, insufficient
detonati ng wave, separation of explosive, or |ike causes.

LUCKY: LUCKY CRYSTAL: Piezo-electric crystal - A crystal for
producing voltage to fire a detonator; called "lucky" due to
It's hazard to E. O.D. technicians.

MAI N CHARGE: The final explosive in an explosive train; the bulk
of the explosives; bursting charge; |east sensitive explosive.

MANUAL REMOVAL: To renove by hand or with hand tools.

MECHANI CAL EXPLOSI ON: The result of bursting pressure on a
contal ner; the explosion caused by slow buil dup of pressure creat-
ed by I ow expl osives.

M NE: A cased or uncased expl osive, chem cal agent, or incendiary
designed to destroy or damage vehicles, boats, aircraft, or de-
signed to wound, kill, or otherw se incapacitate personnel. It
may be detonated by the action of its victim by tinme, or by
control |l ed neans.

M SFIRE: Failure to operate; a round of ammunition which did not
fire; usually associated with mssiles or rockets; i.e. The
rocket m sfired.

M SSI LE: A spear, arrow, bullet, rocket, or bonb capable of
being thrown or projected to strike an object.
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MOLOTOV COCKTAIL: A crude incendiary hand grenade filled with

an inflTanmable Tiquid, chiefly gasoline, and fitted with a w ck
or like ignition device which ignites the device upon inpact with
its target.

MORTAR: A short tube used to throw projectiles with |low velocities
at high angl es.

MOTOR: The propelling device for rockets; a solid fueled booster;
a liquid rocket notor.

MUNI TI ON: Ordnance; expl osive ordnance; conplete explosive itens;
war materials which are directly used in battle.

MJUSTARD: A chem cal agent known as a blister agent, used during
VWorTd War | as a war gas. This agent produces large blisters on
contact, creates blindness, and affects | ungs.

NEUTRALI ZE: The act of making neutral or rendering safe a device
by i nsertion of safety pins, separation of conponents, etc. Also
referred to as an RSP (Rendering Safe Procedure).

NON- SPARKI NG W I I not produce sparks or flane; associated with
tools used to carry out an R S.P.; descriptive phrase for E O D.
t ool s.

OBSOLESCENT; In the process of becom ng obsol ete.

OBSOLETE: No longer in use; outdated; dropped or discontinued.

OPEN: To explosively break; to expose the filler; to renove a
cover or plate.

OPERATI ON:  The systematic order of events to cause ordnance to
function; an explosive operation; to work correctly; to function;
a procedure.

ORDNANCE: Any and all explosive nmunitions including weapons and
chem cal ; biological nunitions.

"OQUT-OF-LINE": The phrase used to describe detonators in a safe
position; a detonator not in contact with the lead-in or explosives
in a fuze.

OXI DI ZER:  An oxygen-beari ng conpound used in the manufacture of
expl osives; such as potassiumnitrate or chlorate, to produce fast
burning internally of a device. The oxidizer supplies the oxygen
needed for the internal conbustion or detonation of the item

-191-



PERCUSSI ON:  Sensitive to nmechanical shock; such as a rifle
percussion cap or prinmer. It fires upon being struck by a bl unt
firing pin. The percussion primer usually transmts a flanme to
a propellent or detonator.

PHOTO FLASH: Oiten called flash powder, which is extrenely
sensitive to heat, shock, or friction and is often used as a

mai n charge in clandestine devices. A good exanple of the brisance
of photo-flash is the common "cherry bomb"” which explodes with
great viol ence.

"PINEAPPLE": A slang term for dynamte bonmb, hand grenade, or
i ke 1nprovised device.

PLASTI C BOVB: An expl osi ve devi ce manufactured using the newer
pliable or plastic (putty) type explosive. Oten used by ter-
rorists because of its flexibility.

PLASTI C EXPLOSI VE: A pliable, putty-like explosive which can be
nol ded into various shapes and nmuch resenbles wood putty. In
mlitary ternms, these are called the conposition explosives, such
as CG3, C4, etc. and range in color fromyellow to white.

POADER TRAIN: The alignment of a group of powders to produce a
desired effect, such as powder train delay with a powder propel -
ling charge designed to hurl a mne into the air after a pre-
det erm ned del ay peri od.

PRECAUTI ON: The maki ng aware of a hazard; a basic set nethod or
nmet hods for proceeding safely and with caution on ordnance; present-
ing a hazard and the nethod to cope with it.

PRI MACORD: See Detonating Cord and Cor dtex.

PRIMER. A snall container holding a charge of pressure sensitive
expl osi ve conpound, which is detonated by nmeans of a firing pin,
and produces the flame or explosion needed to detonate a detonator
or ignite a propellant in a normal firing train. The two types

of primers are percussion and stab types. A good exanple of a
primer is the type found in the base of a standard shotgun shel
whi ch, wupon being struck, will ignite the propelling charge
ejecting the bird shot in the shell.

PRIM NG Indicates the nethods used to set up an expl osive charge
for firing; such as inserting the blasting caps for a detonation.

PROBI NG A nmethod of finding hidden ordnance or devices by feeling
with a long rod or blade; to stick a probe in a package or devi ce.

PROCEDURE: The nethod of operating or carrying out a RS.P.: any
set pattern of events following by an E.O D. technician
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PRQIECTILE: A mssile, either solid or with an expl osive, chem ca
or inert filler propelled froma weapon by the force of gases
produced by the propelling charge. Exanple: An artillery pro-
jectile.

PROPELLANT: An expl osive which rapidly burns and propels a pro-
jectile froma gun tube. Another exanple is a liquid propellant
used to propel a mssile or rocket into the air.

PROTECTI VE CLOTHING A set of clothes or covering worn to pre-
vent contact wth a hazard or contam nation

PROTECTI VE MEASURES: Those neasures taken for protection against
chem cal s or explosives during disposal and rendering safe opera-
tions on bonbs and |like devices. These may include shelter, full
protective clothing and certain other precautions; such as

chem cal, or fragnentation precautions.

P.S.E. - PREVENTI VE STRI PPI NG EQUI PMENT: Sonetines called a booby
trap; a device to prevent an E. O D. technician from safing or
rendering safe ordnance.

PSYCHOTI C BOVBER: A person, considered insane by normal standards,
who contrives an explosive or incendiary device to be used for an
evil purpose against society.

PYROTECHNI C.  Mbdifications of firewrks designed to produce a
brilliant lTight for illumnation or to produce colored lights or
snoke for signaling purposes.

QUI CK- MATCH: A very rapid burning tinme fuze often used in bl ast-
ing operations to ignite time or safety fuzes. Quick-match fuzes
can be very rapid in burning - sonme are tinmed at one foot per
second.

RENDERI NG SAFE PROCEDURE (RSP): The tools and nethods enpl oyed
agali nst an expl osive device or nunition designed to neutralize

or otherwi se nmake safe the fuzing systens, so that it can be as-
sunmed safe for transportation and disposal. Any nethod which could
detonate or initiate the nmunition would not be considered a true
rendering safe procedure in bonmb circles.

SABOTAGE: Derived fromthe termto "Tread with a Woden Shoe."
Means the nmlicious waste or destruction of an enployer's property
by wor kmen, or by an eneny agent, or, destructive acts designed to
i npede the arnmed forces or essential war industry by neglect or

by acti ons.

SAFE: Not arned; not functioned; theoretically free fromharmor
hazards; unable to operate or function
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SAFETY: A device to prevent armi ng; any positive bl ock between
a detonator and main charge; a cotter pin.

SAFETY FUZE: A cord containing a continuous core of black powder.

It is used to carry flane at a uniformrate to an expl osive charge
and is usually waterproofed. Burning tine is usually 30-45 seconds
per foot. Also called tine fuze.

SAFETY PRECAUTI ONS: Specific precautions to be followed when
attacking or proceeding with an RS. P

SALTS: Explosives which are created by reaction of ordnance bodies
or cases with existing explosives; ultra sensitive expl osives;
found on or near body breaks or joints.

S.D.A. - SAFE DI SPOSAL AREA: A range; an area for disposal; an
abbreviation for an E. O D. procedure.

SECONDARY M SSILE: Itens such as brick, glass, concrete, stones,
wood, etc. that are propelled through the air by an expl osion
often nore hazardous than fragnents.

SELF DESTRUCT: To function or destroy after a set period of tine;
to destroy itself if it did not operate or reach its target; to
fall short and function.

SERRATED: A scored or machined surface; a jagged edge; nade to
form shrapnel .

SHAFTING Materials for open pit digging and bracing; wooden
pl anks and beans; the process of "digging down" to an itemor
pi ece of ordnance.

SHAPE CHARGE: See Cavity Container. Also called cavity charge,
usi ng Munroe effect.

SHAPED CHARGE: A shaped charge consists of a high explosive charge
(usualTy cylindrical) into one end of which a cone has been sunk.
The cone nmay or may not be lined with an inert material such as
glass or nmetal. In certain cases the cone may be cut into the

expl osive charge itself. The shaped charge in nobst cases is deton-
ated at a distance fromthe target called "stand off distance".

When a shape charge is detonated detonation waves are formed

which travel in different pre-determ ned directions in such a manner
that they nmeet and reinforce each other (nuch like light rays
reflecting off a parabolic mrror). This reinforcing effect is
called the "Munroe effect"” after the man who di scovered it. The
reinforced detonation forns a rapidly noving jet which contain in

it small particles of the collapsing cone liner. The jet is follow
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ed by the "slug" which contains the major portion of the cone
liner (Mhaupt effect). The major damage from a shaped charge
detonation is caused fromthe jet, which exerts a pressure on the
target of several hundred thousand atnospheres, and which liter-
ally pushes aside the target material by plastic flow

SHOOT; To carry out an explosive detonation on a range; the verbal
order to fire or detonate expl osives.

SHOT: The "setup" or readi ed expl osive procedure; the ordnance,
expl osi ves involved and special tools or equipnent as arranged
for the operation; a quantity of expl osives.

SHOT: In munitions, a solid artillery projectile wiwth no HE
charge. An arnor piercing round.

SHELLS: In nunitions, artillery projectiles and various pro-
jected rounds are called shells.

SHRAPNEL: Pre-cut or pre-formed cubes, darts, or ball bearings
placed into or attached to an expl osive device for use agai nst
personnel or material.

SLUSH: A freezing m xture of dry ice and alcohol in a slurry.

SOLVENT: An expl osive disposal, those solvents which will soften
and di ssolve certain expl osives. Exanple: acetone/ TNT.

SPRAY: During nmunitions disposal using explosives, a spray is
considered to be certain unexpl oded devices which will fly out

of the site of detonation. This usually is the result of poor
primng procedures of insufficient explosives to create a com

pl ete detonation. A nunitions which has sprayed is usually hazard-
ous due to powdered high expl osives.

SQUB: A small pencil-like tube containing black powder used to
transmt a flane to ignite certain devices. Squibs resenble

bl asti ng caps in appearance and are used for nmany purposes; such
as to ignite rocket igniters, initiate ejection seats in aircraft,
or to ignite propelling charges.

"STAND- OFF": The di stance provi ded between the cavity or cone of
a shape charge to allow formation of the jet before contact with
the target is nade. The stand-off distance is determ ned by the
size and shape of the cavity container.

STRIKER A blunt or sharp pin, also called a firing pin.

SUB-M SSILE:  Smal |l sphere-like mssiles placed inside a carrier or
contai ner and designed to be hurled fromthe container or ejected
in sone fashion at or near the target. The sub-mssiles may be

fuzed to fire on inpact with the target or in the air near the target.
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SYMPATHETI C DETONATI ON: A detonation occurring from one expl osion
transmtting a wave to another nearby explosive, in turn causing
it to detonate.

TANK: The safe retreating area or bunker on a range; a special
expl osi on and bl ast proof bunker; a place to safely observe a
shot .

TAPE AND LI NE: A technique used to render safe ordnance.

THIN WALL: A very thin case; light netal construction; specific
ordnance as opposed to heavy or thick case ordnance.

TIMBERING  The act of actually setting wooden shafting materials;
to make safe a shaft; supporting.

TIMNG DISC. A small spring-wound disc found in mlitary fuzes and
using a clock work nechanism The rotating disc provides the neans
to release a spring-loaded firing pin at the proper tine. They

are found in fuzes called clockwrk serial burst or nmechanical tine.

TORCH: Hot gases shooting out of a burning piece of ordnance; ex-
pl osi ves burning unevenly causing a spewi ng flane.

TREPAN. To cut through or gain access or entrance by cutting,
sawm ng or corrosive acid action.

TRIGGER: Basically the sane as a fuze. The device in a firing train
which starts the initiation or initiating action.

TRIP WRE: A small fine wire attached to a standard or inprovised
firing device designed to initiate the fuze as an unsuspecting
person breaks or pulls the wre.

U WO - UNDERWATER ORDNANCE: M nes, depth charges, etc. Od-
nance designed to operate piled ordnance; usual |y associated with
a dropped nunition; i.e. a bonb.

U X O - UNEXPLODED ORDNANCE: Ordnance which did not function as
desi gned; stock piled ordnance; usually associated with a dropped
munition; i.e. a bonb.

VENT: To cautiously open so as to not expose or release an over
abundant amount of filler; to allow access to air; to release
pressure; to punch a hole in ordnance cases.

WARNI NG: A rem nder of possible hazards to E. O D. personnel.

VWEAPON:  Any nucl ear devi ce.
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X-UNIT: A capacitor bank charged to high voltage; a voltage
storage unit.

X-RAY: To determne the internal conponents of ordnance by x-ray;
a hard fast EMR, apparatus for x-ray; Baltograph.
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