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INTRODUCTION #

. L ) . ’ "5:"
An explosive is”;zahemica1 compound or mixture, that .is capable of suddenly

* undergoing a very rapid chemical change, during which large quantities of
heat and gases are produced. The rapid chemical change or explosion, is
usua]ly accompan1ed by a v1gorous shock and 1oud noise. ’ C .

v

Explosions that are 1ntent1ona1]y set 6ff to serve some purpose in indus-
try, such as in mining, construct1on, or agr1cu1ture are carE?ﬁlly planned.
. A safe explosive reaction usual]y involves a series of*explosions that take . * L
place in a-certain sequence. This series of events, known.a¥ the explosive F
train, may re4u1re the use of several d]fferent explos;ves or\explos1ve- .
devices, all of which-must be handled with respect for thelr destrictive - )
e potential. Only a trained, qualified person may actually use explosives
and carry out the duties of b1ast1ng However, many worker;s may encounter .’ -
or aid in the transport of explos1ves, and so some general information about
. the different types»of explostves apd how to handle thenf is-important to
' ‘I. know. ' ) .
This module prov1des a br1ef introduction .to the types of expYosive -
;’mater1a]s, their class1f1cat1on. and safe procedures for transport, unload1ng
[ 48 . . .
Y L ./‘ o
* R . o . 1
' / - . OBJECTIVES ~

I8 \ M

.. and storage.

Upon cbmplet1on of this module the %tudent should be able to:
1. -List six general gu1de11nes concern1ng explos1ve mater1als (Page 3)
2. Describe two general categor1es of expldsives. *Page 4)
3. Descr1be six kinds of eXplos1ve products or dev1ce5s (Page 5)
4 Descr1be the Department of Transportation ‘classes of exp1051Ves (Page 9)
5. Identify the precautions necessary for safe unload1ng o? exp1051ves
from a rail car. (Page 11) " .. :
< 6. L\st the safe procedures for transporting explos1ves by motor veb1cle
(Page 13)

o




11.

r® g‘
Describe the correct response to a fire in & motor vehicle transporting.
explosives. {(Page 15)

Describe safe storége provisions for eip%osives. (Page 18)

Discuss ‘the safety and health aspecié'ofJExﬁﬂosives:— (Page 20)
Identify the main sources of in?ormq&ion regarding explpsives handling,
S " ) ’
including who to call if you find explosives or explosive devices.

(Page 21) | .+ A S , '
Tdentify five commorf .subs tances that can explode under-certain conditions.
(Page 22 ‘. . ' L ’ '
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'to mistake detonatingd devices for toys

S . SUBJECT MATTER:

L]
.
;s , ,
’ ‘ - . v
£ * . ~
. «

.OBJECTIVE 1: List six general Qpidelfnes concerning ' ~
explosive materials, ' ~ ‘

.
’ e ~
»

.

competent, author1zed person should always be in charge of explosives.
The ™ Yerson 1n charge shoyld know the federal; state, city, and other reg\onal
regu]at1ons and laws that pertain to the pack1ng, marking, shipping, or *

handling explosives. For everyoné other than authorized persons, th%~g§ﬂsrak

ru1e should be simply "don't.toUCh" without the proper guidance. Loading{
unload1ng, storage, and transportat1on should b®carried out under the dir
t1on of a qua11f1ed supervisor... Explosive materials should®be kept away
from unalthorized persons, espec1al1y from ch11dren who have been known

No source of 1gn1‘1on should be allowed within 100 feet}bf a bfast area
(except for lighting of the-safety fuse during blasting) or w1th1n 50" feet
of a magazine (explos1ve storage building) or vehicle containing exploS1ve
materialss Sources of 1gn1t1on include matches, 1it cigarettes, spagking
metal tools, or any spark produc1ng or flame(’roduc1ng devices.

Explos1ves should.also be protected from excess1ve heat feom flame pro‘

o+
duc1ng dev1ces, impaet, or fr1$twon. Packages of explosives should be . handled \

gently. "o . )

_ Explosive mater1a1s that are damaged or’ deter1orated should never be
used. If you see such mater1als, orflf the containers of explosiye materials
appear damaged deter]orated, or Jeak1ng, report it to your supervisor at(\Td
“once. S1nce exposure to weatherdgamages most explosives; every effort shou
be made to keep exp]os1ves dry and cool throughout transport and $torage.

Horseplay around exp]os1ve mater1a]s must be str1ctly-pro§1b1ted Never
shoot into exp]osyve*pater1a1s“ magaz1nes, or vehitles loaded with exp1os1ve
mater1a1s ‘ // o g : .

~

4
worker4 should not attempt ‘to f1gh¢ fires in explos1ve mater1aJs All

.t employees and bystanderﬁ should evacuéte‘tﬁe areas of the fire (w1th1n 2000

feet)r ‘~- f. . - . - ’ )
EEN . [ ® N R
- ,’ | R “ s SH-ZO/Page' 3
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S ACTIVITY 1™ — , ’

, 1. -Mark each statement True or False. - /
a. ~ No source of ignition should,be allowed )
within 100 feet of a magaziné g vehicle
containing explosive materials. .
‘b.  Explosives fires should not be fought.
c. Exp]osiveé should be protected from
" . ignition, but they withstand heat well.
< d. In case of explosives fires, pedple should N
’ be evacuated within a 200 foot area. )
Ve .
- Some explosives are sensjtve to impact. .
f.  Supervisors shouM be notified of damaged
. . patkages or containers, even if there is no
. leakage. \ :
,“\\\ "® 2. List five factors that could lead to deteribration
of explosives and that should be avoided. Give - N ¢
" examples ot each factor. i
.
a. |
~ ~
. b. . N - : N ~ 3 R
. . . > R
¢ g .
d. . < : . - ‘I’ ‘
. e. ) T
N - ‘*/ . f I 4] .
- . - * : J
1 ' * } e .
. " . Iz ;o Mhae 1%
OBJECTIVE.2: Describe twq general categories of : -
) ';xplosives. ' '
. 3 ’
\ i Ct . ) . . ' » " . 4. /.. ’
Some explosives dgtonate (undergo explosive rqéct1on or"go. of f") very .
ragidly and easily; these are classified as high expldsives. Other explosiveijx' .
undergo chemical transformation hundreds of-times. more slowly and wsually N
less readily; these are called low eXplosives. Low explosives are said to . '
deflagrate (rapidly burn) rather than to detonate. ‘While some high explosives
detonate .at a rate of four miles¢per second, some low explosives/deftagrate *
at 900 feet per second. With either type of explosive, the release of heat oo
: N ) P
’ ‘ * . . ’.
| *Answers to Activities appear on page 24. : . -’ , ‘ -, . |
‘ T ( ) . . Dok N
pade 4/sH-207 o .7 - . ST
) ' . N
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and .gases is occurring very quickly; therefore, ‘it should be clear that low
explosive does not imply a low hazard. ‘

"High expiosives can b! subdivided into~p}imary and secondary explosixes.
Primary explosives, such as dynamite,,nifgoglycerin, lead azide, and heKCU[y
fulminate, are extremely sensitive’ to heat, shock, and friction. Secondary
exp]osiveg) such as tetryl, TNT, and cyclonite, sometimes require a booster
(another explosive) to reach the point of explosion.

———— ACTIVITY 2: ————

L3

" Choosg one answer fro% each pair. ) S {
) ‘Nhich of the following would be considered~£he .
most fazardous? - _ ,' co T
1. a. Primary expTosives:
b. Low explosives.
_ 2. a..-Déf]agraFing explosives.
b. Petonating explosixes. ‘ - \
3. a. High explosives.
) _b. Low explesives.
4. a.. Primary explosives.
b. Secondary explosives. »~

. []
OBJECTIVE 3: * Describe six kinds of explosive products

or dev-ices.

L ; l 4

1 *
R A\
e 5

Commercial exp1bsives are considered to include, but are not limited to,

high explosives, black blasting pogder, blasting caps, electric blasting

caps, non-e1gctric delay blasting caps, and ggtonating cord. These aterials
né?t be

handled with qppropriq}e care. Storage req ments are stringent and trans-

are sensitive to impact, fire and friction rying degrees and

-

portation regulations must be observed at all times,
High explosives decompose‘o% explode almost instantaneously on being

initiated or set off by a detonating(i?tfon such as that of a detonator

( ’ ) X ’ "\ .
: Y SH-20/Page 5
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4 ! ‘ . ’ ¢ ’ “ ‘ ' ~
(blasting cép, electric bl,asting cap), detonaging cord or a special primer ) '
of some sort. Dynam1te is the most common type of ‘high explosive. R S

Black ‘blasting powder is a def]agrat1ng explosive that explodes much
more' slowly than dynamite. HOWe¢§r, it is quite” sensitive, to.spark, flame,
and friction. Partly because of th1s and partly because it is relatively
expensive, .black powder has been almost entirely replaced by séfer and more
ecofagical high explosives and blasting agents. -- \

: ‘ Blastmg eaps (ordinary blasting

caps as shown in Figure 1) are short ..
capsules closed at one end and contain-

1ng a small quant1ty of one or moré

very sensitive, powerful high explosives.

The capsules or shells are made of

aﬁum1num or copper. These caps, when L}
‘Jgn1ted .by means of a length of safety.

fuse, are used for initiating other’

explosives, such as dynamite.

Electric blasting caps (Figure 2) . ’
. Pigure 1. Ordinary No. 6 . . Y (fiae 7
blasting caps. and delay electric blasting caps (Fig
’ _ure 3) are,completely closed shells .
with two wires protruding from ene end. « Lm~

The opposite end contains
one or moré small power-
ful charges of high ex-
plosive. Like the ordi-
nary caps described

aboye, these caps are
also used for initiating
‘other explosives, but

Figure 2. .Electric blasting cap.

are made to function by

Page 6/SH-20 K R .
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the appl%catio;,of elec-

tric current. Electric :
¢aps are less hazafﬁousi

than the ordinary or

fuse type, since the

"

shell is comp1ete1y

'V _closed. S,
' A11 blasting caps,

‘bot‘h ordinary oraelectric, -
have the wa}ning, "Blast-
T . ~ - S yal —
F?gure 3. Delay eleé%ric } . ;Zi P "ExpTos1ve . <
blasting caps.. 'ge ous" printed on
! the sheT1. Blasting caps
‘gnd electric blgsting caps may exp]ode’premgture]y hen exposed to spark, - 1
hegt, shock or ¥riction; therefore, they should not be hand1ed rough]y, probed v
connected to electric sources, or used ‘as a toy by anyone. Every care shou1d
be taken to ensure that all types of caps (and other explosive products) ' -
do not get into the bands of children. B]asting caps should be employed - ,
for blasting only by or undanthe direction of fully experienced personnel.
v ‘ . Safety fuse (shown 4\\'
in Figure 4) is a flexibTe
cord containing an inter-

] nal burning medium b
_ SAFETY rning Y

FUSE

which fire or flamg may .
* - travel at a continjoUs
. - . . , and uniform raté from th%//
Figure 4. Rolls of safety fuses. poigt of ignition to the
‘ * ‘ poiny of use, which is
usually a blasting cap. Safety fuse is made in two burning speeds, approxi-
mately 120 and 90 seconds per yard.  The formdr is considered standard in
the United States. However, these burning speeds are subject to manufacturing
tolerances and, in add;t1on, may be altered by various factors including
storage, weather, atmospherig¢ pressure, mishandling and conditions of use. ..

i

‘ .. SH-20/Page 7
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Detonating cord '
(Figure 5) is a flexible .
cord containing a center
core of high exp1osives

_used to- detonate other
explosjves with which it ~
comes in contact.. pPif- -
ferent types of %na-- ,

ting cord haVeAdifferent

A . y .

SiZe cores and various ”

combinations of cover-.
. ,

, 1noo FEET 1000 FEET  a
DETONATING DETONATING /-
CORD CORD :

ings, which may include
oo . : _ compounds, and plastic,
designed to protgct the
coresfrom damage in ., Ty

textiles, waterproofing

Figure 5. Detonating cord packed on.<
spools containing 500 and 1000 feet. .
N . vhandl1ng and use, and

from water,penetration. The explos1ve in the ‘core is 1n1t1ated with a o'etona- _' .
tor (blasting cap or electric blasting cap) or other suidable initiator or h
booster and travels along the core at a rate of approx1mate1y 21,000 feet per -
. second. '~ . '
JIn addition to the commercidl explosives described above, some other ’
. ‘materials known as blasting agents are used extensively for commercial blast-
~ing, although they are not classified as explosives. Blasting agents are ,
- ¢~shipped under the des1gnat10n "nitro-carbo-nitrate," often shortened to NCN..
Ammonium nitrate and b]ast1ng agents (NCN's) are classified by the Department
of Transpertation (DOT) as “oxidizers" (materials that support burning) and
are subject to the DOT Hazardgus'Materials‘regulations. \Placarding ‘(1abeling)
as "oxidizers" is required. . o
Water-gel (slurry) explosives, a recent development‘ha‘\qe become widely
accepted in recent years. Their safety characteristics are practically the
same 'as those of the blasting agents. ! Many of them contain a high exp1os1ve

sénsitizer, however, ‘and must be treated as a commercial pexplosive.

" o | @

V' page 8/SH-20
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" JACTIVITY 3 eeses—

-

Match the type of expﬂosnée Y)sted on the left w1t41 1t§ -
description on the r1ght . N N

“1. Safety fuse. ¢ ‘- .a. Not ciass‘iﬂed as
~ ¢ éxp]oswes' . .

.2. Blasting capss *b., Used ,for 1n1t1at1ng
. » ., ~mother explosives. «
. . ) . . -
. 3. Black powder. . c¢. Flexible cord with a V *
. . . ' N center of high explo- t
s’ | siyes. ,
4. Electric blasting d. Fuqct1on Ly apphcat1on
. caps. - of current. - . - . .
- 5. Blastwmg agents. e A cord which conveys’
g ' ‘ .. f]ame to a blasting \
\ 6. Detonating,co%. f. Very sensitive to spark, )
: ’ : flame, and frittion.
. »‘ . ) ) R - ~ ‘.
. : ) * . SN
_. | OBJECTIVE 4.  Describé %he Department of'Transpor'tati on
classes of explosives. ! .
A ‘ ' e .

1 X . . €
. . -

"Exp]oswesk are among ‘Ythe hazardous mater1a1s 1dent1f1ed by the' Department
of Transportatmn as capab]e of posing an unreasonab1e r1sk to health, safety,
and property when transported “in comnerce _ There dre three main c1ass1f1ca-
t1ons of exp1os1ve mater1a1s C1ass A, C1§s 8, and C'Iass C The approprlate‘

]abels ‘for each c]ass' are shown 1n\F1gure 6. L ; Py "\\‘

Q. - . -
- Figure 6. Placards for explosive materials,.

L SH-20/Page 9




Thése Class A explpsives are sometimes subdivided into nine typeé accord-
) Jijng to the relative ease of detonation, chemical composition, and physical
state. Thése various types“will mot be_discé?&ed. ‘It is ufficient to know ~
- :

-~

s ' that Class A explosives present the maximum hazard.,K Extreme caution and all

_ applicable laws and regulations must be obseeved when they are handled,
©+ transported and used. Persons encountering®Class A explosives. should be
awiip that qareless handliﬁg could'ré§u1; in detonation. Careless handling
s !‘nclude§ exposure totheat, ignition sources, friction, impact, and electrical
" impulses: < ’

M

CLASS B

Class B exblosives are those that areé easy to ignite and that byrn rap-

. 1dly. They represent a flammable hazard rather théﬁ\ilggtdﬁif?on hazard. _
Examples include matérials suth as photoflash powders, jet—assﬁ!ted takeoff
(JATO) units, gpecial,éffgcfs fireworks, and most rocket propellants. '

. Although the hazard rising from Class B explosives may not be as great

4

" as from Class A, duelﬁrécéutions muaﬁ be observed in their use,
: R . - . ’ l
% v
;o -~
. Page 10/SH-20 o : :
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] A CLASS A PE A . > . @
Cyaés A exploSiyeg are thd;e that present a maximum hazard because of
" .théjea§e with whith they may be made to detonate or deflagratg. Class A ex- '
' plosives_include both hﬁgh and low explosjves. -Some exambies of Class A ex- ’
. " pldsives follow: ~ a ' E ‘ . ) ‘
: " . Black pSWde;.'. o .* :
‘3 ot ’_; Bynamite. - -7 <, ’ . c . ~\\“
- ' -'F?iniﬁrotoluehe (TNT). T L.
. Trinitromethylene*friamine‘(RQX). T i i
. Penaerythritol tetranitrate (PETN). .
. ._Picrig acid. o , } -
‘ . '.Class A explosives can a{so'include'such items as rocket and cannon ¢
‘ pmmunifion,*hand-érenades, naval torpedoes, Tand and sea mines, bombs; and ’ l'
LI “ékp1osivg‘projectifés. . . T

‘.
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. .- , - . v :
,", . - ~ . . M . . ‘
o CLASQ ' . s ‘ ~
, . ‘Class C*Explos1ves are general]y manufactured articles that mgy contain
. " some C1q§s A and/gr. Class B explos1ves, but only in very limited amounts.
. . : »
<~ , - Included jn this class are small arms ammunition, explosive rivets, fuses, ‘
—g g igniters, squibs, ordinary fireworks, flares, and signals.g &  “
/// . Some explosives are so sensitive o shock an? heat thdt they cannot be
transpor;pd by rail, highway, air, or.water. These explosives are classified
" by DOT as “Forbidden." Some foréldden explosives are likely to detonate as a - -
result of only a sl1ght jar. If these mater1als are diluted, stabilized,<r ,
1acorporated in dev1ces, the "forbldden" class1f1cat19n may’not apply.
a3 R
.. a
- . ) ——— ACTIVITY 4&:
h -t '] K .
’_,_.‘ ©o . / L4
’ 4 1., Which DOT c]ass of explosives represents the .
N -~ gredtest hazard% o o / . '
) $ N .
. 1 ; - 7 ..
D - 2. sExposure of Class A explosives to heat, ignition
v ‘ ' ,' _ dources, friction, impact, and electrical impulses
. . could result in _ . .
- I :
« ] — s e - ’
OBJECTIVE 6: Identify the precautjons. necessary~for
0 safe unloading of ékplos1ges from a rail car. “

. . " - -
\\\ y . , / ) . .
. | ) The con;umer is respons1b]e for the safe handling of explostvesvfromlthe
moment they are:delivered. The transfer of explosite materials may occur from
the railroad car which has been placed on the side track, from the supplier's
truck on the consumer's premises or at the manufacturer's or dea]er s magazine.
-~ A humber of frecautions should be observed when unloading railroad cars
of explos1ves They should be unloaded promptly, as required by the Depart- ’
ment of Transportat1on (DOT) wegulatlons and in accordance with 1nstruct1onsL !
uld

on cards tacked on the inside of cars When cars are opened, the seals sho

. ’ " N . K . ’ \
- - ' SH-20/Page 11 \




7
be retained and a record taken of seal numbers. Railroad cars should not be '
left unattended between trips unless the car is locked. v

Every preéautioh should be taken to prevent fire from Feac?}ng~giflosives

while-they are being unloaded. There should be no dry grass or debrig within
)

25 feet of the car and, of course,. there shou1d be no smok1ng or carry1ng of

matches.by personne*‘\ ' . .~ ) ’ :
Any runways, chutes or conveyors used for unloading should have no ex- ‘ '
posed spark1ng metal parts. R -~ ' :
. . PaEkages of explosiwes should not be handled roughly. Throwing, dropping,
s . or slamming of packaged explos%ves should be carefully avoided.
- D Any damaged or 1eakihg explbsives packages should be-reported to the

¢
supervisor, Who should then segregate them, place them in supplementary tight

conta1ners, as necessary, and set them aside in a magazlne after which a full
report should be‘made to the manufacturer A11 doose explosives and ‘debris
. should be swept up and burned in the recommended janner. Only authorized

personnel should dictate diéposa1 procedures for damaged or empty explosive

containers. e
)After unloading is completed, all placards should be removed from the’ ‘
car and the railroad notified. . . . . ;, ’

ACTIVITY §: ; ’
. { \

Fi1l in the blanks:

1. Railjkars of explosivese.should not be left . '
~ unless the car is locked.
' 2. There should be no . ‘ or
‘ within 25 feet of a rail car - )
of explésives. . §
f . 3. Any runways, chutes, or conveyors for unloading ‘
g rail cars of explosives should have né exposed -
- -~ -
- . L‘ - "
: /

Page 12/SH-20
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OBJECTIVE 8. List-the Safe prdcedures for transporting,
explosives by motor v§h1c1e.‘ . ‘
# >

X | i

4
kS
*
-

3 . R ] . .
When transporting explosives by motor vehicle, it is very important that

, the vehicle be in -good condigion, properly equipped and marked,”and that all
. legal requirements be'.met. .This app]}es equafly to supplier's equipment in
’ " making delivery as"well as the consuker's truck whether transporting explo-
' sives on” the public highway or’on pr1vaﬁh property .
A motor vehicle used for transpor;1ng “explosives is .required to have ad-
e eqaate capacity ‘for the job and toibe in good condition. If a fully enclosed
- fruck body ‘is”not employed then an open body should have enough s1deboard
height- to prevent packages of exp]os1ves from falling off and should have a
‘ f1reproof'tarpau11n to protect Cargo ‘from weather and fire. In all vehicles,
electracdi w1r1ng must be secured and‘protected "from contact w1th/Explos1ves
/ The truqk f1oor should be tight, and exposed, spark1ng metal that is likely to
‘ contact the cargo- should be covered vu th wood or othef non- spark1ng material.
* Vehicles carrying exp1os1ves ip interstate commerce must be marked or .
placarded in accordance with current Department of Transportation (DOF) regu-
)at1ons Veh1cles not subject_to DOT placard requ1rements must be marked or
placarded as required by the appl1ca£1e local.and state regulat1ons In the
“absence "of such local or state’ regulattons DOT standards should be- used.

' Each motor vehicle ussd for transporting explosive materials shall be
equ1pped with a minimum of two fire ex;1ngu1shers Only extinguishers listed
,Q approved by a nationally recogn12ed fire equipment testing 1aborator/ shall
be deemed. suitable. for use on veh1cles. They shall be provided with a dev1ce ' .
permitt1ng visual determ1nation of .charged condition. Extinguishems shall be ‘
located whene they will be convénient and ready‘for immediate use. Extin- : ’
guishers shall be examined and reoharged per1od1cal1j&1n accordance with

f'manufacturer S recommendat1ons 'Where trucks are- operated in sub-zero temper-

atures, dry powder ext1ngu1shers should be pregssurized with nitrogen gas i

4

‘ A leu of carbon dioxide - L _ .
® > - o | ‘
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Vehicles should ber in condition to_pass the following inspection at all
. : .
t1mes ; ‘ - -, '

« Fire extlngutshers fllled and in good worklng order. A

< All elec*r1c ‘wiring completely protected and securely fastened to
prevent shart-circyiting. Worn insulation should pe repaired
béfere any exp]os1ves are loaded on a motor vehicle.’

- Chassis, engine, pan and bgttom of body should be clean and free
of surplus oil and grease. K

- Fuel tanK and feed line should have no leaks.

«_Brakes, llghts, horn, w1ndsh1e1d wipers and steer1ng apparatus
should be functienin® properly.’ . . p

- Tires should be properly inflatfd and free of defects A1l tires

should’be checked each time th# truck is at rest or refuel]ng ’

and/or at intervals of 50 milfs or within two houri' driving time.

Running on flat tires will hat them up rap1d1y ‘and they may catch

fire..-A flat or.soft tire on a pair of duals should be 9ep1aced
‘igs promptly as possible. If a spare is not available and the

ruck must proceed, remoVe the.flat or $oft tife and drive at
reduced speed to the nearest point where. replacement or repair
can be made. - .

Ty

The dr1va of the veh1cTe should be careful, capable, rellable able to
read and wr1te Engl1sh and not addicted to the use or under ‘the influence of

‘alcohol or drugs. The driver must not smoke, or carry matches or other flame-

produc1ng device, f1rearm, or ammun1t1on while transporting explosives. ‘The
Taws and/regulat1ons govern1ng the transpértation of exp1051ves along the
routes trave1ed should be known and followed by the driver. ' The driver should

- also.be Tnstructed that a tnuCk must not be: 1eft unattended wi th exp1051ves

on board.
) -No sparklng metal toon, carbides, o1ls, matches, f1reanns?’2?ectr1c
storage batterles, acids, corrosive compounds ‘or flammable substan/es should
be carried in the body of, a- veh1c1e transporting explosives. ,
Détonators may be transported with other explosives in the same vehlcle .
only- 1n accordance with Title 49 of the Fede?al regulations. In 1ntrastate
commerce except where prohibited by stategor local Taws and regulations,

" electric blasting caps and non-electric delay devices may be transported in

the vehicle together with other explosives provided that these products are
packed in Department of Transportation specification outside conta1ners In
questionable situations’ the applicable sjate and local laws and regulations
should be consulted. ‘ T .

’
<

/‘ 17 " . . ..~‘
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) The‘dr1ver must drive at a safe speed and haye his veh1cle under control .

/ﬁt all t1mes regardless of traffic, road conditions, and weather and should
aid cities and congested areas whenever possible. He must come to-a full

stop before crossing a ra1lroad track-or entering a-main intersection and ,

mugt not permit unauthor1zed rlders , ’ —

‘RefueTing en rq‘;e should-be av01ded whepever possible and sholld be ii;j

~ done on)y with the motor stopped and brakes set.

v Motor veh1cles containing explosives should never be taken into a. garage’

or shop for repa1rs, or stored at- any time 1n a public garage or s1m1lar .
u11d1ng,‘or where people & semble. ) '

' Exp1051ves should be ynloaded only in the care of someone authorlzed ‘to
rece1je them. They shodld be stored in an approved magazine. Packages of

explosives should never‘be Mled closely behind a motor vehicle exhaust p1pe .

\ - . .
- | eeses——— ACTIVITY 6: SE— .
. b
) / . - L C
/. Name six safety criteria $or vehicles used td trdnsport -
explosive materials. )
1. .
2. * ’
* 3 £
AN £
5. w . ¢
: L)
- 6. !

- - g L}
A OBJECTIVE 7: . Describe the correct response to a fire in
4 +] a motor vehicle transporting explosives.

o -~

f []
al
1)

Fire 1n a motor vehicle transporting exp1051ves constitutes a very serious

-

hazard since an exp]os1on is qu1te likely to result. In the event a fire
should develop, -the fo]]ow1ng steps should be taken 1mmed1ate]y

—— , - . . ' l
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ﬁ 1.  Pull off the road and stop. (Endeavor to avoid stopping. near any school 'B‘
) or building where there may be a concentration of people.) . e,
2.+ Stop traffic in both directions and warn drivers and passehgers and
occupants of buildings to keep at least 2,000 feet ‘away. [Enlist the

. help of anyone available for th1s ) . L, Y
' <3, Local potice or firemen offer1ng ass1stance should be told the cargo 1§

.

) « explosives. f -

4. If the vehicle hauling the explos1ves is of the tractor trailer type, .~
the trdctor should be dlsconnected from the trailer and driven to a dis-
.- tance of ateleast 200 feet away. Lo )

5. If’the~f1re involves onTy the engine, cab, chassis, or tires, an effort
shoqu be made to put it out with fire extinguishers, sand or dirt, or

ﬂ%

water . In the event of: a t1re f1re, do not use all of the contehts of

/ , the f\re4rkt1ngu1shers as there is always_the danger of a flashback fjre
after the initial fire has abparently been e;tinguishenh As soon as
poss1b4e remove the wheel 1nvo]ved N . )

6. Since tire fires are espec1a11y hazardous, the Institute of Makers of
Exploswes has made available a leaflet, 'DANGER! BEWARE OF TIRE FIRES!" ‘
(Included are 'soe precauttons you can take to prevent tire fires and
what to do if you have 3 tire fire.) ¢’ ' . ) .

7. In the event ‘the fire 1nvo\\es or spreads_to the body of the vehicle
or the cargo, STOP FIGHTING THE FIRE and get away from it — at least
2,000 feet distant. The Institute of- Makers of £xplosives has made
available a Truck Emergency Procedure card giving instructions.on what

to do in.case of a truck fire (see"Figure 7).

. Page 16/SH-20
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OON'T FIGHT
EXPLOSIVES FIRES!

(But you can prevent fire from reaching
the explos:ves .and save lives)

Looik for thess mgns on the
truek or wasder

2 ACT FAST!

i I:ENTFYT}-ECARGO"

Take the right SCROR . . . U8 Proper

)
+ STOP ALL TRAFFIC AND CLEAR THE AREA FOR 2088 FEET -

" 1 ALL DINECTIONS. .
. DON'T FIGHT FIRE! ICARGO MAY EXPLOOE).
+ WHEN TRACTOR-TRAILER 1§ INVOLVED SEPARATE .

TRACTOR FAOM TRAILER IF POSSILE
\ + WHEN TRACYOR TRAILER IS WVOLVED SEPARATE
' . TRACTOR FROM TRAILER IF POSBIOLE ;A
+ USE PLENTY OF WATER-OOUSE IT IF WATER IS NOT
AVAILABLE USE ORY CHEMICAL FIRE EXTINGUISHER
oR DIAT
TION FIRE MAY START AGAIN. STANO §Y MTH
GUISHER READY
“ « COMBERVE DRY CHEMICAL - USE tN SHORT SURSTS.
« GET'TIRE OFF ANO AWAY FROM VEWICLE .

“ . WHEN TRACTOR TAAILEA IS INVOLVED mmﬁ V)
m. FROM TRAILER IF POSSIBLE
. UStE DRV CHEMICAL FIRE EXTHIGUISHER, WATER 0! /
» FOAM.
. mvnsn ONE BATTERY CASLE . '

+ CLEAR AREA SEFORE FIRE REACNES CARGO
~ WHEN TRACTOR TRAILER 13 f vonv!n,szmur:
,  TRACTOR FROM TRAILER IF nE
+ USE DAY CHEMICAL EXTINGU/SNER, WATER OR FOAM.
+ 00 NOT FIGNT FIRE WHEN 1T REACNES, CARGO

' *" . ASafety Message to Law Enforcement <=7 «
‘ }  andFire Protectm Personnel from... 7 3é~e .:“."o:ﬂ'r 6w
* - g .
- F1gu.r;g 7. Truck Emergency Procedure card from the
. Inst1tute of Makers of Explosives. .
. /I
: ! ‘ .
| | N
# ACTIVITY T7: * -
X . . s “1‘ a‘ .
Mark each statement trueor false. . :

attempting te fight an explosives fire.'
- " 2. The area surrounding a fire in a motor Vehicle
carrying gxplesiv'es should be evacuated to,a

v - ’ .

+

‘1. A bystander can provide a.faluable service in /

digtance of, 2,000 geet away. L -

A
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[ OBJECTIVE 8: . Describe safe storage provisﬁons for e,gpjo‘siVes. ,.
i - \:\’

-
? H .

A1l explosives, blasting agents, blasting caps, electrig blasting caps,
and detonating cord should.be stored in magazines, properly, des1gned and
1ocateo to comply with all-applicable federal, state anoﬂloCal laws, \rules - f‘
and regulations. Magazines must be kept securely locked at all times except
for inspection, inventory, or the movement of blasting materia ¥

The purpose of approved storage is-primarily one of safety by
unauthorizedvaccess to dangerous products, by preventing deter‘oration of
blasting materials with attendant hazards and by minimizing the chance of
“injury to employeesiand the public and damage to property in the event of an
‘accidental explos1on ' ~ -
There are five types of storage magazines. These types, together With /
the classes of explos1ve materials which shall be stored therein, are as
J follows: '

- Type 1 storage magazines. Permanent facilities fpr the storage oo
of high explosives. Other classes may also be stored therein. - s ‘

- Type 2 storage magazines. Portable indoor .and outdoor facilities
for the storage of high explésives. Other classes may also be
stored therein. 1 . .

,

’

« Type 3 storage magazines. Portable outdoor Facilities for the
. temporary storage of high explosives while attended. Other
classes may also be Stored therein.

- Type 4 storage magazfpe Facilities ‘for the storage of low
explosives such as bTack powder Blasting agents, or electric
blasting caps having leg wires at least, four feet lopg (provided
they are in conf1gurat1on as supphed b the manufacturer) may
also be stored therein. s

- Type 5 storage magazines. Facilities for the storage of bfasting
agents ‘e .

! -

The storage of blast1ng caps, electric bTast1ng caps, detonat1ng primers
and prTmed cartridges with other exploslv‘s 1s not allowed by federal regula-
tions. -Other types of C]ass A explosives may be stored with Class B and C
explosives, but the classes of explosives must be keptl;egregated within the

. s
magazine.

]

'
.
- -t
. ' -
~ . - .
.
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Detonating cord shall be stored in a Type 1, 2 or-3 magazine and may be
stored in the same magazine with other-explosive materials under certain

v
P

circumstances. . , -
Magazine¢ must'be located and constructed in accordance with federal,

state and )oca] regulations, or as recoﬁmended by the Institute of Makers .
of/txplosives in its publications. The American Table of Distances, revised
and approved by the Inst1tute 1n 1971 has been accepted by practically

all govern1ng bodies for the contro] of magazine locations. This ;ab]e
specifies ‘the respective distances that magaz1nes of various sizes should be

placed from each other and from the nearest inhabited-building, passenger

~ railway, public highway, or navigable stream for quantities of explosives
ranging from two potnds to 300,000 pounds. Magaz1nes should be constructed

50 that they are clean, dry,' well ventilated, reasonably cool, properly loca-
ted substant1a11y constructed, securely locked, weather resistant, fire resis-
tant and theft resistant.

Magazine locations and access roads should be posted w1;§>s1gns reading
“Exp1os1ves - Keep Off" — so placed that a bullet passing through any sign -
will not strike the magazine .-

~

. ' €/

~

L]

Name eight triteria of a properly constructed storage

magazine.
1. . '
2.
3 >
4.
5 v . s .
6. - = . :
7. T > ! )
8.
"
. & <
' , i
- SH-20/Page .19




" associated w1th some'explos1vgs

" *
"
-~

-
- =9

1*
-

OBJECTIVE 9: Discuss the safety and health aspects
of explosixes.‘

(- h '

Besides _the hazard of -potential explosior, several health hazards are

be ingested through food contam1nat1on, nor should prolonged skin exposure
or eye contact be allowed. Inhalation of dust or vapors from explosive mate-
rials should be avoided. To prevent such hazardoys exposures, packaging from.
explosive materials should not be recycled for explosives packaging or other
uses, All coq;pét with explodive materials should be avoided extcept under
the direction of a competent, authorized person. i

' Blasting may produce excessive noise. If this is the case, workers in
the area of noise exposure should wear hearing protection in accordance with
Federal,

After a blast, toxic fumes may be present from blasts or burn1ng explo-

State, or local laws and regulations.

sive materiabs. Applicable Federal, State and local laws regarding safe

fume levels should be complied with before workers return to work in the blast

area,. -

: . A

S~ ' [ +
S ACTIVITY 9 SR
~ 7/ . ] ) - «
Namei;uofp03§ht1a1 health hazards associated with
" explosives. ' :
. - 1.
2. ~ . . s
P4
1
- ‘ i ’ 13
2 B
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OBJECTIVE 10:  [dentify the main sources of information e
regarding explosives handling, including who to call if .

. ! D) : . .
you find explosives or expYosive devices.

. . 4
. ’ ' ’ . ' ' -
As stéted in Objective 5, DepaPtment of Transportation (DOT) regulationg
g®vern the‘tg}nsbortation of explosives. Copies of the Depértmégt of Trans-
portat1on Regulat1ons can be obtained by writing to the Assoeciation of Amer1- .
can Ra11roads, Bureau of Exp1051ves, Washington, D.C. 20036, or direct to.
the Degartment of Transportation, Hazardous Materials Regulations Board, in
Washington, D.C. 20590.- ' . '
The Occupatibnal Safety ang/Heﬁﬁth Act includes regulations which aﬁdly
to the manufacture and usé of explosives. These may be obtained by writing
to the Department of Labor, Washington, D.C: a
« The Mining Enforcement and Safety Administration under the Department of
Interior has regulatory authority in the functions of mine health and safety
assessment and compliance, education, and training. This authority includes
jurisdiction over blasting procedures, devices, and. other aspects of explo- *
sives sefety. ) - .
Information about state laws regarding transportation, storagey and use’
‘of explosives may be obtained through "the Buredu ‘of Alcoholy Tobacco and
Firearms, washington, D.C. The Bureau has prepared a compi1qtion of these
various laws. . ¥
:A group of companies'that manufac ture exple;ives have formed the Insti-
tute of Makers of Explosives, const%tuted of field persons.of the‘different
companies. This group publishes excellent safety information about explosives,
furnished to consumers by request at a nominal cost. The Institute is aple to
adv1se explos1ves users gpout problems or questions not covered in the safety
1lpphry ma%er1a1 When the manufacturer,of a given explostve is unknown or
unava\lable to offer ass1stance, the Inst1tute will SUpp]y aid in destroy1ng
explosives to law enforcemend agencies, users, .and government agencies.
Mahufacturers are a good source of advice and information, and also make
ava11ab1ékMater1a1 Safé!y Data Sheets on specific products.
If yﬁh\f%hd explosives or explosive devices, report them to the nearest
f fire department, or military unit. If you are on the job,
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F
report to your superwsor Do not touch the éxplosive materials, and keep ‘
-4 : !

«

_others out of the’ area.
seesssssssssss ACTIVITY 10 s .
.Answer the questions. ’
1. _What organization or agency Would be caMed for

information concerning destroying explosives?

A
]

N o i

2. Concerning regulation of transportation of explosives?

OBJECTIVE 11:  [dentify five common substances that can
| explode under certain conditions. '

o

.
o~ , , '

/ T
. Many of the explosive materials discussed earlier in this module are
- Tikely to be encountered pmmarﬂy in*an industrial setting or under con- .

trolled conditions of tranSport. Usually these materials are properly 1abe1ed
and placarded, so that people are adequately warned of their hazards. ¢
A number of mére common materials, while not classifiable as explosives
under the DOT system of class1f1cat1on, also have a high hazard potential.
Under certain cond1t10ps, many materials used in homes, farms, and offices
can and do explode. .
, Agricultural dusts,‘ finely suspended in cér",tgin_* concentrations, can
. explode with all the forte and destruction of dynéﬁite. Flour, cinnamon,
starch, and many other agricultural dusts must be carefully controlled during
processing and storage to prevent disastrous explosions. ’
Finely divided metals (Tike flake aluminum) should be stored in closed
containers. Moisture and dampness enhance spontaneous -combustion and, should
the metals become wet (through improper construction or maintenance of storage )
' drums), fire and explosion may result. Use of equipment with internal com- '
/ bustion engines should be restricted in areas where combustible or explosive
. ‘materials are stored or processed or the equipment should have a flame or

spark-arresting device. -
L3 ! .
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‘ I Battery chargmg operatmns produce hydrogen gas, and an eip]oswe .
" atmosphere may result if adequate vemtilation is not provided. "NO SMOKING”
signs must be posted in such areas. R . . .
~ - Methage gas may be found 1n tank, p1t, sump, or dra1n c1ean1ng opera- - ;f‘
.. tions, or wherever -decaying-organic material has accumulated. r‘o]or]ess, " )

odorless, and tasteless, methane is highly flammable and ,is also an exp]os1ve -
hazard. Ignition sources should be kept away from decdigcsing organic matter, .
and‘confiped areas where such matter is present should be tested before entry
by workers.
Ammonium nitrage, used in fert111zer, can explode under certdin circum- f
; > stancés and should be stored in-well-ventilated areas, away from oils or
hydrocagbons. ] - T
C- ' _ These are only a few of 'the materia]s in everyday use that have explosive
potentia] The best insUrance against a ‘disdstrous encounter with any harmful
substances is to read labels carefully, follow directions, and ask your super-

v1sor for help and information when you need ijt. <

R .
.
'
: , v * -
’ . 4
.
) ' « ’

’ S ACTIVITY 11! s
. List five ssubstances/{or types of substances) that can

' . éxplode under certain circumstances. | .
_2.‘ ) 5 7 L 9] o
3 : o
. ) .
1 : | Ef
5. = B
Y Y. .
v i o REFERENCES = -
. Jﬂ “ 3 ~ L3
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»

\ . »
‘ . . ) ) " . * b '
. . . . » 3
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ANSWERS TO ACTIVITIES

-~ -
f CACTIVITY 1-
1.‘ al  False.
) - b. True.‘
c. False.
+d. False,.
e. True. ‘ ‘
f~§\\TFﬁe )
2. a, cha;.i , 7
. ! B * IgmitTon sources.
'L “¢.  Impact.
) ' d. Friction. “
.. ' e. E]éctr1ca1 impulsesy
. 2 ACTIVITY 2 o
T 1. a. ) K
? . \
, 2. ' b. ~
3.




. -~ v ‘ +#
'y s . -~ N\ ~
' .
o | ‘
- 63,
6 c - //////ﬂ; ‘
ACTIVITY 4 ‘ ’ | Ve r
1. Class A. v { R .
2.  Detonation. 5
ACTIVITY 5.« ° R B
. 4
L 1. Unattended. R ’
2. Grass or debris.
, =3. - Sparking metal parts. '
ACTIVITY 6 L
' Fire extinguiéhers filled and in good working order.

y AN e1ectr1c wiring completely protected and securely fastened to
prevent—short-circuiting. Worn insulation should Qe repa1red
before-any’fxp1d§1ves are 1daded on a motor vehicle.

re Cﬁa;s1s, engihe, pan and bottom of body should be clean and free
- . "~ of surplus oil and grease.
Fuel tank and feed line should have no leaks.
. Brakes, lights, horn, windshield wipers and steering apparatus
should be funct1on1ng proper1y 3
" " Tires should be properly inflated “and ‘fregzof' defects. AH tires
should checked each time the ‘truck is regt or refuel1ng
. * and/orlat intervals of 50 mil "within two hours' drivj
* Running on fMat tires will heat thefrup rapidly and they mgg?sgmch
. fire? flat or soft tire on a pair of duals should'be replaced
s prdfPtly as possible. If a spare i not available and the
”, truck must proceed, remove the flat.or soft tire and drive at
reduced -speed to, the nearest po1nt where, rep1acement or repair
can be made. , -»
ierbviry 7 7 IR .
L & ,
N e. . - ,\‘*, .
' 2. e. .. . //' _ .
ACTIVITY 8 7 . s
- Any eight of the following: ‘
1. Clean. | St
gf Dry. . * :
’ »
3. Well-ventilated. . \
’ 4. Cool.
5. Properly located. -
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A
Substantially constructedx
Securely locked. . .\
Weather-resistant.
Fire-resistant.:
Theft-resistant.

CT{VITY 9
Toxicity.-
Noise.

— ACTIVITY 10
N 1. IME
C?ﬁ\ 2. DOT.

ACTIVITY N

1. Agricultural dusts. .

2. Metal dusts. s s
Hydrogen from battery-chafging operations.
Methane gas.
Ammonium nitrate.
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