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As much as possibie, items are reproduced exactly as originally printed: misspellings,
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RBH Note: the diamond drill, now utilized primarily for prospecting and sampling, began its indus-
trial life as both a machine for those uses and to drill blastholes in mines and civil projects, Historically,
it fits the niche between the steam drill and the modern pneumatic drill.




Nature
October 15, 1896
BLOWN-OUT shots are responsible for a large pro-

portion of the explosions in coal mines. By a blown-out .

shot is meant a blast which has failed to effect a rupture

of the coal owing to the hole for it having been drilled in

a wrong position, or owing to the coal not having been
properly prepared by holeing or undercutting. The
gaseous products produced by the combustion of the
powder are driven violently into the roadways, mixed
with the gas distilled from the coal; and this, with the
clouds of dust raised at the same time, provides all the
conditions for a disastrous explosion. The Commission
appointed to inquire into the cause of the explosion at the
Brunner Coal Mine, New Zealand, in March last, have,
after full consideration of the evidence, concluded that

the primary cause was a blown-out shot fired, contrary to

the rules of the mine, in a part of the mine where no
work should have been in progress. The coal gas evolved
from the surrounding coal is held to have been ignited as
the result of the shot, and the flame then spread through-
out the dry portions of the mine. The disaster was accen-
tuated by the explosion of the coal dust raised by the con-
cussion along the main road and working-piaces, which
. explosion appears, in some cases to have been locally
intensified by small quantities of, fire-damp. No direct evi-
dence was obtained by the Commissioners that the explo-
sion was commenced by an accurmilation of fire- damp, or
that its extreme violence was due to the combustion of
- fire- damp mixed with coal-dust.

North of England Institute
of Mining and Mechanical
Engineers-Transactions
December, 1896

THE DANGER OF EMPLOYING SAFETY.FUZES FOR
BLASTING IN FIERY MINES.* '

By BERGASSESSOR E WINK AUS.+

~ For the past eighteen months, so called “safety-fuzes”
and “safety-igniters” have been employed in the mining
district of Westphalia, in order to ensure greater security in
blasting in fiery and dusty mines. The object of this safety-
fuze is to prevent the fuze from burning through sideways
and throwing out sparks, as happens with ordinary
Bickford and guttapercha fuzes : this object is attained by
covering the core of powder, not with jute or india-rub-
ber, but with several layers of cotton thread, and after-
wards passing the fuze through liquid tar or a bath of
colouring-matter in order to make it still more impervious.

The igniters that have been chiefly used are those of
Nortres and Roth ; the principle of both of these consists
in lighting the fuze inside a metallic cap, which is nipped
on to the end of the fuze, and which is supposed to stifle
the jet of flame thrown out when the fuze is lit. In the
Norres igniter, a small percussion-cap is used to light the
fuze, and is exploded by a wire placed inside the metal
cap. A part of the flame-jet from the fuze can, however,
strike through the hole pierced in the cap for the passage

of the wire, and can thus ignite fire-damp, as has been

shown by experiments in gaseous mixtures containing 6
and 9 per cent. of fire- damp. The cap must therefore be
enclosed in a wooden hood when the wire is withdrawn.

In the Roth igniter, a small glass bulb filled with sul-
phuric acid and 2 pill composed essentially of a mixture
of sugar and chlorate of potassium are enclosed in a metal
capsule closed at one end. When the glass bulb is broken,
the action of the acid on the pill produces a tolerably
sharp flash of flame, which ignites the powdercore of the

-fuze. It is essential that this igniter-shall be very carefully

nipped on to the fuze and completely enclose it, other-
wise the flame of the igniter is apt to escape between the
cap and the fuze, and may cause ignition of the fire- damp.

The employment of these methods of ignition has,
however, been found dangerous in several.respécts.

In seven known cases, in which 1 miner was killed and
8 others more or-less severely injured, the shot exploded
at the very moment that the igniter was fired or a few sec-
onds afterwards. Investigation of all these accidents
showed that there had been no negligence on the part of
the workmen. In every case, tarred safety-fuzes, 40 to 50
inches in length, were used, and they were fired in six
cases by Norres, and in one case by Roth igniters accord-
ing to the printed instructions. The cause of these ignitions
can, according to all appearances, only be that the fuze
suddenly burnt through its entire length. The assumption
that such burning through could be caused by absence or
deficiency of the core of the fuze is not admissible owing
to the method of manufacture that“is employed. After a
series of investigations initiated by the owners of the
Consolidation pits, near Schalke, and continued in the
experimental drift of the Westphalian Miners’ Association,
the following phenomena must rather be regarded as indi-
cating the cause of these accidents.

If a piece of the black tarred safety-fuze with double
cotton covering (manufactured by Messrs. Bruckner and
Zschetsche, Minder) be ignited and then nipped at any
place with a pair of pliers and '/; inch wide and provided

- with grooves, the pressure being maintained until the core

has burnt past the nipped portion, the fuze almost invari-
ably bursts open below the nipped spot with a loud
report and with the projection of sparks. At times a longer
or shorter piece of the fuze is thus exploded and then it
continues to burn quietly Not unfrequently, it would be
observed that the explosion involved the whole of the yet
unburnt end of the fuze, about 40 inches long, when a vio-
lent detonation would be accompanied by sparks flying
out along the whole length of the fuze, as also from its end,
50 that the flame had suddenly traversed the entire length
of 40 inches of fuze. The same phenomenon can be pro-
duced by pressing the burning fuze against the floor with
the foot. It is essential that the pressure shall be continued
even after the powder core has burnt past the nipped
spot, so that the hollow space produced inside the fuze by
the burning of the core shall be again closed. If this be not
done, the fuze contimies to burn quietly. For example, the
fuze could not be made to explode by nipping it between
two planed surfaces of cast- iron by means of bolts ; but an
explosion was immediately produced when the iron sur-
faces were drawn up more tightly after a portion of the
fuze had burnt away, so that it was closed up completely
behind the burning portion.

When these experiments were repeated with a fuze
covered with gutta-percha, this invariably burnt through
immediately behind the nipped spot with the projection
of a few sparks ; no explosion, was, however, observed.
When the fuze consisted of an inner jute covering with a -
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firm outer covering of tarred cotton (manufactured hy the
Tongauer Company), explosions again took place helow
the nipped spot, but were limited 1o a locat rupuire of the
fuze accompanied by sparks and report. The fuze of the
same makers, with double covering of cotton tirred and
covered with talc, however, burnt through up 1o a length
of 47 inches.

The above described phenomena furnish an ¢xplana-
tion of the production of explosions of fuze. Two classes
of fuze - may be distinquished, one in which the burning of
the core does not destroy the outer covering, and the other
in which the covering partly burns away with the core.
With fuzes of the first kind, as the core burns away. a hol-
fow tube is formed which allows the gases formed by the
burning of the core to escape outwards, that is to sav by
the already burnt end. If this wbe he now closed. as hap-

" pens when the fuze is nipped as above described. the

products of combustion are prevented from escaping ;
they, therefore, collect in the burnt out portion of the fuze
until the pressure generated overcomes the resistance of
the envelope and bursts the latter, accompanied by the
phenomena of an explosion. If the resistance of the walls
be too great, the explosion extends to the unconsumed

portion of the core, which at once explodes and flashes .
out violently This explanation shows why long ends of

fuzes only exploded when fuzes with stout cotton cover-
ing were tested, whilst in the case of fuzes with weaker
jute covering, merely local explosions were produced.

With fuzes of the second class, where the covering is
partly burnt and destroyed, such explosions cannot be
caused, because the gases evolved from the powder can
escape freely through the damaged covering.

In the practical employment of fuzes, this distinction
between the two kinds must be still much more strongly
accentuated. Here the fuze is firmly encased, for the whole
or the greater part of its length, in the stemming. In fuzes
with indestructible covering, there is only the tube, left by
the burning of the core, availuble for the escape of the
gases. The obstruction of this must, therefore, be doubly
dangerous with such fuzes, because the stemming prevents
the fuze from bursting laterally ; and if the obstruction in
the rear connot be overcome, the flame must break
through forwards, causing the charge to explode at once.
Of course, a number of quite especial circumstances must
coincide for such an occurence to take place, otherwise,
considering the thousands of shots that are fired every day,
there would be a still greater number of such accidents to
record. It is, however, certain that the accumulation of the
products of combustion within the fuze is favoured by
firmly affixing a Roth or Norres igniter. In the trials in the
expermental gallery, it was not found possible to cause
explosions of fuzes by simply nipping on such igniters ;
but explosions must occur whenever the back part of the
fuze is sealed inside the igniter by the powder dust and the
tar of the fuze covering. That such a case is not impossible
is proved by a communication from the management of
Consolidation Colliery Company, to the effect that, after
numerous trials, they had succeeded in producing an
explosion of fuze on firing it with a Norres igniter.

The effect of the igniter is also indicated by the fact that
the great majority of accidents occured with the Norres
igniter, and one only with a Roth igniter ; the reason being
that the Norres igniter must be most carefully nipped on o
the fuze to avoid a misfire, while the Roth igniter does not
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really require to be nipped on in order to light the fuze
with certainty Of course, as already pointed out, it loses in
the latter case its properties as a safety-igniter, owing to the
flames escaping sideways from it.

Other circumstances, however, may also close com-
pletely the core-passage inside the fuze. If, for instance, a
fuze is squeezed either by a large piece of stone in the stem-
ming, or by being kinked inside the borehole, that spot
might become closed completely by the residue from the

powder, as would seem to be indicated by the. following -

circumstance. A miner, who was aware of the possibility of
the flame in the fuze striking through, although it had not
been demonstrated at that time, attempted to secure himself
by making a knot in the projecting end of the fuze, which
was about 18 inches long. According to his statement,
which seems quite worthy of belief, in-this case the shot
exploded when the fire inside the fuze must have got as far
as the knot, or “at the outside” of, the stemming. Here, then,
a stoppage had been produced by means of the knot.
Accordingly, the use of fuzes with resistant coverings,
that are not destroyed by the burning of the core, must be
looked upon as a source of danger; and, in the writer’s opin-
ion, there is such danger in the use of all fuzes in which
explosive phenomena can be produced by compression, as
above described. Even the employment of those fuzes in
which the phenomena are only local, appears hazardous.
Only those fuzes can be considered secure against sudden
firing which are partly destroyed when the core is burnt,
because with these a great part of the space occupied by
the fuze is free for the escape of gas, so that compression
can entail no risk. As a matter of fact, no accident of this
kind has ever happened, as far as the writer knows, with
fuzes covered with gutta-percha - in spite of these being so
widely used. At the same time, there are objections to these
fuzes : the quantity of gas evolved when they are burnt, as

.also its penetrating odour, are disagreeable accompani-

ments. Moreover, this class of fuzes is subject to the other
danger of not being quite safe in fiery mines.
While safety-fuzes with a resistant covering may be

~ looked upon as quite safe as regards fire- damp explosions,

when the flame thrown out by them is stifled by a suitable
safety-igniter, this perfect safety does not exist in the case
of gutta-percha covered fuzes, as the following experi-
ments have proved.

In 2 number of experiments, about 130 feet of fuze
were burnt inside the explosion chamber of the experi-
mental gallery,* which was filled with a 9 per cent. fire-
damp mixture, in such a way that both ends of the fuzes
were outside the gallery or that one end was lit inside it by
means of a safety-igniter. Further experiments were tried
with 65 feet lengths of fuzes, which were slightly kinked
at intervals of about 3 feet. The explosive mixture was
never fired. A fuze, 26 feet long, sharply kinked at 20
points, and thus partly damaged, caused an explosion of
the fire- damp mixture after burning for seven minutes, say
at about the twelfth kink. The total time of burning of 26
feet length of fuze is about eleven to twelve minutes.

In similar experiments with safety-fuzes, the gas was
never fired, and whilst these fuzes appeared almost
unchanged after they had burnt through, the guttapercha
fuzes always broke into a number of separate pieces. It
may be concluded from these experiments that there is no
fear of firing a fire- damp mixture by sparks thrown out
from the sides of a guttapercha fuze so long as the piece

BLASTING AND MINING CONSULTANTS, INC.
JIM LUDWICZAK, P.G., PRESIDENT

COMPLETE EXPLOSIVES AND BLASTING
CONSULTING SERVICES

COMPLICATED BLAST DESIGNS, PRE AND POST BLASTING
SURVEYS, COMPLAINT AND CLAIM INVESTIGATIONS, PUBLIC
RELATIONS RELATING TO BLASTING, THIRD PARTY BLAST MONI-
TORING, INSTANTEL COMPUTERIZED BLASTING SEISMOGRAPH
SALES AND RENTAL, AND EXPERT WITNESS IN BLASTING-RELAT-
ED LITIGATION, REZONING AND PERMITTING HEARINGS.

OFFICES
115 FOXWOOD ROAD
BRISTOL, CT 06010
" PHONE 860 - 589 - 8009
FAX 860 - 589 -9049
ATT: FRED COSGROVE, V.P.

l “THE BLASTING PRIMER” |

APRACTICAL AND BASIC BOOK ON BLASTING AND EXPLOSIVES.
DEVELOPED AND WRITTEN BY INTERNATIONALLY-RECOGNIZED
BLASTING AND EXPLOSIVES EXPERT, JIM LUDWICZAK.

1801 BONNIE CASTLE DRIVE
OWENSBOROD, KY 42301
PHONE 502 - 683 - 7222

FAX 502 - 683 - 7309

USED WORLDWIDE AS A STUDY GUIDE, FIELD REFERENCE
AND TEXTBOOK BY FIELD BLASTERS, INSPECTORS,
MINE MANAGERS, ATTORNEYS, INSURANCE ADJUSTERS,
AND COLLEGE STUDENTS.

SOME OF THE'AREAS COVERED IN THE 120 PAGE
BOOK INCLUDE: TERMINOLOGY, THEORY AND SELECTION OF
EXPLOSIVES, INITIATION SYSTEMS, ADVERSE EFFECTS
OF BLASTING, PRINCIPALS OF DRILLING, AND BLASTING
PATTERNS AND CALCULATIONS.

COST OF. BOOK lS $20.00, PLUS $2.50 SHIPPING

ORDER FROM BLASTING AND MINING CONSULTANTS, INC
1801 BONNIE CASTLE DRIVE, OWENSBOROQ, KY 42301
502 - 683 - 7222

projecting from the shot-hole is uninjured. If, however,
it be damaged it can fire a fire- damp mixture just as well
as by the flame projected from the end, when it is lit.

The fuze is thus damaged even when a Norres or a
Roth igniter is nipped on to it, and it has actually been
observed that a quantity of sparks are emitted and the
fuze is sometimes torn off completely below the com-
pressed spot when the fuze is lit. Although in a number
of experiments, it was not found possible thus to fire an
explosive fire-damp mixture, this phenomenon indi-
cates that the employment of igniters that require nip-
ping on to the fuze would therefore seem not to be free
from risk. Attempts have been made to meet this danger
by making the tubes of the igniters so long that they pro-
ject into the stemming. The sparking of the fuze is thus
also prevented. This is, however, only possible when the
depth of the shot-hole is such that the length of the pro-
jecting end of fuze is less than that of the igniter. Damage
to the fuze may be avoided by using the Kost* or the .
Hohendahlt igniters, both of which cover the end of the
fuze only whilst it is being lit. Then, again, there is the
danger that the miner may take off the igniter before the
fuze has ceased to throw out flame.

In fiery mines, the degree of safety attained in usmg
safety-fuzes must, in the main, depend upon the skill and
trustworthiness of the miner employed.

" *Translated by Prof. H. Lous.

+Communications from Bergrath Kaltheunef, Of Gelsenkirchen, have been
embodied.in this paper.

*Trans. Fed. Inst. vol.ix,, page 250.

" (To be continued in the next issue of the Journal)
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TWIN PENDULUM - NEW METHOD
TO SIMULATE THE
GENERATION OF TOXIC FUMES

by
Gunnar Persson
SveDeFo

SUMMARY

The borehole pressure/time
history of blasting practice is sim-
ulated in a twin pendulum appa-
ratus, where the expanding shot-
firing gases force two steel slab

swingers apart. A pilot installa- .

tion built at SveDeFo is
described. The relevant factors,
that govern the use of this test
method as a means of classifying
explosives with respect to their
toxic fume potential, are
described.

A twin pendulum which can

simulate the actual borehole
pressure/time history of explo-
sive charges in the field with an
energy content around 10 M]
should be large enough for a
meaningful testing of all but a
few of the cap sensitive explo-
sives in the world market.

It is well worth further study
and development as a potential
international standard method
for- classifying explosives with
respect to their toxic fume
potential.

BACKGROUND

The toxic components, espe-
cially carbon monoxide (CO) and
nitrous oxides (NOy), of the
explosion gases  (shotfiring
fumes) are a great health risk in
underground blasting. In order
to determine the suitability of
explosives for underground use,
the generation of toxic explosion
gases (fumes) must also be taken
into consideration in addition to
handling safety, environmental
effects, detonability, and blasting
efficiency. . '

The energy released during
the detonation and the resulting
detonation products can be deter-

~ 1000%

300%—

200%

100%

open in air  steel tube, steel tube,

thick thick

wall 1imm  wall 20mm

tunnel  single
rounds  bore hole

“springing”

Figure 1. The bar diagram shows the effect of the confine-
ment (load) on the formation of NO, for a certain type of
dynamite tested. 100% has been assigned as a standard
value to the NO, amount that bas been measured during the
blasting of 10m’® tunnel rounds of firing in waste rock with
the s pecific charge of ~ 3 kg/m’.

mined by using thermochemical
calculation programs. The reac-
tion process is very complicated
with many participating compo-
nents. Before the chemical posi-
tions of equilibrium, the so-called
freezing points, are attained dur-
ing the cooling of the explosion
gases, molecules, atoms, and free
radicals have had many opportu-

nities to enter into new combina-
tions, all of which are dependent
on temperature, pressure and the
time conditions that prevail in
the gas. It is very difficult to set
up computer programs that cal-
culate the NO fraction with any
greater relation to reality
Several test methods have
been developed in different
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parts of the world in an attempt
to determine in-a laboratory scale
the amount of toxic explosion
gases generated by explosives.
All of the known methods, with
the exception of a West German
method, lack arrangements for a
true to life simulation of the load
that the explosion gases are
exposed to in actual boreholes.

SIGNIFICANCE OF
THE CONFINEMENT :

Generally, the formation of
NOy decreases with a greater
confinement (load) of the deto-
nating explosive and from that
fact higher pressure. (Persson
and Persson. 1) The results of
comparative blastings with the
same explosive but under differ-
ent confinements, which give dif-
ferent pressure/time histories,
are shown in Fig. 1. The mea-
surements were performed in
collaboration with Kurt
Lindqvist of Nitro Nobel AB.
(Lindgvist and Johnson 2.) The
CO is only slightly affected by
the confinement, and the tenden-
cy is then the same as for the
NOy. Under very strong confine-
ments, non-Systematic increases
may occur, probably due to the
burning of the wrapping under a
lack of oxygen.

The atmospheric post-oxida-

tion, when the expanding explo-

sion gases come in contact with
the air in the environment, can
affect the NOy content to a2 max
of one percent. The cloud of
fumes is cooled during the
expansion, and the amount of

- nitrogen in the air that can be

oxidized is therefore small.

In practical use, one should be
able to perform 2 meaningful
determination of the generation
of toxic fumes by the explosive
in laboratory scale if the testing
apparatus is capable of simulat-
ing the pressure/time history that
prevails in the actual borehole.

The specific charge @xplo-
sive in kg per m* of blasted rock)
can in underground work vary
between 0.1 - 5.0 kg/m?, depend-
ing on the wnnel area, nature of

- the rock and blasting method.

Thelinher holes in the cuts may
havel a specific load over 100
kg/m¥/ Consequently, the pres-
sure/time history in the bore-
holes varies considerably. In addi-
tion, there are differences
between the boreholes in a
round of firings, depending on
the degree of confinement (bur-
den) and the cracks that have
been produced by charges that
have been detonated in nearby
boreholes.

WEST GERMAN TEST METHOD

One test method is worth men-
tioning among the presently
known test methods for simulating
actual conditions of use. It is of West
German origin and has been devel-
oped by Berggewerkschaftliche
Versuchsstrecke in collaboration
with Versuchsgrube Tremona. (Eitz
and Zimmerman 3.) The blastings
are performed as rounds with 7 kg
of explosives distributed in 740
bore holes in a rock chamber with
a removable wall. As the rock
blasting proceeds, -the wall is
moved, so that a chamber volume
between 30 - 100 my’ is always main-
tained.

QUANTITATIVE GAS

- MEASUREMENTS IN ROCK

BLASTING

In order to determine the
amount of toxic fumes generated
in liters per kg of detonated
explosives during actual condi-
tions of use, quantitative fume
measurements can be made dur-
ing the firing of well-defined
rounds in rock. It is then sujtable
to blast stope holes with the
same burden and spacing of
holes, so that the specific charge
can be determined with -good
accuracy. It should be noted that
the same specific charge does not
always mean the same load for
the explosive. This is exempli-
fied in stope blasting where the
explosives in the top (foof) holes
work with gravity, and the bot-
tom (floon) holes work against it.

Previously it has not been pos-
sible to obtain in field measure-
ments a high accuracy and low
interference gas sensitivity with

direct-reading, battery-operated,
portable gas analyzers for CO
and NO,. Therefore, SveDeFo has
considered it necessary, together
with instrument manufacturers,
to improve and develop an ND-
IR analyzer for CO and a chemi-
luminescence instrument for NO

) al’ld NOZ' (4.)

The in situ measurement Of
explosion gases may be performed
according to two methods:

1.) Test chamber measure-
ments, similar to the above men-
tioned West German method,
may be made on rounds of firings
in mining areas or tunnels with a
known volume. The chamber is
sealed with a gatetype device,
after which the explosion gas is
thoroughly mixed by means of a
fan, and the content of the

-desired toxic fumes is measured.

The amount of fumes generated

is calculated by multiplying the

volume of the chamber by the
gas content.

2. Air flow/gas content mea-
surements, using a method tested
at SveDeFo, where the fume con-
tent in the explosion gases com-
ing from a blasting round is
analysed in the passage of an
accurately measured tunnel sec-
tion. The air speed is measured at
the same time with anemometers.
When the explosion gas cloud
passes through, its content of CO
and NO, is registered as a func-
tion of time with an XT printer.
Since the volume of the amount
of air flowing by is known, the
volumes of the analysed gas com-
ponents can also be determined.
@

In the above-mentioned quan-
titative measuring methods, it
may be necessary, in certain
cases, to take into consideration
the explosion gas content in the
rock blasted. .

In order to imitate the condi-
tions prevailing in the borehole
when the explosive detonates,
pressure/time measurements
should also be made in situ. At
present, tests are being conduct-
ed. at SveDeFo with a new
method which makes it possible
to register the entire pres-
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powerful charge.

Figure 2. Hole in wall stope with a

Figure 3. Hole with rotary symmietri-
cal tam ping and critical charging.

sure/time history when high
energy explosives are detonated
in boreholes.

PRINCIPLE OF THE TWIN
PENDULUM APPARATUS

The pressure/time history
occurring in the above-described
practical use of the explosive in
boreholes (Figs. 2 and 3) can be
simulated with a new test method
where the explosion gases are
forced to expand and work
between two movably mounted
steel slabs.” The author has
already described in EXTEST 78
the theory behind this method.

The testing apparatus consists
of two or more steel slabs with
planed surfaces that are pressed
against each other. The explosive
to be tested is placed in a groove
(firing hol® milled between the

steel sfabs. This hole corresponds

to the borehole in the rock. When

the explosive detonates, the steel -

slabs are forced apart. The speed
of this movement depends on the
size of the impulse, the steel siab
mass and the loss that occurs when
the expanding explosion gas rush-
es out into the widened opening
between the steel slabs. The
desired pressure/time history can
be simulated by changing the
energy content of the explosive

charge and/or the size of the mass.
The steel slabs should be fas-
tened in a device that provides
them with a returning motion
after the blast. For example, this
can be achieved if the two steel
slabs are placed on top of each
other with the lower slab as an
anvil and the upper slab mount-
ed on a movable arm as a ham-
mer. A variant with a suspended
hammer, single pendulum, is also
possible. (See Figs. 4 and 5).

PILOT TEST .

Our pilot installation of the test-
ing apparatus is designed as a twin
@ouble) pendulum with brakes

. consisting of a bunch of logs for

each half of the pendulum. When
both of the steel slabs swing back
to meet again, a rubber-covered
steel plate has fallen down
between them. This prevents any
damage to the firing hole and to
the contact surfaces.

The detonating explosive
causes wear and tear on the firing

" hole, which, however, can be

reduced considerably if a tube-
shaped protective lining is used.
We have developed a sand/air
lining designed as self-supporting
tubes. The density of the mineral
is 2.65 g/CM® and the density of
the lining: 1.60 g/CM>.

The testing apparatus, which .
we call “Twin pendulum.” was
mounted in our 235 M* large test
chamber in the Stripa Mine. After
the blasting, the chamber was
sealed by means of tight doors,
and the explosion gases were
mixed by a powerful fan. (1)
When the gas mixture had
become homogeneous, it was
analyzed as to its content of toxic
fumes with direct-reading instru-
ments. CO was measured with an
ND-IR analyzer, and NOy (NO and
NQO,) with a chemiluminescence
instrument.

When necessary, samples of
other explosion gas components
could be pumped into tubes for

_analysis by gas chromatography.

Our pilot installation of the
twin pendulum had pendulum
masses of approx. 700 kg with
the dimensions 240x570x650
mm. The length of the pendulum
arm from the supporting point to
the firing hole was 2100 mm.
Charges with an energy content up
to 1 MJ could be placed in this
twin pendulum. Then the load
condition becomes such that the
toxic gases generated correspond
approx. to the wall stope blasting
in granite with a specific charge of
~ 3 kg/m* Since our small twin
pendulum only permits the firing
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Examples of practical solutions for simulating actual load conditions on the explosive.

Figure 4. Hammer with anvil.

L R 14

of small explosive charges, a diffi-
culty may arise in obtaining an
even vejocity of detonation.

FACTORS TO TAKE INTO
CONSIDERATION WHEN USING
THE TWIN PENDULUM

If an explosive is to be classi-
fied with respect to its genera-

tion of toxic explosion gases,

then the testing process must be
accurately thought out and the
load conditions must be well
known. Naturally this also
applies to the twin pendulum.
Some of the most important fac-
tors are discussed here, and some
practical advice is offered in the
following.

1. The pressure/time history

"in the twin pendulum must cor-

respond to the loads under
which the explosive is mainly
intended to operate. This may be
measured with pressure gauging
according to an earlier men-
tioned method, or it may be test-

ed by comparing blastings Wlth

actual rounds of firing.
2. When classﬂymo explosives,

the intended conditions of use

must be taken into. account.
Standardized loading conditions

should be possible to introduce -

during rwin pendulum blasting.
For example: A specific charge of
3 kg of explosives per m’® of gran-
ite, which is 2 normal load in the
blasting of smaller tunnel areas.

3. Load changes should first of
all be mude by changing the twin
pendulum mass, and secondly, by
varying the size of the charge.

4. The main
part of . the
explosive test-
ed must attain a
stable rate of
detonation. The
charge should
be so long that
the accelera-
tion distance of
the detonation
is a small part
of the total
length of the
specimen. '
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Figure 5. Single pendulum.

5. The rela-
tion between the charge and fir-

ing hole diameter should be the.

that are to be simulated during
the test.

6. The uncharged part of the
firing hole should be so long that
it prevents a load that is too low
in the outer part of the explosive
sample.

7 The dimensions of the firing
hole are easily altered if remov-
able steel linings are used on
beth sections of the pendulum.

8. The wear and tear on the
firing hole is reduced consider-

ably if energy-absorbing lining"

tubes of a sand/air type are used.
Note that the pressure/time his-
tory can thereby be.changed. By

‘using sand of the same rock mate-

rial as the explosive will be used
in, the explosion gas effects, due
to the mineral, can be studied
during twin pendulum blasting.
9. Stemming can, of course,
also be used in twin pendulum
blasting, but in packing it, steps

must be taken to prevent the
pendulum sections from gliding
apart.

10. It is necessary to effective-
ly mix the explosion gases in the
test chamber in order to make
them rapidly homogeneous
before the analysis is performed
with high-class, direct-reading
instruments.

TWIN PENDULUM
IN FULL SCALE |

A twin pendulum which can
simulate the actual borehole
pressure/time history of explo-
sive charges in the field with an
energy content around 10 MJ
should be large enough for a
meaningful testing of all but a
few of the blasting cap sensitive
explosives in the world market.
Since the pressure/time history
for specific charges between 1
and 4 kg/m? is probably the most
interesting to simulate, the for-
mat of the twin pendulum can be
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BLASTING MAT
m CO., INC. &

Manufacturers of
Steel Blast Mats for
Construction & Safety
Needs Since 1909

MATS VENT THE BLAST §
WHILE CONTAINING  §
SHRAPNEL

(FLYING ROCK, ETC.)

Flexible & Easily
Moveable
=

Environmentally
Safe
]

Easy Disposal

m718-842-0349 n

413 FAILE STREET
BRONX, NEW YORK 10474
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Figure 6. Proposal for a twin pendulum for charge energies i
to 10 MJ. Note the hydraulic shock absorbers, the booking-up
device, the replaceable loads and steel linings. The sketch is
schematic. The contact surfaces ©perating surfaces) are pro-
vided with labyrinth tracks (grooves) in order to reduce the gas
loss between the surfaces during the initial phase.

kept within manageable dimen-
sions.

In an international standard-
ization of methods for determin-
ing ‘the generation of toxic
explosion gases by explosives,
the twin pendulum may be a pro-

- posal worth studying closer and

developing further.

Rigid pendulum arms and a
very strong mechanical structure
consisting of supports and fasten-
ings for the hydraulic brake

cylinders which will brake the -
pedulum motion, are required for

pendulum masses of 5 - 10 tons.
The construction cost is estimat-
ed to be 4-5 million Swedish

Crowns in 1995 year’s value.

A common testing installation
for several  manufacturers of
explosives or the construction
of a few separate installations
around the world, together with

- state-owned testing centers or

similar organizations, should
make it possible to share the
cost among the persons interest-
ed in the testing method

described in this report.
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Udell Watson, underground miner, was
 fatally injured in 2 MACHINERY accident at
approximately 1:30 p.m. Mr Watson, was
39 years old, and is survived by his wife and
two children.

The accident occurred while he and sev-
eral co-workers were attempting to re-
thread a belt drive. The victim was pushing
belt slack by hand through the top of the
tandem power rollers while the belt was
being “bumped” in reverse direction.
Apparently the victin¥s hands were caught,

and he was taken between the tandem
power rollers, causing fatal injuries.

PREVENTIVE MEASURES:

1.- At no time shall work be performed
on equipment where there is a possibility of
coming into contact with moving parts.

2. Belt guards shall remain in place
where there is a possibility of persons com-
ing in contact with conveyor head drives.
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Wesley Little page, underground utility
man, was fatally injured in a SHAFT acci-
dent at approximately 2:15 p.m. He was 31
years of age and is survived by his wife and
two children.

Mr: Littlepage and a co-worker were
removing ice from the walls of an air shaft
that was 1,079 feet deep and 26 feet in diam-
eter. The shaft was equipped with both a
man cage and a supply cage. The crew was
working on the maintenance platform locat-
ed atop the man cage. Ice had been cleared
on the man cage side of the shaft to a depth
of approximately 400 feet. A sheet of ice
fell from an undetermined location on the
supply side of the shaft, striking M=
Little page and causing fatal head injuries.

PREVENTATIVE MEASURES:

1. Adequate protection from falling
materjals shall be provided at all times
when employees are allowed to ride or
work outside the closed man cage or supply
cage.

2. When scaling operations are neces-
sary; the entire circumference of the shaft
walls shall be scaled in a uniform manner
from the collar to the bottom of the shaft.

3. Ice build-ups pose a significant threat
to miners working in many areas. Special
care must be taken to protect them from
falling ice. :

SUPPLY CAGE

CAGE CONTROLS

BOWLES
(WITNESS)

25—

TOP VIEW
EAST PORTAL SHAFT CONFIGURATION

This article is veprinted from the Commonwealth of Kentucky Department of Mines
and Minerals Bulletin, Volume I, 1996, .
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General Il_:’ldustry Safety Orders

§ 5237

Title 8

Group 18. EXplqsive Materials

Article 113. Explosive Materials

§5236. Purpose.

(2) Group 18 establishe$ minimum standards for the manufacture, as-
sembly, possession, storage, transportation, repacking and d1stnbut10n,
and use of explosive materizals at places of employment.

(b) This group shall not apply to:

(1) The public display of fireworks as defined in Health and Safety
Code Section 12524 and under the jurisdiction of the State Fire Marshal
under Title 18.

(2) Explosive materials whxlq in the course of transportahon under the
jurisdiction of the US Department of Transportation (USDOT), the per-
mit provisions of the Health and Safety Code or the California Vehicle
Code (CVC) as enforced by the California Highway Patrol.

(3) Pyrotechnic devices, fireworks and special effects which are regu-
lated by the State Fire Marshal under provisions of Part 2, Division 11
(commencing with Section 12500) of the Health and Safety Code. '

(4) The use of explesive materials in medicines and medicinal agents

. in the forms prescribed by the United States Pharmacopem., or the Na-
tional Formulary.

(5) Operations governed by the prov151ons of Group 18 under coniract
with federal government agencies requiring compliance with:

(A) DOD Contractors’ Safety Manual(s), .

(B) DOD explosive safety requirements and surveillance, a.nd

(C) Where the Department of the Army/DOD conducts site inspec-
tions to ensure comphance

(c) Whenever the term “‘explosive materials” is-used in this group it
shall be construed as including blasting agents onless specifically ex-
empted in a safety order.

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142.3 La-
bor Code.
HisTORY
1. Amendment of subsections (a) and ('b) filed 10—1 7-75; effective thirtieth day
thereafter (Register 75, No. 42).

2 é\gr;:endmms filed 7-16-76; effecuve ﬂnmeth day thereafter (Regster 76, No.
3. ééx):endmmt of subsechon (b) eﬂec:tlve thirtieth day thereafter (Register 80, No.
4, Amendment of article headmg and section filed 9-24-97; opcrauve 10-24-97

(Register 97, No. 39).

5. Amendment of group heading, article heading and section filed 7——1 1—2003 op-
erative 8~-10-2003 (Reglster 2003, No 28),

§ 5237, Definitions,

“Air Loader.” A device for msertmg explosive materials into a bore
hole or other cavity, usmg compressed air as the propulsive force.

“Air Supply Lines.” Pipe, hose or combination of pipe and hose, that
supplies compressed air to the air loader.’

“ANFO.” An exploswe material consisting of ammomum mitrate and
fuel ofl. -

“ATF.” Bureau of Alcohol, Tobacco and Firearms, United States De-
partment of Treasury.

“Barricade—Artificial.” An artificial mound or revetted wall of earth
of a minimum thickness of 3 feet at the top of the mound or acceptable
equivalent.

“Barricade—Natural.” Natural features of the terrain such as hills, or
timber of sufficient density that the surrounding exposures which require
protection cannot be seen from the magazine when the trees are bare of
leaves. ,

“Barricaded.” A buﬂding or structure containing explosives effective-
ly screened from another magazine, inhabited building, railway, high-
way or work area either by a natural or by an artificial barricade of such
height that a straight line from the top of any sidewall of the building, or
structure, containing explosives to the eave line of any other magazine,

Jinhabited building or a point 12 feet about the center of a railway, high-

. way, or outside work area will pass through such intervening natural o

artificial barricade.

“Binary Components.” The combmanon of two non—exploswe mate-
rials to form an explosive material. '

“Blast Area.” The area of a blast w1thm the mﬂuence of ﬂymg fraU-
ments, gases, and concussion.

“Blast Site.” The area where explosive materials are handled during
loading, including the perimeter of blast holes and 50 feerin all directions
from loaded holes or holes to be loaded.

“Blaster, Licensed.” Any competent person designated to supervise
blasting operations and in possession of a current blasters hcense issued

by the Division.

*Blasting Accessories.” Equ1pment used when loadmg and ﬁn.ng ex-
plosives. It does not include explosive materials.

“Blasting Agents.” Any material or mixture consisting of a fuel and
oxidizer, intended for blasting and not otherwise classified as an explo-

sive, provided that the finished product, as mixed and packaged for ship- -

ment, cannot be detonated by means of a No. &. test blastmg cap when
unconfined.

“Blasting Cap.” See “Detonator ” '

‘“Blasting Circuit.” A circuit used to initiate explosive materials.

“Blasting Machine.” An electrical device designed to fire electric det-
onators,

“Blasting Mat.” A heavy mat of woven rope, steel wire, of chain, or
improvised from timber, logs, brush, or other materials placed over
loaded holes to minimize the amount of rock and other debris that might
be thrown into the air.

*‘Blasting Operation.” Inclndes, but ismot Iumted to use, on—site trans-

. portation and storage of commercial explosives, blasting agents, and oth-

er materials used in blasting.

“Blasting Shelter.” A shelter for the protection of employees while

blasting.

“Bullet Resistant.” Magaz:ine walls or doors of construction resistant
10 penetration of a bullet of 150-grain M2 ball ammunition having a
nominal muzzle velocity of 2700 feet per second fired from a .30 caliber
rifle from a distance of 100 feet perpendicular to the wall.or door.

“Bus Wires,” Wires in the blasting circuit to which the leg wires of
electric blasting caps are attached for paralle] electric blasting, ’

“Cap Crimper.” A tool specially designed to securely crimp the metal-
lic shell of a fuse detonator or igniter cord conmector to & section of in-
serted safety fuse,

“Capped Fuse.” A 1en01h of safety fuse to which a blasting cap has
been attached.

“Car,” Wheeled conveyance for use on rails, whether hand trammed
or included in a train,

“Competent Person.” One who is capable of identifying existing and
predictable hazards in the surroundings or working conditions which are
unsanitary, hazardous, or dangerous to employees, and who has autho-
rization to take prompt corrective measures to eliminate them,

“Connecting Wires.” Wires used to extend the lcadmg (firing) line or
leg wires in an electric blasting circnit.

“Coyote Hole.” An underground tunnel-like chamber into which ex-
plosives-are placed for primary blasting,

“Deflagration,” A rapid chemical reaction in which the output of heat .

is sufficient to enable the reaction to proceed and be accelerated without
input-of heat from another source. Deflagration is a surface phenomenon
with the reaction products flowing away from the unreacted material
along the surface at subsonic velocity. The effect of a true deflagration
under confinement is an explosion. Confinement of the reaction in-

creases pressure, temperature, and rate of reaction, a.ud may cause transi-

tion into a detonation.

“Detonating Cord.” A flexible cord containing a center core of high
explosives.

“Detonation.” An explosive reaction that moves through an explosxve
material at a velocity greater than the speed of sound in the material.

Pace 959 ' : - .



§ 5237

BARCLAYS CALIFORNIA CODE OF REGULATIONS

Title 8

“Detonator.” Any device containing an initiating or primary explosive
that is used for injtiating detonation in another explosive material. Deto-
nators were formerly called blasting caps and include:

(A) Fuse caps or ordinary bla.snng caps which are'initiated by safcty
fuse.

(B) Blectric blasting caps which are injtiated by means of an electnc
current.

(C) Electric delay blasting caps are electric detonmators which
introduce a predeterminéd lapsé of time between the application of elec-
tric current and the detonation of the base charge in the detonator.

(D) Shock tube, gas initiation, or miniaturized detonating cord blast-
ing caps are detonators that are designed to be initiated by the signal,
flame or detonation impulse from shock tube, gas filled tubes, or minia-
turized detonating cord. Like electric blasting caps, they may iricorporate
a delay element to produce a predetermined lapse of timé between receipt
of the erergy signal and the firing of the base charge in the detonator.

“DOD.” U. S. Department of Defense.” .

“Blectric Blasting Cap.” See “Detonatot”.

“Electric Delay Blasting Caps.” See “Detonator”.

“Nonelectric Delay Blasting Cap.” See “Detonator”.

“Emmulsion.” An explosive material containing proportional amounts
of an oxidizer dissolved in water droplets surrounded by immiscible fuel
or droplets of an immiscible fuel surrounded by water containing sub-
stanfial amounts of oxidizer.

“Bxplosive Materials.”” The term includes, but'is not lumtod to, dyna-
mite and other high exploswes slurries, emulsions, and water gels; black
powder and -pellet powder; initiating' explosives; detonators; blasting
caps; safety fuse; squibs; detonating cord; igniter; 1gmter cord; pyrotech-
nic devices; blasting agents; ind propellants.

(A) “Explosives, Chlorates.” Explosive riateridls that contain over .

one percent (1%) chlorate by weight, in the total mix.

(B) “Explosives, Perchlorates.” Explosive materials that contain over
one percent (1%) perchlorates by weight, in the total mix.

“Bxplosives.” Any chemical compound, mixtire or device, the prima-
Ty or common purpose of which is to functton by explosiozn.

(A) “Classes.” .

(1) High.explosives. Explosrvematenais which can be caused to deto-

nate by means-of an initiator test detonator-when uriconfined (for exam-’

. ple, dynamite; flash powders; and bulk salutes).

(2) Low explosives. Explosive materials which can be caused to defla-
grate when confined (for example, black powder, safety fuses, igniters,
igniter cords, fuse lighters, and “special fireworks.”)

(3) Blasting A.gent. Any material or mixture, consisting of fuel and ox-
idizer which cannot be detonated by means of a No. 8 testmg blasting cap
when unconfined:- .

(B) Division. (For transportation purposes only.)

(1) Divisiori-1.1 — Explosives that have a mass explosion hazard.

(2) Division 1.2 — Explosives that have a pro;ectton hazard, but not
a mass. explosion hazard.© -

(3) Division 1.3 — Explo sives that have-a fire hazard and (1) a minor
blast hazard or (2) a miner projection hazard, orboth, but-nat a mass ex-
plosion hazard.

{4) Division 1 4 Explosive devices that present a minor explosion
hazard,

(5) Division 1.5 — Very insensitive explosives which have a mass ex-
plosion hazard but are so insensitive that there is little probability of initi-
ation. (Blasting Agents — ANFQO, non cap—sensitive emulsions and wa-
ter—gels, and packaged ANFO products.)

(6) Division 1.6 — Extremely insensitive articles which do not have a
mass explosion hazard, (There currently are no commercial explosive
products that fit this classification.)

“Explosives~Actuated Power Devices.” Any tool or special mechani-
cal device which is.actuated by explosives, but not to include propellant
‘actuated power devices. Examples of explosive actuated devices are jet
perforators, shaped charges and similar devices.
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“Face or Bank.” The sides from the bottom or floor of a pit to the sur-
face surrounding the pit. Where one-or more benches or levels arc used
in a pit, each bench or level has a separate face.

“Face — Underground.” That part of any adit, tunnel; stope, or raise
where excavating is progressing, or was last done.

“Fireworks.” (Also see “pyrotechnic devices.””) Any device contain-
ing chemical elements and chemical compounds capable of burning in-
dependently of the oxygen of the atmosphere and producing audible,
visual, mechanical, or thermal effects which are useful as pyrotechnic de-
vices or for entertainment. The term “fireworks” includes, but is not lim-
ited to, devices designated by the manufacturer as fireworks, torpedoes,
skyrockets, roman candles, rockets, Daygo bombs, sparklers, party pop-
pers, paper caps, chasers, fountains, smoke spards; aerial bombs, and
fireworks kits.

" “Forbidden or not Acceptable Explosives.” Exploswes whmh are for-
bidden or not acceptable for transportation by commor, contract or pri-
vate carriers by rail freight, rafl express, highway or ' water in. accordance
with the regulations of the U.S. Department of Transportanon, 49 CFR
Chapter I.

NOTE: Certain chemicals and certain fuel material§may have explosive character-
istics but are not within the coverage of 18 U.S.C., Chapter 40 and.are not specifi-
cally classified asexplosives by the U.S. Department of Transportation. Authorita-
tive infornation should be obtained for such materials and action commensurate
with their bazards, location, isolation and safeguards, should be taken.

- “Fume Classification.” As defined by the Institute of Makers of Explo-

sives, Publication No. 12, “A classifiationindicafing the amount of car-
bon monoxide-and hydrogen sulfide produced byan explosive or blasting
agent. Explosives with positive:oxygen balafices are not’ consrdered as
being acceptable in these classificdtions.”

“Fuse, Safety.” A flexible cord containing an internal burning com-
position by which fire is conveyed at a contiuous uniform rate.

“Highway.” Any street, alley, or road, publicly or privately main-
tained and open to use of the public for purposes of vehicular travel.

“Igniter Cord.” A small-diameter pyrotechnic cord that burns at a uni-
form rate with an external flame and used to ignite a series of safety fuses.

- “IME.” Institute of Makers of Explosives.

“Industrial Explosive Devices,” Explosive~actuated-power devices
and propellant-actuated-power devices.

“Industrial Explosive Material.” Shaped materials and sheet forms
and various other extrusions, pellets, and packages of high explosive
which include dynamites; trinitrotoluené (TNT); peritaerythritoltetrani-
trate (PETN); and other similar compounds used for high energy rate
forming, expanding, and shaping in metal fabrication and for dtsassem-
bly and quick reduction to scrap metal.

. “Inhabited Building.” A building regularly occupied in whole or part
as a habitation for human beings, or any church, schoolhouse, railroad
station, store, or other structure where peoplo are accustomed to as-
semible, except any building or s1Iucture ‘occupied in connection with the
manufacture, n'ansportatton, storage or use of explosive.materials.

“Intraline Distance.” The minimim dtstance permitted between any
two buildings within one operating line. Intra.hne distances are also used
for separdfing ‘cErtaifi specified areas, bulldmgs and locations. even

thoungh actual line operatrons arenot involved. Intm]me distance separa-

tion is expected to'protect explosive materials i buﬂdmgs from propaga-
tion detonation dueto blast effects, but not against the possibility of prop-
agation detonation die to fragments. Buildings separated by intraline
distances will probably suffer substintial structural damage.

“Intraline Operations.” Those operations accomplished w1thm one op-
erating line.

“Leading Wires.” The wue(s) connecting the electrical power souzce
to the blasting circuit.

“Loading Hose.” The hose through which an explosive or blasting
agent is blown or forced.

“Loading Line.” The loading hose, loading tube and all fittings and
connections from the loader to the discharge end of the loading tube.

Register 2003, No. 28; 7—11-2003




Tiﬂe 8

General Induostry Safety Orders

§ 5238

“Loading Tube ” The rigid or serm-ngld static d1551pa1mg tube in the
load.mg line. -

“Magazine,” Any bqudmg or structure, other than an explosive
manufacturing building, used for storage of exploswe materials.

(A) Type 1 Magazines. Permanent magazines for storage of high ex-
plosive materials. Other classes of cxploswe materials may also be stored
in Type 1 magazines.

(B) Type 2Magazines. Mobile and portable indoor and outdoor maga-
zines for the storage of high exploswe maicnals Other classes of explo-
sive materials may also be stored in Type 2 magazines.

(C) Type 3 Magazines. Portable outdoor magazines for the temporary
storage of high explosive .materials while attended (for example, a “day
box”).. Other classes of explosive materials may also be stored in Type
3 magazines.

(D) Type 4 Magazines. Magazines for the storage of low exploswe
materials, Blasting agents may be stored in Type 4 magazinés. Detona-
tors that will not mass detonate may also be stored in Type 4 magazines.

(E) Type 5 Magazines. Magazines for the storage of blasting agents.

“Misfire.” An explosive charge which partly or completely failed to
explode as planned.

“Missed Hole.” An xplosive loaded hole or any portion thereof con-
taining an explosive charge that failed to explode.

“Motor Véhicle,” Any self—propelled vehicle, truck, tractor, semitrail- _

er, or trailer used for the transportation of freight over public highways.

“Mudcapping.” Blasting by placing a quantity of explosives with deto-
Dator on o7 against the object to be blasted. This is also known as bulldoz-
ing, adobying, or plaster shooting,

“NFPA.” National Fire Protection Association.

“Operating Building.” A building in which any processing of explo-
sive materials is conducted.

“Operéting Line.” A group of separated operating buildings of specific
arrangement, used in the assembly, modification, reconditioning, reno-
vation, midintenance, inspection, surveillance, testing or manufacturing
of ‘explosives.

“Operating Line Separation.” The reqmred safe distance separanng .

two or more operating lines..
“Permanent Blasting (Leading) Wires.” Those wires between the fir-
ing switch and auxﬂlary switch, including sections between auxﬂlary
. switches, for nse in blasting where the power source is an electric circuit.
“Permissible.” A machine, material, apparatus, or device which hag
been investigated, tested, and approved by the Mine Safety and Health
Administration, and is maintained in accordance with the requirements
_ of the approving agency. o

“Prneumatic Loading.” Loading of explosive materials by means of
compressed air. - o

“Prills.” Spherical pellets.

“Primary Blasting.” Blasting used to fragment and displace material
from its original position to facilitate subsequent handling and crushing,

“Primer.” A cartridge or container of explosives into which a detona-
tor is inserted or attached to the main charge.

“Processing.” A series of actions or operations involved in the
manufacturing of explosive materials, incInding the manufacture of ex-
plosives, the assembly, loading, disassembly, modification, recondition-:
ing, Tenovation, maintenance, inspection, surveillance, shipping, receiv-
ing, or testing of explosive materials and the packaging and repackaging
of explosive materials for wholesale distribution.

“Propagation (Sympathetic Detonation}.” The detonation of explo-
sive charges by an impulse received from adjacent or nearby explosive
charges.

“Propellant (Solid).” Explosives compositions used for propellmg
projectiles and rockets and to generate gases for powering auxiliary de-
vices. :

“Propellant-Actuated Power Devices.” Any tool or special mechani-
cal device or gas generator system which is actuated by a propellant, of
which releases and directs work throngh propellant charge.

“Pyrotechnic Devices.” Any combination of materials, including py-
rotechnic compositions, which, by the agency of fire, produce an andible
visual, mechanical or thermal effect designed and intended to be usefu
for indusm'al, agricultural, personal safety, or educational purposes. The

i “pyrotechnic device™ includes, but is not limited to, agricultural and
wﬂd.hfe fireworks, model rockets, exempt ﬁreworks emargency signal-
‘ing devices, and special effects.

“Remote Operation.” Where Gperating personne] are protected by
substantial walls designed to safely withstand the anuczpated overpres-
sure should a incident occur.

“Safety (Blast) Shield.” A barrier constructed at a particular location,

or around 2 particular operation to protect personnel, material or equip-
ment from the effects of a-possible fire or explosion.

“Safety Fuse.” See “Fuse,; Safety.”

“Secondary Blasting.” Blasting to reduce the size of boulders rcsultmg
from a primary blast.

“Sensitizer.” Any additive, active or inert, which addedto a chermcal
compound Or mixture causes that compound or mixture to become more
scnsmve to initiation.

“Shurry Explosives.” An explosive material containing substantial

" portions of a liquid, oxidizers, and fuel, plus a thickener.

“Small Arms Ammunition.” Ammunition of .75 caliber or less, when
designated as an explosive by USDOT.

“Small Arms Ammunition Primer.” Small percussmn sensitive explo—
sive charges entased in cup used for ignition ‘of propellant powder.

“Special Effects.” Atticles confaining any pyrotechnic composition
manufactured and assembled, designed, or discharged in connection
with television, theater, or motion picture productions, which may or
may not be presented before live audiences and any other articles con-
taining any pyrotechnic composition used for commercial, industrial,
education, recreation, or entertainment purposes when authorized by the
authority having jurisdiction.

- “Springing.” The creation of a pocket at the bottom of a bore hole by
the use of a moderate quantity of explosives. °

“Squib—Electric.” A firing devite that burns with a flash.

“Static Dissipating.” Sufficiently conductive to dissipate charges of
static electricity but possessing enough electrical resistance to be non-
conductive to ordinary stray electncal currents. The electrical character-
istics shall be uniform and for hose or tubes shall have a resistance of not
less than 5,000 ohms per foot nor more than 30,000 ohms per foot and
not more than 2 megohms over its entire length,

“Stemming Material.” Inert material placed in a borehole after the ex-

" plosive. Used for the purpose of confining explosive materials orto sepa-

rate charges of explosive materials in the same borehole,
“Trackless Vehicle.” A type of vehicle that dees not run on rails.
" “Train.” A car or cars moved by mechanical or other power.
“Underground.” Work locations i in mines, tunnels or sumlar subterra-
nean excavations.’ :
“USDOT.” United States Department of Transportation.
“Water Gels.” An explosive material containing substantial portions
of water, ox1d1zers and fuel, plus a cross-linking agent.
NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142.3 La-
bor Code.
, History
1. Amendment of subsection (a) filed 11-18-76; effective thirtieth day thereafter
(Register 76, No. 44). For prior history, see Register 76, No. 29.

2. Amendment filed 9-18-80; effective thirtieth day thereafter (Register 80, No.
38). .
3, Editorial correction of “Blasting Shelter.” (Register 95, No. 24),

4, New definition “Explosive Materials” filed 9-24-57; operanve 10-24-97
(Register 97, No. 39). :

5. Amendment filed 7-11~2003; operative 8—10-2003 (Registcr 2003, No. 28).

§ 5238. Competency and Qualifications of Blasters.
(2) An employer shall not permit a blasting operation, unless ablaster
having a current, valid California “Blaster’ s License” issued by the Divi-
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sion is physically present on the site to accomplish the blasting operation
and/or direct and supervise others in such operation.

(b) The employer shall ensure that the physical condition of the li-
censed blaster will not interfere with his or her ability to safely conduct
blasting operations.

(c) A licensed blaster shall be able to understand and gwe wntten and
oral orders.

NOTE: Other persons may work under the direct superwsmn of a licensed blaster
for the purpose of obtaining the necessary experience to qualify for a California

Blaster's License.
(d) The employer shall require that the l1censed blaster:

(1) furnish satisfactory evidence of competency in the use and han-
dling of explosive materials, and .

(2) have the necessary qualifications to safely perform the type of
blastmg operations required for the specific worksite.

(e) The licensed blaster shall show proof of a valid Blaster’s License
when requested by arcpresentatwc of the wasxon or other authority hav-
ing jurisdiction.

(f) The applicant for a blaster’s license shall mcet the following mini-
mum qualifications:

(1) Shall be at least 21 years of age;

(2) Shall have at least three years experience in the blasting category
being apphed for; and,

(3) Meet the requirements of subsections (b) and (c) of this Section.’

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Sections 142.3 and
6710, Labor Code; and Section 12006 Hedlth and Safety Code.
HISTORY
1. Repealér and new-section headirig, section and NoTE filed 7-11-2003; opera-
tive 8-10-2003 (Register 2003, No. 28).

§ 5238 Training and Trainees.
: All persons who handle or transport explosive materials shall be

trained in the hazards of the job and safe performance of their duties.
Trainees conducting blasting operations shall be under the direct supervi-
sion of a licensed blaster.
NOTE: Authority cited: Section 142 3, Labor Code Reference: Section 142.3, La-
bor Code.

HisTORY

1. Amendment of section heading and section and new Note filed 7-1 1—2003 op-
erative 8—10—2003 (Reglster 2003 No 28).

§ 5240, Disposal of Explosnve Materials.

(2) Deteriorated, damaged, frozen, contaminated, or scrap explosive
materials which are unfit for use, shall be’ desensmzed, destroyed or
otherwise made safe n a safe place by 2 competent person{s).

EXPLOSIVE MATERTALS SHALL NEVER BE BURIED OR

COVERED OVER BY ANY MATERIALS AS A MEANS OF DIS-.

POSAL.

(b) Sites for destrucnon of explosive matonals shall be located away
from inhabited buildings, public highways, passenger railways, operat-
ing buildings and all other explosives. The separation shall not be less
than the inhabited bu:ldmg distarice as contained in Table Ex. 1. When
possible, barricadés shall be utilized between the site and inhabited buﬂd—
ings.

{c) A shelter or other adequate protection shall be provided near the
disposal area for emergency use.

(d) A warning device shall be used when exploswe materials are being
destroyed.

(e) Waste static sensitive explosive materials shall be bandled, trans-
ported or otherwise protected against the hazards of static electricity,

(f) Incompatible waste explosive materials shall not be transported in
the same container or vehicle.

(® Provisions shall be made so scrap explosive materials will not be
placed in any burn locatlon until at 1east 48 hours has past since the last
firé has gone otit. -

(b) Bags that have contamed ammonjum mtrate shall not be piled,
even temporarily, in or néar a wooden buﬂdmg, as such bags are flam-
mable. Bags shall be destroyed after emptying. -
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NOTE: Authority cited: Section 142.3 Labor Code. Reference: Section 142. 3 La-
bor Code. .
HISTORY
1. Amendment of section heading and section and new NOTE filed 7-11-2003; op-

erative 8-10-2003 (Register 2003, No. 28).

§ 5241. Explosives for Blasting.
(a) Chlorate high explosives shall not be used for blastmg operations.
(b) Low—Freezing explosives shall be of 2 type that will not freeze at

‘temperatures that may reasonably be expected.

NOTE: Authority cited: Secuon 142.3, Labor Code. Refereuce Section 142.3, La-
bor Code.

HIsTORY '
1. Amendment of section and new NOTE filed 7-11-2003; operative 8-10-2003

(Register 2003, No, 28).

§ 5242, Water Gels. .

(a) Cap sensitive water gels and those contairing an explosive shall be
classified as high explosive and manufactured, transported, stored, and
used as specified for explosives in this Article.

(b) Water gels containing no substance in itself classified as an explo-
sive and which are not cap-sensitive as defined in Section 5237 under
“Blasting agents” shall be classified as blasting agents and manufac-
tured, transported, stored, and used as specified for blasting agents in this
Article and Article 120,

NOTE: Authority cited: Section 142. 3, Labor Code. Reference: Sectton 142.3,La-
bor Code.
HisTorY
1. Amendment of section and new NOTE filed 7—11-2003; operative 8-10-2003
(Register 2003, No. 28).
§ 5243. Black Powder Blasting.

(a) The use of Black Powder for blasting is not recommended Howev-
er, if it is used, the following rules shall be complied with:

(1) Inexperienced persons shall be closely supervised by a competent
PEIson.

(2) The licensed blaster and helper(s) shall not carry matches or other
sources of ignition except when lighting fuse.

(3) The blasting crew shall wear shoes with no exposed metal. -

(4) All persons not connected with the loading operations shall be kept
at least 500 feet away and ‘the area shall be rdped off if necessary. -

(5) Fires are prohibited within 500 feet of any black powder taken from
the magazine for blasting purposes. »

(6) Holes shall not be loaded while compressors shovels thacks, trac-
tors, or sources of ignition are within 100 feet.

(7) Only bagged powder shall be used. It shall not be brought from the -

magazine until after the holes are sprung and have been cooled. .

(8) Black powder shall not be used underground or for construction

blasting,
NoTE: Authonty mted Section 142.3, Labor Code Reference: Section 142.3, La-
bor Code.
~ HisTORY
1. Amendment of section and new Note filed 7-11-2003; operative 8—10-2003
(Register 2003, No. 28).
§5244. Explosives for Underground Use.

(8) Tests madé to determme the fume class as shown in the followmg
table shall be made according t to the standard for “toxic gas test” proce-
dure of the Mine Safety and Health Administration (MSHA): '

Cubic Feet of Toxic Gases Per
(1-1/4~ X 8) Cartridge of Explosive Material
Fume Class 1 — Less than 0.16
Fume Class 2 — From 0.16 to 0.33
Fume Class 3 — From 0.33 to 0.67

(b) Except as provided for in subsections (c) and (d}, main exploswe
charge used underground shall comply with the requu‘eme,nts for Fume
Class 1.

(c) Where the concentration of combustible dust and vapor is found to
exceed 10% of the lower flammable limit, loading and blasting opera-
tions with Fume Class 1 explosive materials shall be halted.

(d) When there is reason to believe that use of Fume Class 1 explosive
materials may endanger employees by igniting combustible dusts or

Register 2003, No. 28; 7-11-2003
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- gases, pcnmss1b1e explosive materials shall be used and the ventilation

" increased to compensate for the resulnng increase of ] po1sonous and toxic

gases.
NOTE: The composition of permissible explosives is such that thcy are less h.kcly
to ignite cornbustible dusts and gases than explosive matcnals which comply with
Fume Class 1. On'the other hand, the volume.of poisonous and toxic gases pro-
duced by sore permissible explosive materials is several times greater than that
generated by Fume Class 1 explosive materials.

(e) Fume Class 1 explosives will not be required for-the final loading

of a coyote hole when the coyote hole is sufficiently back—filled to be-
come a primary blast.

() Only plant mixed blasting agents where composmon control is as-
sured shall be used underground.
NOTE: Authority cited: Secnon 142 3, Labor Code. Reference Section 142.3,La-
bor Code.

HisTory

1. Amendment of section and new NOTE filed 7—11-2003; operative 8—10—2003

(Register 2003, No. 28).

§ 5245. Blasting Operations During Lighthing and Dust
Storms.

"(2) Upon the approach of alightning or dust storm, blasting operations
shall be stopped and all persons in the blast area withdrawn to a safeloca-
tion, » :
(b) Provisions shall be made for warning crews when an electric or
dust storm approaches,

(c) In underground operations using electrical blasting systems,
instrumentation to determine the presence of a lightming and dust storm
within 15 miles of the portal and means to signal the heading shall be pro-
vided.

NOTE: Authority cited: Section 142. 3 Labor Code. Reference: Section 142.3, La- ~

bor Codc .
HisTory

1. Amendmsnt of section heading and section and new NOTE ﬁled 7-11-2003; op-
erative 8 10-2003 (Register 2003, Na. 28).

§ 5248. | Smoking and Open Flames.
Smokmg and open flames are prohibited within 50 feet of exploswe
materials'in the open, unless otherwise stated in these orders.
NOTE: Anthority cited: Section 142.3, Labor Code. Reference: Section 142.3,La-
bor Code. .
HisTory

1. Amendment of section and new NOTE filed 7~11-2003; operative 8~10-2003
(Register 2003, No. 28). )

§5247. Miscellaneous Provisiens.

(2) No person shall store, handle, or transport explosive materials ex-
cept under a valid permit issued by the applicable Federal, State or Local
Ageney.

(b) No employee shall be permmcd 10 handle or use explosive materi-
als while under the influence of alcohol, narcotics, or other drugs that
canse drowsiness or other side effects which could cause the employee
to perform duties/functions in an unsafe manner.

NOTE: Authority cited: Section 1423, Labor Code. Reference: Section 142.3, La-
bor Code.
HisTORY

1. New section filed 10-17-75; effecnve thirtieth day thereafter (REngtBI‘ 75, No.

42).

2. Amendmcnt of section and NOTE filed 7-1 1—2003 operative B-1 0—2003 (Reg--
. ister 2003, No. 28)

§ 5248. Blasting Accident Reports and Procedures,

(a) In the event of a blasting accident or unusual occurrence affecting
the safety of employees in which explosive materials are involved,
whether or not personal injury is sustained, the ernpldyer shall within 24
hours forward a report of the incident to the Division.

(b) The report shall state:

(1) The names and license numbers of all blasters involved.

(2) The names and occupations of any employees injured.

(3) The type of explosive materials, detonator, and method or methods
of detonation of explosive materials.

(4) A factual account of events pertinent to the accident.

(c) In any blasting incident in which serious persondl injury is sus
tained, there shall be no continuation of the blasting operation involve:
until such time as the Division has completed its mvestxgamon or antho

rized resumption of work.

* NOTE: Authority cited: Section 142.3; Labor Code. Rcft:rcnce Secuon 142.3, Lal

bor Code.. .
HISTURY
i New section ﬁled 7-11-2003; operanvc 8-10-2003 (Register 2003, No. 28).

Article 114. Storage of,Explosive' Materials

§ 5251, Storage of Expiosive Materials.

(a) All explosive materials as defined in these orders, mcludmg indus-
trial high explosives and any newly developed and unclassified explo-
sives, shall be stored in the appropriate magazine as shown in Table
EX-3. Magazines shall be constructed in conformity with the provisions
of this Article.

(b) The following matenals/demces shall bekeptin their shipping con-
tainers until used:

(1) Explosive materials such as explosive power packs in the form of
explosive cartridges or explosive—charged construction devices, explo-
sive rivets, explosive bolts, explosive charges for driving pins or studs.

(2) Cartridges for explosives actmated power devices when in quanu-
ties of less than S0 pounds net weight of explosives.

€)) Stocks of small arms ammunition, propellant-actuated power car-

. tridges, small arms ammunition primers in guantities of less than

750,000, and smokeless propellant in quantities of less than 750 pounds.

(4) Fuse lighters and fuse igniters.

(5) Safery fuses. :

(c) Detonating cord shall not be kept or stored with blasting caps, but
may be stored with other explosives.

(@) All magazines shall belocated or protected as to minimize acciden-
tal impact from vehicles or falling objects,

(e) Area surrounding magazines shall be kept clear of brush, dried
grass, leaves, and other combustible materials for a distance of 50 feet.

(1) Magazine contents shall be protected from flooding. The ground
a:ound magazines shall slope away from the magazine or drainage shall
be provided.

(P Electric power lines shall be kept at least 5 feet away from the exte-
rior of any underground magazine except underground service.

(g) Magazines shall be located at least 25 feet from low-voltage elec-
trical lines and 100 feet from high—veltage electrical lines. Care should
be taken that they be placed in such a manner that should a line break, it
would not fall within this distance except for underground service.

(h) Quantity and Storage Restrictions.

{1) Explosive materials in excess of 300,000 pounds or detonators in
excess of 20 million shall not be stored in one magazine.

(2) Detonators shall not be kept or stored in any magazine with other
explosive materials, except under any of the following conditions:

(A) In a Type 4 magazine, detonators that will not mass detonate may
be stored with electric squibs, safety fuse, igniters, and igniter cord.

(B)In a Type 1 or Type 2 magazine, detonators may be stored with
delay devices and any of the items listed in subsection (h)(2)(A) of this
Section.

(C) When approved by the Division.

. (3) No more than 50 pounds of high explosives shall be stored in an
indoor magazine.

(i) Type 3 magazines “Day Box" shall not be used for storage of more
than 110 pounds of explosive materials,

(7) All magazines shall be kept closed and locked, except when con-
tents are being removed or replaced. Keys or combinations shall be kept
in a safe place. Only persons authorized by the employer or licensed
blaster shall be permitted to unlock or remove supplies from a ragazine.

(k) Fuse caps with attached safety fnses shall notbe stored in an explo-
sives magazine, but may be stored in a magazine with other detonators.

Paos 06
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(1) Vehicular storage facilities for Types 2, 4 and 5 magazines shall
have wheels removed or shall be immobilized by kingpin locking de-
vices.

" (m) Explosive miaterials shall not be left unattended in Type 3 maga-
zines. The explosive materials shall be removed to a Type 1 or 2 maga-
zine for storage.

(n) A running inventory shall be maintained for the magazine to indi-
cate the guantity of explosive materials in storage, quantity removed,
date of removal and the-name of the person responsible for transfer/re-
moval of the explosive materials.

EXCEPTION: A Type 3 magazine (day box).

(0) Magazines shall not be located within, 300 feet of the entrance (por-
tal) of an active tunnel or mine.

(p) Signs shall be posted on the premises where magazines are located

. with the words “EXPLOSIVES — KEEP OFF” legibly printed thereon
in letters not less than 3 inches high with a 1/2 inch stroke. Such signs

- shall be within 100 feet of the magazine and so placed that a bullet
through the sign will not strike the magazine.

(@) Metal magazines shall be equipped with electrical bonding con-
nections between all conductive portions so the entire structure is at the

- same electrical potential. Suitable electrical grounding methods include
welding, riveting, or the use of securely tightened bolts where individual
metal portions are joined. Conductive portions of non~metal magazines
shall be grounded.

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142.3, La-

bor Code; and Section 12006, Health and Safety Code.
HisTorYy

1. Amendment of subsections (2) end (b) filed 10-17-75; effective thirtieth day
‘thereafter (Register 75, No. 42). )

2., Amendments filed 7-16-76; effective thirtieth day thereafter (Register 76, No.
29). _

3. Editorial correction restoring missing text in subsection (d) (Register 91, No.
45).

4, Editorial correction reinserting article 114 heading (Register 92, No. 11).

5. Amendment of article heading, section heading and section and new NOTE filed
7-11-2003; operative 8-10-2003 (Register 2003 No. 28).
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§ 5252. Quantity and Distances Table for the Storage of
Explosive Materials.

, (a) The quantity of explosive materials that may be kept or stored in
any magazine shall conform to Table EX-1, Table of Distances, which
sets forth the minimum distance that 4 magazine may be located from the
nearest inhabited building or other magazine.

(b) The quantity and distance table is not applicable to any magazine
if the nearest inhabited building s effectually screened from the maga-
zine by a naturdl barrier, which:

(1) Is 40 feet or more in height at any point, above a straight line drawn
from the top of any sidewall of the magazine to any part of the inhabited
building; and

(2) Has a natural thickness of not less than 200 feet at the point where
it is intersected by the straight line,

{c) All types of blasting caps in strength through No, 8 shall be rated
at 1 1/2 pounds of explosives per 1,000 caps. For sUengths higher than
No. 8 cap, consult the manufacturer.

(d) For quantity and distance purposes detonaung cord up to 60 grains
per foot shall be calculated as.equivalent to 9 pounds of high explosives
per 1, 000 feet. Heavier detonatmg cord shall be rated proportion—
atély,

(e) When two or more storage magazines are located on the same prop-
erty, each magazine must-comply with the minimum distances specified
from inhabited buildings, railways, and highways; and, in addition, they
shall be separtted from each other by not less than the distances shown
for “§ aparauon of Magazmes, except that the quantity of explosive ma-
terials contained in cdp magazines shall govern in régard to the spacing
of said cap maga.zmes from magazmes containing other explosive mate-
rials. If any two or thore magazines are separated from each other by less
than the specified “Separation of Magazines” distances, then such two or
more magazines, as a group, must be considered as one magazine, and
the total quantity of explosive materials stored in such group must be
treated as if stored in a single magazine located on the side of any maga-
zine of the group, and must comply with the minimum of distances speci-
fied from other magazines and inhabited buildings.

Register 2003, No. 28; 7—11-2003
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TABLE EX-1
AMERICAN TABLE OF DISTANCES FOR STORAGE OF EXPLOSIVES MATERIALS
As Rcv1sed and Approved by the Institute of Makers of Exploswes—J une 1991

{ ~
' T i DISTANCES IN FEET
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~ TABLE EX-2
Table of Separation Distances of
Ammonium Nitrate and Blasting Agcnts from Exploswes
or Blasting Agents(

BARCLAYS CALIFORNIA CODE OF REGULATIONS

Donor Weight

Minimum Separation Distangce:
of Acceptor when Barricaded (ft.)
Minimum Thickness of

Pounds Pounds  Ammonium . Artificial Barricades

Over Not Over  Nitrate®  Blasting Agent (in.)

100 3 11 12

100 300 4 14 12

300 600 5 18 12

600 1,000 6 22 12
1,000 1,600 7 25 - 12
1,600 2,000 8 29 12
2,000 3,000 9 32 15
3,000 4,000 10 36 15
4,000 6,000 11 40 15
6,000 8,000 Co12 43 20
8,000 10,000 13 47 20
10,000 12,000 14 50 : 20
12,000 16,000 15 .54 25
16,000 20,000 16 58 - 25
20,000 25,000 18 65 25
25,000 30,000 19 68 30
30,000 35,000 20 72 30
35,000: 40,000 21" ’ 76 30
40,000- 45,000 22 79 35
45,000 50,000 23 83 35
50,000 55,000 24 86 35
55,000 60,000 25 90 35
60,000 70,000 26 94 40
70,000 80,000 28 101 40
80,000 90,000 30 108 40
90,000 100,000 32 115 40
100,000 120,000 - 34 122 50
120,000 140,000 37 133 50
140,000 160,000 40 . 144 50
160,000 180,000 44 158 50
180,000 200,000 48 - 173 50
200,000 220,000 - 52 187 . 60
220,000 250,000 56 202 60
250,000 275,000 60 216 60
275,000 300,000 64 : 230 60
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‘NOTES:

(1) Separation distances to prevent explosion of armmmonium niate and ammo-
nium nitrate-based blasting agents by propagation from nearby stores of high ex-

" plosives or blasting agents referred to in the Table as the “donor”. Ammonium ni-
- traté; by iself, is not considered to be a douor when applying this Table.

Ammonium nitrate, ammmonium nitrate—fuel oil or combinations thereof are accep-
tors. X stores of ammonium nitrate are Jocated within the sympathetic detonation
distences of explosives orblasting agents, one—half the mass of the ammonium ni-
trate should be included in the mass of the donor.

- (2) The distances in the Table apply to ammonium nitrate that passes the insensi-

tivity test prescribed in the definition of ammoniumn nitrate fertilizer promulgated
by The Fertilizer Institute, and ammonium nitrate failing to pass said test shall be
stored at separation distances determined by competent persons.

Register 2003; No. 28; 7-11--2003
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TABLE EX-3
Types of Storage Facilities
Class of Explosive Materials Which May be Stored Therein
| Storage Type " For Transportation (D O T Old Classification New Classification
. Type 1 Division 1.1 Mass Explos:on Hazard Class A High of Low Explosive
(Permanent) Division 1.2 Projection Hazard Class B High or L.ow Explosive
: Division 1.3 Predominantly Fire Hazard Class C ‘ High or Low Explos:ve
Division 1.4 No Significant Fire Hazard Blasting Agent Blasting Agcnt
Division 1.5 Blasting Agent
Type 2 Same as above Same as above Same as above
(Portable) ;
Type 3 | Same as above * Same as above Same as above
(“Day Box™ for :
Temporary -
Storage)
Type 4 Division 1.3 Predominantly Fire Hazard Class B Low Explosive
' Division 1.4 No Significant Fire Hazard Class C Low Explosive
Division 1.5 Blasting Agent Blasting Agent Blasting Agent
*Electric Blasting Cap Electric Blasting Cap | Electric Blasting Cap
Type 5 Division 1.5 Blasting Agent Blasting Agent Blasting Agent

*As aresultof tests with electric blasting caps, it has been determined that these
blasting caps are not subject to sympathetic detonation. Therefore, a Type 4 stor-
age facility meets the necessary requirements for storage of blasting caps that do
not mass detonate.

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142.3, La-
bor Code; and Section 12006, Health and Safety Code.
HisTorY
1 Repealer and new section filed 10-17-75; sﬂccuve ﬂJJ.I‘LlBﬂJ day thereafte:
(Register 75, No. 42).
2: ?;:;xcndmcnts filed 7-16-76; effective thirtisth day thereafter (Register 76, No.

3. Amcndment filed 9- 8—80 effective thirieth day thereafter (Register 80, No,
38).

4. Amendment of section heading, section and NOTE, mcludmgtransfer of section
1938, App B, Plate B~14, table 1 to replace former Table EX-1; transfer of
section 5253 Table EX-2 to new section 5252 Table EX~2;and transfer of sec-

tion 1938, App B, Plate B—14a to new Table EX-3, filed 7-11-2003; opera-

five 8-10-2003 (Register 2003, No. 28).

Quantity and Distance Table for Storage of
Explosives-Low Explosives Distances in Feet
When Siorage Is Unbarricaded. ' 4
{a) These explosives normally will be confined to pressure ruptures of

containers and will not produce propagating shock waves or damaging

blast over pressure beyond the magazine distance specified for this class.

These distances are unbarricaded.

§ 5252.1.

Magazine

Railways Separation

Pounds Pounds " Inhabited and Intraline

Over Not Over Buildings  Highways Separation
0 1,000 . 75 75 - 50
1,000 5,000 115 115 75
5,000 10,000 150 150 100
10,000 20,000 1580 %0 - 125
20,000 : S0,000 215 215 145
30,000 - 40,000 235 235 155
40,000 50,000 . 250 250 165
50,000 60,000 260 260 . 175
60,000 70,000 270 270 185
70,000 80,000 280 280 150
80,000 90,000 295 295 195
90,000 100,000 300 - 300 200
100,000 . 200,000 375 375 250
200,000 - 300,000 450 450 300

Above Ground -

(b) Distances are 1ot to be reduced by the presence of barricades ot

. earth cover.

NOTE: Authority cited: Sections 142.3 and 7997, Laber Code. Reference: Sec-

tions 142.3 and 7997, Labor Code.
- HisTorRY

1. New section filed 7-11-2003; operative 8-10-2003 (Register 2003, No. 28).

§ 52583. Quantity and Distance Table for Storage of
Ammonium Nitrate and Blasting Agents.

(a) The quantity of ammonium npitrate or ammonium nitrate based
blasting agents that may be stored in any, magazine shall’ conform to
Table EX-2, Table of Separation Dlstznces, in Section 5252 which sets
forth the minimum separation distances for ammonium nitrate and blast-
ing agents from stores of high explosivées or blasting agents. These dis-
tances apply to the separation of stores only. The American Table of Dis- -
tances (See Table EX~1 in Section 5252) shall be nsed in determining
separation distances from inhabited buildings.

(b) When the ammonium nitrate and/orblasting agent is not barricaded
the distances shown in Table EX-2 in Section 5252 shall be multiplied
by six. These distances allow for the possibility of high velocity metal
fragments from mixers, hoppers, truck bodies, sheet metal structures,
metal containers, and the like which may enclose the “donor.” Where
storage is in bullet-resistant magazines recommended for explosives or
where the storage is protected by a bullet~resistant wall, distances and
barricade thicknesses in excess of those prescribed in Table EX-1 in
Section 5252 and are not required. (See Section 5253. l for bullet—resis-
tant construction.) ’

(c) Earth, or sand dikes, or enclosures filled with the prescribed mini-
mum thickness of earth or sand are acceptable artificial barricades. Natu-
ral barricades, such as hills or timber of sufficiént density that the sur-
reunding exposures which require protection cannot be seen from the
“donor” when the trees are bare of leaves, are also acceptable,

(d) When the ammoninm nitrate must be connted in determining the
distances to be miaintained from inhabited buildings, it shall be counted
at /2 its actual weight becanse its blast effect is lower.

NOTE: Ammonium nitrate by itself is relatively insensitive and is widely used
throngh the State as an agricultural fertilizer. When nsed for blasting purposes, it
is customary to sensitize the ammoninm nitrate by mixing it with carbonaceous
materials-such as coal duost, lamp black, carbon black, wood pulp, diesel fuel, stove
oil, or other materials containing carbon. When mixed with carbonaceous materi-
a.ls, ammonium nitrate becomes much more sensitive to fire, friction, and shock,
so it takes on characteristics resembling those of dynamite. For this reason, a mix-
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ture of ammonium nitrate and carbonaceous material mustbe stored in compliance

with regulations governing storage of explosives. Buming ammonium nitrate pm-

duces oxides of nitrogen which are very dangerous to breathe.

NOTE: Authority cited: Section 142.3, Labior Code. Reference: Section 142.3 La-

bor Code.

HisTorY :

L. Repealer and new section filed 10~17~75; effective thirtieth day thereafter
(Register 75, No. 42).

2. :lz.gx?endments filed 7-16-76; effective thirtieth day thereafter (Register 76, No.

3. Amendment of ‘subsections (a) and (d) ﬁled 9- 18 80; effective thirfieth day
thereafter (Register 80, No, 38).

4. Amendment of section, including transfer of section 5253 Table EX——Z o new
section 5252 Table EX-2 filed 7-11-2003; opcratlve 8-10-2003 (Register
2003, No. 28).

§ 5253.1. Construction and Use of Magazmes.

(a) Type 1 Magazmes

(1) A Type 1 magazine shall be a permanent structure; a buﬂdmg,
igloo, tunnel, or dugout. It shall be bullet, theft, fire and weather resistant,
and be well ventilated.

(A) A Type 1 magazine shall be built at least eqmvalent to one of the
following methods:

1. 8 inch masonry.

2. Metal of at least 14 gauge.

3. Wood frame with at least 26—-gange metal covenng No wood ghall
be exposed on the exterior,

‘(B) A Type 1 magazine shall meet the following additional require-
ments.,

1. Masonry insubsection (a)(1)(A)1. shall have any openings in tile
or cement blocks filled with a coarse, dry sand or a wet mixture of 1 part
cement and 10 parts dry sand.

2. Metal in subsections (a)(1)(A)2. and 3. above shall be lined inside
with not Iess than 4 inches of brick, solid cement blocks, hardwood, or
equivalent. . )

(Cy Sclid wood or plywood floors are required. Floors shall be strong
enough to bear the ‘weight of the maximum quantity to be stored.

09)} Maoazmes shall ‘have no openings-except for ventilation and en-
trances, Vent opehings shall be screened to prevent sparks passing
through them .

E Maoazme roofs shall be constmcted of af least 7/8-mch sheathing
.covered w1th not less. than 26-gauge iron or-aluminum, Where it is pos-
-~ sible fora bullet fo be fired directly.through the roof and into the maga-
zine at such an angle that the bullet. would strike the explosives within,
the magazme isto be protected by one of the following methods:

1. A sand tray lined with a layer of building paper, plastic or othernion-
porous material, and filled ‘with not less than fourinches of coarse, dry
sand, and located at the tops of inner walls covering the enure ceiling
area, except the pomon necessary for ventilation, or .

2. A fabricated metal roof constructed of 3/16 inch plate steel lined
with, four mches of hardwood _(For each additional 1/16 inch of plate
steel the hardwood lmmg may ‘be decreased one inch.)

y ) gazme doors shall be. kept closed and locked, except when
opened - for transacnng busmess The magazine doors shall be

constricted of 2 at least 1/4 inch plate steel on the outside and lined with.

at 1éast two inches of hardwood on the inside.

(@) Each door shall be equipped with:

1. Two mortise locks; or

2. 'Two padlocks. fastened in separate hasps and staples; or

A combmauon of a mortse lock and padlock; or

4, A momse 1ock that Tequires two keys to open; or

5. A three-point lock.

6. If padlocks are used, they shall have at least five tumblers and a
case-hardened shackle of at least 3/8 inch diameter. Padlocks shall be
protected with not less than 1/4 inch steel hoods constructed so as to pre-
vent sawitig or lever acuon on the locks, hasps, and staples.

EXCEPTION: The lock requirement does not apply to magazine doors that are ade-
quately. secured on the.inside by means of a bolt, Iock, or bar that cannot bc actu-
ated from the outside.
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"~ (b) Type 2 Magazines.

(1) A Type 2 magazine shall be a portable box trailer, semitrailer, or
other mobile facility. It shall be bullet, theft, fire,.and weather resistant,
and shall be well ventilated. It shall be supported to prevent direct contact
with the ground and, if less than one cubic yard in size, shall be securely
fastened to a fixed object.

(A) The exterior construction and doors shall be constructed of not less

than 1/4 inch steel and lined with at least two inches of hardwood. Maga-
zines with top openings shall have lids with water—resistant seals or, lids
that overlap the sides by at least one inch when in the closed position.

(B) Hinges and hasps shall be attached to doors by welding, riveting,
or bolting (nut on inside of door). Hinges and hasps shall be installed so
that they cannot be removed when the doors are closed and locked.

(C) Doors shall be equipped with locks as required by Section
5253.1(a)(1)(@).

* (D) Type 2 magazines shall be located in conformity with Table EX-1,
Distances for the Storage of Explosives, but may be permitted in ware-
houses and in wholesale and retail establishments when located on a floor
which has an exit outside at grade level and the magazine is Jocated not
more than 10 feet from such an exit. Two Type 2 magazines may be lo-
cated in the same building when one is used only for blasting caps in

" quantities not-in excess of 5,000 caps &nd a distance of 10 feet is main-
_ tained between magazines.

(B) Indoor magazines shall be painted “red” and shall bear lettering in
“white” on sides and top'at least 3 inches high with a 1/2 inch stroke
which reads, EXPLOSIVES—KEEP FIRE AWAY".

EXCEPTION: When size of the indoor magazine does not permit, letterings shall
be as large as possible, )

(c) Type 3 Magazmes :

(1) A Type 3 magazine is a “Day Box™ or other portable magazine, It
shall be fire, theft and weather resistant. A Type 3 magazine shall be
constructed of not less than number 12 gaunge steel lined with a minimum
of either 1/2 inch plywood or 1/2 inch Masonite—type hardboard.

(A) The door or lid shall overlap the opening by at least one inch.
Hinges and hasps shall be attached by welding, riveting or bolting (nuts
on inside of door).

(B) At least one steel padlock shall be provided (which need not be
protected by a ste€l hood) having at least five tumblers and a case~hard-
ened shackle of at least 3/8 inch diameter..

(2) When used for temporary storage at a site for blastmg operauons,
Type 3 magazines shall be located away from inhabited buildings, and
other magazines. A distance of at least 150 feet shall be maintained be-
tween Type 3 magazines and the other work in progress

(d Type 4 Magazmes

(1) A Type 4 magazine shall be a buﬂdmg, 1gloo, tunnel dugout, box,
trailer, semi-trailer, or othier mobile magazme It shall be ﬁre, theft and
weather resistant, -

(A) AType 4 magazine shall'be [ structed of masonry, metal-cov-
ered wood, fabricated rietél, or a com matLon of these materials. The
foundation shall be constrictéd of brick,” concrete cement block, stoze,
or metal or wood posts, If piers or posts are used n lieu of a continuous
foundation, the space under the building shall be enclosed with fire~re-
sistant material. The walls and floor shall be constructed of, or covered
with nonsparking material or Iattice work.

(B) The doors shall be metal or solid wood covered with metal. Hinges
and hasps shall be attached by welding, riveting or bolting (nuts on inside
of the door). Hinges and hasps shall be installed so that they cannot be
removed when the doors are closed and locked. _

(C) Locks shall meet the requirements of Section 5253.1(a)(1)(3).

(&) Type 5 Magazines.

(1) A Type'5 magazine shall be a building, igloo, tunnel, dugout, box,
trailer, semi-trailer, or other mobile magazme It sha]l be theft and
weather resistant.

(A) The doors shall be metal or solid wood covered with metal Hinges
and hasps shall be attached by welding, riveting or bolting (nuts on inside

Register 2003, No, 28; 7—11-2003
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of the door). Hinges and hasps shall be installed so that t.hey cannot.be
removed when the doors are closed and locked.

(B) Locks shall meet the requirements of Section 5253 l(a)(l)(G)

(f) Magazines shall be ventilated to minimize dampness and heating
of stored explosives. ventilation openings shall be screened with 14
mesh, 21-gange wire to prevent the entrance sparks. and rodents, and
shall be protected in a manner that will maintain the bullet resistance of
the magazine.

NOTE: The recommendation for vcnnlatmn as contmned in Safcty Library Publi-
«cation No. 1, Institute of Makers of Explosives, 1993 Edition, is c\udence of good

ractice.
KJOTE Authority cited: Section 142.3, Labor Code Reference:  Section 142.3, La-

bor Code-
HisTORY
1. New section filed 7-1 1-2003 operanve 8-10-2003 (Reglster 2003, No. 28).

§5254. Magazine Heating.

" (&) When heating systems are installed they shall be either hot water
radiant heating within the magazine building; or air directed into the
magazine building over either hot water or low pressure steam (15 psig)
coils located outside the magazine building.

The magazine heating systems shall meet the following requirements:
(1) The radiant heating coils within the building shall be installed in

such amanner that the explosive materials or their containers cannot con-

tact the coils and air is free to circulate between the coils and the explo-
sive materials or their containers. ‘

(2) The hca.mg ducts shall be installed in such a Tanner that the hot
air discharge from the duct is not dn'ected against the explosive matenals
or their containers.

(3) The heating device used in connection with the magazine shall
‘have controls which prevent the ambient building temperature from €x-
ceeding 130°F.

(4) The electric fan or pump nsed in the heating system for a magazine
shall be mounted outside and separate from the wall of the magazine and
shall be grounded.

(5) The electric fan motor and the controls for electrical heating de-
vices used in heatirig water or steam shall have overloads and disconnects
which comply with the Electrical Safety Orders. All electrical switch
gear shall be located 2 minimum distance of 25 feét*frond the magazine.

(6) The heating source for water or steam shall be separated from the
magazine by a distance of not less than 25 feet when electrical and 50 feet

when fuel fired. The area between the heating unit and the maaazmc shall -

be cleared of all combustible materials.

(7) The storage of explosive materials and their containers inthe mag-
azine shall allow uniform air circulation so terperature uniformity can
be maintained throughout the explosive materials. ’

NC)'I'E~ Authority cited: Section 142.3, Labor Code. Reference Section 142.3 La-
bor Code,

) HiIsTORY _ '
1. Amendment of subsections (b), (d), (¢) and' (f), and new subsection (j) filed

10-17-75; effective thirtieth day thereafter (Register 75, No. 42).

2. Amendment filed 7-16-76; effective thirtieth day thereafter (Register 76, No.

29).

3, Amendment of subsection (i) ﬁled 9-18-80 effective thirtieth day thereafter

(Register 80, No. 38).

4, Amendment of section heading, repealer of subsections (a)-(i), subsection relet-
tering and amendment of newly designated subsections (G)(5) and G)(7). ﬁled
7—11-—2003 operative 8-10-2003 ('Regmter 2003, No. 28).

§5255. Second-Class Magazmes .

Note: Authonty cited: Section 142.3, Labor Code. Reference: Section 142.3 La-

bor Code.

HisTory

1. Amendment filed 10—17—75 effective thirtieth day thereafier (Register 75 No.
42),

2. Amendment of subsection (h) flled 9—18-80; effective thu'l:leth day thereafter
(Register 80, No. 38).

3. Repealer filed 7-11-2003; operative 8~10-2003 (Register 2003, No. 2B).
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§.5256. Storage Within Magazines. . o

- (a) Miagazines shall be kept clean and free from tubbish. They shall no
be used as storerooms for anything except'explosive materials and trams
fer conveyors or other magazine tools while exploswe matenals an
stored therein.

Sweepings from floors of magazines sha]l be properly disposed of
Magazine floors stained by leakage from explosive materials shall be
cleaned according to instructions hy the explosives manufacturer.

(b) Smoking, matches, open flames, spark producing devices and un-
anthorized fire arms shall be prohibited inside-of or within 50 féet of mag-
azines. Combustible materials shall not be stored within 50 feet of maga-
zines.

(c) Fixed electric wiring in a magazine shall be equivalent to the re-
guirements of Class I, Division 1, Hazardous Location, Electrical Safety
Orders or may be more restrictive upon classification materials. The elec-
tric switch must be located outside of the magazine.

(d) When portable lights are necessary inside the magazine, permissi-
ble flash lights or permissible lanterns shall be used.

{e) Corresponding grades and brands of explosive materials shall be
stored together in such a2 manner that brands and grade marks show. All
stocks shall be stored so as to be easily courited and checked. Packages
shall be piled in a stable manner andlaid flat with top side up. Black pow-
der, when stored in magazines with other explosive materials, shall be
segregated by a sandbag barricade not less than 2 bags thick.

(f) When explosive materials are removed from a magazine, the oldest
explosive materials of that kind in the magazine shall be taken and used
ﬁrst.

(g) Containers of bulk explosives shall not be unpacked or repacked
in a magazine nor within 50 feet of 2 magazine or in close proximity to
other explosive materials, except for manufacturing processes. Opened
containers of bulk explosives shall be securely closed before being re-
tumed to a magazme

(h) When magazines need inside repaus all explosive materials shall -
be removed therefrom and the floors cleaned before work is started. In
making outside repairs, if there is a possibility of causing sparks or fire,
the explosive materials shall first be removed from the magazine.

(i) Explosive materials removed from 2 magazine undéer.repair shall
either be placed in another magazine or placed a safe distance from the
magazine where they shall be properly gnarded and protected until re-
pairs have been completed and the cxplosive materials returned to the
magazine.

(§) Every magazine used for the storage of explosive materials shall be
under the supervision of a competent person who shall be not less than
21 years of age.

(k) Explosive materials shall not be piled/stored against interior walls
8o as not to interfere with ventilation. ' .

(D) If buffer material is used to isolate the explosive material from the
masonry walls, brick-lined or sand filled metal walls and single-thick-
ness walls, it shall be so placed/ positioned as to not interfere with the
ventilation provisions of the side and walls. -

(m) Ammonium nitrate fue] oil (ANFO) blasting agent shall be physi-
cally separated from other explosives stored in the same magazine and
in such & manner that oil does not contaminate other explosives.

(n) Magazine interjors shall be of a smooth finish without cracks or
crevices with all nails, screws, bolts and nuts countersunk, Exposed met-
al or materials capable -of emitting sparks shall be covered so as not to-
corme in contact with packages of explasive materials,

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142, 3 La-

“bor Code.

History .
1. Amendment fled 10-17-75; effective thirtieth day rhereafter (Reglstcr 75, No.
42). .
2. Amendment filed 7-16-76; effective thirtieth day thereafter (Register 76, No.
29).

- 3. Amendment of section heading and section and new NoOTE filed 7-11~2003; op-

_ erative 8-10-2003 (Register 2003, No. 28).
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§ 5257. Makeup or Primer House for Underground Blasting
Operations.

(a2) When 30 or more pnmers are required for a smgle round/shot, the
primers shall be'made up in advance in 2 makeup or primer house.

(b) When primers are made up and stored in quantities greater than for
immediate need, they must be processed in a separate structure that com-
plies with the Type 1 or Type 2 magazine requirements except as follows:

(1) Blectricity for lights will be permitted if the electric wiring is at
least 5 feet from explosive materials and complies with Class IT, Division
1, Hazardous Locations, Electrical Safety Orders.

(2) Not more than 110 pounds of explosive materials other thar prim-
ers shall be stored in this makeup house.

(3) The number-of made-up primers of each delay stored in this make-
up house shall not exceed a normal 2-day supply.

(4) Heaters, if installed; shall comply with Section 5254(a).

(c) Makeup or primer houses shall be located no closer than 100 feet
from any magazine or inhabited building. -

(d) Primers not made up in & makeup or pnmer house shall e made
up at the blasting site.

NOTE: This Section does not prohibit primers bemgmade npin aseparatebulldmg
or.area, provided that explosives, detonators, and primers are stored in proper mag-
azines,
NoOTE? Authonty cited: Section 142. 3, Labor Code. Reference: Section 142.3, La-
bor Code. .

HistoryY

1. ﬁ.gcndnmnt filed 10~17-75; effective thirtieth day thereafier (Register 75, No.

2. Agmendment ﬁlcd 7-16-76; effective thirtieth day thereafter (Register 76, No.
29),

3. Amendment of section heading and section and new NOTE filed 7-11-2003; op-
eratlve 8~10~2003 (Register 2003, No. 28).

§ 5258. Storage of Explosive Materials Underground.

(a) Explosive materials stored underground shall be so located that
should they detonate or'burn, the escape route for the employees will niot
be obstructed.

(b) Magazines shall be atleast 200 feet from active underground ‘Work-
ings, 50 feet from other magazines and at least. 25 feét of solid ground
separation.from any:haulageway used for any purpose other than ‘the

“transportation of explosive materials. Any timbers withini 25 feet-of any
magazine shall be made fire resistant,

(c) Explosive materials shall not be stored in an underground work
area during funneling and construction operations.

(@) In magazines where explosive materials may become damp; elec-
tricity may be installed for drying purposes. Electrical equipment used
shall comply with Class 0, Division I, Hazardons Locations, Electrical
Safety Orders. Electrical wiring shall be kept at least 5 feet from explo-
sive materjals. No-other electrical wiring shall be permitted within 5 feet
of any magazine.

(e) Underground storage magazines shall be conspicuously marked
with the words, “EXPLOSIVES,” in red legters atleast 4 inches high and
with: 5/8—' h stroke on a-white: background

6) Combusuble rubbish shall nof be permitted within 100 feet of any
underground magazine:.

(g) Detonator storage magazines shall be of the same construction as
explosives storage magazines and shall be separated by at least 50 feet
from other magazines.

NOTE: Authority cited: Section 142.3, Labor Codc Reference Section 142.3, La-
bor Code :
HISTORY
1. Amendment of subsecuon (d) fled 10-17-75; effective thirtieth day thereafter
(Register 75, No. 42).

2. Amendmient filed 7-1 6-76; effective thirtieth day thereafter (Register 76, No.
29). . ’

3. Amendment of ééct’i‘on heading and section and new NoTE filed 7-11-2003; op-
erative 8-10-2003 (Register 2003, No. 28).
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Article 115. Transportation of Explosnve
Materials .

§ 5262. General

(2) This Article shall apply to motorized vehicles, the operations of
which are not under the jurisdiction of the USDOT, the California High-
way Patrol, or the California Vehicle Code, or the Health and Safety
Code on Public Highways.

(b) Electric detonators or similar primary explosive materials initia-
tion devices shall not be iransported onfin any vehicle equipped with a

radio transmitter or other device which may canse detonation unless kept

in their original shipping containers.

(c) Transportation of detonators and axploswe ma:enals together shall
be in accordance with the Institute of Makers of Explosives; Safety Li-
brary Publication No. 22, Recommendations for the Safe Transportation
of Detonators in a Vehicle with Certaih Other Explosrvs Materials, May
1993, pages 1-16, which is hereby incorporated by reference.

{d) Any-vehicle transporting explosive matenals or oxidizing materi-
als shafl’ be placarded in accordance with the regulanons of the USDOT.
Explosive materils being transported on-site dunng or incidental to the
manufacturing process shall be marked when deemed appropriate by the
manufacturer.

(e) Original shipping containers or Type 3 magazines (day box) shall
be used for taking detonators and other explosive materials from storage
magazines to the blasting area.

(£)(1) Vehicles used for transporting explosive matena]s shall be
strong enough to carry the load without difficulty andbe in good mechan-
ical condition. If vehicle$ do not have a closed body, the body shall be
covered with a flame~proof and moisture—proof tarpaulin or other effec-
tive protection against moisture and sparks. '

(2) All vehicles used for the transportation of explosive materials shall
have tight floors and any exposed spark—producing metal on the inside
of the body-shall be covered with wood or other nonsparking materials
to prevent contact with packages of explosive materials..

EXCRPTION: Exposed spa:k—producmg metsl need not be covered in vehicles
transporting only blasting agents or-oxidizers.

(3) Packagesof exploswe materials shallmot be loaded above the sides -

of an open body vehicle:
(4) Vehicles used: for transporting explosive materials shall be in-
spected weekly, or prior to use when used less than weskly, to determirie

that it is in proper condition for safe transportation, Such inspections
. shall include, but not be limited to, the following: '

(A) Fire extinguishers that comply with subséction (g) shall be filled
and in working order.

(B) All electrical wiring shall be completely protected and securely
fastened to prevent short-circuiting.-

1. No auxiliary lighting systems on the truck beds shall be powered by
the truck’s electrical system.

© Chassm, motor, pan, and uudemde of body shall be reasonably

clean and free of excess oil and grease.

(D)) Fuel tank and feedline shall be secure and have no leaks,

(E) Brakes, lights, homn, wmdshmld wipers, and steering apparatus
shall function properly.

(F) Tires shall be checked for proper inflation and defects wh.u:h may
effect the safe operation of the vehicle.

(@) The vehicle shall be in proper condition in every other respect and
acceptable for handling explosive materials.

(g) Bach vehicle used for transportation of explosive materials shall be
equipped with at least two fully charged 4-A:20-B:C fire extinguishers
in good condition securely mounted separately in conspicuous locations
or in clearly marked compartments and readily accessible. The drver
shall be trained in the use of the extinguisher carried on the vehicle,

(h) Vehicles transporting explosive materials for blasting operations’
shall not carry any other materials except blasting equipment unless the
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containers of explosive materials are protected ﬁ-om mechanical damage
or other materials are secured in. place.

(1) When open body vehicles are used to transport explosive materials,
the explosive materials shall be camed in-a Type 3 magazine or original
manufacturer’s container that has been securely retamed or mounted on
the bed of the vehicle to. prevent movement.

(2) Special service trucks such as, but not limited to, used in such op-
erations as well services, snow avalanche control, seismic work, and ex-
plosives research and dévelopment that carry employees and materials

- and on which equipment is installed for use in connection with the work

to be done, may carry small amounts of explosive materials necessary for
their activities, When explosive materials are carried, they shall be safe-
guarded as provided forin subsections (e), (f), and (g).

(i) Motor vehicles or conveyances transporting explosive materials
shall be driven by, and be in the charge of, 2 licensed driver familiar with
the local, State, and Federal regulations governing the transportation of
explosive materials. The driver shall have been made aware of the class
of the explosive materials in the vehicle and of its inherent dangers, and
shall have been instructed in the measures and procedures to be followed
in order to protect employees from those dangers. The driver shall have
been made familiar with the vehicle that has been assigned, and shall be
trained and authorized to move the vehicle.

(§) Only the vehicle operator and powder crew shall be permitted to
ride on any vehicle transporting explosive materials,

(k) Vehicles carrying explosive materials shall not be taken to a repair
garage or shop for any purpose.

(1) No service or repairs involving the use of heat/flame—producing
devices shall be performed on vehicles carrying explosive materials.

(D) Vehicles containing explosive materials when stored shall comply .

with the Quantity Distance Table for the appropriate class of exploswe
materials, -~

-(m) Drivers of vehicles containing explosive materials shall not be
permitted to leave the cab without first stopping the motor and setting the
patking brake, Precautions shall be taken to prevent the movement of
such vehicles.

(n) Except under emergency conditions, no vehicle transpom.ug ex-
plosive materials shall be parked unattended before reaching its destina-
tion. No vehicle transportmcr explosive materials shall be parked on any
public street adjacent to or in proximity to any place where pedple work
or congregate,

NOTE: For the purpose of this subsection, a motor vehidle shall be deemed “at-
tended” only when the driver or other attendant is physically on orin the vehicle,
or has the vehicle within their field of vision and can reach it guickly and without
interference. “Attended” also means that the driver or attendant is awake, alert, and
not engaged in other duties or activities which may divert their attention from the
vehicle. However, an explosive-laden vehicle may be left unattended if parcked

_ within a securely fenced or walled area with all gates or entrances locked where

parking of such vehicle is permitted or at a magazine site cstabhshed solely for the
purpose of storing explosives,
(0) Incompatible materials, such as ﬂammable liguids, flames or spark

producing materials or combustibles materials, shall not be carded in the
vehicle’s cargo space with explosive materials.

(p) No person shall be perinitted to smoke, carry matches or any other
flame~producing device, or carry any unauthorized firearms or loaded
cartridges while in or near a motor vehicle transporting explosive materi-
als, or drive, load orunload such vehicle in a careless or reckless manmer,

(g) Delivery of explosive materials shall be made only to anthorized
persons and into authorized magazines or authorized tcmporary storage
or handling areas.

(r) The transfer of explosive materials from storage places shall be so
arranged that no undue delay will occur between the time the explosive
materials leave the storage place and the time they are used.

(s) Explosive materials shall not be transferred from one vehicle to
another within' the confines of any jurisdiction (city, county, or other
area) without informing the fire and police and/or sheriff’s departments
thereof. In the event of breakdown or collision, the appropriate local
eImergency services agencies shall be prompily notified. The explosive
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materials shall be transferred from the d1$abled vehlcle 10. another only

when gualified supervision is provided.

NOTE: Federal DOT and local regulations shall also apply whcn apphcab]e

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142 3 La-

bor Code.

’ HISTORY

1. Ed.ttonal correcnon reinserting article 115 heading (Reglster 92, No. ll)

2. Amendment of amclehcadmg and section, including redesignation and amend-
ment of former section 5263, subsections (a) — (£) as new section 5262, subsec-
tions (d) — (p), and new Nom filed 7—~11-2003; opcrahve 8-10-2003 (Reg:ster
2003, No. 28). .

'§5263. Surface Transportatmn

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Secuon 142.3La-
bor Code.

3 HisTORY
1. New subseicuon (k) filed 3-28-75; effective thirtieth day thereafter. (Regmtsr
75, No. 13
2. Amendmcnt filed 10-17-75; effective thirtieth day thereaftcr (Register 75, No
42). -
3. Amendment filed 3—7—80 effacnve thirtieth day thereafter (Register 80, No.
10).

4. Redesignation of former section 5263, subsections (a)—(f) as new section 5262,
subscctmns (d)—(p) filed 7-11-2003; operatlve 8—10-2003 (Register 2003, N 0.
28),

§ 5264. Transportation of Explcsnve
Materials~—Underground-——General.

(a) Explosive materials shall not be'left on the station level near the
shaft collar, mine, or tunnel entrance, but shall be taken to the place of
use or storage without delay.

(b) Detonators, capped fuses, and other explosive materials trans-
ported in any car, vehicle, or shaft conveyance shall be enclosed in sub-
stantially constructed containers equipped with tight-fitting covers.

- Such contairers, inclnding the covers, shall be made of wood, metal, fi- .

‘ber, or other equivalent material and shall be lined with nonconductive

material,
NOTE: Except for primers, the original cases or DOT shipping containers in whxch
the explosive materials were packaged will be accepted as being in compliance
with this subsection.

(c) Except as provided in Section 5264(c)(1), detonators, primers, or

capped fuses, shall not be transported in the same container or compart-
ment with other explosive materials.

"(1) When carried in the same vehicle, detonators and capped fuses
shall be in a separate compartment from the other explosive materials
with at least 25 inches of air space between the compartments.

(d) Except when being transported manually, primers shall be trans-
ported in a closed container constructed as described in subsection (b) of
this section, and arranged so that each primer is separated from the others
by a partition-of nonmetallic material. No explosive materials, other than

that which is contained in the primer, shall be transported in the same °

container with the primers.
(e) Explosive materials shall not be transported with rock, ore, or other
materials or equipment other than those used in blasting.
NOTE: Authority c1ted Section 142.3, Labor Code. Reference: Section 142. 3, La-
bor Code.
HISTORY

1. Amendment of section heading and section and new NOTE filed 7-11-2003; op- ‘

erative 8-10-2003, (Register 2003, No. 28).
§ 5265.. Transportation of Explosive
‘ Matenals——-Underground—Hoxstmg or
Lowering.

(a) No employees except those specﬁicallyrequued and designated by
the pergon in charge of the mine or tunnel, shall be permitted to ride in
any shaft conveyance at the same time as exploswe materials are being
transported in such shaft. .

(b) The hoist engineer shall be notified before explosive materials are
transported in the shaft conveyance.

(c) Explosive materials shall be in a smtable conveyance while bemg
hoisted from or lowered to any place underground.

(d) Hoisting of ore, muck or other materials in adjacent shaft compart-
‘ments shall be stopped while sxg]osive materials are being handled,
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(e) Detonators and primers shall not be tanspoﬁed at the same time
" with other explosive matenals in any shaft conveyance unless in & pow-
der car. -
NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142.3, La-
bor Code.
HisTorY
1..Amendment of section heading and section and new NOTE filed 7-11-2003; op-
erative 8-10-2003 (Register 2003, No. 28):

§ 5266. Rail Transportation of Explosive
Materials—Underground. .
() Only the train crew and powder crew shall be permltted to ride on
a train trangporting explosive materials.

{(b) Explosive materials in quantities of 110 pounds or more when .

transported on a train, shall be in special powder cars. Such cars shall be
constructed of metal and have closed compartments for the explosive
materials. The compartments.shall be lined with nonconductive material,

(c) Exp]_oswe materials shall not be transported on or in any locomo-
tive. When transporting explosive materials by train, at least one empty
car shall be kept between the locomotive and the car which contains ex-
plo sive materials.

(d) Each side of the special powder car shall bear a sign with the word
“BEXPLOSIVES” in letters not less than 4 inches high with a 5/8-inch
stroke on a background of sharply contrastifig color.

) Powder cars that are carrying explosive, materials shall be pulled,
not pushed, except when switching or travelmg at the dead end of a line,

(£) The primers shall be placed in a primer compartment of the powder
car in’g suitdble boX’ With divisions for each separate delay If capped
fuses are uged, they njust be in a suitable container in the primer compart-
ment. The primer and powder compamnents shall be separated by atleast
25 inches of air space.

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Secnon 142.3,La-
bor Code.. . .
HiIsTORY

1. Amendmcnt of section heading and section and new NoTE filed 7-11-2003; op-
erative 8-10-2003 (Register 2003, No. 28).

§ 5267. Transportatlon of Explosive T
Matenals—Underground— Special Trackless
. Vehicles:. :

(a) Trackless vehxcles used for the transportauon of explosive materi-
als shall be especxa]ly equipped for that purpose and shall be carefully
maintained in comipliance with the provisions of section 5262.

(b) Tmck—type vehicles used for the transportation of explosive mate-

tials shall be- especially equipped with-closed compartments for the ex- -

plosive materials. The compartments shall be lined with nonconductive
materials.

(c) Each side, front, and rear of every truck—type vehicle, when trans-
porting explosive matenals, shall bear a sign with the word “EXPLO-
SIVES” in letters not less than 4 inches high with a 5/8~inch stroke on
a background of sharply contrasting color.’

". (@) Truck-type vehicles when transporting explosive materials under-
ground, shall be equipped ‘with a flashing red light visible from the front
and rear;

NOTE: Authority cited: Secuon 1423, Labor Code Reference: Section 142.3, La-

bor Code.
HISTORY

1. Amendment of section heading and section and new NoTE filed 7--1 1-2003; op-
. erative 8-10-2003 (Reg1ster 2003 No. 28) .

§ 5268. Transportation of Expiosive Materials—Manual,

{a) Explosive materials that are transported manually from one area to
another shall be placad in suitable bags or other containers for such trans-
portation.

(b) Detonators and primers shall be T.ransported scparatcly from other
explosive materials. :

NOTE: Authority cited: Seouon 1423, Labor Code. Reference: Section 142.3, La-
bor Code.
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History
1. Amendment of section heading-and section and new NO'rE filed 7-11-2003; op-
erative 8-10-2003 (Register 2003, Ne. 28).
§ 5269. Transportation of Explosive Materials—Air and
. Water. =
Aircraft and water transportation of explosive materials shall comply
with standards of Federal Government or equivalent to such standards.
NOTE: Authority cited: Section 142.3, Labor Code Reference: Section 142.3, La-
bor Code: .
HisTORY
1. Amendment of section heading:and section and new No1E filed 7-11-~2003; op-
erative 8~10-2003 (Register 2003, No. 28):
§ 5270. Expiosive:Materials at Raflway and Truck -
Terminals. ‘
(a) Bvery railway car and truck containing explosive materials which

* has reached its destination, or'is stopped in transit so as no longer to be

in interstate commerce, shall rermain placarded in accordance with the
regulations of the U.S. Department of Transportation.

NoTE: Authority cited: Sccnon 142.3, Labor Codc Reference: Sectron 142. 3 La-

bor Code:
) History
1. New section filed 10-17-75; effective thirtieth day thereafter (chmter 75, No:
42),

2. Amendment of section heading, section NOTE filed 7-11-2003; operative
8-10-2003 (chlster 2003, No. 28).

Article 116. Handhng and Use of Exploswe |

Materlals in Blasting Operations

§5276. General.

(2) There shall be no smoking, openflames or other sources of ignition
within 50 feet of any area where explosive materials are being handled,
except devices necessary to ignite the fuses of set charges.

NOTE: Internal combustion engines equipped with spark arresters which are fanc-

tioning as designed are not considered sources of ignition.
(b) Tools used for opening containers of explosive materials shall be

constructed of non—sparking material, except that metal slitters may be
used for opening fiberboard containers prov1ded that the metal slitter
does not come into contact with any metalhc fasteners which may be in
or part of the case. Only 4 wooden wedge and a.  fiber, rubber or.wooden
mallet shall be used for opemng or closmg wood contamers of cxploswe
materials. ¢

(c) Empty boxes, paper and fiber packmg materials which have pre-

viously contained hlgh explosives shall not be used-again for any other -

purpose. They shall be destroyed by burning at an isolated location out
of doors, 'and no person shall be nearer than 100 feet after the burning has
started. . .

EXCEPTION Contsiness designed and maintained for Teuse.

(d) Exploswe materials shall not be placed thh.m 25 feetofan electn- .
“cal circuit except during transportation.

(e) Exploswe materials left over after loading operaﬁons are com-
pleted, shall be promptly retiirned to the]I  PIOpEr magazinés, .

Hen B here ﬂymg rock ar material may dam-
oyees, al Ioaded holes shall be cov-
ered with ablastmg riiat that has béen anchored .

(g) No person underthe age 0f 21 years shall be permitted in any explo-
sive magazine or be permitted to use, handle, or transport explosives.
EXCEPTION: Persons 18 years or older and under the direct personal supervision
of a licensed blaster.

(b) Spilled explosive materials shall be cleaned up promptly

(i) Explosive matenals shall not be subJected to excessive heat, fric-
tion or force.

(§) Explosive materials shall be used ornly at temperatures recomn-
mended by the manufacturer.

(k) Defective blasting equipment shall not be used.

() No fire shall be fought where the explosive materials are in immi-
nent danger of contact with the fire. All employees shall be removed to
a safe area and the fire area guarded against intruders.

Register 2003, No, 28; 7—11-2003
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NOTE: Authority c1tcd Secnon 142 3, Labor Code Reference: Section 142.3, La-
bar Code. .
' H.ISTORY
1. A.mendment of subsection (d), repealer of subsection (&), and new subsecnon.s
(e))and @) filed- 10~l7—75 effecuve tlm’ueth day thereafter (Register 75, No.

2. Amendment of article heading and section and new NOTE filed 7-11-2003; op-
erative 8-10-2003 (Register 2003, No. 28},

§ 5277. Tamping Poles or Devices.

(a) Tamping poles or devices shall be made of wood or plastic materi-
als manufactured for tamping explosives.’
NOTE: There are many kinds of “'plastics,” most of which cannot be used safely
for tamping explosives. Some .plastics are too soft to withstand physical abuse,
some are too hard, others are flammable or will absorb nitroglycerin or generate
hazardous accumulations of static electricity.

(b) The-end of the tamping pole shall be kept squared and shall be of
such size that the pole will not bypass the cartridges in the hole.

(c) Wooden tamping poles shall have no metal parts, other than non—
ferrous metal ferrules, for extending the length of the pole.
Note: Aut.honty cited: Scctmn 142 3, Labor Code, Reference: Section 142.3, La-
bor Code. -

History

1. Amendment of section heading and section and new NotE filed 7~11-~2003; op-
erative 8-10-2003 (Register 2003, No. 28).

§5278. Loading of Explosive Materials—General.

(a) Loading shall not commence until all drilling is completed and drill
holes are cleaned or blown out, unless this procedure is impracticable un-
der conditions encountered. When conditions justify simultaneous load-
ing and drilling in the same ‘area, such operations shall be separated as
widely as practicable and in no case shall a drilling operation be closer

than 50 feet to a hole being loaded. All drill holes shall be sufficiently

large to freely admit the insertion of the explosive matetials.
(b) Atleast 5 fobt candles illumination shall be provided to safely per-
form loadmg operations. Only approved lights shall be used within 50

feet of the loading area.

() No vehicle traffic shall be permitted over loaded holes.
(8) Loading opcranons shall be carried on with the smallest practical
number of persons and explosive materials loading equiprment present

_.and no one but the loading crew, inspection personnel, and authorized su-
pervisory personnel shall be allowed within 50 feet of the loading area.

(1) At locations where 50 foot minimum distance cannot be main-

tained, an alternative plan shall be submitted to the Division for approval

30 days prior to anticipated start of work. The Division shall give written
notice of receipt to the applicant within 7 days. Notice of approval/disap-
proval, shall be given within 15 days of receipt of the application. The
Division may shorten the 30-day notification requirement where
construction has commenced and unexpected site and/or emergency
conditions requiring blasting occur.

(2) The Division shall approve the alternative plan ifthe followm g ele~
ments are satisfied:

(A) All blasting operanons will be conducted using low sensitivity ex-
plosive materials.

(B) All blasting operations will be conducted using initiation systems
which cannot be affected by stray current or radio frequency energy.

(C) Alightning and electric storm~—detection system and written plan
of action is provided to the Division. The plan shall inclnde provisions
for a detection system capable of warning the loading crew when a storm
is 100 miles away. When a storm is detected 50 miles from the loading
operation, the storm’s movement is to be mornitored. When a stormis de-
tected at 25 miles from the loading operation, loading operations will be
discontinued and all persons in the blast areza w1thdrawn 10 a safe loca~
tion.

(D) K-rails, bamers traffic control systems or natural texrain shall be
used to prevent entry by vehicular traffic into the loading site.

(&) The amount of explosive materials delivered into a load1n° area
shall not exceed the amount estimated by the licensed blaster as neces-

sary for the blasting, No holes shall be loaded except those to be fired ix
the next round of blasting. = .

(f) Detonators shall not be less strength than No. 8. :

(g) The detonator, if used, shall be properly encased in exploswes
when inserted into the drll hole. -

. (b) Tamping shall be by pressured or light blows only, and never by
excessive ramming. The primer shall not be tamped.

(i) All blast holes in open work shall be stemmed to a pomt that will
sufficiently confine the charge. :

(§) Stacks of explosive materials shall be spaced and distributed in the
loading area to prevent propagation of-an explosion between any two
piles or loaded holes in the eventofa prcmature explosmn in any portion
of the blast area. X

(k) Springing holes: .

(1) Boreholes shall not be sprung within 100 fcet of any hole contain-
ing explosive materials for primary blasting.
 (2) Ahole that has been sprung shall not be loaded until sufficient time
has elapsed for the hole to coal. Amﬂmal means may be used to cool the
hole.

(1) Except for avalanche blasting, drop fuses or any other method that
calls for ignition of the fuse prior to placement -of the charge in 1ts final
position shall not be used.

(m) Drill holes or any part of such holes Whlch have been charged with

. explosive materials shall not be deepened,”

(n) Drilling shall not be started until all remaining butts of old hoies
are examined for unexploded charges and if any are found, they shall be
detonated or propezly disposed of before other work proceeds. (See Sec-
tion 5293). ) _ )

(o) Except as provided in Section 5278(w), holes to be blasted shall be
charged as near to blasting time as practical and such holes shall be
blasted as soon as possible after charging has been completed. ~ -

(1) No explosive materials shall be left unattended at the blast site,

(2) Loaded holes shall not be left unattended except as permitted in
Section 5278(w). .

(p) Explosive materials shall be kept separated from detonators untLl
charg:mg is started.

(a) Capped primers. shall be made up at the time of charging and as
close to the blasting site as conditions allow.

{r) Only wooden or other nonsparking implements shall be used to
punch holes in an explosive cartridge. :

(s) Areas in which charged holes are awaiting firing shall be guarded
or barricaded aund posted or flagged against unanthorized entry.”

) The double—trunklme or loop system shall be used in detonating—
cord blasting.

(u) Trunklines, in multiple-row blasts, shall malce 1 or more complete
loops, with crossties between 10ops at intervals of not over 200 feet,

(v) All detonating cord knots shall be tight and all connections shall
be kept at right angles to the trunklines.

(w) Loaded holes intended for geophysical operanons

(1) Shall be attended; or

{2) May be left attended, but only where the loaded explosives, if deto-
nated, it will not canse.injuries and where the loaded explosives are:

(A) Anchored, tamped or stemmed so that the charge cannot be re- .

_moved; or

(B) Left so that the detonator leads are inaccessible to or concealed
from unanthorized persons.

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142.3, La-
bor Code. ‘

HisTorY

1, Amendment of subsections (2) and (c) filed 3-28~75; effective thirtieth day
thereafter (Register 75, No. 13). 2. Amendment of subsection (d) and new sub-

" section (J) filed 10-17-75; effective thirtieth day thereafter (Register 75, No.
42).

2. Arendment of section heading and section filed 9-24-97; operative 10-24-97
(Register 97, No. 39).

" 3. Amendment filed 7-11-2003; operative 8-10-2003 (Register 2003, No. 28),
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§ 5279.  Loading and Blasting Near or Under Power Lines.
(a) When ¢lecttic initiated blasting under, ar near overbead power

lines, the leading wires shall be placed at right angles to'such lines and

shall be securelyanchored to prevent the blasting circuit conductors from
being thrown into the overhead lines,

(b) When blasting under, or near overhead power lines, all loaded
holes shall be covered with a nonconductive blasting mat anchored to
prevent the mat or other material from bemg blown into the overhead
lines.

NOTE: Authority cited: Section 142. 3, Labor Code. Reference: Section 142.3, La-
bor Code. .
HISTORY

1. Amendment of section héading and section and new NOTE filed 7-1 1—2003 op-
erative 8~10~2003 (Register 2003, No. 28).

§ 5280. Pneumatic Loadmg of Explosive Materlals for

Blasting.

() Construction of Air Loadcrs

(1) Blastmg agents shall not be loaded into any air loader constructed
of copper, copper alloys, or zinc (including galvanized metals) unless the
loader is constructed so that such incompatible matenals do not come in
contact with blasting’ agents.

(2) An explosive shall not be loaded into any air loader constructed
wholly or in part of ferrous metals except that stainless steel may be used.

(3) The vessel that is pressurized on an air joader shall be designed,
constructed, mspected, and " stamped in compha.nce with the ‘Unfired
Pressure Vessel Safcty Orders. .

(b) Air Toadet Eqmpment

(1) A 20~mesh screen, an air trap or a filter shall be msta]led in the air
supply line adjacent to the loader when a pressure vessel is being used.

~ (2) An air pressure reducing regulator of standard manufacture shall
be installed in the air supply line and be a part of the loader assembly for
a pressure—typa loader.

(3) An air pressure relieving safety vatve of adequate capac1ty shall be
installed in the air supply line between the air pressure reducing regulator
and the pressure vessel of the dir loader. There shall be no valve between
the pressure vessel and the pressure relieving device.

(4) Ari adequate pressure gauge shall be installed in the air supply lme
between the air pressure reducing regulator and the air loader pressure
vessel. .

(c) Air Temperature and Pressure.

(1) The temperature of the air sunphed to thc au‘loades shallnotexceed
150 degrees Fahrenheit

(2) The air pressure shall not excecd 50 pounds per square inch when

- explosive materials are being loaded. -

(3) The air pressure relieving safety valve shall be setto openat apres-
sure not't6 exceed 55 pounds per square inch, when an explosive is being
loaded:

(4) Whena blastmg agent is being loaded, the safety valve shall be set
at not more than 110% of the safe loading pressure, bufin no case to ex-
ceed 110 psi.

(d) Coritrol of Static Elecmmty and- Stray Cuirrents.

(1) There shall be continuous electrical path from the discharge end of
the loaditig tiibe, through the loadmg tuube, the loading line, the a:rloader,
and to ground. The loading tube shall be static dissipating and shall be
at least 2 feet longer than the deepest hole loaded.

(2) Where metal air loaders are on non—conductive rock or earth, an
auxiliary ground shall be provided by metal straps or cables of at least#8
Asmerjcan Wire Gange connected to ground rods. If it is necessary, the
ground rods shall be driven into water—filled holes. The total resistance
from the d1scharge endof the loading tube to ground shall not exceed two
megohms. °

(3) Pneumatic loading equipment shall not be grounded to water lines,
airlines, rails, ot other permanent electrical grounding systems.

(4) The loading tube and: loading hose, if one piece, shall be either of
a distinctive design or else identified at least every 18 inches that itis stat-
ic dissipating. :
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- 5 minutgs prior to.the blast

(e) Operations and Procedures,

(1) The air supply line shall be thoroughly b]own out before it is at-
tached to the air loader. :

(2) All material poured:into a pressure‘type air loader shall be passed
through a screen having openings not larger than half an inch. ‘

(3) Air loaders when used'to blow orforce stemming into loaded holes
shall be thoroughly cleaned before and after such use.
NOTE: Authority cited: Section 142. 3, Labor Code Reference: Section 142.3, La-
bor Code. )

HISTORY

1. Amendment of section heading and section and ne\sf Note filed 7-11-2003; op-
erative 8—-10-2003 (Register 2003, No. 28).

§ 5291, Firing of Explosive Materials (Blasting Operations).

(2) The Lcensed blaster—ifi~charge shall fix the time of blasting,

(b) Blasts are not to be fired without-a waniing.signallprocedure and
until definite assurance that all surplus explosive materials are in a safe
place, and all persons are at a safe distance or under sufficient cover.

(c) Precautions, such as the followmg, shall be taken to prevent unan-
thorized entry into the blast-area: warning signs, barricades, or flaggers
when necessary.

(d) Waming signals shall be given by the use of a compressed air
whistle, a horn, lights or equivalent means, such as flaggers -or voice
warning and shall be clearly audible at the most distant point in the blast
area. Where other than flagger or other visible method or voice warning
is used, the following signals are recommended.

WARNING SIGNAL .o
A 1-minute series of long audible signals

BLASTING SIGNAL
1 minute prior to the blast

ALL-CLEAR SIGNAL
Following inspection of the blast area A prolonged audible signal

(e) The type of warning signal or method shall be posted at one or more
conspicuous Jocations and all employees shall be made farmhar with the
signals and idstructed accordmgly

(® The “ALL CLEAR” s1gnal shall not be given until the licensed
blastet has made a*th'} 1gh! visual mspechon of the’ blast area for mis-
fires. In the Event 6F a tnishite, the requn'ements of Section 5 293 'shall be
complied with before the “ALL CLEAR” signdl i§ given,

. A series of short audible signals

(g) Warning'signs, mdxcatmg ablast: a:ea., shz]l be: mamtamed at all ap~' -
proachies to the blast area, The waming s1gnlettenng shall riot be less than )

4 inches in height on a contrasting backgrouni
(1) Whenever blasting is bemg conducted inthe area immediately ad-

' jacent to-gas pipelines, flammable liquid gas pipelines, electric, water,

fire alarm, telephone, felegraph, and steam utilities, the' Hioensed blaster
shall notify the appropriate representatives of such pipelines or wilities

at least 24 hours in advance of blasting, spécifying the location and in- -

tended timé of such blasting. Verbal notice shall be confirmed with writ-
ten notice before the blast. In an emeroency this time limit may be

waived.
(i) Employees shall be prombxted from entenng the blasgt area after

- blasting until any toxic vapor/fumes, ditst and gases have beefi reduced

to safe limits,

(7} Adfter blasting, the blasting crew shall wait atleast 5 minutes'before

returning to the point of blasting.

(k) For underground blasting; no one shall enter the place where pri-.

mary blasting has been done for at Jeast 15 minutes.
NoOTE: Authority cited: Séction 142.3, Labor Cod° Reference: Section 142.3, La-
bor Code. .
HISTORY
1. Amsendment of subsection (2) and new subsection (e} filed 10-17-785; effective
thirtieth day thereafter (Register 75, No. 42).
2. Amendment of section heading, section and NOTE filed 7-11~2003; operative
§-10-2003 (Register 2003, No. 28).

§ 5292. Secondary Blasting. : '

(a) There shall be no activity of any kind that would create a hazard to
explosive materials that have been placed or are being placed for second-
ary. blasting, .

Register 2003, No. 28; 7~11-2003
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§.5297

_ (b) Where shots are'to be fired in such close proximity that one shot
may displace another, the firing shall be done by use of detonating cord
or instantaneous electric blasting caps.

NOTE: Authority cited: Secnon 142 3, Labor Code. Refen:ncc Section 142.3, La-
bor Code:

' HISTORY
1. Amendment of section and new NOTE filed 7-11-2003; operative 8-10-2003
(chlstcr 2003, No. 28).

§ 5293. Mlsflres.

(2) After each shot the blast area shal] be examined for misfires. If any
are found, or suspected to exist, they shall be reported to the person in
charge. Steps shall be taken to eliminate all undetonated explosive mate-
rials.

(b) In case of a detonator misfire, the shot area shall be made safe under
competent supervision by one of the following means after a 30—-minute
wait following electric or non—electric shock tube blasting, or a 60~min-
ute wait following fuse cap blastlng

(1) Where practical 2 new primer shall be insertedinto the hole and the
hole reblasted, or

(2) Where the hole cannot be reblasted, the stemming and cxplos1vc
shall be washed out with water, or

(3) Where blasting agents are used, try to remove the detonator and cap
sensitive explosive materials.

(4)(A) Where reblasting, washing, or removing explosive materials is
unsafe or impracticabla in a geophysical operation, the Division and sur-
face owners shall be notified within 24 hours. The notice shall include the
location, dcpth and the amount of the undetonated explosive matenal
and

(B) Following concurrence by the Division that retrieval of the explo- -
sive material in a misfired geophysical operation is impractical or unsafe,
a substantial concrete cap capable of contaiming the explosion shall be
placed above the explosive material at least 3 feet below the ground sur-
face, or other permanent protection shall be installed.

(c)If explosive materials are suspected of burning in 2 hole, all persons
in the endangered area shall move to a safe location and no one shall re-
turn to the hole until the danger has passed, but in no case within 1 hour.

(&) Holes shall not be drilled where there is danger of mtersectmg a
charged-hole-of misfired explosives.

(e) No other work shall be performed in the danger area except that
necessary to remove the hazard of the misfire. No othsr employees ex-
cept the licensed blaster and the necessary crew shall be.in the danger
area when a misfire hazard is being removed.

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142.3, La-

bor Code.
HisToRY
1. II:IIcw su)bsectlon (e) filed 3-28~73; effective thirtieth day thsrea.fter (Register 75,
0. 13

2. Amendment of section and new NOTE filed 9-24-97; operative 10-24-97 (Reg-
ister 97, No. 39).

3. Amendment of subsection (b), new subsection {c) and subsection relettering
filed 7-11-2003; operative 8—10—2003 (Register 2003, No. 28).

§ 5294, Coyote Hole Blasfin'g.

(2) Blectric lighting circuits shall not be permitted in a coyote hole
while itis being loaded with explosives. Electric flashlights or cap lamps
shall beused for illumination,

(b) In electrical blasting, the ends of leading wires shall be kept shorted
until ready to blast. Circuits shonld be tested at least every 10 feet if stem-
ming is placed in-the cross—cuts, or before each explosives charge is
placed.

(¢) When detonating cord is used a double line of cord with frequent

cross ties shall be used throughont so that the detonating wave can reach

‘each explosive charge from 2 independent sources.

(@) Coyote holes shall be backfilled tightly and for a sufﬁ01ent length
to prevent a blown—out shot.

(e) The area being loaded for blasting shall be plainly marked both in
front and on top of the bank to be blasted with appropriate warning signs.
NOTE: Anthority cited: Section 142.3, Labor Code. Reference: Section 142.3, La-
bor Cade.
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Hmom' .
1 New NOTE ﬁled 7-~11-2003; operauve 8-10-2003° (Reglster 2003 No. 28).

§ 5295, Use of Safety Fuse—General. : ’

(a) No fuse except safety fuse shall be used for fuse cap blasting,

(b) The average burning rate perfoot of safety fuse used shall be deter
mined by burning not less than three, 3—foot lengths of such fuse in opel
air at or near the blast area. Safety fuse which varies more than 10 percen
from the manufacturer’s stated buming range shall not be used. -

{(c) Notice shall be displayed conspicuously at the work location, stat
ing the burning rate of safety fuse used.

(d) Damaged safety fuse shall not be used. . -

(e) If the roll of safety fuse has not been fully used and is stored for fu-
ture use after blasting has been completed, the average burning rate shall
be re~determined prior to use as required by subsection (b). .

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142.3, La-
bor Code. . .
HISTORY

1. Amendment of section and new NOTE filed 7—11——2003 operative 8-10-2003

(Register 2003, No 28).

§ 5296, Safety Fuse Storage :

(a) In cold weather the safety fuse shall be warmed slightly before be-
ing uncoiled in order to avoid breaking or cracking. ‘

(b) Safety fuse and igniter cord shall be storedin a place which is dry,
cool, oil/grease free, and the relative hum1d1ty of the air is less than 80
percent.

(c) Safety fuse shall not be hung on nails or other proj ecnons that could -

cause a sharp bend to be formed in the fuse.
NoOTE: Authority cited: Section 142.3, Labor Code. Reference: Sechon 142.3, La-
bor Code.

HisToRY

1. Amendment of section and new NOTE filed 7—11:2003; operative 8—-10—2003
(Regzster 2003, No. 28).

§5297. Making Capped Fuses and Primers.

() In capping safety fuse, at least one inch shall be cut from the end
of each coil of the fuse to be used to prevent damp fuse ends from gemng
into the cap.
~ (b) Blasting caps shall be kept in original or eqmvalent containers ex-
cept ay they are used for cappmg safety fuses.

(c) Only a ring~type cap crimper of standard design shall be used for
attaching blasting caps to safety fuse. :

(d) In capping fuse, the fuse ends shall be cut squarely with a sharp cut-
ting blade. The capping operation shall be performed in a safe, dry loca-
tion. The area shall be conspicuously posted with no smoking signs.

{e) A waterproof ring-type crimp or a compound especially prepared
for waterproofing shall be used when necessary. ‘

(f) A capped fuse shall not be attached to the pnmer cartridge by half~
hitch.

(g) The safety fuse shall not be kinked when using the lacing method.
The safety fuse shall lie in smooth curves as shown on the illustration.
The cap shall be properly embedded 2long the axis of the cartridge.

Recommended Methods of Attaching Capped Fuse to
Primer Cartridge

NOTE: Authority cited: Sectmn 142 3, Labor Code. Reference: Section 142 3, La-
bor Code.
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HisTorY
1. Amendment of section and new NOTE filed 7-11-2003; operative 8~10-2003
(Register 2003, No. 28).

§ 5298 Non—Electrlc Blasting Systems.

* (a) Safety Fuse Initiation System.

(1) Safety fuses shall not be ignited before explosive charges are in
place..

EXCEPTION: Avalanche blasting.

{2) Wheh blasting with safety fuse, consideration shall be given to the
following: (A) the length and burning rate of the fuse; (B) the condition
of the escape route; and, (C) the distance to a place of safety.

(3) Safety fusés shall not be used in any location, such as a shaft, raise
or winz, where the lack of adequaté nearby shelter and the distance of
travel to a place of safety is such that there is a hazard to employees from
flying rock'and ‘concussion.

(4) All safety fuses shall be cut sufficiently long to extend beyond the
collar of the hole and in.no case shall they be less than 3 feet in length.

NOTE: At the usual rate of burning, a 3-foot length of safety fuse will fire a shot -

in about 2 minutes.
(5) Only single shots shall be firsd when using 3-foot safety fuses. If

more than one fuse is to be lighted at one time, such fuses shall comply
with subsection (6) of this section.

- (6) When lighting safety fuse, the fuses shall be so timed that no charge
will detonate until at least 2 minutes after the last fuse in-the blast area
has been ignited.

(7) No one employee shall be permitted to ignite more than 12 safety

" fuses in succession. When 2 or more safety fuses in a group are lighted
as one, by means of igniter cord or other fuse-lighting device, they may
be considered as one fuse for the purpose of the subsection.

(8) If more than 3 safety fuses are lighted at one time, no person shall
be permitted to enter the blast area until after a period of time equal to 2
minutes for each foot in the length of the longest fuse in the round or 15
minutes, whichever is the Jongest time. .

(9) At least two'employees shall be present when lighting fuses
EXCEPTION: Avalanche blasting,

* (10) Fuses shall be 1it with devices approved for such purposes.

(b) Shock Tube Initiation System.

o)) Connecuons with othermmanon devxces shallbe secured in aman-
ner which provides for u.mnterrupted propagaﬁon,

(2) Factory—made units shall be used as assembled and shall notbe cut
except that a single splice is permitted on the lead—in trunkline duiring dry
conditions; and

(3) Connections between blast holes shall not bc made until immedi-
ately prior to clearing the blast site when surface delay detonators are
used.

NOTE: Authority cited: Section 142 3 I.abor Code, Rsference Sectlon 142.3, La-
bor Code.
HisTORY
1. Amend.ment of section heading and section and new NOTE filed 9-24-97; opera-
tive 10-24-97 (Regmte,r 97, No. 39), .

2. Repealer and new section heading and améndment of section filed 7-11-2003;
operative 8~10-2003 (Register 2003, No. 28).

§ 5288.1. Use of Detonatmg Cord.

(a) Detonahncr cord shall be selected consistent- w1th the type and
physical condition of the bore hole and stemming and the type of explo-
sives nsed. '

(b) Detonating cord shall be handled and used as an explosive.

(c) The line of detonating cord extending out of a bore hole or from a
charge shall be cut from the supply spool before loading the remamder
of the bore hole or placing additional charges.

(d) Detonating cord shall be handled and used with care 1o avoid dam-
aging or severing the cord during and after loading, stemming and hook-
ing up.

(e) Detonating cord connections shall be made in accordance w1th the
manufacturer’s recommendations, Knot—type or other cord<to—cord

Page 976

connections shall be made only with dctonatmg cordin whxch the explo-

sive core is dry.

(f) ALl detonating cord trunklines and branchlmes shall be free of
loops, sharp kinks, or angles that dlrect the cord back toward the oncom-
ing line of detonation.

(g) All detonating cord connections shall be mspected before firing the
blast.

(b) When detonating cord millisecond—delay connectors or sort—in-
terval-delay electric blasting caps are used with detonating cord, the
practice shall conform strictly to the manufacturer’s recommendations.

(i) When connecting a blasting cap oran elscizic blasting cap to deto-
nating cord, the cap shall be taped or otherwise attached securely along
the side orthe end of the detonating cord, with-the end of the cap contain-
ing the explosive charge pointed ih the dxrec’uon iri which the-detonation
1s to proceed.

(§) Detonators for firing the trunkline shall not be brought to the load-
ing area nor attached to the detonating cord until everything else is in
readiness for the blast.

NOTE: Authority cned Section 142.3, Labor Code. Reference: Section 142.3, La-
bor Code. _

HISTORY
1. New section filed 7-11-2003; opcranve. 8-10-2003 (Register 2003, No. 28).

§ 5289, Firing with Electricity—General.

(2) Before adopting any system of electrical firing,-the licensed blaster
shall conduct a thorough survey for extraneous currents, and all danger-
ous currents shall be eliminated before any holes are loaded. No electric
blasting or preparation for electric blasting shall be done when stray elec-
trical currents exceed 0.05 amperes.

EXCEPTION: Specialty electric’ blasfing caps used as recommended by the
manufacturer.

(b) Electric firing shall be done only with dev1ces desi crned for initiat-
ing electric detonators.

(c) Electric detonators to be fired with blasting machines shall be con-
nected-in accordance with the number and. circuitry limitations recom-
mended by the machine or detonator manufacturer,”

(d) Devices used for igniting electric détonators $hall not cause a.rcmg

 inthe detonators. A circuit mterrupter shall be used when arcing is a prob-

lem R

“(e) All blasting wires shall be kept clear of electric lmes pipes, rails,

and other conductive materials. ‘
(f) That part of the blasting circuit léading from the firing switch to the
blast area shall not be grounded.

(g) All low—voltage electric power Hnes within 50 feet of the holes to.

be loaded shall be removed or de-energized before an electric detonator
or starteris broughtinto the blast area. Where thiis is not practical, acheck
for stray current shall be made with a proper instrument.
(h) The blasting circuit shall be tested with a blasting galvanometer or
other device designed to test blasting circuits before firing the round.
(i) The blasting c:.rcmt shall remain shorted unt:l He round is ready to
test and fire,

(§) Blectric detonators of different brands shall not be used'in the same

round. :
(k) Where light and power circuits are used for blasting, keys to the
shot—firing and safety switches shall be kept by the licensed blaster.
‘When necessary to make repairs, extensions, or tests on the blasting or
shot—firing lines, the licensed blaster or blaster in training shall unlock
and remain at the switch until he or she relocks the switches or designates
that responsibility to someone who reports back to the licensed blaster
with the keys when work is completed. No preparations for loading or
blasting shall be done until all switches are relocked and the keys back
in the possession of the licensed blaster, At the end of the shift, the l-
censed blaster shall give the keys tothe licensed blaster of the following
shift. A duplicate set of keys should be kept by the superintendent under
lock and key in the office. There shall be no other set-of keys fitfing these
locks on the job site. '

Register 2003, No. 28; 7-11-2003
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(1) Mobile radio transmjttérs shall be de-energized and effectively
locked when less than 100 feet from electrical blasting caps that are not
(( in their ongma] container.
: EXAMPLES OF BLASTING CIRCUITS

Electric Dstonators

1] LEADING WIRES

CONNECT!NG WIR!S

ELECTRIC DETONATORS

Diagran; for Series Blasting

CONNECTING WIRES

e {3000)

ELECTRIC DETONATORS

DRiagram for Prralisl Blasting

ELECTRIC DETONATORS

LEADING WiRES

Diagram for Parrallel—Series Blasting

NOTE: Authority cited: Section 142 3, Labor Code. Reference: Section 142.3, La-

bor Code. .

History.

"1. Amendment of subsection (c) filed 3~28~75; effective thirtieth day thereafter
(Register 75, No. 13).

2. Amendment of subsection (a) ﬁled 10-17-75; effective thlmeth day thereafter
(Register 75, No. 42),

3. Repealer of subsection (&) and relettering of existing subsections filed 3—7-80;
effective thirtieth day thereafier (Register 80, No. 10),

4, Amendment filed 7-11-2003; operative 8~10~2003 (R'egistér42003,‘ No. 28).

§ 5300. Firing Switches.

'(a) .The firing switch shall conform to the following minimum stan-

dards:

(1) It shall be an externally operable switch, enclosed in a tight case
provided with a lock.

(2) It shall be a double pole, double throw switch with the handle ar-
.ranged to be locked in the “off” position only.

(3) It shall be provided with & bar for short—circuiting, but not ground-
ing the leading wires when the switch is in the “off” position.

(4) Switches shall have adequate rating for the maximum voltage and
current to be used.

(5) The service entrance switch fuse or circuit breaker rating shall be
fused not exceeding 33 percent of the maximum calculated current re-
qmrcment and will blow at 15 times the fated capacityin 1/20 of a second.

{6) The switch shall be mounted so that the handle is down when the
switch is in the “off”” position. The leading wires shall be attached to the
biade terminals and the power line wires to the up~throw terminals.

(b) When firing by means of a light or power circuit, the circuit shall
be open at all times in at least one place by an air gap of at least 5 feet un-
derground and 15 feet on the surface, between the firing and the auxiliary
switches at all times, except during the actual iring operation. The air gap

shall be established by means of g cable and 2-pole plug and receptacle -

of adequate capacity. The plug shall be provided with adevice, preferably
of automatic type, to short—cu'cmt the wires when the plug is removed
from the receptacle.

(c) The shot firing switch shall be no less than 1,000 feet from the face
of a tunnel if the tunnel length exceeds 1,000 feet.

(d) For tunnels less than 1,000 feet in length; the shot switch shall be
outside the portal.

NOTE: Authority cited: Section 142.3, Labor Code. Refcrencc Section 142.3, La-'
bor Code.
HisTORY

1. New subsections (c)—(d) and new NoTE filed 7-11-2003; operative 8~10-2003

(Register 2003, No. 28).

§ 5301. Auxiliary Switches.

(2) One or more auxiliary switches shall be mstalled at thebegnnnng
of each branch circuit of the permanen: leading wires.

{(b) Such switches shall be as described i in Section 5300 except that
they need not be fused. )
NoTE: Anuthority cited: Section 142 .3, Labor Code. Reference: Section 142.3, La-
bor Code.

HisTory
1. New NortE filed 7-11-2003; operative 8-10-2003 (Register 2003, No. 28).

§8302. Permanent and Temporary Leading Wires.

(a) Allleading wires shall be type “‘S” cable or equivalent, or shall con-
sist of 2 suitable insulated solid aluminum or solid copper wires. ,

(b) Permanent leading wires shall be installed in conduit or shall be
strung on insulators and kept at least 5 inches apart.

(c) The conductor tised to close the air gap shall be type “S” cable or
equivalent.

(d) All leading wires sha]l have the capacity to carry the required ﬁnnu
current to the detonators. In no case shall a capacity of less than copper
wire No. 14 American Wire Gauge or dluminum wire No. 12 American
‘Wire Gauge be nsed, except No. 18 American Wire Gauge may be used
for one electnc blastmg cap.
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§ 5304
SERVICE ENTRAMCE BLASTIRG SECTIONING:
SWITCH SWITCH | SWITCN
PROTECTIVE LEADING
UNGROUNDED o FILoT Lame REGEFTACLE LINES  WOOD PANEL
BIKGLE PHASE . {OUTSIDE CABINET) i
£C ar DT : g E; FLEXIHLE CABLE: -7
FOWER e | FIRE
. i " | 1A rostmion
| I ya— —
000 oo} 1 i r TO BLASTING
* PANEL . : o " GIRCUIY
FUSE : . y o
e == W s
1 L N #OSITION
CROUND ~—o) L ! - msuu'rroa ]
(BOX ONLY) | S e PILOT LAMP ! SUPPOR
& »
\ WODD PANEL 1’ MINIMUR AR GAP
{iN LOCKED CARINET) 5 FEET UNDERQROUND
15 FEET SURFACE
Recommended power firing systems for series and parallel series firing with no cireuit interrupter.
"
SERVICE ENTRANZE BLASTING ' SECTIONING
cixculy
switcH swiTcH ToRRUFTER EWITCH
' FILOT LAR® - PROTECTIVE LERDING
UNCROUNOED OUTSIDE CABINET} REGEPTALLE LInES WOOD #AMEL
AC POWER SORMTE : . 4.
) '3 FLEXIRLE CABLE - }
. ; It FIRE
—— 1 -~
: = A {]
] - mr | } LA POIITION
. (“7 cIRoUIY s !/ »31F To -
FUSE 'z . A h 1
" 1 ] 3 ct_ncun
b R ¢
1 N i - . &
. P \L ﬁ' BHORT
S | e e e ] N Ti
: e FLLOT LAMP ¢ FosITION
b o
e T — F 1 -
GROURE - o
= WOOD FANEL '-—ﬁ
(ROX OMLY) R WIHMUAL AR GAP

(¥ LOGKED CARINET)

£ FEET UMDERGROUND
15 FEET SURFACE

Recommended power firing systems for series and paralle! series firing using a circuit interrupter.

() All splices shall be well made and shall be so joined as to be electri- .

cal and mechanically secure. Splices shall be taped or otherwise effec-
tively insulated.
NOTE: Authority cited: Section 142.3, Labor Codc Reference: Section 142.3,La-
bor Code.

HISTORY

1.  Amendment of subsection (d) and new NoTE filed 7-11-2003; operative
8-10-2003 (Register 2003, No. 28).

§ 5304. Biasting Procedure with Power and Light Circuits.

() Before conpecting the leading wires to the leg wires, the licensed
blaster shall make sure that the auxiliary switch or switches are locked
in the“off” position, the air gap is open, the short~circuiting device is in
place, and the firing switch is locked in the “off” position.

Pag

(b) If an electric circnit from a light or power source is ﬁsed for firing
shots, the electrical connections shall be made within an approvcd weath-
erproof enclosure.

(c) Leading or cormecting wires shall be tested for the presence of stray |

electric current before they are attached to the leg wires, The test shall be
made with an instrument designed and approved for this purpose. If stray
current is detected it shall be eliminated before the connection is made.

(d) Before the 1ég wires are connected to the temporary leading wires,
the blaster shall cause all persons to leave the blast area and proceed to
a safe locaton.

(¢) When the blast area is clear of all persons, the person responsible

for firing shall proceed to the auxiliary switch, unlock it, and move the
switch-handle to the “on” position.
(f) After blasting, no one shall approach the blasted area un’ul:

-

Register 2003, No, 28; 7—~11-2003
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§ 5306

(1) The blast.in-g switch has beenlocked inthe "‘c;ff’ "or* open posmon,

and,

(2) The blastmg sw1tch attachment plug hag been d1sconnected from

the electrical source, and,
(3) The blasting wires have been shorted together.

(g) In case the shot fails to fire (misfire) or the licensed blaster is not
sure that the charges have fired, the licensed blaster shall lock the firing

General Iﬁdush'y»‘Sat:ety Orders

.-switch in the “off” position and open the air gap. The licensed blastes
shall ‘wait at least 30 minutes before proceeding to the auxiliary switct
-which shall be locked in the, *off” position before entering the blast area.
(h) Only the crew actually necessary for the loading and connecting-
up operation shall be at the face during operations. :
(i) No unnecessary work shall be done at the fate during or after load-
ing bafore the shots are fired.

. BLASTING CIRCUIT DIAGRAM
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HistorYy

1. Amendment of section, inclnding transfer of Plate C~27 from section 1938, Ap-
pendix C, and new NoTg, filed 7-11-2003; operative 8-10-2003 (Register
~ 2003, No. 28).

§ 5305 -Electrie Blasting Dev:ces and Electric Blasting
Machines.

(a) All blasting devices and blastmg machines shall be in the charge
of the licensed blaster-in—charge and no other person shall connect the
leading wires to the blasting machine or other blasting devices.

(b) Leading wires shall not be connected to blasting devices or blasting

machine until all steps preparatory to firing have been completed and all -

persons proceed from the blast area to a safe location.

- ' "-/’ermanen/ é/a:r.'wy wires

.NOTE: Anthority cited: Section 142.3, Labor Code. Reference: Section 142.3, La-

Insulotors

(c) After firing the round, the licensed blaster—in—charge shall imme-
diately disconnect all wires from blasting devices or blastmg machines
and short—circuit the leading wires.

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142 3,La-
bor Code.

HisTORY

1. Amendment of section heading and section and new NOTE filed 7-11~2003; op-
erative 8-10-2003 (Register 2003, No. 28), .

§ 5308, Electrie Blasting in Proximity with Radio
Transmitters, .
(a) A sign shall be posted reading, “BLASTING AREA TURN OFF

-2-WAY RADIOS AND CELLULAR TELEPHONES,” “BLASTING

ZONE 1000 FT” and “END BLASTING ZONE.” Lettering of the sign
shall be at least 4 inches in height and 5/8—inch stroke on a sharply con-
trasting color-background. The sign shall be displayed prior to installa-
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tion of electric~sensitive devices, during loading and during blasting op-

erations,
NOTE: Where applicabile, see State of California, Department of Transportation,

Traffic Manual,.Chapter 5, Traffic Controls for Construction and Maifitenance

Work Zones for specific sign requirements.
(b) Signs shall be posted zpproximately 1,000 feet from the blasting

area on all public access.

(c) Electric blasting operations shall not be canducted closerto any ap-
erating mobile or fixed radio, television, or radar transmitter than the dis-
tances shown in the following tables:

Table 1
Recommended Table of Distances for
Commercial AM Broadcast Transmitters

(0.535 to 1.605 MHy)

Transmitter Power(l) Minimum Distance
(Watts) . (Feet) [ .
Upto 4, 000 ------------------------------------------------- . 720 (1) Based on the configuration with the blasting machine being the component of
5,000 ..o i 800 the blasting circuit closed to the transmitter, using 20.8 MHz, which is the most
10,000 ............. T 1,130 sensitive ﬁ'equeucy‘.
25 000, . . coiiierei i Y 1,790 2) ThlS table should be apphed t6 International Broadcast 'I‘ransmlttcrs in the
50,000 ) L 2,500 1095 MElz ranve.
100,000 .« evvennns el 3,600 o &
500,000 + v ctet e et e e e * 8,000 Power delivered to the antenna.
® Present maximum for International Broadcast.
Table3
Recommended Distances of Mobile Transmitters and Cellular
Telephones Including Amateur a.ud Citizens’ Band
MINIMUM DISTANCE (Feet)
VHF UHF -
VHF 144 10 148 MHz 450 10 470 MHz
Transmizter() MF HF 35 to 36 MHz Public Use Amateur Public Use
Power 1.7 t0 3.4 MHz 2810 29.7 MHz ' 42 to 44 MHz Public Use 150.8 to 161.6 MHz Cellular Telephones
(Watts) Industrial Amateur 50 to 54 MHz Amateur Public Use Above 800 MHz
1 15 47 : 37 12 8
5 . 33 105 32 27 . 18
10 ’ 46 148 116 38 25
50 . 102 337 259 85 . 55
100 144 468 366 120 - 78
180(2) 193 627 491 161 104
200 - 204 661 518 170 ' T 110
250 . 228 739 579 . ) 190 123
5003 322 1,045 818 268 174
6004 353 1,145 897 294 190
1,000 455 1,478 1,157 379 245
1500(5) .. 557 1,810 - 1,417 464 300
10,000 - 1,438 4,673 3,659 1,198 775
~ Citizens Band, Class D Transmitters, 26,965 MH,,
(Channel 1)-27,405 MH, (Chamnel 40)
.Type ) Recommended Minimum Distance
) Hand-Held Vehicle-Mounted
Double Sideband ~ 4 watts maximum ’
~transmitter power Sft. : . 65 ft.
Single Sideband ~ 12 watts peak .
. envelope power 20 ft. 110 ft.

(1) Power delivered to antenna.

() Maximum power for two-way mobile units in VHF (150.8 or 161.6 MI-IZ range) and for two-way mobile and fixed station units in UHF (450 to 460 MH, range).

Ipower delivered to the antenna,
250,000 watts is the present maximum power of U S. broadcast transmitters in this

frequency range.
Table 2
Recommended Distances for Transmitters Up to 50 MHz
(Excluding AM Broadcast) Calculated for a Specific Loop Pickup
Configuration(D@

Minimum Distance

Transmitter Power)

(®) Maximum power for major VHF two-way mobile and fixed station units in 35 to 44 MH, range.
© ) Maximam power for two—way fixed station units in VHF (150.8 to 161.5 MEL, range).

(5) Maximum power for amateut radio mobile units.

(6) Maximum power for some base stations in 42 to 44 ME, band'and 1.6 to 1.8 MH, band.
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Table 4 . .
Recommended Table of Distances for VHF TV and FM Broadcasung
Transmitters -
Effective Radiated Fower Minimum Distance (Feet) -
(Warts) Channels2 to 6 FM Radio Channels 7 1o 13
Up to 1,000 820 667 502
10,000 1,450 1,190 892
100,000(0 2,580 2,115 1,585
316,0002) 3,450 2,820 2,130
1,000,000 4,600 3,770 - 2,820
10,000,000 8,190 . 6,690 5,020

(1) Present maximum effective radiated power channels 2 to 6 and FM~—100,000
watts.
(2) Present maximum effective radiated power chmmels 7 to 13—316,000 watts.-

Table 5
Rccommcnded Table of Distances from UHF TV Transmitters
E]j‘ecnve Radiative Power Minimum Distance
(Warts) (Feet)

Upto 10,000 . ... . . it e et aa 600
1,000,000 . ..t e et e e 2,000
5,000,00000) L e 3,000
100,000,000 . ... tin i e et e e i 6,000

(1) Present maximum power channels 14 to 69—5,000,000 watts,

Note: RECOMMENDED TABLES OF DISTANCES

These tables of distances are designed for the convenience of the licensed blast-
er. The selected groupings include al] the obvious types of RF transmitters that will
be encountered around blasting sites. ’ '

These.tables were derived from analytical worse case calculations. They are
based on an assumed 40-milliwatt no-fire level of commercial blasting caps. Ac-
tual field tests have shown that these tables are conservative as would be expected.
Because of the uncertainties involved in field tests as to the efficiency. of RF energy
pickup and its.delivery to the blasting cap, we swongly recommend that these
tablesbe followed. If these tables present distances which are operationally incon-
venient {0 use, we suggest field tests be made by expert consultants and the proce-
dures detailed for providing minitum RF pickup be adhered to.

The data updn which these tables are based were derived by the Franklin Insti- -

tute Research Laboratories for the Institute of Makers of Explosives.

(d) The specified distances in the tables may be reduced provided spe-
cial precautions, acceptable to the Division are taken.
NOTE: Authority cited: Section 142.3, Labor Code Reference: Section 142.3,La-
bor Code.

History =

1. Amesdment of subsection (a) filed 7-8-81; effective thirtieth day thereafter

(Register 81, No. 28).

2. Amendment of section and NOTE, including transfer of section 1938, App. B,
Plate B-15 to section 5306, tables 1-5, filed 7~11~2003; operative 8-10-2003
(Register 2003, No. 28).

§ 5307. Blasiing in Excavation Work Under CDmpressed
Air.

(a) Detonators and explosives shall not be stored or kept in caissons,
Detonators and explosives for each round shall be taken directly from the
magazines to the blasting zone and immediately loaded. Detonators and
explosives left over after loading a round shall be removed from the
working chamber before the connecting wires are connected up.

(b) When detonators or explosives are brought into an airlock, ho em-
ployee except the licensed blaster, lock tender and the employees neces-
sary for carrying, shall be pfmmtted to enter the air lock. No other materi-

. al, supplies, or equipment shall be locked through with the explosives.

(c) Detonators and explosives shall be taken separar.ely into pressure
working chambers,

(d) The Iicensed blaster shall be responsible for the receipt, unloadmg,
storage, and on-site transportation of explosives and detonators.

(e) The explosives suitable foruse in wet holes shall be water-resistant

and shall be Fume Class 1.
(f) Al metal pipes, rails, air locks and steel tunnel lining shall be elec-
trically bonded together and grounded at or near the portal or shaft, and

such pipes and rails shall be cross-bonded together at not less than .

1,000—foot intervals throughout the length of the tunnel. In addition, each
low—air supply pipe shall be grounded at its delivery end. '
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NOTE: Authority cited: Sccuon 142.3, Labor Code. Reference: Sccuon 1423 La
bor Code )

HISTORY :
1. New section ﬁled 7-11-2003; operanve 8-10-2003 (Reg:stcr 2003, No. 28).

§ 5308 Underwater Blasting.

(a) Loading tubes and casings of dissimilar metals shall notbe used be-
cause of possible electric trans1ent currents .from galvanic action of the
metals and water.

{(b) Onty wai:er—reszstant blasting caps and dctonatmg cords shall be
used for all marine blasnng Loading shall be done through a non—spark-
ing metal loading tube when tube is necessary.

(c) No blast shall be fired while any vessel under Way is closer than
1,500 feet to the blasting area. Those on board vessels or craft moored or:
anchored within 1,500 feet shall be notified before a blast is fired. -

(d) No blast shall be fired while any swimming or diving operations
are in progress in the vicinity of the blasting area. If such operations are
in progress, signals and arrangements shall be agreed upon to assure that
no blast shall be fired while any person is in the water. ’

(€) Blasting flags shall be displayed.

(f) The storage and handling of explosives aboard vessels used in
underwater blasting operations shall be according to provisions outlined .
herein on handling and storing explosives. '

(g) When more than one charge is placed underwater, a float device
shall be attached to an element of each charge in such a manner thatit will
be released by the firing,

NOCTE: Anthority cited: Secuon 142.3 3, Labor Code. Reference Secnon 142.3,La-
bor Code.

HIS;"ORY
" 1. New section filed 7-11-2003; operative 8-10-2003 (Reg;lster 2003, No. 28).

Artlc!e 118. Explosives for Well Servuce
' industry

§ 5311. Scope.
This article shall cover loading, assembly, transporting and storage,

.and well site use of special industrial explosive material, perforating -

tools, including projectile firing devices and similar explosive-actuated
devices, .
NOTE: Authority cited: Section 142 3, Labor Code, Reference; Section 142.3,La-
bor Code :

' HISTORY . ‘ :
1. New NOTE filed 7-11-2003; operatve 8-10-2003 (Register 2003, No. 28).

§ 5312, Loading or Assembling of Industrial Explosives
and Devices and/or Propellent Devices.

(&) Loading operation of projectile firing devices which would fire in
other than a vertical plane shall be isolated from other operations by a par-
tition constructed of materials capable of withstanding the explosion of
the device or shall be carried on in a separate area at least 25 feet from
. other work areas.

(b) Loading operations of projectile firing devices whlch fire only in
a vertical direction shall have the work areas clearly delineated to sepa-
rate them from other work areas.

{c) Loading operations of other types of exploswe and/or propellant-
actuated power devices shall be conducted in clearly defined areas sepa-
rated from other work areas,

{d) Electrical apparatus in the loading area shall conform with the wir-
ing requirements for Class II, Division 2, Hazardous Areas, Electrical
Safety Orders, except that no electrical outlets or electrical tools are per-
mitted on the loading bench. Metal parts of loading benches and racks
shall be electrically bonded and grounded. <

(e) Work benches used for loading shall be smooth finished to facili-
tate cleaning.

(f) Materials not necessary for the operation shall not be stored in the
loading area.

(g) Ouly personnel necessary to the loadm0 operation shall be in the
loading area.

Register 2003, No. 28; 7-11-2003




§ 5313

BARCLAYS CALIFORNIA CODE OF REGULATIONS

Title 8

(1) The amount of explosive materials in the loading area shall'be im-
ited to that amount required for the day’s loading operations.

(i) Waste, scrap and unused explosive materials shall be kept in la-
beled, covered containers and be returned to the magazine immediately
upon completion of the days loading activities. More than one day’s ac-
cumulation of waste or scrap explosives shall be stored in at least a Type
2 magazine, located outside the loading area, or destroyed or desensitized
in a safe manner.

.(G) Spilled explosives shall be cleaned up promptly.

(k) Explosives shall not be subjected to excessive heat, friction, or
force during loading operations. -

(D) Detonators shall not beinstalled in explosive devices in the loading
area unless assembly of the detonator is necessary at the time of loading.

(m) Explosive loading areas shall be posted with a sign réading, “EX-
PLOSIVES,” with letters 4 inches high and a 5/8—inch stroke or a back-
ground of sharply contrasting color.

NOTE: Authority cited: Section 142.3, LaborCode Reference: Sectior 142.3, La—
bor Code.
: HisTory
1. Amendment of subsectmn (c) filed 10~17-75; effective thirtieth day thereafter
. (Register 75, No. 42).

2. Amendment of section heading and section and new NOTE filed 7~11-2003; op-
erative 8-10-2003 (Reg1ster 2003, No. 28). .

Storage and Transportation of Industrial Explosive
Materiais..

(a) Industrial explosrve charges shall be transported as explosive ma-
terials.

(b) Explosive devices shall not be transported with detonators in-
stalled unless installation of the detonatoris necessary at the time ofload-
ing.

© Exploswe charges shall be protected from mechanical damage,
heat, and electric current during | storagé and transportation. ’

(d) Loaded explosive power actnated devices shall be stored in a man-
ner which will result in the least possible hazard to employees in case of
fire or premature explosmn as follows:

§ 5313.

1) et charges assembled in appropnate carriers shall be stored on

storage racks ‘in designated areas or &s appropriate.

2) Pro_]ecnle—type devices to be mamtamed in the horizontal position
“shall be stored in pifs ‘Below ground 1&vél in an isolated part of a building
at least 25 feet from work areas, in an open area at least 25 feet from any
building, or surrounded by a barrier capable of withstanding the blast of
the device and/or containing the projectile(s).

(3) “Armed”™ explo devrces (detonator mstalled) shall be stored in
pits below goind Tevelor compartmented steel containers.

(e) Quantities of exploswe—actuated power device charges less than
50 pounds net- weighi Gfexplosives, not assembled agifi subsection (b)(l)
or less'than 500 defonators nay be stored in a Type 2 magazine located
in abuilding provided-that: :

(1) The storage area within the building is enclosed by walls of one-
hour fire resistatit constriiction or the enclosure is protected by an. accept—
able antomatic'sprinkief system or the magazine is located within 10 feet
of an exit.

(2) The magazite is on a floor having a groimd level exm

(3) A distance of 10 feet is maintained between detonator and explo-
sive magazines.

NOTE: Authority cited: Section 142. 3 Labor Cade. Reference: Section 142.3, La-
bor Code. )

HisTorRY -

1. Amendment of sectmn heading'and section and new NoTe filed 7+11-2003; op-
*  erative 8~10~2003 (Register 2003, No. 28).

§ 5314. Firing with Electricity—Well Site.

{(a) Before implementing any system of electrical firing, the licensed
blaster shall conduct a thorough survey for extraneous currents; and all
dangerous currents shall be eliminated before any loading is accom-
plished.
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(b) The firing circuit shall be effectively shorted following testing and
remain shorted until the explosive device is lowered below the surface
of the well.

(c) Well casing, service unit andrig, shall be connected and effecuvely
bonded to minimize stray currents.

(d) Warning signs shall be posted at all entrances to the well site vnth
lettering “RADIO TRANSMITTING PROHIBITED IN THIS AREA™
or equivalent. Lettering of the sign shall be at least 4 inches high in red
letters with a 5/8~inch stroke on-a-white background.

(&) Perforating shall not be knowingly conducted closer to any operat-
ing mobile or fixed radio; television, or radar transmitter than shown in
tables in Section 5306, unless special precantions are taken that are ac-
ceptable to the Division.

(f) Employees shall be proh.lb1ted from entering the cellar after blast-
ing until any toxic vapor/fumes, dust and gasses have been reduced to
safe limits.

NOTE: Authority cited: Section 142.3, Labor Code. Referénce: Section 142.3, La-
bor Code. ) .
HISTORY

1. Ameudment of section and new NotE filed 7-11-2003; operative 8-10-2003
- (Register 2003, No. 28).

Article 119. Manufacturmg and Processing
of Explos:ve Materials

§ 5318, Scope.

Thee orders in‘this Article shall apply to the manufactunng, processing
and hand]mg of explosives, blasting agents, ammunition and pyrotechnic
devices upon the manufacmnng site including:

(a) The assembly of téw matenals

® Handlmg activities of raw. materials, such as: mixing, grinding,
blending, forming, 1oading encasement packaging and simildr activities
in the manufactunng process

(c) On-site testitig and storage of exploswe matenals arxd the pack-
aged product through Temovil from storage for transportation off the
manufacturing site.

(d) Packing and repacking of explosive materials for wholesale dis-
tribution.” .

(e) The disposal-of all waste explosive materials resultirig: from ‘the

‘manufacturing process.

EXCEPTION: Forthe purpose of this Article, the shanufacturer of explosive materi-
als does not include any person who assembles of fabricates any sets or mechanical
pieces for public display, and/or persons operating within the scope of apubhc dis-
play Lcense, or a pyrotechnic operator license.
NOTE: Authority cited: 142.3, Labor Code. Reference: Section 142.3, Labor
Code.
HisToRY :

1. New section filed 11-1-76 as an emergency; effective upon filing (Register 76,

No, 45).
2. Certificate of Compliance filed 1-11-77 (Reglster 77, No. 3).

" 3. Amendroent of subsection (d) filed 8—18—77 effecbve thirtieth day thereafter

(Register 77, No. 34),

4. Amendment of subsectwn (d) filed 9-1 9-—80 effecnve thirtieth day thereafter
(Register 80, No 38),

5. Amen of article headmg and section filed 9-24-97; operaﬁve 10-24-97
(Register 97, No. 39).

6. Amendment of article heading and first paragraph, new subsection (d) and sub-
section relettering filed 7-11-2003; operative 8-10-2003 (Register 2003, No.
28).

§ 5320. Reporting Requirements.

(2) Employers manufacturing explosive materials shall make avail-
able iipon request by the Division the following information:

(1) The exact location of the place of manufacture.

(2) The kind or kinds of explosives, ammuniticn, blasting agents, or
pyrotechnic devices to be manufactured or processed, and the property

" of hazardous materials to be used.

(3) The namies and address es'ofindividual owners, partners, or officers
of a corporation.

Register 2003, No. 28; 7~11-2003
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(4) A map of the operating premises with the operatm g buildings indi-
"cated in ‘which greater than one pound of explosives is manufactured,
handled, used, or stored ’Ihe ‘maximum amount of explosives greater
than one pound to be used in each building, number of persons in each

operating building, ba.mcade locatwns and dimensions, and the location
and capacity of storage magazines.

BXCEPTION: This article shall Tot be construeéd as applying to, or prohibiting the
mixing of, binary components or blasting agents such as ANFO in the loading area

. provided all necessary safety. precautions are taken.

(5).A copy of the general safety rules which the manufacturer will en-
force including plans for emergency procedures in the event of fire or ex-
plosion.

NOTE: Authority cited: Section 142 3, Labor Code. Reference: Section 142.3, La-

" bor Code.

HisTORY
1 Amendmentfded 11-1-76 as an emergency; cffective upon ﬂlmg (Reg;ster 76,
No. 45).
2. Certificate of Comphance filed 1-11-77 (Register 77, No. 3).

3. Amendment filed 8—-1 8-77, effective thirtieth day thereafter (Register 77 No. .

34). .
4. Amendment of section and new NoTE filed 7—11-~2003; operative 8-—1 0-2003
(Reglster 2003, No. 28)

§ 5321. Plans of Piant.

A copy of the plans of the plant shall be kept in the office on the prem-
ises of each explosives, ammunition, blasting agents, pyrotechnic de-
vices processing facilities, or manufacturing plants, and shall be made
available to the Division upon request.

" NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142 3,La-

bor Code.
HiSsTORY .
1, Amendment filed 7—16—76 effective thirtieth day thereafter (Register 76, Na.
29).
2. Amendment of section and new No’m filed 7-11-2003; operative 8—10—2003
(Regxster 2003, No. 28),

§ 5322: Training and Instruction.

Employees who handle explosive material shall be instructed i in the
hazards.of the materials and processes in which they are to be engaged
and with the safety rules governing such materials and processes.

. ‘NOTI-.‘ Authority cited: Section 142. 3, Labor Code. Reference Section 142.3,La-
" ‘Bor Code.

HisTORY
1. Amendment of section heading and section and new NoTEfiled 7-1 1—2003 op-
erative 8-10-2003 (Register 2003, No. 28). :

§ 5323. Emergency Procedure.
NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142.3, La-

" bor Code, _

) . HISTORY
1. Repealerof section and new Nore filed 7-11-2003; operative 8-10~2003 (Reg-
~ ister 2003, No. 28). -

§ 5324. Change Rooms and Washing Facilities. _
‘Whenever employees are required to change from street clothes into

" protective clothing, change rooms shall be provided equipped with lock-

er space suitable for employees street clothing and persona] effects at
each explosives, ammunition, blasting agents or fireworks manufactur-
ing plant. Shower baths and washbasins with hot and cold nmning‘ water
shall be required where necessary.
NOTE: Authority cited: Secuon 142 3, Labor Code. Reference: Section 142.3 La-
bor Code. .

History '
1. %endment filed 7-16-76 effective thlmeth day thereafter (Reglster 76, No.

2, Amendment of section and new NOTE ﬁled 7-11-2003; operaﬁve 8-10-2003

(Register 2003, Na, 28)

§ 5325, Food.
Employees shall not be permitted to eat at places where explosive ma-

_ terials or pyrotechnic devices are present.

NOTE: Authority cited: Section 142.3, LaborCode. Reference: Section 142.3, La-
bor Code.
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HISTORY R
1. Amendment of section and new Nom filed 7-—11—2003, operanve 8~ 10—200- ’
(Register 2003, No. 28).

§ 5326, Intraline Dlstance.
Note: Authority cited: Section 142.3, Labor Code. Rcferenoe Section 142.3, La-
bor Code
' - HISTORY -
1. égr;xendment filed 7—16—76 effective thirtieth day thereafter (Register 76, No.

2. Repealer of section and new NoTE filed 7-11-2003; opm'anve 8-10-2003 (Reg-

ister 2003, No. 28).

§ 5327. Intraline Separation of 'Operating-Buildingg.

(a) All mass detonating explosives and pyrotechnic devices manufac-
turing buildings, includirig those where explosive charges are assembled,
prepared, or loaded shall be separated from all other buildings, including
magazines, within the confines of the manufacturing plant at a distance
not less than those shown in the following table when bmldmgs are BAR-
RICADED.

Nore: Exploswes not subject to mass detonation may be processed in buildings

located in accordance with other intraline distance tables of recognized authority

such as DOD or ATF Tables 55.219 and 55.222 through 55.224, with footnotes.
(b) When 2 building or magazine containing explosives is not barri-

caded the intraline distances shown in the following Table shall be
doubled.
Intra Plant Distance Table
For Use Only Within Confines of Explosives Manufacturing Plants

Distance in Distance in

- Feet When Feet When

Pounds Pounds Building is  Pounds Pounds  Building is

Over  NotOver  Barricaded* Over  Not Over Barricaded*
2 5 16 12,000 14,000 220
5 10 20 14,000 . 16,000 - 230
10 20 25 16,000 18,000 238
20 30 28 18,000 20,000 245
30 40 31 20,000 25,000 265
40 50 34 25,000 30,000 280
50 75 38 30,000 35,000 285
75 100 42 35,000 40,000 310
100 125 45 40,000 45,000 320
125 150+ 48 45,000 - 50,000 330
150 200 53 50,000 55,000 340
200 250 57 55,000 60,000 350
250 300 60 60,000 . 65,000 360
300 400 66 65,000 70,000 370
400 500 71 70,000 75,000 380
500 600 76 -75,000 80,000 390
600 . 700 80 80,000 . 85,000 395
700 800 ' 84 85,000 90,000. 400
800 900 . 87 90,000 95,000 410
900 1,000 90 95,000 100,000 420
1,000 1,200 96 100,000 110,000 430
1,200 1,400 . 101 110,000 120,000 445
1,400 1,600 106 120,000 130,000 - 455
1,600 1,800 110 130,000 - 140,000 465
1,800 - 2,000 113 140,000 150,000 475
2,000 2,500 - 122 150,000 160,000 485
2,500 - 3,000 130 160,000 170,000 495
3,000 4,000 143 - 170,000 180,000 505
4,000 5,000 - 154 - 180,000 190,000 515
5,000 6,000 164 190,000 200,000 - 525
. 6,000 7,000 172 200,000 210,000 535
. 7,000 . 8,000 180 210,000 - 230,000 555

8,000 © 9,000 190 230,000 250,000 575.

9,000 10,000 200 250,000 275,000 600
10,000 12,000 210 275,000 300,000 635

€
*When a building or magazine containing explosives is not barricaded, the dis-
tances shown in this Table should be doubled.

NoTE: Authonty cited: Section 142.3, Labor Code. Reference: Section 142.3, La-
bor Code. - .
HisTorRY
1, zzﬂrgmendment filed 7-16-76; effective thirtieth day thereafter (Register 76, No.
). .
2. Amendment of section and new NOTE filed 7-11~-2003; operative 8—10-2003
(Register 2003, No. 28).
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§ 5328. Operating Buildings and Equipment.

(a) Operating buildings or rooms in which -more than 50 pounds of ex-
plosive materials which mass detonate are present at any time shall be
constructed with at least one wall and roof of explosion-relief type. The
direction of the relief wall shall be so placed as to be of least hazard to
employees in adjacent buildings.

(b) When explosion pressure relief venting is required, the venting
area shall be calculated on one square foot for each 35 cubic feet of build-
ing or room area.

(c) Floors and work surfaces shall be constructed to facilitate clea.mng
- and to precinde, to the extent possible, cracks and crevices in which ex-

plosive materials can lodge/accumulate. . .

@ When it is desirable to heat or cool buildings in which exploswes
are manufactured or charges are prepared, this shall be by steam, water,
or other indirect- sources. No floor registers will be permitted.

(e) All electrical wiring and equipment shall bein accordance with the
Electrical Safety Orders.

(f) Bonding and grounding means shall be provided to prevent accu-
mulatton of static charges,

) Hydra.uhc or pneumatic presses and hand jacks shall be provided

- with pressure—rehef valves so arranged and set that the material being
processed will not be subjected to pressiire likely to cause it to explode
Dies and plugged préss equipment shall not be cleared by striking blows
that may detonate or start the material burning.

EXCEPTION: Where provisions have been made to contain or preclude a fire/deto-
nationi

(h) Explosives dust shall not be exhansted to t.he atmosphere. Where
vacuum dust collection .systems are uséd, they shall be designed by a
qualified person, installed and maintained comimensurate with the haz-
ards ifivolved, incorporating the following requirements;

(1) Adequate filters shall be installed between the source vacuum and
the point of pick~up to prevent explosive materials from entering the vac-
uum pump or exhauster.

{2) The eAploswe material dust collection system shall be designed to
prevent pinch peirits threaded fittings exposed to the hazardous dust and
sharp turns, dead ends, pockets etc., in which explosive materials may
lodge and a.ccumulate outside the collecting chamber.

(3) The entire’' vacuum collection system shall be made electncally
contiriuous and be grounded t0 a maximum resistance of 5 ohms.

(4) Chambers ‘in'which the dust is collected shall not be located‘in the -

operating area unless protective shields adeguate for the maximum quan-
tity of-material in the collector are furnished for personnel protection.

6) No'more thmﬁitwo rooms.shall be serviced by a common connec-
tion to a vacuum-collection chamber. Where interconnections are used,
means shall be employed 0’ prevent propagation of an incident via the
collection piping.

* (6):When collecung sensitive-explosive materials such as black pow-
der, lead azide; ete:) a “wet” collector which moistens the dust closg to
the point of intake and maintains the dust wet until removed for disposal

shall be used. Wemng agents shall be compatible with the explosive ma- .

terials:
(7) Explosiv .
: chamber as ofter; fnecessary to prevent overloading, but under no cir-
cumstances shallthe materialbeleft in the chamber overnight. The enfife
syster shall be cleaned at a frequency that will eliminate hazardous con-
centrations of exploswe materjdl dust in pipes, tubing, and/or ducts.

@ Squm'el cage blowers shall not be used for exhausting hazardous
funes, vapors, or gases. Only non-sparking fan Blades shall be used for
fanslocated within the ductwork and through which hazardous materials
are exhausted, Motors shall be located outside the duct.

(i) Work stations for explosive materials shall be separated by dis-
tance, barrier, or other means, so fire/initiation in one station will not ini-
tiate explosive materials in the next work station. When necessary, each
operator shall be protected by a protective shield located between the op-
erator and the explosive-device or explosive materials being processed.
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This shield shall be designed 6. safely: withstand-a blast from the maxi-
mum amount of explosive materials allowed behind it. -
(k) A prototype of the shield to beused shallbe tested and proven sufﬁ-

cient for the antlmpated condmons pnor t6 an operanonal model being -

placed in service.

(D) If the personnel protection wall for the requn‘ed operation becomes
so large that it is impractical, the operatar shall perform the operations
by remote control or be protected by a suitably constructed shelter de-
signed with a safety factor of notless than 4 t¢ withstand the overpressure
from the maximum amount of explosive materials in process.

NOTE: Authority cited: Section 142 3, Labor Code. Refetcnce Section 142.3, La-
bor Code. i . .
HisTORY

1. Amendment of subsection (f) filed 10-17-75; effective thtmeth day thereafter )

(Register 75, No. 42),

2, Amendment filed 7-16-76: effective thirtieth day thereafter (Register 76, No.
29). ,

3. Amendment of section heading and section and new NoTe filed 7-11-2003; op-
erative 8-10-2003 (Register 2003, No. 28). - .

§5329. Explosives Operations.

(a) Process hazard analysis shall be performed in accordance with Sec-
tion 5189 of these Orders on all operations involving explosive materials
including such factors as: (1) initiation sensitivity; (2) quantity of explo-
sive materials; (3) blast output; (4) thermal output; (63} rate of burning; (6)
potential ignition and initiation sources; (7) sepa:atton barricades; (8)
personal protective equipment; and, (9) personnel gxposure with special
consideration given to the respirdtory and c1rcu1atory damage to be ex-
pected by inhalation of hot vapors and the toxicological effects due to in-
halation of combustion products. .

(b) Workers shall be provided protectlon from potential blast over-
pressures, hazardous fragments and thermal effects when hazard assess-
ments indicate the probability of an accidental explosion.

" (c) A fire detection and extinguishing system that is quick—acting and -

of adequate capacity to extinguish potential flash fires in their incipient
state shall be installed. Such system shall maximize speed of detection
and apphcatxon of the exhngutshmg agent

(d) The workmg area where the screeniing, grinding, blendmg, andoth-
er processing of static-sensitivé explosive materials is done shall be
maintained above 20 percent relative humidity. Except for controlied en-

) vironments where it is necessary to-maintain the humidity below 20%, -
when the relative humidity drops below 20-percent, the above operations

shall be stopped and secured (personnel removed) unhl the relative ho-
midity can be raised above 20 percent.

(&) Means shall be provided and used to discharge static electricity
from hand trucks, bugpies, and similar equipment before they enter
buildings containing static—sensitive explosive materials.

() Bulk explosive materials shall be keptin covered containers when
not being used or processed In no case shall exploswe materials be
stored or transported in"open contairiers. :

'¢) The quanttty of explost{fe matenals_ at any particular work stauon

- shall be liziited it accordance with the cjuan ity distance table in 5327,

tirs supply of product,

and ot to'exceed 4 houts: supply ‘of miat

+ except that Whet ‘this quanttty would 1ntroduce‘ 4 $eriofis hazard, such

quantities stiall be‘limited to a lesser amount.
BXCEPTIONS: Quantities required for a unit of production for the following:

(1) Propellant processing; -

(2) Explosive casting operations; or

(3) Baich processing of explosive materials.

(h) Appropriate receptacles with covers shall be provided for each sta-
tion for disposing of waste material and debris. These waste receptacles
~shall be emptied and cleaned as often as necessary, but not less than once
each day or at the end of each shift,

(i) General safety rules and operatihg instructions governing the par-’

ticular operation or process carried on at that Jocation, shall be available
at each work station. The rules shall include requirements for bonding

Register 2003, No. 28; 7-11-2003
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and grounding, compatlble cleaning agents to use and other precauﬁons
deemed necessary for safe; operamon .

(j) Personnel and explosive load limits shall be consplcuously posted_

k) Mq;or repairs or changes to the bnilding or equipment shall not be
undertaken in an explosives location during regular operations without
removing the explosive materials. This does not prohibit minor adjust-
ments Or emergency repairs to secure immediate safety. Before begin-
ning repairs, the consent of the com_petent person in immediate charge of
the building or location shall be obtainred. Any other personnel in the
location shall be notified of the work to be performed; the area shall be

inspected for the presence of residue explosive materials and dusts; and

all such material shall he removed from equipment, crevices beneath
floors, from walls and pipes, and under fittings where explosive materials
may accumulate. The area shall be washed down thoroughly and main-
tained wet durmg TEpAirs.

(D) Tools and equipment used near explosive materials shall be com-
patible with the explosive materials,

(m) Spilled explosive materials shall be cleaned up immediately.

{n) Shipping contaifiers, cleamng rags, and other materials contami-

nated with exploswe matenals shall be removed daily and disposed of in

a safe manner. .
. (0) Explosive materials shall not be placed near any source of ignition.
(p) A warning system shall be provided to alert persons approaching
a hazardous operation or area. The warning system shall be activated
when operations are being conducted.
(9) Employees working in processing facilities shall wear flame retar-
dant, non—static generating, pocketless coveralls or coats. Footwear hav-

ing waffle or similar soles which can capturc and retain explosive mater- .

als shall not be worn.
NoOTE: Authority cited: Section 142.3, Labor Code. Reference: Secnon 1423,La-
bor Codé. i )

# History

1. Amendment of section heading and section and new NOTE ﬁled 7-11-2003; op-
erative 8~10-2003" (Reglsr.er 2003, No. 28). -

§ 5330 Testing of Explosive Materials.

(@) Detonauon orignition of explosive charges or pyrotechmc devices
for testing shall be done only.in a location isolated by distances ar barri-
ers/shelters shall be provided so all personnel will be protected. _

(b) When tests are being conducted or explosive materials are being
detonated, only authorized persons shall be present. Areas whers explo-
sive materials are regularly or frequently detonated or burned shall be
fenced or provided with controlled access and posted with warning signs.
Warning devices -shall be used before burning or detonating explosive
materials to warn persons who might approach from any direction that
they are approaching a danger zone.

NOTE: Authority cited: Section 142.3, LaborCode Reference: Section 142.3, La-
bor Code. ,
History

1. Amendment of section headmg and section and new NOTE filed 7-1 1—2003 Dp-
erative 8~10-2003 (Register 2003, No. 28). :

§ 5331. Disposal of Waste Explcsives and Fireworks.

NOTE: Authority cxted Section 142.3, Labor Code. Reference: Section 142 3 La-;

bor Code.
HisTorY :
1. Repealer of section and new NoTE filed 7-11-2003; operative 8- 10—2003 (Reg-
ister 2003, No. 28).

Arhcie 120. Blasting Agents

General
{a) Unless otherwise set forth in these Orders, blasting agants shall be
transported, stored, and used in the same manner as explosive materials.

(b} Unless otherwise set forth in these Orders, water gels, slurries, and -

emulsions shall be transported, stored, and used in the same manner as
explosives or blasting agents in accordance with the classification of the
product.

NOTE: Authority cited: Secuon 142 3 Labor Code Reference Secuon 142 3,La
bor. C‘ode
HISTORY ‘
1. Amsndment of arncle heading and section and newNOTEﬁch 7-—1 1—2003 op
-erative 8§-10-2003 (Register 2003, No. 28). - . }

§ 5341. Mixing of Blasting Agents-f-Locatlon. .

(a) Buildings.or.other facilities used for mixing blasting agents, in
cluding mobile equipment, shall be located in accordance with the Quan-
tity and Distance Table, Section 5252, unless thc ‘mobile équipment is in
the process of loading blast holes.

(1) Smoking, matches, open flames, spark—producmg devices, and
firearms shall not be permitted inside of or within 50 feet of any building
or facility used for the mixing of blasting agents. The land strrounding
the mixing plant shall be kept clear of brush, dried grass, leaves, and other
combustible materials for a distance of .at least 50 feet. ©

(b) If ammonium nitrate is stored at a closer distance tc blasting agents

' than recommended by Section 5253, then - 1/2 the ammonium nitrate

weight shé:H be added to the guantity of blasting agents to calculate the

total quantity involved for the application of the aforementioned table.
(c) Liquid oxidizers shall be stored in 2 manner to prevent them from

contaminating blasting agents or fuels.

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142 3,La-

bor Code.

' HISTORY ’

1. Amsndment of subsections (b) and (c) filed 10-17-75; effective thirtieth day
thereafter (Register 75, No. 42).

2. Ar)uendment filed 7~ 16—76 effective thirtieth day thereafter (Regmter 76, No.
25

3. Amerdment of subsection (c) filed 11-18-76; effective thirtieth day thereafter
(Register 76, No. 47).

4. Amendment of section and new NO’IE filed 7-11~2003; operative 8-10-2003

(Register 2003, No. 28).

§ 5342. Mixing Buildings.

~ (a) Buildings used for the mixing of blasting agents shall conform to
the requirements of this section. Buiidings constructed after May 21,
1971, shall be noncombusuble construction or of sheet metal on wood
studs.

(b) The layout of the mixing bilding shall provide physical separation
between the finished product storage and the mixing and packaging op-
eration in accordance with applicable intraline distances contained in
Section 5327. - '

(c) Floors in the processing plant shall be of concrete or. of nonabsor-
bent material and free of cracks and erevices.

(d) Floors shall be constructed to eliminate open floor drains and pip-
ing into which molten materials could flow and be confined in case of
fire. .
(e) Liquid fue] shall be stored outside the mix building and away from
the oxidizer area. The storage area shall be designed and located in such
a manner that in case of tank rupture, the oil fuel shall be retained or be
drained away from the mixing plant building, The shut—off valves shall

" be at the tank. Suitable means shall be provided to prevent the flow of oil .

fue] to the mixer in case of fire. In gravity flow systems, an automatic
spring-loaded shui-off valve with fusible link shall be installed.

(®) The building shall be well ventilated. '

NOTE: The recommendation for ventilation as contained in SLP No. 1, Institute
of Makers of Explosives, 1993 Edition, is evidence of good practice.

(g) Heat shall be provided exclusively from a unit outside of the build-
ing or-electric heat at a safe distance from combustible material.

(h) Personnel limits shall be established, posted, and enforced while
operations involving blasting agents are underway at the mix house.

(2) Blasting agents and fuels shall be removed from the mix house and
the equipment or area completely washed down before major work, other
than routine maintenance, or open flame repairs are made:

{j) Before welding or repairs to hollow shafts, all oxidizer material
shall be removed from the outside a.nd inside of the shaft and the shaft
vented.

(k) All internal combustion engines used for electric power gcnerauon
shall be located outside the mixing plant building at least 50 feet from any

Paoe 984.1 ' -
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opening in the building or shall be properly ventilated and isolated by a
fire wall having -2 minimum one hour fire-resistance rating. The exhaust
system on all such engines shall be equipped with a spark arrestor and
shall be located so any spark emission cannot be a hazard to any matenal
in or adjacent to the plant.

NOTE: Authority cifed: Section 142.3, Labor Code. Reference: Section 142.3, La-
bor Code.

HisTory -

1. Azn)wndment filed 1D~17~75 effective thirtieth day thereafter (Regmtor 75,No.

2, Ax?endmcnt filed 7-16-76; effective thlmcth day thereafter (Regxstnr 76, No.
29

3. Amendment of section and new NOTE filed 7-11-2003; oporat.wc 8-10~2003
(Regxster 2003, No. 28).

§ 5344 Mix Room Eqmpment

() Mixing facilities shall comply with the fire preventnon reqmre-
ments of this Section. The mixing equipment shall be designed to niini-
mize the possxbihty -of friction, heating, compaction, overloading, con-
finement, -and the accumulation of static electricity.

(b) Beatings'dnd gears shall be of the outboard type and protected from
accumulation of explosive materials.

(c) All surfaces shall be accessible for cleaning. erers pumps, valves
and related equipment shall be designed to permit regular and penochc
flushing,. cleaning, dismantling and inspection.

(d) Mixing and packaging equipment shall be constructed of materials
that are compatible with blasting agents.

(e) All electrical equipment in the mixing room shall conform to the
requirements of the Blectrical Safety Orders. The frame of the mixer and

“all other eqmpment used shall be effectively bonded.

(6) An antomiatic water—delige system with adequate capacity shall be
provided to protect mixers and the finished blasting agents storage area
in the plant. The floors and equipment of the mixing and packaging room
shall ‘be washed down frequently to  prevent accumuilation of oxidizers,
fuels, or sensmzers T‘he enﬁre mmmg and pao};ggrrxg plant shall be

g) Empty oxidizer bags shall be disposed of daily in a safe manrier.

{b) Not more than 4 holits production of blasting agents orthe hmlt de-

termined by the Quantity and Distance Table, TABLE EX~1, Sechon

5252, whichéver is less, shall be permitted in or near the mixing and -

packaging area. The total amount of oxidizer and blasting agents in the
mix house shall be considéred blasting agents in process.

() Equipment and handling procedures shall be designed to prevént
the introduction of forelgn objects or materials into the mix.

() Each day prior-io starting operations, a visual inspection sha]l be
made of the mixing, conveying, and electrical equipment to establish that
such equipmentis in good operating condition. A program of Systematic
maintenance sufficient to-maintain the equipment in proper workmg or-
der shall be'conducted.:

NoTE: Authonty c1ted Secnon142 3, Labor Code. Reference: Sechon 142.3,La-
bor Code: - -

- HiSTORY
. L Argxendme.ntﬁled 10—-17—75 effective thirtiéth day thereafter (Regxster 75, No.

2. Amendment filed 7—16—76 effective thirtieth day thereafter (chlster 76, No.
29). .

3. Amendment of secuon and new NOTE ﬁied 7-11~2003; operative 8-10-2003
(Register 2003, No. 28). ,

§ 5345." Composmon.

(2) The’ sens1t1v1ty of the blastmg agent shall be determined by means
of 'a N&, 8test blastmg cap or eqmvalent at regular intervals and after ev-
ery change in formilation.

NoOTE: Oxidizers of small particle size, such as crushed ammonium nitrate pnl]s
orfines, may be more sensitive than coarser products: and therefore, should be han-
dled with greater-care, - -

(b) No hydrocarbon hquld fuel with flash point lower than that of No.
2 diesel:fuel ofl- (125° F.minimum or legal) shall be used. -

- (c) Waste oil, inclnding crankcase oil shall not be used.
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EXCEPTION: The Tequirements of subsections (b) and (c) do not apply to composi-
tions made under the supervision of qualified personnel capabie of determining the
overall hazards of the resulting product indts manufacture storage, wansportation
and use,

(d) Metal powders such as alurinumi- shall be kept dry and shall be
stored in containers or bins which are moisture~resistant or weather—
tight. Fuels shall be used i m such manner as to minimize dust explosion
hazards. .

(e) Peroxides and chlorates shall not be used.

(f) Ingredients shall be measured or proporuoned to ensure control of
sensifivity and oxygen balance. ..

NOTE: Authority cited: Section 142 3, LaborCcde Reference Section 142.3, La-
bor Code. :

HISTORY
1. Repealer and new section ﬁled 10~17-75; effective thirtieth day thereafier

(Register 75, No. 42).

2. Amendment of section and new NOTB filed 7-11—2003 operative 8-—10—2003

(Register 2003, No. 28).

§ 5346. Blastmg Agent Storage.

(a) Blas‘ong agents-or ammonium mtrate, when stored 1 m conjunction
with explosive materials, shall be stored in thie manner set forthin Article
114 for explosives. The mass of blastmg agents and one~half the mass
of ammonium nifrate shall be included wheti! computmg the total quantity
of explosxve materials for detenmmng d.tstance réguirements.

(b) The front, both sides, and rear of the traﬂer or truck shall be posted
with a warning sign reading: “EXPLOSIVES” it ted letters, at least 4 in-
ches high with a 5/8—inch stroke, on a white background

(c) Blasting agents and blasting agent slurriés rhay be stored in a non-

combustible bin or tank, provided they comply w1th storage require-
ments of Article 114, All openings shall be des:gned to provide a tight
closure and shall be locked except during use. Storage containers shail
be constructed of materials compatible with the blasting agents being
stored, shall be waterproof, and adequately supporied and braced to with—
stand the combination of all loads, including impact forces arising from
product movement within the bin and accidental vehicle contact. Bins
containing blasting agents shail be located, with respect to inhabited
buildings in accordance with Table EX~1, and with respect to other blast-
ing agent storage and explosive storage, in conformity with Table EX-2,

(d) Good housekeeping practices shall be maintained around any bin
contairing:ammonium nitraté or blasting agent: This irioiudeS'keeping
weeds-and other combustible materials cleéréd within 50 feet of such bin.
Accumulation of spilled prodiict on the ground shall be prevented.

(e) Any electrically driven conveyors for loading or unloading bins
shall conform to the requirements of the Electrical Safety Orders. They
shall be désigned to minimize damage from corrosion,” -

NOTE: Authority cited: Section 142..3, Labor Code. Reference: Section 142.3, Ld-
bor Code.

HISTORY
1 Repealer and new section Sled 10-17-75; effective thirtieth day thereafter

(Register 75, No. 42),

2, ’.f)&gr;lendment filed 7-16-76; effecuve thirtieth day thereaftar (Register 76, No.
3. Amendment of subsectiofis (¢) and G)- filed 6-18-80; effsctive thn'neth day
thereafter (Register 30, No. 38),

4. Amendment filed 7-11-2003; opﬂrauve 8—10—2003 (Reglster 2003, No. 28).

§ 5347. Transportation of Blastmg Agents.

(a) Blasting agents shall be transported in compliance with Article
115,

(b) Bulk blasting agents and water gels may be transported in tank or
hopper trucks prov1ded that the pump or conveyor equipment, including
electrical equipment, is equivalent to on—site mix trmcks.

(c) The fromt, both sides, and rear of the truck ortrailer shall be posted

with warning signs reading; “EXPLOSIVES" in red letters at least 4 in-
ches high, with & 5/8—inch stroke on a white background.

(d) Matches, fire arms, acids or other corrosive liguids, oils, greases
or other siriilar hydrocarbons shall not be carried in-the cargo carrying
space of any vehicle containirig blasting agents, uriless the biasting
agents are in an nnopened shipping container. .

Register 2003, No. 28; 7-11-2003 ~
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(e) A bulk vehicle body for delivering and muung blasting agents shall
comply with the following:: '

(1) The body shall be constructed of noncombustible materials.

(2) Vehicles usedte transport bulk premixed blasting agents shall have
closed bodies: -
NOTE: Authority cned 'Section 142.3, Labor Code. Reference: Section 142.3, La-
bor Code. .

 HisTory
1. Amendment of subsection (c) and.new subsections (d) and () ﬁled 10-17-75;
effective thirtieth day thereafter (Register 75, No. 42).

2. Amendment of subsection (c) and new NOTE filed 7-11-2003; operative
8-10-2003 (Register 2003, No. 28). :

§ 5348.. On-Site Mixed Water Gels, Slurries, Emulsions,
and Blasting Agents.

(a) The composition of field mixed blasting agents and water gels shall
comply with Section 5340, '

(b) Liguid fuels shall be stored in separate tanks with shut—off valves.
Solid fuels shall be stored in separate containers until mixed.

~ (c) Ingredients in themselves classified as explosive materials, shall be

stored in compliance with Article 114,

(d) Liquid ammonium nitrate spills or leaks shall be cleaned up imme-
diately. ‘

(e) Mixing equipment shall comply with the following reguirements:

(1) If electric power is used, it may be furnished by cable from an out-
side source or by a self-contained motor generator. In case of a self-con-
tained power source, it shall be located at the end of the storage container
opposite that which the blasting agent is discharged. It shall have ade-
quate capacity for the loads to be expected and be equipped with suitable
overload protection devices.

2 Elecfnc wiring and motors shall conform to the requirements of the
Electrical Safety Oxders..

(3) All ekposed metal parts, electric equipment and personnel shall be
placed at the same potential by electrical bonding.

(4) All rhoving parts of the mixing system shall be designed to prevent
a heat build L up. Shatfts or axles which contact the product shall have out-
board bearmgs with one~inch minimum clearance between the bearings
and the outside of the product contziner. Particular attention shall be giv-
en to the clearances on all moving parts.

(5) Mixing equipment and other transfer equipment shall be compat-
ible with blasting agents.

() Sensitized blasting agents shall not be pulverized or crushed.

(g) Bach mixer unit shall be equipped with an operable, UL approved
fire extingnisher, 4-A:20-B:C or equivalent. -

(b) All nnused explosives shall be retnrned to their proper magazines
or designated storage area, upon completion of loading operations.

(i) A warning sign shall be posted on the front, sides, and rear of the

mixing unit reading: “EXPLOSIVES” inred letters at least 4 mches high,

with a 5/8-inch stroke, on a white background
. (5 Repairs to bulk delivery and/or mixing vehicles shall conform with
the following requirements: 4
(1) No welding or open flames shall be used on or around any part of

the delivery equipment unless it has becn completely washed down and

all oxidizer material removed.

(2) Before welding or repairs to hollow loading shafts the shaft shall
be thoroughly cleaned inside and out and vented.

(k) The entire loading and mixing equipment shall be clea.ued to pre-
vent hazardons accumulations of ingredients and before open flame
work is performed on the unit, :

(]) Intransit mixing of blasting agents shall not be performed.

(m) The operator shall be trained in the safe operation of the vehicle
together with its mixing, conveying, and related equipment and shall be
familiar with the commodities being delivered and the general procedure
for handling emergency situations.

(n) Cantion shall be exercised in the movement of the vehicle in the
blasting area to avoid driving the vehicle over or dragging hoses over fir-
ing lines, detonator wires, or explosive materials. The driver in moving

the vehicle shall obtain thé assistance-of a second person 1o guide th
movements.

(o) The location chosen for watcr gel or mgredlcnt transfcr froma sup
port vehicle into the borehole loading vehicle shall be away from the blas
hole site when the bare holes are lozded or in the process of being loaded

(p) No person shall smoke, carry ‘matches or any ﬂame—producmg de-
vice, or carry any fire arms while in or about bulk vehicles eﬁectmg the
mixing transfer or down—the—hole loadmg of blasting agents at or nea
the blasting site.

NOTE: Authority cited: Secnon 142.3, Labor Code. Rcference Section 142.3, La-
bor Code. .
HISTORY
1. ﬁgxendmsnt filed 10-17-75; effective thirtieth day thercafter (Regxster 75, No.
2. Amendment of subsection (d) filed 11-1 8-76; eﬁ'ecnve thirtieth day thereafter
(Register 76, No. 47). .
3. Amendment of section hcadmg and section and new NO’I’E filed 7-11-2003; op-
erative 8-10-2003 (Register 2003, No. 28).

Article 121. Snow Avalanche Blasting
§ 5358. Scope.

The provisions found in Article 121, Snow Avalanche Blasting, take
precedence when in conflict with other applicable safety orders.
NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142.3, La-
bor Code.

HisTorY

1. Amendment of section heading and section and new NOTE filed 9—24—97 opera-

- . tive 10-24-97 (Register 97, No. 39).

§ 5356. Safety Fuss. .

(8) Water resistant safety fuse shall be used in snow avalanche blast-
ng.

(b) Safety fuse used in snow avzlanche blasting shall be of sufficient”
length to provide a minimum burning time of 90 seconds from ignition
to detonation.

(c) An approved fuse hghter shall be used for lighting safety fuse. The
lighter shall not be attached to the safety fuse until just prior to time of
ignition. s

(d) Cut ends of fuses shall be protected from damage.

(e) Fuse igniters shall not be installed on a damaged fuse. .
NOTE: Authority cited: Section142.3, Labor Code. Reference: Section 142.3, La-
bor Code. :

 HISTORY
1. Amcndment of subsection (c), new subsection (d) and new NOTE filed 9—24—97
operative 10-24-97 (Register 97, No. 39).

2. Amendment of subsection (b) and new subsection (e) filed 7-11-2003; opera-
tive 8~10-2003 (Reg1ster 2003, No. 28).

§ 5357. Placmg Explosives Charges.

(@) Charges shall be placed; thrown or propelled to the desired location
from a safe position or by one of the following methods: '

(1) Lowered by rope, cord. or a long pole to the designated location if
there is danger that the charge may slide down hill.

(2) Hand placed on or in the snow. When perforrmng this operation,
the crewmen will be belayed from behind.

(b) Licensed avalanche blasters shall be instructed to seek a position
of safety behind a terrain barrier or 2 position not less than 100 feet from
the ignited charge.

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Sectlon 142 3,La-
bor Code.
History
1. Amendment of section and new NOTE filed 9-24-97; operative 10-24-97 (Reg-
ister 97, No, 39).

2. Amendment of subsection (a) and new subsecuons (@)(1)~(2) filed 7-11-2003;
opcratlve 8- 10—2003 (Register 2003, No. 28).

§ 5358. Misfires—Snow Avalanche Blasting.

(a) Where a suspected misfire occurs, the slope shall be closed and the
licensed blaster shall wait at least one hour before approaching the blast
site. After the one hour has elapsed, one of the following shall be accom-
plished to abate the condition: '
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(1) Relightthe original charge.

(2) Place another charge alongside and detonate.

(3) Retrieve and.disarm the misfire,

(b) If subsections (a)(1), (a)(2), or (a)(3) above are not immediately
possible due to terrain or storm conditions, the location of the misfire
must be carefully noted and marked so a search for the misfire car be un-
dertaken as soon as conditions permit.

NoOTE: Authority cited: Section 142.3, LaborCode Reference Section 142.3, La—
bor Code.
HisTory
1. Amendment of first paragraph and subsection (d) and new NoTE filed 9-24-97,
operative 10-24-97 (Register 97, No. 39).

2. Amendment filed 7-11-2003; operative 8-10-2003 (Register 2003, No. 28).

Article 122. Ammonium Nitrate Storage

§ 5359. Scope.

(a) This Article applies- to storing, having or keeping ammoniumn ni-
trate in quantities of 1,000 pounds or more.

(b) Except as prov1ded in subsection (c), this Section applies to the
storage of ammonium nitrate in the form of crystals, flakes, grains or
prills including fertilizer grade, dynamite grade, nitrous oxide grade,
technical grade and other mixtures containing 60 percent or more ammo-
nium nitrate by weight but does not apply to blasting agents,

(c) The storage of ammonium nitrate and ammonium nitrate mixtures
which are more sensitive than allowed by the Fertilizer Institute’s publi-
cation, “Definition and Test Procedures for Ammonium Nitrate Fertiliz-

er”, dated August 1984, pages 1 — 12, which is hereby incorporated by -

reference, shall be stored in accordance with TABLE EX~1 in Section
5252, '

NOTE: For further gnidance see:

“Definition and Test Procedures for Ammonium Nitrate Fertilizer” available from
The Fertilizer Insttute, 501 2nd Street, N.E., Washington, D.C. 20002. This defi-
nitjon limits the contents of organic maxena]s metals, sulfur, etc., in a product that
may be.classified amnioniuih pitrate fertilizer:

NOTE; Authority cited: Section 142.3, Labor Code. Reference: Section 142. 3 Le-
bor Code. )

‘ HisTorY
1. New Article 122 ( §§ 5359~5363) filed 10~17-75; effective thirtieth day there-
after (Register 75, No#42).

2. Amendment of subsection (b) filed 12-1 9-75 25 procedural and orgamzatlonal
effective npon filing (Register 75, No. 51).

3. Amendments filed 7-16-76; effective thirtieth day thereafter (Register 76, No.
29).

4. Amendment of subsection (c) filed 7-13-78; effective thirtieth day thereafter
(Register 78, No. 28).

5. Amendment of section and NOTE ﬁled 7—1 1—2003 opetatwe 8-10-2003 Reg-
ister 2003, No. 28).

§ 5360. Storage. :
(8) Ammozium nitrate shall be in 2 separate building or shall be sepa-
‘rated by fire walls constructed 10 be of not Iés§ than one hour ﬁre—res1s~
tatice ratifig from storags of orgamc chemma.l' -l § or oftier corroswe
materjals, materials that may require blastmg during processing or handl-
. ing, cormpressed flanimable gases, flanmishable and commbustible materials
or-other contaminating substances. Walls referred to in this Section need
extend only to the underside of the roof. In lieu of separation walls, am-
monium nitrate may be separated from these materials by a space of at
least 30 feet and if necessary, sills or curbs shall be provided to prevent
mixing, . '

(b) Flarnmable and combustible liguids such as gasoline, kerosene,
solvents and light fuel oils shall not be stored on the premises except
when such storage conforms to Articles 135 and 141 of these orders and
when walls and sills or-curbs are provxded in accordance with subsection

- (a) of this Section.

(c) Sulfur and finely divided metals shall not be stored in the same
building with ammonium nitrate except when such storage conforms to
the requirements of subsection (a) of this Section. : .
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" (d) Explosive materials shall not be stored in the same building with
ammonium nitrate except on the premises of makers, distributors and us-
er—compounders of explosive materials, .

(e) Quantities of 2,500 toris ormore of bagged ammonium nitrate shall
not be stored in buildings or structures unless equipped with automatic
spnnkler gystems. Sprinkler protection shall be required for the storage
of less than 2,500 tons of ammonium nitrate where location of the build-
ing or the presence of other stored materials presents a fire or detonation
hazard. Sprinkler systems shall be of approved type and installed in ac-
cordance with Article 159.

() Suitable fire control devices coinplying with Articles 157 and/or
158 shall be provided rhroughout the warehouse and in the loadmg dock
areas.

(g) Where required by local fire authorities or the State Fire Marshal,
lightning strike protection shall be provided. |
NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142.3; La-
bor Code.

- HISTORY

1. 2A91§1endment filed 7—16-—76 effective thirtieth day thereafter (Register 76, No.

2. Amendment of subsection (b) filed 11-1 8-76; “effective thirtieth day thereafter
('Regmter 76; No. 47).

3. 18\116“1’\1 subs’:,:)cuon (£)(1) filed 9-8-81, effective thirtieth day thereafter (Register

0.3

4. Editorial correction of subsections (£)(1) and (g) filed 11-9-81; effective thir-
tieth day thereafter (Register 81, No. 45)..

5. Amendment of section and NOTE filed 7-11~2003; operative 8-10-2003 (Reg-
ister 2003, No. 28),

§ 5361, Structures.
(2) Ammonium nitrate storage buildings shall be only one—story build-
ings without basements.

(b) Storage buildings shall have adequate ventilation or be capable of

adequate ventilation in the event of fire.

(c) The wall on the exposed side of a storage building w1t.hm 50 feet
of a combustible building, forest, pﬂes of combustible materials and sim-
ilar exposure hazards shall be of fire-resistive construction. In lieu of the
fire-resistive wall, othéf siitable means of exposure protection such as
a free standing wall may bé used.

(d) All flooring in storage and handhng areas shall be of noncombus~
tible miatetial or protected agaimst unpregnauon. by ammonium nitrate
and shall be without open drains, traps, tunnels, pits or pockets into which
any molten ammoninm nitrate could flow and be confined in the event
of fire.

(e) Buildings and structures shall be dry and free’ from water seepage
through the roof, walls and flcors, _°
NOTE: Authority cited: Section 142 3, Labor Code Reference: Section 142.3, La-
bor’ Code,

HISTORY i
L ng;mndment filed 7-16-76; effective thirtieth day thereafter (Reg:ster 76, No.
2. Amendment of subsections (a), (b) and (¢) and new NoTE filed-7-11-2003; op-
erative 8-10-2003 (Register 2003, No. 28),

§5362. Container Storage.

() Bags and containers used for ammoniiym nitrate shall comply with -

specifications and standards required for use in interstate commerce.
(b) Containers of ammonium nitrate shall not'be accepted for storage
when the temperatnre of the ammoninm nitrate exceeds 130° F.

EXCEPTION: Containers used on the premises in the mz.uufactunng or processing
need not comply with the provisions of subsections (3) or (B).

(c) Bags of ammonium nitrate shall not be stored within 30 inches of
the storage building walls and partitions. .

(d) The height of stacked bags shall not exceed 20 feet. The width of .

the stacked bags shall not exceed 20 feet and the lenigth 50 feet except that
where the building is. of noncombustible construction or is protected by -
automatic sprinklers the léngth of piles shall not be limited. Tn no case
shall the ammonium nitrate be stacked closer than 36 inches below the
roof or supporting and spreader beams overhead. -

Register 2003, No. 28; 7—11-2003
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§5372

(e) Aisles shall be provided to separate piles by a clear space of notless
than 3 feet in width. At least one service ormain aisle in the storage area
shall be niot less than 4 feet in width..

NOTE: Authority cited: Secnon 142. 3 LaborCode Reference: Secnon 142.3,La-
bor Code,
HisToRY

1. Amendment of subsections (a), (b) and (d) and new NoTE filed 7-11-2003; op-
erative 8-10-2003 (Register 2003, No. 28).

§ 5363. Bulk Storage.

(2) Bulk storage may be in piles or bins in- warehouses, or in separate,
bin—type structures.

{(b) Unless constructed ¢f noncombustible material or unless adequate

facilities for fighting ayoof fire are available, bulk storage structures shall

not exceed a height of 40 feet.
* (c) Bins shall be free of materials which may contaminate ammonium

.mtrate

(d) Due to the-corrosive and réactive properhes of ammonium nitrate,
and to avoid contamination, -galvanized iron, copper, lead and zinc shall
not be used in bin construction unless suitably protected. Aluminum bins,

- and wooden bins protected agamst impregnation by ammorniuvm nitrate,

are permissible.
NOTE: Steel or wood can be protected by spec1a1 coatings such ag sodium silicate
(water glass), or epoxy coatings, or polyviny! chioride coatings.

(e) The warehouse may be subdivided into any desired number of am-

monium nitrate storage compartments or bins. The partitions dividing the
ammonium nitrate storage from the storage of other products which
would contaminate the ammeonium mu'ate shall be of tight construction
to eliminate cracks or crevices.

(¥) The ammoninm nitrate storage bins or piles shall be clcarly 1dcnt1-
fied by signs reading: “AMMONIUM NITRATE” with letiers at least 2
inches high.

() Pﬂes or bins shall be s0 sized and- ananged that all material in the

- pileis moved out periodically in order to minimize possible caking of the

stored ammonium nitrate.

(n) Height or depth of piles shall be limited by the pressure—semng
(caking) téndency of the product. However, in no case shall the ammo-
nium nitrate be piled higher at any point than 36 inches below the roof
or supporting and spreader beams overhead.

NOTE: Pressure-setting (caking) is a factor affected by humidity and temperature
in the storage space and by pellet quality. Temperature cycles through 30° F and

high atmosphcnc hmmdlty are undesirable for storage in depth,

(1) Ammonium nitrate shall not be accepted for storage when the tem-
perature of the product exceeds 130°F.
EXCEPTION: Manufacturing or processing.

() Explosive materials shall not be nsed to break up or loosen the
caked, bagged, or bulk ammonium nitrate.
NOTE: Authority cited: Section 142.3, Labor Code. Reference: Section 142.3, La-
bor Code.

HIsTORY

1. é;gr)uendment filed 7-16-76; effective thirtieth day thereafter (Reglster 76, No.

2. Amendment of section and new NoTE filed 7-11-2003; operative 8~10-2003
(Register 2003, No. 28).

Article 123. Small Arms Ammunition, Smail
Arms Ammunition Primers, Smokeless
Propeliants, and Black Powder Propeliants

§5370. Scope.

The provisions of this Article apply to the channels of chsmbumon of
and to the users of small arms ammunition, small arms ammurition prim-
ers, smokeless propellants, and black powder propellants. They do not
apply to in-process storage and mtra—plant transportafion during man-
ufacture.

NOTE: Authority cited: Section 142.3, Labor Code. Reference: Sccnon 142.3,La-

" bor Code.

General Industry Safety Orders

. History _
1. Repealcr of Article 123 ( § 5370} and new Article 123 (8§ 5370—5374) filed
10-17-75; effective thirtieth day thereafter (Register 75, No. 42).

- 2. Amendment filed 7-16-76; effective thirieth day thereafter. (Register 76, No.
29).

3. Amendment of article heading, sectiop and NOTE filed 7-11-2003; operative
8-10-2003 (Register 2003, No. 28).

§ 5371. Small Arms Ammunition.

(a) Small arms ammunition shall be separated from flammable liguids,
flammable solids and oxidizing materials by a fire—resistant wall of one—
hour rating or by a distance of 25 feet. -

(b) Small arms ammunition shall not be stored together with high ex-
plosive materials unless the storage facility is adequate.

NOTE: Authority cited: Section 142.3, Labor Code Reference: Section 142.3, La-
bor Code.
HisTorY

1. Amendment filed 7-1 6-76; effective thirtieth day thereafter (RCngtBI‘ 76, No.
29).

2. Amendment of section and new NOTE filed 7-11-2003; operative 8-10-2003
(Register 2003, No. 28).

§ 5372. Smokeiess Propeliants. . -

(a) All smokeless propellants shall be stored in shipping containers ex-
cept as noted in subsection (b).

(b) Commercial stocks of smokeless propellants shall be stored as fol-
lows:

(1) In guantities over 20 pouads and not more than 110 pounds, they
shall be stored in portable wooder boxes havmg walls of at least 1-inch
thickness. :

(2) In quantities over 100 pounds and not more than 750 pounds they
shall be stored in nonportable storage cabinets having wooden walls of
at least 1-inch thickness or other non-sparking material of equivalent
strength, Not more than 400 pounds shall be permitted in any one cabinet.

(c) Commercial stocks in excess of 750 pounds and not more than -

5,000 pounds may be stored in a building J.f all of the following requxre-
ments are met:

(1) The warehouse or storage room is not accessible to unauthorized
personnel.

(2) The smokeless propellant stocks are stored in nonportable storage
cabinets having wooden walls at least 1-inch thick and having shelves
with not more than a 3~foot separation between shelves.. :

(3) Not more than 400 pounds is permitted in any one cabinet.

(4) Cabinets arelocated only against walls of the storage room orware-
house with 2 minimum distance between cabinets of 40 feet.

(5) Separation distance between cabinets may be reduced to 20 feet if
barricades: .

(A) are attached to the wall and are atleasttwu:e the height of the cabi-
net;

B) are centered between cabmets and extend at least 10. feet beyond
the wall toward the center of the roomy, .

(C) are constructed of at least 2—inch thick lumber, brick, or concrete
block or steel plate at least 1/4-inch thick, or of equivalent materials; and

(D) are firmly attached to the building structure at both ends.

(6) Smokeless propellant is separated by a fire-resistive wall “of
1-hour rating or by a distance of 25 feet from materials classified by the
U.S. Department of Transportation as ﬂa.mmable liquids, flammable sol-
ids and oxidizing materials. .

(7) The building is equipped with an automauc sprinkler system in-
stalled in compliance with Axticle 159,

(d) Commercial stocks of smokeless propellant not stored in accor-
dance with subsections (b), and (c) of this Section, whichever applies,

shall be stored in 2 magazine constructed and located as specified in Ar-
ticle 114.

NOTE: Authority cited: Section 142 3, Labor Code. Reference: Section 142.3,La-
bor Code.

. s HISTORY
1. 2Aéti'xcndmeut filed 7-16-76; effective thirtieth day thereafter (Register 76, No.
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2. Repealer of subsection (b) and consecutive relettering of subsecuons (c)-(e)
filed 9-18-80; effective thlmcth day thereafter (Register 80, No. 38).

3. Amendment of section and new NoTE filed 7—11-2003; operative 8~10-2003
Register 2003, No. 28). )

§ 5373. Bilack Powder Propellants .

(a) All black powder propellants shall be stored in shipping containers
approved by the U.S. Department of Transportation.

(b) Quantities of black powder propellant in excess of 50 pounds shall
be stored in an outdoor magazine. .

‘() If smokeless propellants are stored in the same magazine with
black powder propellants, the total quantity shall not exceed that per-
mitted for black powder propellants.

NOTE; Authority cited: Section 142.3, Labor Code. Reference: Secuon 142.3, La-
bor Code. )
HiSTORY

1 chcalcr of subsections (b) and (c), subsection relettering and new NoTE filed
7-11-2003; operative 8-10-2003 (Register 2003, No. 28).

§ 5374. Small Arms Ammunition Primers. -

(2) Small arms ammunition primers shall not be transported or stored
except in the original shipping containers.

(b) Small arms ammunition primers shall be separated from flam-
mable liquids, flammable solids and oxidizing materials by a fire-resis-
tive wall of one-hour rating or by a distance of 25 feet.

(c) Quantities. up to 750,000 small arms ammunition pn.mcrs may be
stored in a building if not more than 100,000 are stored i in any one pile
and piles are at least 15 feet apart. -

(d) Quantities in excess of 750,000 small arms ammunition primers
may be stored in a building if all of the following conditions are met:

(1) The warshouse or storage room is not accessible to unauthorized
-personnel.

(2) The primers shall be stored'in cabmets

(3) Shelves of storage cabmets shall not have more than a 2—foot verti-
cal separation:

(4) Not more than 200,000 primers shall be stored in one cabinet:

(5) Cabinets shall be located only against walls of the warehouse or
storage room with a minirnum distancebetween cabinets of 40 feet..

{6) Separation distance between cabinets rhay be rednced to 20 feet if
barricades are attached to the wall and are at least twice the height of cabi-
nets. Barricades. shall be centered between cabinets and shall extend at
least 10 feet beyond the wall toward the center of the room. They are to
be constructed of at least 2-inch thick Tumber, brick, concrete black, or
of steel plate at least 1/4—inch thick, or of equivalent materials. Barri-
cades shall be firmly attached fo the-building structure at both ends.

(7) Small arms ammunition primers shall be separated by a fire-resis-

" tive wall of 1--hour rating or by.a distance of 25 feet from flaninable hq-
uids, flammable solids, and oxidizing materials:

(8). The building is equipped with an automatic spnnkler system in-
stalled in.compliance with Article 159, -

(&) Commermal stocks of small arms ammunition pnmers not in the
ongmal shipping contamers sha]l be. stored in a magazine constructed as

specified in Article 114,
NOTE: Anthority cited: Section 142.3, Labor Code. Reference: Section 142.3, La-
bor Code. . :
History

1. Athendment filed 7-16-76; effective thirtieth day thereafter (Register 76, No.

29).

2. Amcridtnent filed 9-18-80; effective thirtieth day thereafter (Register 80, No.
38).

3. Amendment of subsections (d), (d)(6) and (e) filed 7-11-2003; operat:ve
8-10-2003 (Register 2003, No. 28).
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Group 20. Flammable Liquids, Gases and

.. Vapors

Article 134. Definitions

'§ 5415, Definitions.

Adequate Ventilation. Venulauon which, under normal opcratmg
conditions, is sufficient to keep the concentration of a hazardous gas, va-
por, mist, fume or dust below 25 percent of the lower explosive limit and
sufficient to ensure that no-employee is harmfully exposed.

Aerated Solid Powders. Any powdered material-used as acoating ma-
terial which shall be fluidized within a container by passing air uniformly
from below. It is common practice to fluidize such materials to form a
fluidized powder bed and then dip the past to be coated into the bedin a
marmer similar to that used in liquid dipping, Such beds are also used as
sources for powder spray operations. The combustibility of such materi-
als may be defermined by reference to the “Standard for the Prevention
of Dust Bxplosions in the Plastics Industry,” NFPA No. 6541982,

Acrosol. A material which is dispensed from its container as a rmst,
spray or foam by a propellant under pressure, .

Atmospheric Tank. A storage tank wWhich has been des1gned to operate
at pressures from atmospheric thioigh 0.5 psig.

Barrel. A volume of 42 U. S. gallons:

. Boiling Point: The boiling-point 6f a liquid at a-pressure of 14.7 psia
(760 mm). Where an accurate boiling point'is unavailable forthé material
in question, or for mixtures which do not have a constant boiling point,
for purposes of this code the 10percent point of a distiliation performed
in accordance with the Standard Method of Test for Distillation of Petro-
leum Products, ASTM D—-86-78, may be used as the boiling point of the
liguid.

Boil-Over. The expulsion of crude oil (or certain other liquids) from
a burning tank. The light fractions of the crude oil burn off producing a
heat wave in the residue, which on reaching a water strata may resuit in -

" the expulsion of a portion of the contents of the tank in the form of froth.

Bulk Oxygen System. A bulk-oxygén system-1s~an assernbly of equip-
ment, such as'oxygen storage: contamers,' SrE§ sgiilators, safety de-
vices, vaporizers] matiifolds, dnd ' interconnecting piping: which has a
storage capacity of more than 20,000 cubic feevof oxygen (NTE) includ-
ingunconnected reserves on hand at the site. The bulk okygen system ter-
minates at the point where oxygen at service pressure first enters the sup-
ply line. The oxygen containers may be stationary or movable, and the
oxygen may be stored as gas or lquid.

Bulk Plant. That portion ofa property where flammable or combus-
tible liquids are received by tank vessel, pipe lines, tank car, or tank ve-
hicle, and are stored or blended in bulk for the purpgse of distributing
such liquids by tank vessel, pipe line, tank car, tank vehicle, or container.

Chemical Plant. A large integrated plant or that portion of such a plant
other than arefinery or distillery where flarhmable or combustible liquids
are produced by chemical reactions or used in chermcal reactions.

Closed Container. A contsinér as herein defined, so sealed by means
of a lid or other device that nelther liquid nor vapor will escape from it
at ordinary temperatures.

- Combustible Liquids, See Liquids. C

Container. Any vessel of 60 U.S. gallons or less capacity used for
transporting or storing flammable or combustible liquids.

Crude Petroleum. Hydrocarbon mixtures that have a flash point below
150 F. and which have not been processed in a refinery.

Dip Tank. A tank, vat orcontainer of flammable or combustible lignid
in which articles or materials are immersed for the purpose of coating, .
finishing, treating or similar processes.

Register 2003, No. 28; 7--11-2003
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Introduction

To many young Explosive Engineers fiberboard
boxes represent the ‘only container in which you
have experience in receiving conventional commer-
cial explosives. However, those powdermen with
more than twenty-five years of explosive experience
can easily recall the ornate wooden boxes used with
the day to day operations prior to the dominance of
the fiberboard (or more commonly cardboard)
explosive container. Unfortunately, the era of wood-
en explosive boxes is gone and only occasional dis-
coveries at flea markets or in long forgotten storage
sheds does one see what has become a collection
treasure for old powdermen. It is unlikely that the
industry will ever see the wooden box containers
for commercial products in the future.

It may be a little surprising to the younger

Engineers that the fiberboard powder box has been

approved for use in our industry for over 60 years!
Table I presents a time line history for commercial
explosive boxes. First accepted by the Department
of Transportation (DOT) in 1931 the use of fiber-

Jerry Greeruvay bas worked in some form of pack-
aging throughout bis entire career He enjoys work-
ing on new designs of shipping coniainers and
bas saved several millions of dollars doing just
that. He earned bis doctorate in packaging in the
Food Science Department at Ruigers University
and teaches packaging 1o engineers at the
University of Missouri-Rolia.

Ve

board boxes for commercial explosives was slow to
be accepted by the industry. The acceptance of
polyethylene case liners in 1953 significantly
improved the leakproofness quality of the fiberboard
powder boxes. Eventually, with the advent of more
competitive Dblasting alternatives to nitroglycerine
based explosives and the increased safety parame-
ters surrounding water based composite explosive
compositions the fiberboard shipping container
came to dominance by 1970. Although not as quick-
ly in time frame the wooden boxes generally associ-
ated with nitroglycerine based products eventually
converted to fiberboard containers as technology
improved to minimize . nitroglycerine leakage from
the paper shells used to contain the explosive.

The use of fiberboard shipping containers for
commercial explosives has been governed by the
DOT based on standards determined decades ago.
The industry has seen remarkable advancements in
explosive technology since the 1960’s, however,
fiberboard box design was slower to progress due to
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the rather simplified and somewhat ungoverned stan-
dards for fiberboard explosive contdiners in the past.
Between the period from 1982 to 1991 significant
effort between the DOT 4nd explosive manufacturers
was spent to attempt to define fiberboard perfor-
mance standards for containers used to ship commer-
cial explosives. The outcome of tén years of effort and

compromise exists today as a set of staridards based
on United Nations (UN) recommendations for pack-

aging standards throughout the world. HM 181" .has
arrived and without question the explosive industry is
significantly effected by the final regulations of this
law.

CFR 49 (171-178)-HM 181

Too few individuals in our industry are familiar

with HM 181 which clearly defines the regulations for
Hazardous Materials Transportation. The old title of
“shipping clerk” for explosives has become a job def-
inition of the past. Today it is essential that the man-
ufacturers, distributors, and users of explosives are
sure that all involved with handling and shipping

~explosives are educated and aware of the responsi—
bilities defined by HM 181.

Table 1I is a brief Guide for Shippers of Hazardous
Materials as presented by the US Department of
Transportation. Specific details are included in the
Code of Federal Regulations. (CFR), Title 49,
Transportation, Parts 100-1. Primary manufacturers of
explosives are most concerned with the 12 Steps to
Compliance, however, any entity receiving and
reshipping commercial explosives need to be aware

- of their responsibilities involving the transportation of

Hazardous Materials.

Commercial explosives in particular are defined as
a CLASS 1 dangerous good. Table III defines the most
common products shipped in conventional fiberboard
boxes. Detonators, boosters, detonating cord, ANFO,
and other key items of our industry are contained in

" the five divisions of Class 1 Dangerous Goods. Upon

receipt of explosive products the receiver should
inspect and confirm the case markings before redis-
tributing any explosive products. Included in these
five divisions are proper UN shipping numbers for the
explosive being transported. These divisions and UN
numbers went into law in October 1993.

All containers for commercial explosives now carry
a uniform identification system for defining the con-

tents of the shipping box. Proper shipping labels are
generally included on the box by the box supplier.
All manufacturers are required to include an EX
number on each case*or’ with the shipping papers
which can be used by DOT to confirm the trans-
portation authorization for any given product.

In addition to thése. regulatlons ‘which cover the
proper labeling of shlppmg ‘contdiners are specific
requirements covering loading, blocking, and brac-
ing explosive: shipments and proper use of transport
placards. In that all explosives are classified as

' Hazardous Materialsc there are specific training

requireménts for individuals who handle ‘explosives
that cafinot be addressed in this paper. Iricluded on
the DOT Guide for Shlppers is the clear warning: “It

. is the duty of each person who offers hazardous

materials for transportation to instruct each of his |
officers, agents, and employees having any responsi-
bility for preparing hazardous materials for shipment
as to the applicable regulations...” (Section 173.1 b)).

Performance-Oriented Packaging Standards
Since the advent of fiberboard explosive boxes to
replace conventional wooden boxes there has been
a significant degree of improvement in the quality of
box designs. Over the past twenty years the industry
has seen some box designs that barely met require-
ment standards while some companies went so far as

to promote the quality of a specific box design to fur-

ther promote their explosive products. In general it’
was perceived by many that the quality of the ship-
ping container was falling prey to the highly com-
petitive explosive industry. Acceptance of UN rec-
ommendations for performance packaging standards
has redefined the requirement for fiberboard con-
tainers which in general supplies the explosive
industry with a suitable shipping container that can
be generally improved upon, but not compromised.

To meet performance standards for fiberboard

. containers as outlined in the Hazardous Materials

Guide, Subpart L, Section 178.500, explosive manu-
facturers and fiberboard box companies benefited by
working together to resolve the new UN require-
ments. Additionally, the academic community and
Corporate R & D groups joined together to insure

~ each other that the box standards set by UN guide-

lines were met. Effective October 1994 shipping con-
tainers manufactured for commercial explosives will
bear an official UN seal indicating that performance
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