


In our first two articles, we cov-

=red the basics of rock drilling and
:nechanical breaking. This month, we
are going to introduce a new toPic:
.splosives.

Specifi cally, we are coverin$ small-
scale techniques that can be used by
a one- or two-man operation without
:he need for permits or licenses in
most cases. These "micro blasting
svstems" are sold as a combination
of tooling and propellant cartridges
that, used together, can break uP to
a half cubic yard or more of very hard
rock in one blast.

We wiil cover two commerciallY-
available systems-the EZ Break
and the Sierra Blaster. There is also a
third system called the Boulder Bust-
er on the market. It is a more special-
ized industry tool that requires the
use of a large pneumatic drillt so we
won't discuss it here.

(Note: "Micro-Blaster" is a regis-
tered trademarlz of Ezebreak, LLC.
In this article, we will be usin'g the
terrn "micro blasting" to mean small-
scale blasting generically, and not a
specific uendor's sy stem.)

When is This Method
a Good Fit?

Micro blasting can be an excel-
Ient technique for the small miner.
The tools are lightweight and can be
packed in. It can be used as a waY of
getting at placer deposits that were
previously untouched due to rock
cover. Micro blasting can be used to
take down hanging rock, seParate
minerals from overburden, and col-
Iect gemstones and other high-value
product with minimal damage.

This technique excels at breaking
up free-standing boulders that are
too heavy to move by other means. It
can be used as a secondarY Process
when expanding grout, heavY equiP-
ment or larger explosives generate
big rock fragments. It is also used
by cave rescue teams to remove ob-
stacles and expand tight passages'

One other advantage to owning a
micro blaster is that it offers a way to
gain experience in blasting that can
be used towards eventuallY becom-
ing a licensed blaster. States such as
California have requirements Such as
"three years documented experience

with electric or non-electric blasting."
The two systems we discuss below
have been used successfully in build-
ing that book of experience.

SafetY
Al1 types of blasting can generate

dangerous fly rock. While this is
minimized in micro blasting, sharp
fragments of rock and flying tools can
cause injury. All rock that is above
ground level contains stored energy
from gravity and can crush or kill
when suddenly released by a blast.

This type of blasting cartridge is
not able to explode if ignited uncon-
fined, but electrical currents, Iight-
ning and sparks can cause them to
detonate and cause injury during the
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loading process if care is not taken.
No explosives should ever be handled
if a lightning storm is approaching,
and your head and other body parts
should be never be positioned over
a hole during the loading operation.
If cartridges must be pushed into a
hole, a wooden dowel should be used.
Personal protective equipment for
this activity includes safety glasses,
gloves and steel-toed bosts. Fly rock
can be controlled with simple canvas
tarps or pieces of used conveyor belt.

Legal Status
In the US, all explosives are reg-

ulated federally by the Bureau of
Alcohol, Tobacco, Firearms and Ex-
plosives (ATF). Buying and using ex-

plosives generally requires a Federal
Explosives License (FEL). The ATF
has a number of exceptions, such as
smokeless powder used for reloading
ammunition and up to 50 lbs/year of
black powder for "sporting and cul-
tural purposes." Note that blasting
is ruol one of the exempt purposes, so
you technically need an FEL and an
approved magazine to use and store
gunpowder for blasting rock, even
though it can be legally purchased
for other uses.

The makers of the systems we will
be discussing have obtained a specific
ATF exemption for their respective
products. The cartridges are classi-
fied as "Articles Pyrotechnic" (a type
of "professional use only" product)

and the manufacturers are allowed
to seII them to a non-licensee. In order
to purchase the cartridges for either
system, the manufacturer's training
must be completed online.

In some jurisdictions, such as Mas-
sachusetts, you may still be required
to obtain a state blaster's license in
order to use these systems. And while
they can be plausibly referred to as a
"powder-actuated tool," some BLM or
USFS offices might ask for a "Notice
of Intent" or a "Plan of Operation" if
you are micro blasting. I believe the
intent of the regulations is to cover
only operators that could leave be-
hind large-scale surface disturbances
or HAZMAT such as abandoned dy-
namite, but your local office may feel
differently.

Blasting Basics
Most mining done with explosives

involves this basic process:
1. Holes are laid out and drilled

to the proper depth (see Part 1, May
2020 issue, for information on rock
drilling).

2. Rock dust and chips are cleaned
out as necessary.

3. An explosive charge is placed at
the bottom of the hole.

4. The rest of the hole is filled with
stemming such as sand or gravel to
contain the energy of the charge.

5. The charge is detonated, causing
a shock wave, followed up quickly by
expanding gases that first crack and
then heave out the rock burden.

In micro blasting, we are doing the
same thing, with a few small differ-
ences:

1. The holes are much smaller
(typically 5176" or 10mm vs. 1.5-4").

2. The charges in each hole are
smaller (1-5 grams vs. 50-5000+
grams)

3. The explosive material is typi-
cally a propellant, which deflagrates
(more on this later) and breaks the
rock primarily through over-pres-
sure.

4. Instead of sand or other buik
stemming material, micro blasting
uses a special tool that seals up the
hole and provide the means to initiate
the charge.

What Goes on Inside a
Blast Hole

To understand how this works, we
should take a quick look at what is
going on when we blast. With con-

Holes drilled for micro blasting must be cleaned out before any explosiues are loaded.
This is an air type blower used to clean the hole.
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ventional mining explosives, there
are three parts to the charge we place
down a hole:

1. An electric or non-electric blast-
ing cap that explodes on command,
shooting a high-energy shock wave
into the booster. This is typically in-
serted into the booster and placed at
the very bottom of the hole.

2. A high explosive booster charge
that is "cap-sensitive" and"detonates
from the blasting cap. Cast boosters
and dynamite are typical products
used for this.

3. A quantity of bulk blasting agent
such as ANFO. This material is not
very sensitive and needs the booster
to set it off. Smalier blasts may omit
this component, relying on a larger,
single charge of dynamite or emul-
sion product.

It's important to note that the ex-
plosives used in conventional mining
will explode whether or not they are
confined inside of a borehole. Setting
them of in a pile on the ground will
result in a very large air blast, a lot
of noise, and dirt/rock being violently
thrown.

By contrast, the material used in
micro blasting is classified as a o'pro-

pellant." Typical ingredients are ni-
trocellulose and similar compounds
used in rifle and pistol ammunition.
It is set off by a shotgun primer or an
electric 'ohot wire" igniter. Approxi-
mately one liter of gas is generated
per gram of material used. If materi-
als are ignited outside of a borehole,
the cartridge will pop open and the
powder will burn with similar inten-
sity to a firework.

If the cartridge is ignited at the
bottom of a well-stemmed hole, how-
ever, something different happens.
As the material burns, pressure and
temperature begin to rise quickly.
This causes the burning or "defla-
gration" to proceed faster, generat-
ing more heat and more pressure, in
a "synergistic" type of reaction that
becomes so violent that it is almost
indistinguishable from that of a high
explosive.

As the pressure inside the hole
climbs into the 100's of thousands
of pounds per square inch (PSf , the
rock begins to come apart at its weak
points and split into big fragments.
Once this happens, the pressure drops
and the reaction ftzzles out, with any
unburned powder simply burning off.
Once key point with micro blasting is

that the harder the rock is, the bet-
ter it works. While conventional ex-
plosives will work just fine in rotten
rock or even gravel, micro blasting
requires sound rock that can contain
the expanding gases long enough for
pressure to build up.

Rock Dynamics
With conventional or micro blast-

ing, the rock expands and moves in
the direction ofleast resistance. The
more "free faces" or areas for the
broken rock to expand into, the more

work can be done per blast. The re-
sults of a single-hole blast can be any-
thing from a "spider web" of cracks to
a2-foot cube ofrock being shattered
into fragments that one person can
easily pick up. Free-standing boul-
ders are all free faces and break very
easily. It is realistic to break up and
remove a car-sized rock with these
tools and a few hours of work.

At the other extreme, a solid wall
of granite is much more challenglng
to blast. The micro blasting heads ei-
ther need to be placed in a way that
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Both the Siena Bl.aster and EZ Breah require a weight to hold in the explosion while
the gasses expand. This slrcws a Sierra Blaster two-hole blast with twi head,s on top
of the cartridges.

ejects a "wedge" of material, or large
holes need to be drilled nearby to pro-
vide relief for the rock to move into.

A "dice" pattern of 4 holes in a
square is one way to break a very
large boulder into pieces, while a 'V'
pattern with angled holes can be used
to create the wedge cut described
above. A line ofholes can be drilled
and fired to slice a section off a boul-
der or rock outcrop. For iong sections,
every other hole can be empty and
simple placed to help the rock crack
in a line.

Getting Hands-On
Both blasting systems are sold as

a kit containing one or more firing
heads, a selection of drill bits, tools
for cleaning out the bore holes, and
a means of firing the charges. With
both the EZ Break and Sierra Blast-
er, multiple blast holes can be set up
and fired simultaneously.

A kit with all necessary materi-
als for single-hole blasting weighs
around 10 pounds for either system.
They are available mail-order from
several dealers, and the blasting car-
tridges can be shipped directlyto your
door, although there is a HAZMAT
charge.

Either type will work with a cord-
less, lightweight, 110V SDS+ ham-
mer drill, and the energy source for
firing can be portable. In testing, we
found that either system will break
rock similarly, but there are key dif-
ferences such as water-resistance
and support equipment needs.

EZ Break. The EZ Break Micro-
Blaster uses a single type of powder
cartridge, a red paper cylinder with
a #209 shotgun primer on one end
and approximately one gram of fast,
double-base smokeless gunpowder
inside.

The firinghead consists ofa heavy,
machined, steel cylinder fitted to a
long steel rod that gets placed in the
hole. Inside the head is a pneumatic
plunger that sends a long firing pin
into the cartridge below it when trig-
gered with a blast of compressed air.
The firing pin and other parts are us-
er-serviceable. The head is well-made
and comes with a nice oxide finish.
According to the manufacturer, basic
care includes cleaning and iight oil-
ing, similar to a firearm.

The kit contains a tough pneu-
matic hose and a COr-powered "in-
flator" device that will initiate one

This is a photo tahen after a successful micro blast, showing a fully shattered boulder
broken into large pieces. The worst case in this type of blasting yields just a piece or
two blown out or it just crachs in place.
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head without any external air source.
A connector and air fittings are also
available to allow 3 or more heads
to be fired from the compressed air
source of your choice. Also in the kit
is a brush and a nice air-blower bulb
for cleaning rock dust from the holes.

The drills sold for this appiication
are5116" indiameter and available in
lengths up to 18" long. With a clean,
straight, 18" hole, up to (4) EZ Break
cartridges can be loaded in one hole.
We found that it takes some practice

in order to drill a straight hole this
deep, as small diameter drills are not
very rigid. Best results are obtained
by starting with a short "stub drill"
and changing bits in 2-4" increments
as the hole progresses. Frequent
cleaning of rock dust is also a good
idea.

Once the hole is drilled and cleaned
to the extent possible, one or more car-
tridges are dropped into the hole. It's
best to insert them one at a time and
use a wooden stick to press each one

into place. Placing them all at once
may result in a jam-up. Cartridges
are loaded primer-up and should be
placed as far into the hole as possible
and touching one another.

Next, the firinghead is made ready.
The operator double-checks that the
air source has been disconnected and
resets the firing pin between shots by
pushing it all the way inside using a
small piece of wire. A magnet inside
holds everything in place until firing.

The firing head is carefully in-

This shows all the iterns in a Sierra Blaster three-hole hit, including heads, connector cables and drills.
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serted down the hole until it is in
close contact with the top cartridge'
A light twisting motion can ensure
it is-fully seated. At least 6" of the
rod should be embedded in the rock
to ensure proper containment of the
blast energy.

When the firing head is readY, the
operator retreats back to a safe area,
aitaches the air source and triggers
the firing pin with corfpressed air.
There is no specific iimit to the num-
ber of heads that may be fired simul-
taneously, but most oPerators seem
to use from one to three. A larger
air source such as an air tank or
bulk CO, bottle is necessary if using
more than one head, and the Plumb-
ing does need to be tested for leaks
before use.

Sierra Blaster. The Sierra B1ast-
er works similarly to the EZ bteak
Micro-Blaster, but has key differenc-
es. First, the system uses electricity
instead of compressed air for firing'
so the blasting heads have no moving
parts. Secondly, the whole system is
designed to be water-resistant, so it
canEe usedfortasks such as breaking

A standard blast trigger deuice like this
one carl be used to set off the Sierra Blast-
er; the EZ Breah unit uses a CO rinflator
to trigger.

up rock in a moving creek, and water
can be added to holes for better en-
ergy transmission. Third, the Sierra
Blaster heads come with a "leash"
system that allows the heads to be
tethered to a hanger screwed into the
rock. This helps prevent damage to
the head or wiring, especiallY when
biasting into a vertical face.

There are two types of cartridges
soid with the Sierra Blaster-elec-
tric main cartridges and "booster"
cartridges that contain only powder
and no igniter. Up to two of these
can be dropped down a ho1e, in addi-
tion to the main charge. According to
the maker, each cartridge contains 1

gram (+/- 5%)of asmokeless gunpow-
der product. As with the EZ-Break,
the rod mustbe solidly embedded into
the rock. According to the directions,
the leash system should alwaYs be
used to prevent the- head from be-
ing damaged. It can be attached to a
nearby boulder or clipped to the rock
using the supplied driil bit, concrete
screw and hanger.

The Sierra Blaster utilizes a
lOmm hole diameter, which is about
25o/o larger than the EZ-Break.
These drills can be hard to find in
hardware stores, but Sierra Blaster
sells a line of drill bits up to24" long
under the name "Sierra Tuff." The
bits are good quality, and are avail-
able in two types for various rock
conditions.

The hole-cleaning device supplied
is a modified air pump, which Pushes
more air down the hole than a bulb
type blower. Various cables, firing
line and electrical accessories are
supplied with the kit for hooking up
a single- or multiple-head shot.

This takes us to one Potential
disadvantage-the need for electri-
cal power. The recommended firing
system is a 110V generator. This is
not a problem for a surface mining
operation, but is not practical for un-
derground use. We tested a varietY
of firing methods, and found that the
following would work:

' A 400W pure sine-wave invert-
er unit from Samlex installed in our
truck successfully fired 4 heads.

' A 1-joule pocket-sized blasting
machine used for firing explosives
reliably fired one head.

' The cheap, imPorted, 800W
2-cycle generators sold under various
names will fire a 4 head shot.

The Sierra Blaster heads can be
purchased in either lightweight alu-
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m'num or heavier stainless-steel
sodels. The manufacturer recom-
mends placingrocks or sandbags over
*irher type to improve performance,
and states that it's required for the
rluminurn 6YPt.

The wiring connections and electri-
:al parts are probably the only weak
point of this system. It is possible to
tsink or break the somewhat delicate
rires from the electric cartridge, and
rhe electrical cables and connectors,
rhils hs2vy-duty, can be damaged by
rockfall.

Conclusion
Micro blasting is a very useful tool

ior man-portable, small-scale blast-
mg. The two systems available both
lo the job. The amount of explosive
material used in each one is basically
:he same due to ATF regulations, and
cerformance on free-standing rock
rppears to be similar.

Blasting cartridges for either re-
:ail for $1-2.50/each, and the tooling
:osts are roughly similar, depending
rn the options purchased. Ifthere is a
lealer in your area,you might consid-
rr them first, as buying the cartridges
rr person saves the $40 HAZMAT fee

During the 2019 gold prospecting
season? I became part ofa bigger de-
tecting team, composed of myself and
three good friends. Luca is my best
friend and he is very knowledgeable
about how to use metal detectors.
Giacomo se11s army surplus items at
his shop in Turin, in northwest Italy.
Lorenzo is an amateur and is curious
to know all about gold prospecting.

As a geologist specializing in gold
and gem prospecting, I try to share
my geology and mining knowledge
with the team. Mainly, I look for un-
discovered gold-bearing alpine veins
and goid-rich placers in Itaiy. We
formed this group about a year ago.
I explained to them how to look for
gold flakes and nuggets using crevic-
ing and panning techniques, and how
to set up a sluicing operation properly
in order to get the best yield. Above

all, we search for gold-rich resources,
where a small-scale mining operation
could be started.

During our recent prospecting
trips, Luca was our detecting instruc-
tor. He learned how to use detectors
and accessories in Australia years
ago thanks to his several journeys
in Victoria looking for gold nuggets.
Then, he had to move to Italy due to
his job, and the "gold fever" followed
him. Over the vears, he realized that
the Italian country is not just rich in
touristic attractions, but also in gold
nuggets. We purchzised several detec-
tors-both VLF (very low frequency)
and PI (pulse induction) machines-
and then we started looking for gold
nuggets in the alpine rivers of ltaly.

We soon realized this wav of de-
tecting is not so easy. In fact, most
Italian watercourses are heavily pol-

SLUICING AND DETECTING
DOWNSTREAM
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Happy mining!
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'or 20+ years andis a licensed blaster.
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n San, Bernardino County, CA.
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