Occupational Health and Safety Code 2009 Part 36
Explanation Guide

Part 36 Mining

Highlights

* Section 546 requires the number of mine rescue teams to be related to the num
of workers underground.

* According to section 573, an employer requires approval from the
Inspection with responsibility for mines only when the gross weig
tired, self-propelled machine is more than 32,000 kilograms GV}
Director retains the right to request that an employer have testg
any rubber-tired, self-propelled machine at a mine site. Any ma
under the Traffic Safety Act is approved for use in a min

* Section 573 allows rubber-tired, self-propelled S 2xceed  their
manufacturer-specified load weights if the listed co

= Section 648 requires that machinery di i in‘1oading an explosive is
allowed to operate within eight metr loaded with explosive.

* Section 693 allows ey kers entering an underground mine for
prohibited means o

* Section 731 lowers a able gas concentrations to 40 percent of their
lower e '

OHS Code applies only to mines and mine sites. Special rules, not
sewhere in the OHS Code, apply in this Part.
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Section 532 Building safety

Employers must control the accumulation of dust in mine site buildings so that dust
does not create a hazard to workers. Part 4 of the OHS Code covers concerns with
exposure to coal dust in greater detail.

Dust itself is hazardous if it accumulates because it can create health problems
workers who inhale it. Fires and explosions can also result if an ignition source
as a spark from a piece of equipment is introduced. There ha
examples of coal dust explosions in plant galleries containing
Depending on the dryness and temperature at which coal leaves the g
can pose a real threat of creating an explosion.

Section 533 Mine plans

The need for detailed, up-to-dat s been established by

The information helps i
(a) mounting an effect
(b) decision making;

e plans be current, accurate and comprehensive. The
this section represent the minimum and include both

support effective safety planning so they must include major surface
such as bodies of water, unconsolidated deposits, transportation and
utility corridors, etc. A specific feature that can threaten mine safety and therefore
needs to be included is the presence of exploration holes drilled for any purpose in
or through the deposits mined or to be mined. These could contain fluids which, if
mined through, could unexpectedly flow into the mine workings. Disasters can be
avoided by requiring that such hazards be clearly marked on mine plans. At Lake
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Peineur, Louisiana, U.S. in 1986, a salt mine was flooded when an unknown oil/gas
exploration borehole drilled through the bottom of a lake.

An example of a detailed mine site plan is provided in Figures 36.1 and 36.2. Figure
36.1 shows the buildings and general working of the site; Figure 36.2 shows the
direction and inclination of the strata being worked. When mining multiple seams
or ore bodies, separate plans need to be kept for each one, together with one mas
plan showing how the different workings are related to each other, both verti
and horizontally.

Figure 36.1  General mine site plan

making.

No longer
quirement and, depending on the rate of mining,
y be appropriate to keep plans up-to-date. To help with
have been mined within one month of the most recent
to indicate the most recent changes.

36-3



Occupational Health and Safety Code 2009 Part 36
Explanation Guide

Figure 36.2 Operations plan

used in assessing the condition of equipme
equipment has been approved as capable
for which it was designed.

In case of an incident or equip elp pinpoint causes and
trends. Repeat incidents or equi indicate design problems.
Record keeping is useful i trategies and action plans for improving
the overall safety and

maintained while approaching any boundary of an
other facility.

sider both the eventual deterioration of the walls during the life of the
mine as well as their final location when the mine is abandoned.
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Section 536 Open stockpiles

Effective design and operation of open stockpiles relies on engineering principles
that address the potential instability of the stockpile.

To ensure stability, stockpile design and construction should address the
geotechnical behaviour and physical dimensions of the stockpile, chemi
properties of the waste rock, location of the water table, and the permeability,
and strength of the rocks or other materials in the stockpile. Stockp
be marked for hidden hazards e.g. those associated with potential su
into hidden cavities and voids that may be present close to the
stockpile.

Section 537 Dust from drills
Subsection 537(1)

elated health
y method is the
his conforms to the long
generation.

Dust generated by drilling operations must b,
and safety risks. Control is generally don
use of a wetting agent right at the tip of
held belief that the dust should be s

s by routing dust-laden air
ilters and then releasing the filtered air.

Dust control is also possible thro
through dust-collection equipment

Until recently, only
operations. Now, wit

approved for underground drilling
ering capability, some drills equipped with
stems have been approved.

y controlled in open pit mines by one or more means that
re of water and methanol, bag filters, and cyclone filters.

f the staff of Alberta Employment and Imm1grat10n, appointed by the
Minister under section 5 of the OHS Act.

In place of engineered dust controls, the use of suitably effective respiratory
protective equipment may be acceptable, but only as a last resort and only in short-
term drilling operations.
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The term ”intermittent drilling” would be interpreted based on the overall mining
plan concept for the particular mining environment. If drilling should reasonably
have been predicted, then engineered dust controls would be the expected standard
on drills for production-drilling operations.

Section 538 Light metal alloys
The general expectation of this section is that the use of light

underground coal mines is restricted. This reflects the hazard of light
becoming a source of potential ignition of gas or dust.

Subsection 538(1)

The term “light metals” refers to metals containing alumi

locations. Friction or sparking resulting from light m
by oxidized (rusty) ferrous metal is enough tog ane and air.

based on that of the former Natio
(UK). Readers are referred to (i

1962. Ten of these incidents resulted
e involved auxiliary fan blades.

7ithin a flameproof enclosure;

hen there is no possibility of friction or impact;

> with non-sparking material and immediately removed from
is damaged; and

are placed in a non-sparking storage container following

h, Safety and Reclamation Code for Mines in British Columbia (2003)
Section 6.43.3 Prohibited Metals.)
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Subsection 538(2)

It is impossible in some instances to prohibit the presence of all light metals. For
example, many common fire extinguishers are made with light metals, but are
required as fire protection underground. In these instances, equipment with
aluminum components must be equipped with a protective canopy or other
measure that serves to prevent friction or impact on the light metal.

Subsection 538(3)

sparking when struck by oxidized ferrous metal (rusty iron). If a
at a time when high explosive levels of methane gas were prese
explosion could occur. Restrictions typically require protegti

Sections 6.36.3 and 6.36.4.)

Subsection 538(4)

Potentially explosive atmospheres o round mines but also at
surface facilities where potentia present. Therefore light
metal alloy restrictions apply thi such hazardous locations
include coal preparation plants, coa
surface coal stockpiles
buildings.

or underground reclaim galleries beneath
ilation/cooling fans within some surface

in haul road design is safety. The design must anticipate
eds, capabilities and loads of the vehicles and equipment that
Since most haul roads are built on pit walls and wind down
pit, a significant amount of capital is tied up in their
t. Economic considerations tend to force an increase in the road
shorten the haul road and a reduction in road width to minimize the
required excavation of waste material. The employer must ensure the road is
ufficient to handle emergencies.
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Common factors considered in effective haul road design include:
(a) width;

(b) gradient;

(c) radius of curvature;

(d) super elevation;

(e) rolling resistance;

(f) vehicle requirements;

(g) speed limits;

(h) sight distance;

(i) run-off lanes;

(j) berm height; and

(k) traffic control and signage.

Vehicles with the lowest performance capabilities in a fleet off
design. Although some work can be done to improve a
best to ensure that the road design accommodates
performance capabilities.

Subsection 539(2)

aul

Emergency escape roads are critical to s ign. Many factors control
the number and design of emergenc a 4 nclude:

(a) location of normal exit points;
(b) potential entering speed;
(c) vehicle gross weight;
(d) location and availab

where a gfad;i percent is present, design suitable escape routes to
i of mine workers to the hazard of an out-of-control or

o not simply ride over the berm. Drainage breaks in berms must be
designed to be small enough to prevent a vehicle from going through them.

36-8



Occupational Health and Safety Code 2009 Part 36
Explanation Guide

Section 540 Discard from mine

A variety of solid and liquid waste materials can be generated by a mining
operation. Disposal of these materials must comply with accepted engineering
principles to ensure the stability of the dump or impoundment. If failure of such a
waste disposal structure could cause potential injury to a worker, or cause
environmental contamination, design by a professional geotechnical engineer is
accepted standard.

Section 541 Mine walls

Subsection 541(1)

The proper design and control of pit walls significantl
the ability of workers to extract ore. Consequently, any
procedure used to maintain pit walls must be certifie
Section 8 of the OHS Regulation requires procedures
to workers.

Subsection 541(2)

t ensure that
nconsolidated material can

To minimize the risk of injury in
(a) undermining is prohibited s
cause the material to collapse,
(b) working faces recei ood ¢ fore being left to stand. Bench heights
are designed and an 1.5 metres above the maximum
height the excava can reach. It becomes difficult above this
can contribute to an overhang,

e, the employer
ndermini

(c) the hor 2 in 2 metres of the working face crest must be

ated material. The height and stability of the bench

ore than this specified 2 metre horizontal separation from
er working bench,
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Section 542 Dumping block

Sections 542(a) and 542(b)

Dumping blocks or a ridge of material such as a berm are required if equipment
may back into an opening or over the edge of a dump. Dumping points may
include hoppers, stock piles or waste dumps. Dumps can be very high and a fli
over or roll-over can cause serious injury. To reduce the risk to workers and t
equipment, physical barriers are required to assist in stopping.

Section 542(c)
If physical barriers are not practicable, a designated signaller with

be designated to direct equipment. All appropriate measures mu
address hazards involving the equipment and the design

Section 543 Flammable gas monitors

Subsection 543(1)

This subsection requires the installati any location that can be

of the Canadian Electrical

are those which are hazardous because of the presence of
res or flyings, but in which such fibres or flyings are not

oom, battery charging room or other similar location.

as concentrations in hazardous locations can increase suddenly and trigger an
alarm. Such an alarm is only effective if it prompts an immediate response. This
may not occur if the monitoring device gives only a local alarm, but will occur if it
is linked via a remote control and monitoring system to a permanently attended

36-10



Occupational Health and Safety Code 2009 Part 36
Explanation Guide

communication station. Such stations are typically found on the surface in the mine
offices. They are computer controlled with comprehensive visual and audible alarm

systems.

The general expectation under this subsection is that monitoring for flammable
gases takes place at every location that is classified as a hazardous location as the
result of a hazard assessment. It is further expected that a continuous monitori
system will be used, linked to a permanently attended communication sta
Where necessary, the mine electrical inspector is available to provi
interpretation of the OHS Code and the Canadian Electrical Code.
referred to the explanation to section 165 for additional info
hazardous locations.

Subsection 543(2)

The alarm given at a permanently attended communi
gas monitors can be visual, audible or both. Fr on of these
instruments is critical to assuring their proper functio *ading. Note
the requirement that the alarm must sou ! ontent of the
atmosphere exceeds 20 percent of the
monitored. Since the lower explosive i i ending on the physical
characteristics of the particular gas,
be programmed accordingly. Wo
monitoring device.

monitoring system must
correctly use the related

*erous occurrences is required for a variety of reasons:
and health conditions at individual mines and throughout

ing other employers to take necessary precautions;

(d) compiling statistics for evaluation and development of action plans;

e) ensuring the Director is kept informed; and

(f) calling upon the resources of other companies to help resolve problems, if
required.
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The expectation of this section is that all dangerous occurrences will be reported.
Several dangerous occurrences are listed and are typically self explanatory. They
include deterioration of underground conditions, ventilation and gases, equipment

malfunction or failure, and circumstances requiring the withdrawal of workers
from an area of the mine.

Subsection 544(2)
The failure of a containment dam or dike can seriously affect w
facilities. At a minimum, a serious environmental situation will re

uncontrolled spillage of liquid waste products. For this reason the Di
notified when any sign of dam or dike deterioration is identified.

Fire Prevention and Emergency Re

Section 545 Emergency response station
Subsection 545(1)
Unless exempted by the Directo

emergency response station an
and emergency work can be con

vide facilities f which rescue operations

Subsection 545(2)

for its suitability to the work site and must
is always ready for operation. A suitable

Emergency equipme
be regularly maintai

Subsection 545(3)

Because of the specialized skills and training involved, an employer must ensure
that a sufficient number of workers are trained and available to safely perform a
rescue operation.
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Section 546 Emergency response team

Subsection 546(1)

A well trained emergency response team is required by the OHS Code. The
employer must appoint a competent worker as responsible for training the
members of the emergency response team.

Subsection 546(2)

The medical fitness and competency of each member of an emer
team is critical to the team’s performance. In addition to holding
aider certificate, each member must be suitably trained and be ph
carrying out very demanding tasks. Members may be requlred to
with heavy loads, wear breathing apparatus and functior. e )
environments where visibility could be almost zero dug
airborne dust.

Section 546(3)

practice sessions and
mbers and reduces the

Familiarity gained through regular em
worksite tours provides needed confi
time taken to rescue workers duri

real emergency.

Practice training sessions must take at least every two months.

Section 546(4)

be effective in underground coal mine
ed and equipped appropriately and there
ams. Typically in a mine rescue event at least
one in action, one on standby and one resting. At small
be practical to maintain three or more teams, it is
inimum number of trained personnel on site. These
a first response and assessment capability. They can also
her teams in local conditions when these teams arrive at the
See Health, Safety and Reclamation Code for Mines in
itish Coltimbia (2003), Section 3.7.)

For emergency resp
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Section 547 Fire fighting training

Having fire fighting equipment available is only one ingredient in successful fire
fighting. Training in effective fire fighting for all workers employed underground is
another essential ingredient. Every worker must be able to respond quickly and
correctly to any type of fire that might develop. Training at the beginning of
employment, with regular follow-up training at least every two years thereaf
ensures workers can respond to fires as needed. Records of training
supervisors manage the training program.

Section 548 Fire precautions

Combustible materials include items such as oily ra i , wood and
rce and can
rapidly grow into an uncontrollable fi
potential for such a fire to occur.

This section lists several specifi
explosions in underground coal
fire and explosion hazard
workers are responsibl on the lookout for these and any other

section does not imply that
to the items in the list. Employers and

subsections (5) to (7) is that of flammable
hot surfaces and ignite. This hazard can be

sed on practical experience with their use in Alberta’s
The use of fire resistant fluids (FRFs) in mobile diesel
1 has proven problematic in very cold weather and has led

. atic fire suppression systems. The flash point of non FRF hydraulic fluids
is typically 5 times higher than that of the diesel fuel carried on board the vehicle.
n the OHS Code, subsections 548(5) through (7) allow alternatives to the use of
non-fire resistant fluids by recognizing the use of fire suppression systems.
Automatic fire suppression systems are standard on many items of mobile diesel
equipment.
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Section 549 Fireproofing of roadways

Use of combustible materials on roadway supports and linings must be minimized
as much as possible. Any combustible materials used must be treated with a fire
resistant coating.

Non-combustible or treated materials must be used at conveyor transfer a
loading points and extend at least 5 metres on the air intake side
than 10 metres on the return side. This minimizes the potential for
and provides some protection to workers during fire fighting activities.

Section 550 Conveyor clearance
Section 550(a)

Removal of dust and other combustible materials
important to preventing fires. Some materials can ignit
into contact with moving parts, while
spontaneously.

Section 550(b)

ce bene eyors to allow removal of
-flammable material so that they do not

If pillars are used to provide c
debris, the pillars must be made o
become part of any fire.

Section 551 Fire ction tems

ation station or control room.
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Subsection 551(2)

Specific locations where detection systems should be located are identified
throughout this Part. If the Director thinks an additional device is needed at a
particular location, this section authorizes the Director to order the installation of
such a device.

Section 552 Emergency warning system

Section 552(a)

systems are used in other mines. The types and
communication systems available vary significantly.
one(s) most appropriate to the prevailing comditions.
emergency warning, workers should k
promptly and appropriately. If immediat
area should be evacuated in an orde

Section 552(b)

Testing the emergency ast every 12 months ensures the system
functions properly
warning signals. Testi
of the emergency war e systems and fine tune them as necessary. A
a logbook or its electronic equivalent. Such
pliance and may help to better understand and

emergency warning systems.
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Section 553 Evacuation

Section 553(a)

To ensure an effective response, detailed and logical evacuation procedures must be
prepared for fires, flooding, cave ins, explosions and other life-threatening
emergencies. How quickly the mine can be evacuated using the safest routes is on
of the most important criteria in assessing the efficiency of evacuation procedu
To meet such criteria training instruction and worker famili@
evacuation procedures is essential. (See Section 553(c)). Section 8
Regulation requires that the procedures be in writing and available to y

Section 553(b)

Copies of the evacuation procedure must be posted in
surface and underground to be readily available to al
to maintain worker familiarity with procedures to eng
right direction.

Section 553(c)

Site-specific training, familiarizatio the ability to recognize
warning signals and respond acc successful evacuations.
A successful execution of any rocedure is the result of
adequate planning, training, and ision of needed equipment and resources.
Although emergency rg
mining operation, ea
high degree of efficie
among workers.

are rarely used in a well-managed
nd ability to execute its plan with a

ock evacuations show that, while being costly and time
gacuations pay large dividends in terms of developing a

acuation allows the evacuation plan and procedures to be demonstrated
in the actual workplace and can provide valuable information to ensure the best
esults in the event of a real emergency. Mock evacuations can identify significant
deficiencies like stretchers that may not fit in transport vehicles, insufficient or
misplaced self-rescuer devices and defective lifelines. All such deficiencies can then
be corrected to improve performance in any subsequent real emergency evacuation.
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Section 554 Fire fighting equipment

Subsection 554(1)

Fire fighting equipment must be provided, readily available, maintained in
working condition, and accessible without obstruction at any place where a fire
hazard may exist in an underground coal mine.

Subsection 554(2)

Fire fighting equipment should not be located in areas in whic
accumulate. It is therefore essential that the location of fire fighting
into consideration the direction of air flow from the mine ventilati
the ventilation system could potentially be subjected to a cha
direction during an extreme emergency, some contingen
fire fighting equipment locations would be appropriat

Subsection 554(3)

nspected once
rs, this equipment must
operates properly. The
ok maintained for that

To ensure it operates properly, the fire fig
a month by a competent person. Except f
also be tested once every three m
results of this inspection must
purpose.

Section 555 Fire

This minimum standa sion of two fire extinguishers at electric or
and switch gear increases the potential that a

response. Detailed information about the locations of fire fighting
is also helpful as a reminder during emergency situations.

igure 36.3 provides a sample plan showing the location of fire fighting equipment.
Note the requirement to review and update the plan at intervals not exceeding
three months.
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e
o fire box
7 fire exti

4

v

Figure 36.3 Sample fire protection plan

Section 557 Water supply

Minimum acceptable requireme ies and pumping systems

used to fight fires must be met.

pecting water s

Subsection 557(a)

es of water must be readily available. This is

standby pumping system must be available whose power supply is not
dependent on the main electrical system for the mine. All pumps must be capable
of delivering water at an adequate volume and pressure as specified in section 558.
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Subsection 557(d)

The main fire fighting water supply systems are not typically located in return
airways. This ensures that emergency response personnel will not be exposed to
smoke and fumes from fires or explosions. However, in some mines under very
cold winter conditions, parts of the fire fighting water main located in an intake can
freeze. In circumstances where suitable thermal insulation cannot be provided,
where fan reversal in an emergency is possible, it is acceptable to place the
fighting water main in the return. At appropriate intervals howeve ly co
valves in the main must be located in the intake airway.

Section 558 Water control valves
Subsection 558(1)

Water control valves must be strategically placed alo
other critical areas to provide workers with adequate a
supply. Availability, accessibility, standardizati
water control valves to a potential fire h
designing and installing fire fighting s
mine continuously advances, addi
particular working face is an on-ggi

round mines. Since the
1 valves close to any

Subsection 558(2)

Nozzles and hoses of
that the water control valve must be capable
second of water flow.

the size of nozzles are fixed by this subsection. Meeting
t the largest possible area can be reached by each hose to

In the event that exits are blocked or the ventilation system has been disrupted
uring or following an emergency, a refuge station must be available to
underground mine workers as a safe place to wait until rescue teams arrive.
Although miners carry self rescuers, (a type of respiratory protective equipment),
the air may be lacking in sufficient oxygen to support life. Additionally, the useable
life of the self rescuers may not be enough for workers to make it safely back to the
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surface. The size and number of refuge stations depends on the number of workers
expected to use them and the distances workers must travel to reach them.

Refuge stations must have water, supplied air and a system that communicates
effectively with the surface. Refuge stations may also contain dried foods and other
survival supplies.

Electrical Systems

Section 560 Electrical standards

CSA Standard M421-00 (R2007), Use of Electricity in Mines, is
entirety. If CSA Standard M421-00 (R2007) does not address a part
issue, CSA Standard C22.1-06, Canadian Electrical Code,
Electrical Installations, becomes the standard to be met.

Section 561 Notice to Director
Subsection 561(1)

uirements as a final check
orily addressed. Similarly, it
review the work from all aspects before

to notify the Director of power increases in excess of 500
been repealed as out-dated and unnecessary as other
are considered to be adequate.

561(2)

Written approval from a Director ensures that safety requirements and concerns
ave been dealt with before electrical installations that are new or have undergone
major modifications are energized.
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Subsection 561(3)

Schematics that indicate where new electrical energy is to be transmitted and used
help clarify the design and conditions of the mine.

The schematics should identify the main mine substation, the power line
distribution system, the location of unit substations, major electrical equipment a
the respective voltages of the distribution systems and operating equipment.

Section 562 Electrical installations

Subsection 562(1)

Electrical safety at mine sites relies primarily on the
workers installing, repairing or modifying electricg
persons who work on electrical equipment must be c
21(3) of the Apprenticeship and Industry Training Act, w

crta,
ified in section

te in the apprenticeship
ing,”

nd 22(3)(f), the Executive Director may, after

ass of persons who are not permitted under section
(3)(a) to (c) to work in a designated trade, to work or to

are not permitted under section 21(3)(a) to (d) or 22(3)(a) to (c)
esignated trade, to work or to perform one or more tasks,

ecords of electrical installation and repair work are critical for troubleshooting and
incident investigation purposes. Records must be kept at the mine for two years
following the activity.

36 - 22



Occupational Health and Safety Code 2009 Part 36
Explanation Guide

Section 563 Surface mine

Subsection 563(1)

The employer must assess the impact of electrical equipment and the surrounding
environment on safety and then select equipment that fully meets applicable
standards and adequately addresses local conditions. These conditions may inclu
temperature, humidity, gases that may be flammable, corrosive or reactive, d
such as coal dust, metallic powders and ammonium nitrate, fire
hazards and so on.

For example, an electrical switch designed for use in hazardous Ig
plant may not be safe for use in a hazardous location in a surfac
mine. Coal dust poses an additional hazard for which the swi

designed.
Subsection 563 (2)

is subsection
ardous location

An electrical spark can initiate an explosion

requires that electrical repairs or adjustm

only be done after

(a) the equipment is de-energized,

(b) the worker doing the work
gas is present.

nfirmed that n gerous concentration of

Section 564 Unga

Subsection 564(1)

nine electrical superintendent must approve all
to its use underground. The requirement is meant to
the notification and approval of the Director, provided
le the Director’s approval is required, it is the electrical
ultimately responsible. As such, the electrical superintendent
involved in the specification, acceptance, installation,
e and repair of underground electrical equipment.

n a day-to-day basis, the underground coal mine electrical superintendent must
supervise and assume responsibility for all electrical work performed in the mine.
Further, the electrical superintendent must ensure that underground electrical
equipment remains in compliance with the requirements reflected in CSA Standard
CAN/CSA - M421-00 (R2007), Use of Electricity in Mines.
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Subsection 564(3)

Similar to the hazard posed by accumulated explosive gases in any other hazardous
location, the concerns are the same in an underground coal mine. As a result, no
electrical repairs or adjustments can be made unless the equipment is de-energized
and the worker has confirmed that no dangerous accumulation of gas is present.

Section 565 Equipment supply systems
Subsection 565(1)

Ground fault protection is an essential safety feature on all
equipment. To ensure this safety system is working properly, it
before the equipment is put into service and at least annu

Subsection 565(2)

(a) the date of testing,
(b) the equipment tested with identifi
(c) the name of the person(s) con
(d) the test results, and
(e) any repairs and re-testing, if ap

Records required by th ' ailable for examination by an officer.

nary-type storage batteries whose aggregate capacity is 5 kW at the 8 h
ischarge rate shall be located in storage-battery rooms or in areas with
equivalent enclosures.”

Adequate ventilation is one of the most important requirements of the standard.
Since charging operations generate hydrogen which is highly flammable and
explosive, the area must be continuously ventilated to be safe.

36-24



Occupational Health and Safety Code 2009 Part 36
Explanation Guide

Subsection 566(2)

For underground coal mine battery charging rooms, clause 6.10.4 of the CSA
Standard applies and is closely followed by the Director.

“6.10.4 Storage Batteries

6.10.4.1

Storage batteries that are stationary when in use shall be loca
battery rooms or equivalent enclosures if the aggregate capacity
discharge rate exceeds 5 kW, and the batteries are in unsealed jars

6.10.4.2
Storage-battery rooms or other enclosures and battery-chargin
provided with ventilation adequate to prevent the acc i
mixture of battery gases.

6.10.4.3
Storage-battery rooms or other enclosures i as shall be in
accordance with the applicable require
they shall be ventilated by an intake- i to ensure the diffusion of
gases discharged into the return

6.10.4.4
The location for battery-chargin
not be used for othe

ions shall be designated as such and shall

6.10.4.5

The construction o tery-charging station shall be rendered fireproof.

nstalled at the highest part of the structure to allow any
ape into the atmosphere.

Heating, if required, shall be of the forced-air type, with the heating element
located outside the charging station and arranged so that fresh air shall flow
over the heating element when the element is operating.
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6.10.4.9
The battery-charging station shall be adequately and continuously ventilated
during battery-charging operations.

6.10.4.10
Material, other than standby batteries and material required for routine battery
maintenance, shall not be stored in the battery-charging station.

6.10.4.11
Electrical equipment shall either be approved or be located so as t0
no possibility for the ignition of hydrogen exists.

6.10.4.12
Battery-charging equipment shall be located at or near floor I
permanently connected to the main power supply.

6.10.4.13

Battery-charging cables installed after January 1, 2 be contained within
a protective jacket having an FT5 rating a ifie A St rd C22.2 No.
0.3.

6.10.4.14

Battery repairs shall be per only after precatitions have been taken to

ensure the dissipation o attery-charging shall be

uncontaminated sour
The volume of air

ing with it any additional flammable gases.
t to dilute gases generated by the battery

or ensures that adequate consideration has been given to
e room design should include air quality monitoring and
isconnects for situations where flammable gas accumulates
plosive limits.

Because of the potential for initiation of explosive gases, repairs to batteries must
ot be performed underground or in any hazardous location. A spark from a short
circuited battery could be catastrophic.
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Section 567 Overhead power lines

Cables between overhead power lines and moveable switch houses, or between an
overhead power line and a substation, must be continuous, without couplers or
junction boxes. In addition, the supply cable must not exceed a length of 25 metres
unless the noted conditions are met.

At the overhead line end of the cable, a separate means of disconnection mu
located on the power pole. Such a disconnect system can use “cut-o
be of some other design, subject to approval by the Director.

To minimize the risk of injury to workers, cable connections to z

houses or substations must be directly through suitable cable gland

Section 568 Ground fault protection

Because of the hazards associated with the arcing o
cable in an underground mine, any cable
ground fault protection.

circuiting of a power
v ust include

The intent is to provide automatic
arcing or sparking does not cre if€"or a methane gas or coal
dust explosion.

Since re-setting the po ply ¢ eate the fault, the related ground fault
protection system m it is impossible to restore the power
until the ground faul ied, repaired and tested to ensure the fault
has been removed fro

Similarly, if an explosion damages electrical circuits and leaves parts of the system
ive, it may be necessary to isolate the damaged parts before they can be repaired.
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At an underground mine, an authorized worker must be available to operate the
switchgear whenever the circuits are energized. The availability of such an
authorized worker could be essential to a rapid response in case of an underground

emergency. It is simply not acceptable that underground workers be placed at
additional risk while waiting for an authorized person to be “called-out” to the
scene of an emergency.

Subsection 569(2)

Locating switchgear near a working face allows workers to operate
electrical equipment and related circuits as needed. Switchgear can begdaé

cross-cut. This minimizes the potential for exposure to flammable
at the working face. If the switchgear itself catches fire, t
location will ensure that toxic smoke and gases will n
where workers may be endangered.

Section 570 Grounding

Subsection 570(1)

Continued integrity of the gro
electrical system and workers.

or when @an ‘ i nes into contact with another path to ground.
pment and cables from becoming a serious threat to the
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Section 571 Electric welding

The return cable must be the same size as the welding cable and be connected to the
work piece being welded. This avoids the possibility of the return current seeking
other paths back to the welding machine, creating a secondary energized conductor
and associated electrocution risk.

Section 572 Hand held electrical drills

Hand held electric drills must be equipped with a fail-safe
automatically cuts power to the drill. With this mechanism, the dx
when the power switch is depressed. The drill stops any time pos
the switch is removed.

Rubber-Tired, Self-Propelled Mach

Section 573 Approval

Subsection 573(1)

e requirements of sections 573 to 596 are

With the exception @
i ent that is self-powered and rubber-tired.

directed at large

t incidents in Alberta, statistics on brake failures, loss of
oad handling have not always been favourable. As the
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Subsection 573(2)

The OHS Code does not apply to vehicles having a GVW of less than 32,000
kilograms unless specifically noted or specifically designated by the Director. This
subsection provides the Director with the authority to request that any size or type
of rubber-tired, self-propelled machine be tested and approved before being put
into use. Such a request would be made after reported safety incidents, or upon t
recommendation of the Director’s mechanical engineering consultant.

Subsection 573(2)(c) provides an exemption for testing for any mac
already been approved for use on Alberta’s highways by being appro
Traffic Safety Act.

Subsection 573(3)

Instead of complying with the manufacturer’s specificat
12 of the OHS Code, rubber-tired, self-propelled
manufacturer-specified load weights can be operated i
(a) a written hazard assessment meeting t

completed, and
(b) controls that ensure safe operation o , self-propelled machine

have been implemented.

The assessment and controls do ed by the Director prior to
being implemented. If an officer in a work site and considers the assessment
or controls insufficient,
by the Director.

is to ensure the safety of underground mine workers who
re road and ramp gradients are much steeper than those

ed Underground Mining Machines, has been adopted in total despite the
specifications of section 573(1). The Standard applies to all underground mining
achines with rated speeds of 32 kilometres or less and having a rated gross mass
of 45,000 kilograms or less.
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According to the Standard, such underground equipment requires the Director’s
approval prior to being used in an underground mine.

“The test course for service, secondary and parking brake systems shall consist
of a hard dry surface with a well-compacted base. The test surface shall

(a) not exceed a 3 percent grade at right angles to the direction of travel, and
(b) have a uniform down grade of 20 percent, plus or minus 1 percent.

The approach to the test course shall be of sufficient length,
uniformity of grade to ensure the required machine speed is reache
brakes are applied.”

Subsection 574(2)

Under certain conditions the Director may exempt a ruk
machine from subsection 574(1). Such conditions cqQ
operating procedures or a certification from a professi

Section 575 Prototype machine

Subsection 575(1)

This section applies only to tho
ISO Standard 6165: 2006, Earth-
According to clause 3.1.
(a) backhoe loader,
(b) dumper,

(c) excavator,
(d) grader,
(e) land fi

self-propelled machines by
machinery — Basic Types — Vocabulary.
e family of machines covered includes

rototype equipment is this section is interpreted to mean any new or used piece of
rubber-tired, self-propelled mobile equipment that is brought into Alberta for the
first time and intended for use in any Alberta mine.
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Subsection 575(3)

Repealed

Subsection 575(4)
Repealed

Subsection 575(5)

No explanation required.

Subsection 575(6)

The required “Test Report” must include the followin

clause 8 of ISO Standard 3540: 1996, 8 Test report:

(a) areference to this International Standard;

(b) type of machine;

(c) make of machine;

(d) model and serial number of the machi

(e) condition of the brake system e.g. ne

(f) mass and axle distribution of the

(g) manufacturer’s approved
distribution, in kilograms;

(h) tire size, ply rating, tread patter pressure, In megapascals;

(i) description of the bra m, hand or foot control;

1000 h, etc.;
ilograms;

s and maximum axle

g tests;
ce brake system stored energy after the brake application
following formula (see clause 7.2 of the Standard);

p is the residual pressure as a percentage,
p1 is the brake application pressure during the first brake application,

p2 is the lowest brake application pressure measured during
subsequent brake applications;
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(p) force levels applied to the controls (see clause 7.1.1 of the Standard);

(q) machine maximum level surface speed, in kilometres per hour;

(r) secondary brake system capacity for stored energy system (see clause 7.3 of the
Standard).

Section 576 Representative machines

Subsection 576(1)

delivery, the employer can elect to test a representati
unit to be tested must be equipped similarly to other
to be considered as truly “representative”. The relate
specified in clause 6.0 of the ISO Standard.

fleet in order
ditions are

Although relevant excerpts from the S ided below, readers are
advised to consult the actual stand iled requirements. Note
that additional information is prowi

in the Standar

From ISO Standard 3450:

6.2

The test course sh ist of rd, dry surface with a well-compacted base.

to the extent that is does not adversely affect

have a slope of more than 3% at right angles to the

The test mass of all machines, except dumpers and tractor-scraper, shall be as
stated in 3.4 without a payload and at the manufacturer’s specified axle load
distribution.
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6.3.2

The test mass of dumpers and tractor-scrapers shall be as stated in 3.4 and
include a payload.

7.6.1.1

Brake performance shall be tested from a machine speed, which
80% of the maximum level surface machine speed or 32 km/h, it s
at maximum speed. The test speeds shall be within 3 km/h of the
speeds.

7.6.1.3

The test course shall have no more than a 1% slope i

Subsection 576(2)

by testing a representative unit as
1996. The components of the repr ifig’ system must be the same

The employer must mai brake certification, including the test
50: 1996. One copy of the test report
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Section 578 Hydraulic brakes

In the event that 50 percent of this type of hydraulic braking system fails, the
equipment can still be brought safely to rest on any grade on which it may operate.

The requirements for independently acting circuits provides a greater margin of
safety. If one circuit fails, the other can do the job equally well. This is an exam
of a typical two-level safety provision, generally referred to as safety thro
redundancy.

The braking system must also meet the requirements of ISO Standar

Section 579 Dual brake systems

The visible or audible warning device on a divided or,

The air pressure exerted by the
brakes must not fall belou
pressure is considered
System designs usi : S should follow the manufacturer’s
recommendations.

braking system on service
cals (60 pounds per square inch). This

ing reservoir be used only for braking and that it be protected from loss
of pressure resulting from demand by auxiliary accessories. The auxiliary demand
ay be greater than the air system’s ability to replenish itself.
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Section 581(b)

The minimum volume of available air in the main circuit must be not less than 12
times the full volume displaced by the brake actuators. This allows reliable
operation of the actuators and maintains a degree of uniformity in the volume and
pressure of the air system for safe and effective brake operation.

Section 581(c)

The purpose of the water ejection or air-drying system is to remove
the air. Moisture in the system can cause brakes to malfunction. D
prevent the problem of moisture freezing which could reng
inoperable.

Section 581(d)

The availability of visual indicators such as pressure
safely operate mining equipment. A decrease in air pré
brake problem and allows the operator to take

e operator to

Section 581(e)

Section 581(f)

The presence of chec

inimum volume for auxiliary air reservoirs used for modulated emergency
raking is six times the actuator’s displacement capacity. This volume is considered
sufficient for auxiliary brakes and is approximately half the requirement for normal
service braking systems. This requirement allows for repeated pumping of the
brake pedal which could be required to stop the machine in an emergency.
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Section 583 Front wheel brake control

The ability to reduce the braking force of front wheels directly affects an operator’s
ability to maintain control of the vehicle. This is especially important in the case of
slippery conditions. If the front brakes lock-up, the operator may be unable to
regain control.

Section 584 Parking brakes
Subsection 584(1)

This is a performance-based design parameter set for manufa
minimum parking brake requirements address operati i
required to maneuver on a grade of up to 15 percent.

1996, Earth-
Systems and

This requirement is consistent with clause 7.5 of IS
moving machinery — Braking systems of t
performance requirements and test procedures

Subsection 584(2)

low the vehicle to be parked safely while
off. Any modification to brake components

brakes on specified units of rubber-tired, self-propelled mobile
that have a GVW of more than 32,000 kilograms and travel more than
10 kilometres per hour during normal operation must be periodically tested. The
urpose of regular testing is to provide a measure of the effectiveness of the brake
maintenance program. This periodic brake testing must not be confused with brake
certification testing that is required to demonstrate the effectiveness of the original
equipment design.

36 - 37



Occupational Health and Safety Code 2009 Part 36
Explanation Guide

The periodic brake test provides

(a) a comparison of braking between machines,

(b) a measure of braking improvement, deterioration or consistency over time,

(c) workers with an opportunity to observe actual brake performance under
simulated emergency conditions, and

(d) information related to equipment maintenance program effectiveness.

Subsection 585(2)

be made unless worker complaints, site inspections, equipment i
information provides evidence that a braking problem may exist.

In all cases, the expectation is that the mining equi
accordance with the manufacturer’s specifications.

Subsection 585(3)

Due to the increasing fleet size at some o i S Code has provided the
employer with some discretion and i to periodic brake testing
of the required units. A minimu eet type of rubber-tired,

For example, if a truckgfle terpillar and Komatsu 380 ton trucks,
30 percent of each typi ted to periodic brake testing.

have in fact been completed.
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Subsection 585(5)

The expectation of this section is that the braking performance of any given
machine will fall within the standard established by the manufacturer. Should
periodic brake testing reveal that braking capability has been reduced below an
acceptable level, the machine must be removed from service until repairs or
adjustments are completed. After repairs or adjustments have been completed, a
testing of the machine should be performed and documented.

Subsection 585(6)

This section provides the authority for an occupational health and
request that a given unit of rubber-tired, self-propelled equipmen
Again, this provision would normally be used only where informa
justifies the officer’s request.

Section 586 Tests
Subsection 586(1)

ust only be conducted
tent worker must ensure

Brake testing introduces an eleme
under the supervision of a comp
that the test site is suitable and t
industry standards. Based on the
decisions about continui

repairs are made.

are conducted according to
esults, the competent worker must make
ving a tested unit from service until

Subsection 586(2)

This subs e ons under which a loaded rubber-tired, self-
ke tested. A straight, level road with a hard, dry surface is
risk of injury to workers involved in the process and to
ed on the mining equipment.

son purposes, the employer must ensure that the distance required to
nit to a complete stop is recorded during the brake test. This stopping
distance must then be compared to the stopping distance determined during earlier
brake tests, if the unit has previously been subjected to such tests. If available, the
original brake certification test results may be relevant for comparative purposes.
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If a unit is being subjected to a periodic brake test for the first time, it is
recommended that the manufacturer’s specifications or the original certification
brake testing results be the basis for comparison.

Subsection 586(3)(b)

The actual speed of the unit prior to the service brake being applied is critical to t
results of the stopping distance measurement and must therefore be recorde
this case, the OHS Code is not specific and only requires the uni
normal operating speed immediately before the brakes are applied.

It is recommended that where possible, all units of the same mq
tested at the same “normal” operating speed during the test to allo
to be compared and interpreted.

he test re

Section 587 Maintenance records

Subsection 587(1)

of vehicle problems,
used to assess vehicle
vehicle. It is also useful

aintenance information is kept for a reasonable period of
pecifies that each record must be maintained for a period of
date that a specific activity was performed. Since an
afety officer may request the maintenance records at any
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Section 588 Auxiliary steering

The mining environment can involve travel on busy access or haulage routes that
are many kilometres in length and that are in some cases built with extended
gradients of up to 10 percent. In such an environment, the loss of vehicle steering
control could put mine workers at risk of serious injury. As a result, this subsection
requires that any rubber-tired, self-propelled machine meeting the criteria specifi
in (a) and (b) must be equipped with an auxiliary power source tha
operator to steer the machine to a safe stop.

This section provides an exemption to any machine that has its use
underground operations and a maximum operating speed of 20
hour.

Section 589 Auxiliary pump

An isolated or separate reservoir of emergency hydra ensures that damage
to any other hydraulic circuit will not affect rge 11 tem.

It is acceptable to have two reservoirs ifi€or a common container as

long as the container separates th e teeringfluid supply from other
hydraulic fluid supplies.

Section 590 Auxili
Subsection 590(1)

, Steering for Off-Road, Rubber-Tired Machines,

to warn the operator that the emergency steering system is in use. This warning
evice is intended to minimize the potential that the auxiliary steering is being used
without the operator’s knowledge.
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Section 591 Design safety factors

Subsection 591(1)
These design and operational requirements are intended to prevent worker injuries.
(a) Without shock-absorbing seats, drivers could be subjected to chronic injuri

from the whole-body vibration generated while travelling on rough mi
roads.

vehicle can be used to prevent parked vehicles from rolling. T
however, is to have a mechanical device or parking brake as t
of preventing unintentional movement.

(c) Starting an engine with the transmission engaged na@j ehiclefto
or move unexpectedly. Any unexpected movemer icléfinay threaten

Subsection 591(2)

Equipment stability can be a prob dump boxes have been
altered or replaced to carry a l r material. For example,
replacement of a 100-ton truck 1 overburden that weights
3,000 pounds per cubic yard with t p box from a 150-ton truck used to haul

ic yard can disrupt the vehicle’s stability.

Although the GV
recommended load s

within the equipment manufacturer’s
alteration can adversely affect equipment

es, where a short-term operational condition might present a
ocedures are allowed. The expectation however is that a

ures to be in writing and available to workers.
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Section 592 Clearance lights

Subsection 592(1)

Clearance lights let other drivers know how much space a unit of equipment needs
on the road. Clearance lights are particularly helpful at night and during times of
poor visibility.

Subsection 592(2)

procedures and worker training must be in place to comp
Subsection 592(3)

It is simply impractical to attach clearance lig a bl

Section 593 Clear view

Most equipment is now designe
units may still require other devic
include mirrors, televisi

visibility. However, some
ensure good visibility. These devices may
similar devices.

Section 594 Lig

others in the area what the equipment is doing.
larity are all important to the effectiveness of these lights.

clearance must be provided on each side of a rubber-tired self-propelled
machine and above it as it travels underground. Both the required horizontal and
ertical clearance distances are illustrated in Figure 36.15.
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Figure 36.15  Vehicle clearances underground

Subsection 595(2)

Based on particular circumstances, t consider an application for an
exemption to the defined clearance

Section 596 Unat
Subsection 596(1)

d t

Due to the
undergro
unless

ery serious consequences of a fire in an
, self-propelled machine can be left unattended
been shut down and the unit has been secured from
ording to subsection (2).

attended vehicles are properly parked so they do not move
ards for other workers. By parking on the level, or by ensuring the
Is are turned or blocked appropriately, the potential for a runaway is
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Diesel Power

Section 597 Diesel powered machine
Subsection 597(1)

CSA Standard CAN/CSA-M424.1-88 (R2007), Flameproof Non-Rail-Bound, Die

new or unused flameproof, non-rail-bound diesel-powered,
machines for use in gassy underground mines. The working envix
mines is characterized by the presence of methane gas and combus

The Standard applies to all machines of 45,000 kilogram
less, which are designed to operate on level ground
kilometres per hour (20 miles per hour) or less on leve

Subsection 597(2)

This Standard describes the technical re
the design, performance and testin
diesel-powered, self-propelled i ssy underground mines.

rocedures necessary for
eproof, non-rail-bound

The Standard applies to all machi 000 kilograms (100,000 pounds) mass or
less, which are desig a
32 kilometres per hou ess on level ground.

fderground coal mining industry is such that
available within Canada may no longer be
2, the Director may approve equipment using the standard
pliance with this standard would still have to show that

1 mobile equipment for use underground. Such equipment
certified to a Canadian standard but meets a standard of the source
owever, the two standards may differ to varying degrees. In such a case
the employer must demonstrate how the equipment meets or exceeds the safety
equirements of Alberta’s OHS Code.
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Conveyors

Section 598 Fire resistance

Conveyor belting and other conveyor components used in areas with high fire and
explosion potential must be closely controlled. The standard referenced
additional information is CSA Standard CAN/CSA 422-M87
Performance and Anti-static Requirements for Conveyor Belting.

The Standard addresses two categories of conveyor belts:
(1) Types Al and A2 intended for use in explosive atmospheres; a
(2) Types B1-A, B1-B, B2 and C intended for use in non-explosive a

ospheres.

The Director may use an equivalent standard where appz

orovided the
sion system

The use of non fire-resistant belting is allowed in a haz
conveyor belt system is equipped with an effecti
approved by the Director.

Section 599 Stopping
Subsection 599(1)(a)

A pull cord that stops g ency is a very important and reliable
safety device. In al leries, whether on the surface or
underground, workerga i travel beside the running conveyor either to
supervise, maintai

oving equipment associated with a conveyor, there is
a worker will fall into or find their clothing caught in the
onveyor must therefore be capable of being stopped
erious injury. Accessible pull cords make this possible.

ective, the pull cord system must be tested frequently and

on 599(1)(b)

he requirement to manually reset and restart a stopped conveyor ensures the
conveyor is not restarted until the area where the pull cord was tripped has been
visually inspected and remedial actions taken.
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Subsection 599(2)

In mines where material is conveyed on a series of conveyors, a sequential control

is installed to stop all affected belts before their individual continuation could cause

problems by dumping material and perhaps burying transfer points. This process is
triggered by the use of sensor switches. A minimum of two are required:

(i) Belt-slip switch — Friction caused by the slipping of a conveyor belt drive ¢
generate heat that can contribute to fire and explosion hazards. This hazar,
mitigated by application of a speed-sensitive “belt-slip” switc
the conveyor when the belt suddenly slows to a predetermined spee

(ii) Blocked chute — In a series of conveyors the transfer chute diregis
from one belt to the next can become blocked, spilling
surrounding area, working areas and possibly onto personne
mitigated by using blocked chute switches which detect an
mineral in the chute and automatically stop the delive

Section 600 Travelling room

e is considered
eyor. If services such as
nd lighting systems are
t be maintained.

The minimum 1 metre of travelling roo an undergr
sufficient to allow workers safe movem

electrical cable trays, water lines, c

elt cleaning devices should be located where the dust can be safely collected and
disposed of at regular intervals.
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Subsection 601(2)

The discharge of coal and similar materials generally produces dust that can be
dangerous to workers’ health. Dust can also create visibility problems when
disturbed by air movement. Enclosed chutes and dust control measures at transfer
and discharge points can help minimize the spread of dust. Figure 36.16 shows both
a chute and a transfer point. Decreasing the fall distance for loose material redu
the generation of dust as does the use of water spray or dust suppression chemi
Note that water is not very effective on coal dust.

Figure 36.16  Conveyor chute and transfer point

Section 602 Cle
Subsection 60

or a rubber-tired vehicle to travel safely beside a conveyor
plus the vehicle’s width. The total width required to
or and a rubber-tired vehicle becomes 2 metres plus the
vidth, the room for the conveyor, and the clearance on the
ne side of the conveyor. Figure 36.17 shows the arrangement

uided vehicles, the clearance is reduced to a minimum of 0.3 metres
the conveyor and the vehicle (see Figure 36.18). Since the vehicle is track
uided, the likelihood of conveyor contact is much reduced.

The required clearance on the blind side of the conveyor is also 0.3 metres, mainly
to provide room for cleaning accumulated dust.
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Figure 36.17  Clearances for a conveyor and rubber-tired vehicle

0.3m

Figure 36.18  Clearance for a conveyor and tr

ubsecti 2(2)

um clearance of 0.3 metres between the roof supports and the top of the
load on the conveyor provides adequate room for material movement.
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Section 603 Riding conveyor belts

Subsection 603(1)

Working areas in underground coal mines are sometimes a great distance from the
surface and walking conditions can be poor. In some underground mines, workers
ride on specially designed conveyor belt systems to get to and from their respecti
work areas. In such cases, the entire system must be specifically designed
certified by a professional engineer.

anticipated, a method of stopping the belt before the worker is endz
incorporated.

Subsection 603(2)

This subsection provides basic design criteri siona ineer to use
when designing the system. The success elies on proper
design, protective features, safe operatin

Subsection 603(2)(a)

The gradient of conveyors used to t ort workers is limited to a maximum of 15
degrees, while the maxij ien onveyors used to carry rock or coal is
normally about 17 de

Subsection 603(2)(b

etres allows a worker to lie comfortably on the
ee disembarking signs ahead. Figure 36.19 illustrates this
also provide enough room for the worker to get on and

generally rock bolted and may be equipped with other
ariety of items. As a result, the required clearance must be
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Figure 36.19 Head room clearance

mon-riding conveyor

Subsection 603(2)(c)

For the safety of workers who get on and get off a moving
limits the maximum belt speed to 2.65 metres pe
miles/hour). A faster speed could place workers at a § i igjury by over-
balancing and falling over when mounting or dismour

Subsection 603(2)(d)

A minimum belt width of 915 milli is specified to provide

Non-slip surfaces en unting and dismounting of moving belts.
Workers needgasselid hich to make the angular step necessary to
n-slip surface must be sufficient to give workers

ismounting platforms are a critical safety component of any

onveyor belt is moving at a consistent speed of up to 2.65 metres per
miles per hour), the dismounting platform must be large enough, at least
0.6 metres wide, and long enough, at least 15 metres in length, to accommodate the
oving worker. To minimize the risk of injury, the platform surface must be
treated or constructed of materials that provide a non-slip surface. A properly fitted
handrail provides an additional means of protecting workers.
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Recognizing the limitations of space in a typical underground mine, the OHS Code
requires that adequate head room clearance be provided at a dismounting platform
so that a worker can dismount in an upright position. With adequate overhead

clearance, a worker need not be concerned with suspended or protruding objects at
roof level. An upright body position provides the worker with a better chance of
maintaining balance during dismounting, thus minimizing the potential of a trip or
fall.

Subsection 603(2)(g)

Underground lighting is often limited, so proper illumination is critica

platforms be electrically illuminated.

Subsection 603(2)(h)

Again, due to the limited availability of fi ighti underground mine, it is
important that workers be directed unting platforms by the
use of reflective signage. It is im g the conveyor belt that

distances of 30 metres, 10 metres from any dismounting
platform. Such advanged i uate time for a worker to get ready
for a safe dismount.

Subsectio

worker will miss the dismount platform or have difficulty
ed, a belt-stopping safety device is required. This safety
n a location that will stop the belt prior to a worker being
dangerous situation such as into a chute or hopper.

iding conveyor belt must be equipped with brakes that automatically
o stop and hold the conveyor when a belt-stopping safety device is
ctivated.
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Subsection 603(2)(k)

A principal safety hazard with man-riding conveyors is the danger of stepping onto
a torn or split belt. This could allow the human rider to contact the rotating rollers
underneath, usually resulting in tragic consequences. This is typically addressed in
the industry by use of “torn belt” sensors which are interlocked with the drive.
Whenever a split in the belting is detected, the belt stops, allowing it to be repair
and preventing any subsequent accident.

Subsections 603(3) and 603(4)

Workers riding conveyor belts must be adequately trained and
detailed safe operating procedures for riding conveyor belts. Sect
Regulation requires the procedures to be in writing and available to

reference and should include such things as
(a) pre-use inspection of the belt,

(b) prohibited materials that cannot be transp,
(c) periodic testing of safety dismount devi
(d) separation distance between riders on

Section 604 Examinatio

Proper care and mainteg system in any underground mine can
significantly reduce t n the combustible nature of coal and
coal dust, the problen a conveyor fire are increased many-fold. A

lently inspect the conveyor system and all its

ine each conveyor system (belt line) must be inspected at
eck for hot spots caused by friction of the belt or other
as belt-carrying-idlers.

coal dust must not be allowed to accumulate beneath the
s, or around conveyor belt rollers. Friction could result in

Prior to resuming operations after an interruption in mining activity, the total
onveyor system must be examined to ensure that it is safe to start up. Given the
nature of the underground mining environment, any number of serious hazards
could have developed since the last time the system was operated or inspected. For
example, a fall of ground could have damaged the conveyor belt or blocked
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individual conveyor components. As well, maintenance or operating materials
could have been inadvertently left on the belt, or previously undetected electrical
cable damage could now become evident. It is essential therefore that pre-use
inspections be conducted to identify and correct any conveyor system hazards.

Section 605 Carbon monoxide monitors

Fire is a real threat associated with conveyor operations in a mine
the threat is increased due to the possibility of a methane gas/coal du
The presence of carbon monoxide indicates a heating process resultin
spontaneous combustion or other heating process. Based on the
monoxide in the air, the state of the fire or heating can be predicted

The location and frequency of monitoring installations d

as the length of the gallery, the nature and quality of
velocity of ventilation air.

Section 606 Conveyor roadway

Subsection 606(1)

All roadways in an undergroun
st be

may b s escape routes by workers.

As a result, such roadways lear of obstructions at all times.

Subsection 606(2)

The height of a con is dictated by the conveyor profile, the
clearances tg s safely and the need to have the mine easily
accessed b m requirement of 1.5 metres may be increased at
to accommodate variations in material heights and other

associated with operating conveyors, all workers must
n the clear space on the conveyor roadway. As noted in subsection (1),
ways must be kept clear of any obstructions that could impede the
effective movement of any worker.
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Division 2 Explosives

Section 607 Theft of explosives

Subsection 607(1)

informe
ced t

Both federal and provincial authorities, including the RCMP, are to
suspicious incidents involving explosives. Other mines may a
informed of such incidents to protect their own explosive supplies. A
immediately inform the employer of any suspected attempt or k

entry into a magazine or theft of an explosive product.
Subsection 607(2)

Upon becoming aware of a suspected attempt or ki
magazine or theft of explosive product from a
immediately inform the Director. It is recommended ¢
the RCMP.

Section 608 Non-sparking
Tools used for the handling of ex e of non-sparking materials
such as copper or brass to
employer and worker
used.

not become a source of ignition. Both the
uring that only non-sparking tools are

nly a certified underground mine blaster or another worker who works under the
direct supervision of a certified underground mine blaster can handle an explosive
product or blast a misfire.
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Subsection 609(2)

Due to the knowledge required to properly handle explosives and the hazards
related to improper use, non-certified underground mine workers must not handle
explosives, except as noted in subsection (1).

The employer is responsible for ensuring that non-certified underground mi

workers are trained to be aware of the hazards associated with explosive prod
Those mine workers must also be trained in the company’s blasting

Section 610 Surface mine blaster
Subsection 610(1)

Responsibility for blasting and the related handling g
employer. At a surface mine, the employer must apy

Only a certified surface mine blaster. works under the direct
supervision of a certified surface an explosive product or
blast a misfire.

Subsection 610(2)

n applies to an explosive magazine intended for use in an underground
mine. Magazines at a surface mine must be certified by federal authorities.
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Explosives are classified as hazardous materials. Due to the confinement of an
underground working environment, the effects of an unplanned explosion could be
catastrophic to mine workers. Explosive products cannot be stored in an
underground mine except in a magazine that meets very strict conditions.

According to the OHS Code, the minimum requirement for an underground
explosive storage magazine is that the facility be designed and certified by
professional engineer. Further, the Director must also approve the magazin
ensure that an acceptable standard has been maintained.

Section 612 Illlumination of magazines

Inappropriate portable lights may introduce fire or ignition hazard
a magazine. Approved lights provide safety measures ag
through shielding, lower surface temperatures and
lights are tested and certified for use in such hazardou

Section 613 Stored explosives

Section 613(a)

Frequent examination is neede
becoming dangerous. For

sure e are not deteriorating and
namite sticks “sweat” and produce
etonated with a fairly low-intensity
itrate blasting agent allows its diesel
, affecting the composition of the blasting

ated. Regular examination and use of the

nitroglycerine liquid.
vibration or impact. §
fuel to percolate do
agent and its perfor
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Section 614 Electric detonators

Leg wires must be shunted to avoid any possible initiation of the detonator from
electrical sources such as static electricity, electrical storms, electrical wires/cables
or similar energy sources. The wires are disconnected only before being connected
to the blasting circuit. Leg wires must be kept coiled as they are more susceptible
to electromagnetic fields if they are extended like an antenna.

Section 615 Access to explosives
Subsection 615(1)
The employer is respon51ble for controlling access to blasting magg

magazine keys by the employer. Control of the maga
to storage magazines and their contents is then the

additional replacement blaster-in-charge
keys can be reassigned by the employer.

signated blaster or other
workers under the direct supervi laster can have access to a

magazine and its contents.
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Section 616 Removal from magazine

Subsection 616(1)

Detonators are very sensitive and as such must be kept separate from other
explosive accessories like primers and detonating cord. The intention here is to
minimize the potential that detonation of the more sensitive explosive could aff.
other nearby explosive products.

Subsection 616(2)

Non-conductive linings safeguard against electrical currents from
electrical storms or other similar energy sources. Theft, which sont

Subsection 616(3)

All practicable steps must be taken to prevent
prematurely. The employer must ensure th
arranged and protected against contact wi
detonation.

Subsection 616(4)

e first prevents deterioration from extended storage and
ng. To simplify removal of explosives from storage

Subsection 618(1)

Records indicating how explosives have been used are important for tracking
performance, use and potential loss from theft. Both the public and workers are
better protected when such controls and tracking methods are used.
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Subsection 618(2)

The three year retention period for records allows authorities to investigate any
related incidents.

Section 619 Explosive location

Subsection 619(1)

injury to other workers or site visitors due to a premature
additional benefit is that explosives are less likely to be lost,
misplaced, thus providing an additional measure of contr;

Subsection 619(2)

Explosives must be handled with care by per
explosive products are discovered in a b
must ensure that a certified mine blaster i

Subsection 619(3)
All explosives must be used or retu to the licensed magazine by the end of any
shift. Any worker who plosi or her possession at the end of the shift
must return the explos

log book. The requ
premature detonation!

Tran

Secti 0 moval and transfer

bsecti 20(1)

Proper transportation and handling of explosives by competent personnel ensures
he safety of the work site. Limiting who transfers explosives reduces the number
of workers at risk and reduces the potential for errors.
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Subsection 620(2)

Explosives being transferred to a work site must be transported as quickly as
possible to minimize the extent to which mine workers are exposed to a potential
explosion hazard.

Section 621 Restriction on open flames

All potential sources of ignition must be controlled to ensure the sa
workers. Open flames and smouldering substances are prohibited i
within eight metres of a vehicle transporting explosives.

Although other ignition sources may be of concern, this section d
with open flames and smouldering substances such as i
torches, etc.

Section 622 Vehicle requirements

Transporting explosives at a mine site int of hazards that must be
controlled. The employer is respo any explosive-carrying
vehicle is properly maintained. ted by the employer, the
mine blaster also takes on som ibili this section. In particular,
under subsection 622(2), a vehi transport explosives can only be operated

by a mine blaster or a he mine blaster.

Subsection 622(1)

characteristics that a vehicle transporting
ary, the vehicle must be in reasonable operating
erviced and fully fuelled prior to being loaded with
ions are intended to reduce the potential for premature

This subseg

at detonators and other explosives can be kept separated from each other.
Further, the on-board storage compartments must be constructed to ensure that the
xplosives cannot inadvertently fall from the vehicle. Additional criteria related to
storage compartment design are provided in subsection 625(1).
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Subsection 622(2)

Only the mine blaster or a worker authorized by the mine blaster can operate a
vehicle that is used to transport explosives. The intent here is to ensure that only a
competent worker, familiar with the hazards of explosives, is allowed to operate
the vehicle. Given the hazards associated with handling and transporting
explosives, a well-intended, non-competent worker could inadvertently pla
himself or herself at risk without even realizing it.

Subsection 622(3)

Since fire is an ever-constant risk due to the presence of hydrocarbg
explosives, any vehicle that transports explosives must be equipg
two 9 kilogram ABC type fire extinguishers. By having the
respond to a fire, the vehicle operator can take immediategaeti

Subsection 622(4)

Highly visible signage is required on a vehi ing an 25 kilograms
of explosives to alert workers of the haz loured, diamond-shaped
placard containing lettering that is i s (6 inches) high is the
recommended standard. The pl marked with the word

“Explosives”. Vehicles transpor explosives should also be
placarded.

g transported in anything but their original packaging.
ed because of the potential for mislabelling and other
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Section 625 Detonators

Subsection 625(1)

Maintaining a safe distance between detonators and other explosive accessories
prevents them from coming in contact with one another. The material used
separate these items must have the same non-conductive properties as wood.

Subsection 625(2)

Radiofrequency energy from a radio transmitter has the potent
detonator if the leg wires are not shunted and the detonator
transmitter. To reduce the likelihood of initiation, particularly du
unloading when the distance between the transmitter
relatively little, the radio transmitter must be switched

Section 626 Vehicle breakdown

Subsection 626(1)

These requirements are intende educe the risk plosives unintentionally

such decisions.
Subsection 626(2)

Major repai i or hauling the vehicle, replacing major
g the vehicle in places not acceptable to this Code
1 as near welding operations or other potential sources of

not expose other workers or the public to undue risk. When stored
temporarily under such circumstances, the explosives must be placed under proper
ecurity.
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Operational Procedures

Section 627 Manufacturer’s specifications

Explosive manufacturers base their specifications and procedures on extensive
research and testing. Strict adherence to these specifications delivers the promi
safety and performance results. Both the employer and worker are zesponsibl
ensuring that the manufacturer’s specifications are followed.

Section 628 Unsafe explosives

Responsibility for dealing with deteriorated, damaged, or otl
explosives rests solely with the blaster. Once it hag
particular explosive is unsafe, it must not be used éXplosives must be

destroyed according to the manufacturer’s specificatio

Section 629 Blast area control
Subsection 629(1)

ea is critical to worker safety.
ke decisions and be accountable for the

Well-defined control and manage
A mine blaster must be
work practices and saf

Subsection 629(2)

To avoid
one bla

ite control and overall blast site responsibility,
xnated as the “blaster-in-charge”.
s to blast area

ted to enter the blast area without the blaster’s permission.
orkers are equally responsible for compliance.
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Section 631 General duties

A blaster is appointed by the employer and assigned authority to control the
blasting area. In taking charge of the area, the blaster must be prepared to direct
and control the activities of everyone involved for the period required to complete
the blast. The general duties of the blaster are described in subsections 631(1)
through 631(6).

Depending on the complexity and size of the blasting operation, a bl
may be involved in designing the loading, firing sequence and delay se€
in the blast. Similarly, a blast involving a few hundred thousand
explosives will require a group of people to ensure that the job ig
Loading of explosives, once drilling is complete, may itself tak
weeks to complete.

Section 632 Secondary blasting

th.

osive charge
rock should be
orkers. As noted here,

Secondary blasting is always a dangerous
may be only minimally contained with

monitored and controlled, the mine
vritten log book in which all blast related
ist be filled out daily at the end of the mine

To ensure that the us¢
blaster is responsible

explosive magazine record required by section 618, the
should provide a complete summary of the explosives
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Section 634 Damaged blasting wires

A damaged wire may not activate the charge because current is unable to pass
through the wire to the charge. The result could be a misfire. For this reason any
worker who inadvertently drives over or damages blasting lead wires must
immediately report the occurrence to the blaster and the employer. Blast site
control in such a case should also be reviewed.

Section 635 Blasting machine control

Assignment of the blasting machine to the blaster simply eliminatg
of unintended blast detonation by other persons.

Undetonated or Abandoned Explos

Section 636 Unused explosives

Subsection 636(1)

The return of unused explosi
ensures no explosive material is

to track inventory and
or arou e mine. Even boxes used to

ey contain explosive residues and are

carry explosives are trea

be returned to the ma

Subsection 636(~

637(1)

The presence of a misfire introduces a unique hazard to any operation since it is
nplanned and unexpected. Only a worker holding a valid mine blaster certificate
can be authorized to handle a misfire.
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As noted in this section, a blaster must not abandon a misfire unless it cannot be
safely detonated or removed from its hole. When such a situation occurs it is
recommended that the mine manager be included in the final decision process.
Additional requirements for dealing with misfires are covered under sections 653,
672, 673 and 674 of the OHS Code.

Subsection 637(2)

As with any recognized hazardous activity, the employer is
developing safe work procedures for handling misfires. Due to his o
and expertise, it is recommended that the mine blaster be involved i
Section 8 of the OHS Regulation requires that the procedures be
available to workers.

Section 638 Abandoned explosive

Subsection 638(1)

If a worker finds an abandoned explosiv 1sfire, the ust first advise

others in the blast area of the danger and then in ployer or mine blaster.
Subsection 638(2)

workers from the danger of abandoned

The employer’s responsibility to p
i the explosive or misfire is destroyed

For hazardous sites and coal mines, explosive initiating and testing devices must be
pproved by CANMET or by the Director. Devices must be specifically designed
and manufactured for use in flammable and explosive atmospheres.
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Section 640 Blasting apparatus

Subsection 640(1)

The marking of the blasting machine’s capacity lets the blaster know that the
machine is able to initiate all the blasting detonators connected to it. The use of a
blasting machine of incorrect capacity could lead to incomplete initiation a
misfires.

Subsection 640(2)

Testing the blasting machine prior to any blast requiring its maxi
essential to ensuring successful initiation of the detonator(s) conn
current is not sufficient, some detonators may not explode, crea
delays and a need to reblast.

Section 641 Circuit testing
Subsection 641(1)(a)

Workers must be removed from th eforeblasting circuits are tested
in the event that an unintended d tion occurs.

Subsection 641(1)(b)

Testing ensures contix
detonation.

provides confidence of a successful

its job. In case a detonator is defective, the extra time
to explode. The waiting period also allows dust and

Subsection 642(1)

This section details specifications for the blasting machine, power circuits and lead
wires. Any deviation will compromise efficiency and performance and may create
safety problems. Most of these specifications are quite clear and self-explanatory.
For ease of reference an excerpt from clause 3.7 of CSA Standard CAN/CSA M421-
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00 (R2007), Use of Electricity in Mines, is provided below. Readers should note that
the Standard deals only with the case where electricity is supplied from the power
distribution system.

3.7 Electric Blasting
3.7.1 General

3.7.1.1
Clause 3.7 applies to the use of electricity supplied from the powe
system for blasting. Where the power-distribution system is

blasting, the mine shall establish alternative procedures.
Note: See Blaster’s Handbook

3.7.1.2
The mine shall have procedures to prevent inadvg
blasting caps in the presence of radio transmitt
fields (cellular phones, GPS, portable hand-held ra¢

3.7.1.3
Electric blasting circuits shall be teste

3.7.2 Supply Characteristics
An isolated, underground p sed for electric blasting; it
shall have adequate capacity fo number of caps involved, and it shall be
used for blasting onl

3.7.3 Conductors

uctors shall be
AWG;
far as practical; and

3.7.4 Stray-Current Precautions

3.7.4.1

Blasting-circuit conductors shall be kept at least 150 mm away from power or
lighting cables and, where possible, they shall be run on the side of the working
opposite power and lighting circuits.
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3.7.42
Where blasting lines are installed for a short time only, they may be fastened to
sprags or sticks for adequate support during such temporary usage.

3.74.3
Blasting-circuit conductors shall not contact pipes, rails, or other electrically
conductive materials that might be accidentally energized or be vulnerable
static charges.

3.7.5 Control

3.7.5.1
A fused service switch with provision for locking shall be insta
source of power and the blasting switch.

d between

3.7.5.2
In all cases where a blasting switch is used, a ligh
m shall be provided between the service switch
such gap shall be closed only at the time
type locking device.

ess than 1.5
switch, and
h as a twist-

3.7.6  Blasting Switch

ing the circuit.
The isolating switches shall be located in a safe place.

3.7.8 Maintenance
Permanent blasting lines, blasting switches, and service switches shall be
maintained by a qualified person.
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3.7.9 Programmable Logic Control (PLC)

In addition to the requirements of Clauses 3.7.3.1 and 3.7.4.1, where a PLC or
computer is used to control or initiate the blast, the system shall be approved by
a professional engineer.

The detonation power source must provide sufficient current when the switch 4
closed. If the power circuit is also providing electricity to other equipment,
demand of this equipment may reduce the electricity availabl
machines. This, in turn, may provide less than adequate power throug
resulting in misfires.

Subsection 642(2)

Lead wires for blasting are standard products supplied b
company and are readily identifiable. Despite sta
ultimately responsible for ensuring that the correct
mine blast site. This subsection lists minimum
confirmed by the blaster prior to putting the

at must be
ifications are

use” and “used only for blasting”.
Additional safety requirements a

for premature detonation as
subsection specifies minimum dista

s electrical current. This
that must be maintained between the lead
wires and power or li es, rails or other electrically conductive
materials.

Subsection 642(3)

ows through the complete blasting circuit, the
ire between the main lead wires and the detonator’s leg
No. 20 AWG in size.
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Surface Mines

Section 643 Application

No explanation required.

Section 644 Signs
Subsection 644(1)

Any blast area must be clearly identified and access controlled.
non-electric tubing, detonating relays, fuses, and wires can easily ¥
vehicles travelling over them. Depending on the status
may also be a risk of premature detonation.

Subsection 644(2)

The presence of unauthorized man i introduce
unintended hazards. As a result, t workers to ensure that

area by both personnel
obtained before any
blasting area.

or conventional blast holes to confine the pressure created
entrate it, as needed, to break the rock.

ed blasting, a decked blasting process can be used where the explosive is
alternately layered with stemming or other non-explosive material. The tops of
ontrolled blast holes are not stemmed to allow for rapid relief of released energy,
which controls and minimizes fracturing of the surrounding rock mass.
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Section 646 Electrical storm

The mine blaster must be aware of the presence of nearby electrical storms that
could pose a risk to blasting operations. Although extraneous electrical current is
considered a major risk to electrical blasting systems, recorded incidents provide
sufficient evidence that non-electric blasting systems could also be at risk from
direct lightning strike.

Although not specified in the OHS Code, it is highly recomm®
employer provide the mine blaster with lightning detection devices tha
in related blast site decision making.

procedures are being prepared.

Paragraphs 646(b) and 646(c) are considered to apply
be at risk of injury from the premature initi
pattern.

Section 647 Detonating
Subsection 647(1)

When priming drill hg 0 atin d and primers, care must be taken to
ensure that down-line 1 at the top of the hole with sufficient excess cord
to allow for settling of i umn and stemming.

e settling column could pull the cord down. This
increasing actions to assure initiation of the explosive
t blasting operations.

as continuous as practicable.
ubsection 647(3)

The specific requirements noted are essential for ensuring safe and successful
blasting operations.
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Section 648 Ignition precautions

The 8 metre distance quoted is considered a minimum distance required to protect
workers from any possible ignition source that might be created by machinery,
smoking or an open flame. Responsibility for compliance has been assigned to both
the employer and worker for their respective roles and scope of work.

Section 649 Safety fuses
Safety fuses must be of sufficient length to permit easy connection a
time for the blaster to retreat to a safe location.

Section 650 Electrical cables and wires
Blasting cables must be carefully handled, connec

grounding. If they are accidentally grounded, a currentia rough them
and prematurely initiate a blast. A damaged uld '

Section 651 Electric blasti
Subsection 651(1)

Electromagnetic radiati c icient electrical current in an electrical
blasting system to prefna iate tion devices.

Subsection 651(2)

al charges can produce sufficient electrical current to cause
1 explosion.

nsmitters may induce electric current flow in susceptible electric
detonators, causing explosion. Tables 1 and 2 of Schedule 11 specify minimum
eparation distances to be maintained to prevent such induction.
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Subsection 651(4)

The same rationale applies as in subsection 651(3). The induction source in this
instance is electrical trailing cable. As a current flows through a wire or cable, it
creates electric and magnetic fields around it. Lead wires laid out parallel to trailing
cables may have a current induced in them by the magnetic field produced by
current flowing through the trailing cables.

Section 652 Burning explosives

Burning explosives may explode at any time. Burning also
quantities of extremely toxic oxides of nitrogen gas.

Section 653 Misfires
Subsection 653(1)

Exposing a misfire by digging is an extre t must be done
very carefully under the direct superv r or competent worker
appointed by the employer. This
other parts do not contact the ex

e excavator’s bucket or

To be consistent with section 610 o
being the designated bl
certificate.

OHS Code, it is expected that while not
erson would hold a valid mine blaster

Subsection 653(2)

dangerous. The blaster or competent worker
er will have to determine if the explosive has travelled
rounding ground being selected for drilling. If not done
ration could cause the remaining explosives to explode.

g near explosives

or the reasons explained in subsection 653(2), drilling near a charged blast hole is
very dangerous. The minimum 5 metre distance from a charged blast hole must be
maintained.
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Although 5 metres is the minimum distance for surface blasting, care must be taken
to ensure that cracks or fissures in the surrounding rocks do not contain explosives
as well.

Subsection 654(2)

A cut-off hole is a charged blast hole in which detonation was not completed i
cut-off, leaving behind live explosives. Prior to any drilling activity, the area
be examined by a mine blaster.

Section 655 Storage
Subsection 655(1)

This section deals with the control of explosives withi
relate to the main explosive storage magazines. Accor
6 magazine or operational storage box can contai
explosive products.

2ction, a type
r supply of

Subsection 655(2)

The minimum storage distance metres limits ikelihood that one box

exploding will damage the other
Subsection 655(3)

These magazine stand
together with requiré
potential of y i

ed by the federal Explosives Act (Canada) and
ling, transport and storage, minimize the

e risk of unplanned detonation is always present, operation storage boxes
ust be located away from the active blasting area, mine operating equipment,
railway tracks, travelled roadways and walkways. The storage boxes must also be
placed away from electrical power cables.
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As with any approved explosive magazine, the operation storage box must be
appropriately identified by a sign indicating that it contains explosives.

Section 656 Blasting warnings

Subsection 656 (1)

Mobile radio transmitters must be turned off within 20 metres of an €
system to prevent initiation of the blast by electromagnetic energ
during transmission.

Subsections 656(2) and 656(3)

When blasting near public highways, the general publig
blasting hazard ahead. Drivers must be advised to
thereby minimizing the risk of prematurely detonating

Section 657 Charged holes

Before leaving a charged shot hole
shunted and a warning sign . i re intended to prevent
unintended detonation and to wa ntial hazard.

Underground unnels

explosives are designed specifically for use in coal mines where
flammable gases may be present. These explosives are subjected to extensive
esting by the Chief Inspector of Explosives, Natural Resources Canada.
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Subsection 659(2)

The use of non-permitted explosives is allowed provided they meet other
requirements of this section and the Director is satisfied with the safety measures
certified by a professional engineer. Rock in which these explosives will be used
must not contain flammable hydrocarbon gases or coal. Many limestone formations
lie near coal beds and carry flammable gases within them. The employer and t
professional engineer must assess each formation before submitting an applica
to the Director.

Subsection 659(3)

The employer is responsible for ensuring that mine workers a
trained and that controls are in place to ensure that work
unapproved explosives into an underground coal mine.

appropria

Section 660 Electric conveyance

Sparking or induction from electrical so s to detonate.
Bumps, jerky movements and other im

cause detonation. Enclosing explosiv;

he conveyances can also
containers can provide
r's permission must be

n is intended to provide strict specifications related to the transportation
of explosives into an underground mine environment. Strict compliance and
nforcement is expected from the employer in the interest of overall worker safety.
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Subsection 662(1)

Detonators must be kept separate from explosives to avoid accidental unplanned
detonation. The quantity of explosives that can be taken underground by a worker
is limited to the quantity that can be used in one work shift. By limiting the
quantity taken underground at one time by each worker, the OHS Code attempts
ensure that surplus supplies are not inadvertently left behind. Further, explo
inventories are easier to control.

Subsection 662(2)

Although the Director may exempt a mine from the requiremer
622(1), such an exemption would only be provided if evidence of at
or better than” system of control could be demonstrated.

Subsection 662(3)

The purpose of this subsection is to cont misplaced
explosive could present a significant safe
containing case or canister must be kept c

the explosive-

Subsection 662(4)
Repealed
Subsection 662(5)

The underground mi sure that when multiple cases or canisters

cases or canisters are kept as far apart as

Section 663 Drilling distances

Any hole previously in contact with explosives may still contain remnants of the
original charge. As such, new holes must not be drilled within the specified
distance. This prevents unintended and unexpected detonation of charge remnants.
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Section 664 Underground mine blaster

Subsection 664(1)

The underground mine blaster is responsible for overall blast safety. Several safety
precautions are listed and the blaster must ensure they are followed. If flammable
gases or coal dust are present in higher concentrations than expected, a blast m
trigger an explosion of the surrounding atmosphere which could travel through
entire mine.

Use of the correct explosive charge ensures the proper blasting of me
mined and minimizes damage to surrounding rock.

The defined precautions must also be taken to avoid premat
charged holes.

Subsection 664(2)

percent of methane (or 20 percent of the 1 it of a flammable gas) is
additional quantities of
the blast itself.

etres of a hole contains more than 1 percent of
the lower explosive limit of a flammable gas), the blaster
or blasting is not performed. Any drilled hole must not be
I with stemming material.

tion is intended to protect workers from the effects of a blast. Blast
required to warn approaching workers. Blast guards must be stationed
at a minimum distance of 75 metres from the blast area. The blaster is required to
take refuge in a safe place before initiating the blast.

36 - 80



Occupational Health and Safety Code 2009 Part 36
Explanation Guide

Subsection 664(5

Although at least 10 minutes waiting time is mandatory, the underground blaster
must ensure that this minimum requirement is consistent with the explosive
manufacturer’s specifications. If necessary, a longer period can be defined in the
mine operating procedure.

Section 665 Blasting cable
Subsection 665(1)

The specified cable resistance ensures an adequate supply of cur
fixed voltage blasting machines.

Subsection 665(2)

A cable used in blasting must be at least 75 metres ust h from the
blast area to a suitable refuge for the undergr

Section 666 Delay detonat

This is a standard practice that i e to ensure blast holes are
initiated from the bottom of the ho is reduces the possibility of misfires and

bootlegs. This inverse ini

Figure 36.20 Inverse i

explosive
chcrses
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Section 667 Same manufacturer

This requirement prevents problems occurring due to differences in product and
detonation characteristics.

Section 668 Series connection

This section requires the rounds in an underground coal mine blast
in series. By using a series of tie-ins, vibration and other explosio
minimized. This reduces the potential damage to surrounding
formation, thus minimizing the potential for worker injury. This is
shaft sinking (typically vertical) where all workers are removed fro

requirement.

Due to the nature of series blasting, material at the fi
move, thus relieving the burden on the next

Section 669 Water

Water may render common exp es ineffe ater resistant or sheathed

explosives must be used i event misfires and bootlegs.

Section 670 St
Subsectiog
ding gases created by blasting from escaping the hole.

rgy where the rock needs to be broken. Non-flammable
sed to reduce the possibility of secondary coal dust and

ter stemming is used, clay stemming is required to prevent the water
from coming into contact with the explosive and rendering it ineffective. Two
eparate packings of water ensure at least one will work if the other leaks away.
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Section 671 Firing in the same round

Only holes to be fired in the same round are to be loaded before the round is fired.

Section 672 Misfires
Subsection 672(1)

The handling of misfires is perhaps the most dangerous job in blasting
done under the direct supervision of an underground mine blaster.

Subsection 672(2)

These standard blasting practices have been legislated tg
The waiting period hopefully allows any defective d
provides time for the air to clear of fumes and smoke.

pile for evidence that the misfire
found, they must be carefully estroyed according to the
manufacturer’s specifications.

Subsection 672(3)

of thetéxplosive, thereby reducing the potential for

Water reduces the se

Subsection 673(1)

If a misfire has been identified and an effort will be made to detonate it (as
compared to washing it out with water), the attempt to detonate the misfire must
be done as a single hole blast. No other loaded holes or other misfires should be
blasted at the same time.
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The object of handling the misfire as a single hole blast is to minimize the potential
for further blasting or possible dispersal of undetonated explosive products. An
effort must be made to ensure the identified misfire has in fact detonated. This will
reduce the hazard associated with inadvertent contact with undetonated explosive
products.

Where more than one misfire is identified in the same area or blast pattern, ea
misfire must be handled independently.

Subsection 673(2)

If the detonation attempt is unsuccessful and the misfire cle
deactivated using a jet of water, this subsection recognizes anothe:
technique involves the drilling, charging and detonation of a parall
to the extreme hazard associated with this operation, the
that must be taken are specified. In particular, care mug
drill bit does not encounter undetonated explosives
undetonated explosives becomes apparent, all drilling
stop and the operation should be reassessed.

Subsection 673(3)

Due to the sensitive nature of i eral, any faulty electric
detonator must be handled inimize the potential for

andled and disposed of in one shift, either the subsequent
¢ work or the same blaster will continue the work the next day.
that workers are informed that a misfire is present at that

The shift supervisor must be informed of any misfire that has not been deactivated.
he supervisor must then inform any other mine workers who enter the mine.

36 -84



Occupational Health and Safety Code 2009 Part 36
Explanation Guide

Section 675 Compressed air

The procedure for such a coal breaking method must be developed by a
professional engineer to ensure the safety and effectiveness of the process. This
mode of coal breaking does not create the heat and flames that explosives do.
Although it is a safe method for breaking coal, its scope is quite limited.

Section 676 Shock blasting
Subsection 676(1)

Shock blasting is generally used to relieve stresses and pressure
geotechnical reasons or because of gases trapped behind the face. G
released, the surrounding formations become more st
with some degree of predictable behaviour.

A Director may allow shock blasting if the conditions ction

An application for shock blasting must be su by lo

(2) are met.

Subsection 676(2)

A professional engineer must pre r performing shock blasting
to ensure that related safety i quately addressed.

ensures no one is exposed to any hazardous

ast guards and limiting the number of workers allowed in the area at the
time of the blast, potential danger to the remaining workforce is eliminated.
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Subsection 678(2)

Fumes and smoke created by a blast can be extremely hazardous. Since the
ventilation system will carry such gases towards the return air system (downwind,)
workers must be cleared to an appropriate fresh air location (upwind).

Section 679 Secondary blasting

Subsection 679(1)

These are standard procedures commonly used in coal mines. They_aue
to stress the importance and necessity of strict compliance.

For example, larger charges cause larger explosions and increase
The limit of 0.5 kilograms of explosive and not more tha
to keep the blast to an acceptable size and limit safety

To minimize the potential for causing a catastrophic t explosion,
the area surrounding the “top” charge mus and must be

Subsection 679(2)

This subsection restricts seco methane content in the
surrounding area is more than 0.3 t (6 percent of methane’s lower explosive

limit).

Subsection 679(3)
econdary blasting e.g. flyrock, vibration, etc. can

I mine blasting, the place of refuge for the blaster must be
e blast site. This compares to the 75 metres required for

Section 680 Application

No explanation required.
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Section 681 Annual plan

Annual mining plans provide the Director with general information related to
planned mine development. They provide an opportunity to review and question
planned development and to assess future worker risk and general management
initiatives. In designing a mining plan, the professional engineer has many other
considerations besides safety to take into account. These include producti
economics, use of available resources and equipment, product quality, conserva
and environmental impacts. The Director however, focuses only o
Section 8 of the OHS Regulation requires that the plan be in writing an
workers.

Section 682 Underground coal mine surveyor

Subsection 682(1)

The OHS Code does not specify the qualifications an
underground coal mine surveyor. The em is

mine surveyor is competent. The plans
used to locate workers, trouble areas, fa
and other materials during an
response, the surveyor’s records

e surveyor are
tes, ventilation systems
successful emergency

Subsection 682(2)

The availability and ‘ nd up-to-date survey information is
vitally important for
direction of the mine 1¥ e surveyor is assigned full responsibility for

also be assured of the integrity of the final product. This is
urvey plans approved by a professional engineer.
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Mine Workers

Section 683 Supervision

The underground coal mine employer is responsible for ensuring that underground
coal mine workers are supervised by competent supervisors and managers.
supervisory and management candidates that meet a minimum, standar
academic knowledge and experience, Alberta’s Board of Examineé
issues a formal certificate.

According to this section, only persons holding a valid certificate n
by the employer. Although the Board of Examiners assesses techt
the employer must ensure that a certified candidate has al
management skills necessary to successfully supervise
coal mine.

Section 684 Required qualificatio

Due to the critical contribution made,b coal mine foreman or
employer must not appoint any itiefis unless that person holds a
valid certificate issued by the Boa mining under sections 30 and
31 of the OHS Regulation. and certified person is not immediately
available, contracting g could be considered for short-term
assistance.

685(1)

nd coalfine manager is the company representative who has the
nfluence, and the greatest responsibility for, the health and
an underground coal mine. It is the underground coal mine

is most often singled out in this Part when specific

a, an underground coal mine manager must be appointed by the employer
to supervise daily activities at the mine. Once the manager has been appointed, the
irector must be notified without delay.
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The Director confirms that the appointed mine manager is certified by Alberta’s
Board of Examiners for mining. This communication of appointment and the
subsequent confirmation by the Director is intended to ensure the minimum
qualifications established by the Board of Examiners are in fact maintained.

Subsection 685(2)

This subsection recognizes that qualified underground coal mine managers

temporarily act in the mine manager’s position. The foreman
underground coal mine foreman’s certificate. This appre
more than 30 workers in total work underground in f '
one time and the appointment if for not longer than g efintent here is
to provide the employer with some short-term fle
manager is temporarily away from the area.

Subsection 685(3)

An appointed underground coal i quired to be temporarily
away from the mine site, possib temporary absences must
be recognized and accommodated a riately. When an underground coal mine
derground coal mine manager, the

ager needs to be away from the mine area for more than
1 90 days, this section allows an employer to appoint an
0al mine manager to act in the mine manager’s position. The
an underground coal mine manager’s certificate. The intent

Subsection 685(5)

f the appointed mine manager needs to be away from the mine area for more than
90 days, this section requires that the manager be replaced and a new manager be
appointed. The candidate must hold an underground coal mine manager’s
certificate. The Director must be informed of the appointment as soon as possible.
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Section 686 Combined operations

Subsection 686(1)

This section focuses on organizational and management aspects of combined
operations and is important because of the impacts one operation can have on t
other.

Any of the three parties listed in this section can declare a combined o
having made the declaration, this then binds all three parties to specifi
requirements for management structures.

Subsection 686(2)

If underground and surface mining operations are
operations, the management structure at each mine
structure must be clearly defined and communicated

The employer of the two operations mu the combined

operation. This does not necessarily have f@'be o isting mine managers.

Subsection 686(3)

Each mine must still have its own er. However, the requirements for a mine

in an underground coal mine are extremely dangerous. This
to ensure that workers in such hazardous occupations do not
ion specifically notes the activities that may be performed
r working alone at a working face. Workers performing the noted
ust be covered by the employer’s working alone procedure.

ubsection 687(2)

The employer is responsible for ensuring that no worker works alone while
producing coal at a working face. This limitation recognizes the extreme hazards
associated with a dynamic coal mining face environment. The presence of two
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workers increases individual safety by having extra immediate help available in
case of an emergency.

Section 688 Unsafe conditions

Subsection 688(1)

This subsection is based on the principle that team work and shared
ensure everyone’s safety. Regardless of role or seniority, any worke
situation that might be hazardous to workers in an undergrous
responsible for alerting workers to the problem and notifying a
must implement evacuation plans and take action to remedy the s
of the event are used in subsequent review, addressing both the ca
and the effectiveness of monitoring and management sys

Subsection 688(2)

rkers at the

The same responsibilities described in subs ly t

surface of an underground mine.
Subsection 688(3)

rted to a mine official, this
mediate action by withdrawing workers
ere is any potential of workers being
is here is on “immediate action” to
injury. Such actions must be taken since the

Given that a specified hazardou
subsection compels the official to t
from the area affected k

minimize worker exp
underground coal min
or action can i

can rapidly change and a delay of decisions

that a record of identified serious hazards be maintained
attention of mine workers. By recording identified hazards,
e records as often as desired. Records allow developing
d may assist both management and workers to identify

ection 689 Shift change

The mine foreman is responsible for underground safety. In particular, any area
that is unsafe for mine workers must be isolated and access restricted.
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Section 690 Shift report

Subsection 690(1)

To ensure the continuity of communication between shifts and shift foremen, an
underground coal mine foreman must complete a shift report. Normally,
thoroughness, that report is finalized at the end of the shift. Any unusual sa
hazards or issues must be highlighted in the shift report for the be
on-coming shift foreman and the employer.

Subsection 690(2)

Given that the shift report prepared by the previous forema
essential information related to mine conditions or unusua

foreman must read and initial the report. Any unus
brought to the attention of on-coming workers.

Subsection 690(3)

To provide mine workers with the m mation related to mine
st personally inspect the
ed. This requirement is
by another underground
coal mine foreman in the prece our hours. Of particular concern is the

conditions before work begins, the
section of the mine where his or
mandatory unless the assigned

mine at the end of a shift to complete a critical task or for
irrent shift foreman must post an inspection report that

e sure that the report described in subsection (4) is visible and available to
nyone who might need to see it, it must be posted in a designated location. During
an emergency, the employer must be able to quickly determine how many workers
are in the mine. This can be of particular assistance to mine rescue personnel if an
emergency rescue is necessary.
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Section 691 Record of workers

The employer is responsible for ensuring that every worker records when they
enter and leave the mine as well as when they plan to stay beyond a regular shift
change. In many mines, each worker hangs an identification tag on a board
showing the location in the mine where they will be working. Upon leaving the
mine, workers place their tags on the logout board.

Section 692 Self rescuers

A self rescuer is a type of respiratory protective equipment th
miners can put on quickly if the atmosphere becomes hazardous dt
concentrations or smoke. Self rescuers are intended to give worker
safely reach a refuge station or the surface, depending on
is from either of these locations. Everyone who enters
carry a self rescuer and be trained to use it properly.

This section requires the use of self-containe : i . devices are
self-contained because they generate o
generating self rescuer devices. Internati

ovknown as oxygen-
recent years has shown
that carbon monoxide filter-type d insufficient as workers have
perished from oxygen deficiency,
self-contained self rescuer devi es oxygen to breathe and
excludes any airborne contaminants¥Stich devices are now widely available and
typically have a one-
oxygen for up to 60 m
and activity level.

Subsectiog
Self res S 1 to give workers breathable air for long enough to safely

resh air, depending on how far away the worker is from
Self rescuers must be available for all persons

ne percent carbon monoxide (CO) for one hour. In the presence of a high
concentration of CO, the filter self rescuer can become very hot. The filter type is
esigned only to deal with CO, a product of combustion and lethal at very small
concentrations. Thus the worker is breathing in mine air but with the CO filtered
out. If the oxygen content of the air is low, this type of self rescuer cannot help and
the worker is still at risk.
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The second type, the oxygen generating self-rescue device, generates a supply of
oxygen for the worker to breathe and is helpful in all hazardous atmospheres. In
recent years experience has shown that this second type of self rescuer is more
effective.

Subsection 692(b)

An employer must ensure that every person who enters an underground coal
must be in possession at all times of an oxygen generating se
requirement does not necessarily imply that the unit must be worn on 3
require that the unit be readily available at all times.

Subsection 692(c)(d)(e)

Every person who enters an underground mine must be
generating self rescuer properly. Typically this in
demonstration of the self rescuer often followed by a

putting on a training unit. The context of typical e > ; Scape routes
should be explained. In mines in which the walking ti est working
section to fresh air is greater that the life units must be

provided so that an exhausted unit ma ith a fresh one. In such

¢ use of self rescuer devices must be maintained
s confirms that training has taken place and helps with the
ining.

ery shift but who are required for other reasons e.g. to make inspections
or visitors.
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The employer must also ensure that additional self rescuers are stored and
strategically located in caches along the emergency escape route(s). This allows any
person to put on a fresh unit to ensure that they do not run out of oxygen when
walking from the most distant working section to the defined emergency exit
during a mine emergency.

Section 693 Means of ignition

Subsection 693(1)

Means of ignition are provided by any and all items that have ¢
causing a fire or explosion. Means of ignition are not limited
lighters but can include non-permissible lighting, defective pe
flame traps on equipment, foil wrappmg on candy and_ e

poten
matches 3

Workers are also resp i t contraband materials are not taken
must ensure workers are aware of this
s and reminders as workers enter the mine.

ubsection 746(2) allows some cutting, welding or soldering using an arc
or flame subject to the Director’s approval.
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Section 694 No smoking warnings

The employer must determine that tobacco, matches or other means of ignition are
not allowed in designated or hazardous locations at the surface of an underground
coal mine. Such locations must be appropriately signed and marked as “no
smoking” areas.

Mine Equipment

Section 694.1 Equipment for use in underground cog

This section addresses a concern that the Code does not always &
validity of equipment certifications/approvals from other inte
recognized jurisdictions such as MSHA in the U.S
operators are increasingly being forced to use eg
countries, especially the U.S. This section gives added
no reduction to safety and health while maintaining i ith the OHS
Code.

Subsection 695(1)

The manufacturer’s spg ] rta Safety Codes Act define the general
safety precautions a *
employer is responsible for ensuring that
d coal mine site comply with the applicable

nature of compressed gases, storage facilities must be
act by moving vehicles. Even a minor impact could cause a
losion.

installations should be protected by collision barriers to minimize the
for contact by moving equipment.

ropane is heavier than air and accumulates in low-lying areas. Care must be taken
to ensure that proper air flow or ventilation is provided in storage enclosures.
Where appropriate, detection devices should also be installed to ensure that leaking
gas does not enter the underground workings.
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Subsection 695(3)

Inspections are intended to ensure that leaking propane does not present an
additional hazard to workers underground or related mine facilities. Propane
accumulates in low-lying areas and could conceivably find its way into the
underground workings via rock fractures or even the mine ventilation system. For
this reason the location of propane installations must be carefully controlled a
related propane facilities appropriately maintained.

Subsection 695(4)

This subsection outlines specific propane system components that
at least every three months. The objective is to prevent propane le
create an additional hazard to mine workers.

For ease of follow-up and investigation, it is recomme .
recorded in a maintenance log book or computerized da éMmaintained for that
purpose.

Subsection 695(5)

ulation, this subsection
h propane gas detectors.

Due to the hazard created by prop

Subsection 695(6)

Similar to propane sp
used to heatg iR.CO

s could ignite a fire or explosion if not used correctly.
eating systems are used, whatever fuel source they use, the
the Director of their safe application and use. The employer
approval of the Director prior to installing such a system.
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Section 696 Bulk fuel storage

Subsection 696(1) & (2)

Designers of bulk fuel storage facilities must meet the requirements of this section
to ensure that leaks do not occur. By locating bulk storage installations at a lower
ground elevation than the entrance to the mine, leaks can be prevented fro
seeping into the mine.

Secondary containment structures and impermeable dikes also preven
from flowing into the mine by retaining gas or liquid and preventing

Section 697 Voice communication

An effective and reliable communication system is p

an underground coal mine,
ty. The employer must ensure that an
interconnected comm : is installed throughout the mine.
Communication statig production and high activity areas so
that workers can cal
when required.

s throughout the underground coal mine makes
way radios an effective supplement to telephone systems.

Subsection 697(3)

Because of the critical contribution that an electric communication system can make
to worker safety, the employer must ensure that the system has a backup power
supply. The backup power supply must be separate from the main power supply
system and must remain operable if the main power system fails.
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The focus here is on a secondary source of power such as an auxiliary generator.

Section 698 Location

Since rapid communication can minimize the potential for a major safety incident,
this section specifies where some of the interconnected voice communicati
stations must be located. In general, the locations are where working activities

routinely undertaken and where workers are expected to be found.

The Director is authorized to order the installation of intercog
communications stations at any other location that the Dig
appropriate.

Section 699 Permanently attended statio
Subsection 699(1)

nently attended
voice communication station on the s . nently attended station
provides a critical link to workers u i to pass on both routine

with a telephone co telephone system. This ensures that
additional emergency e requested immediately.

Subsection 699(2)

alerting mine workers and emergency response
tly attended surface communication station must be
> alarm system. The alarm system must be installed and
be initiated from the permanently attended surface station
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Section 700 Portal

Subsection 700(1)

In addition to protecting workers from falling or collapsing ground, portals ensure
access to the mine during emergencies. Only non-flammable materials can be used
for construction so that portal structures remain intact and operational durin
fire.

Subsection 700(2)

A professional engineer must prepare and certify a design
addresses all factors affecting the structure such as construction
of the opening and stability of the formation around the opening.

Section 701 Mine outlets

Subsection 701(1)

its is the same for mines
e restrictive and more

The requirement for at least two outlets

te escape routes as well as pathways for
s often serves as a conveyor gallery for
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Subsection 701(2.1)

Mine outlets are typically either vertical shafts or inclined slopes. In an emergency
such as a fire or explosion, two mine outlets located too close to one another may
both be damaged, thus potentially trapping workers underground. A safe
separation distance for mine outlets must be maintained for all foreseeabl
emergencies. The employer must ensure that the mine openings or outlets are
safe distance from one another by ensuring the designs are i
professional engineer. In the event of an emergency, at least one O
allow worker egress.

The safe separation distance will vary from mine site to mine site :
upon many factors e.g. geology — the type of surrounding rock ma
and properties geotechnology — the interrelationship ang oility
and soils and engineered structures such as shafts, tung
physical factors — such as the relative geometry, sh
involved.

Subsection 701(3)

are exempt from the
owever, the employer
ssessments as required by

Exploration and early developme
requirement of subsection 701(1
must ensure worker safety by c
Part 2.

Subsection 701(4)

This subsection reco that er some circumstances, such as in the

WO must work in a “single-entry” or blind
. In such circumstances, especially in the sinking
g space is restricted and thus the number of workers
ing must be limited. In such cases this limit is set at a

response and mine rescue personnel in. This subsection allows such
personnel to enter in sufficient numbers to safely conduct their work.
In the absence of the extra outlet, monitoring and control take on higher priorities
to maintain required safety levels.
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Section 702 Escape ways

Subsection 702(1)

Good housekeeping is a recognized factor that contributes to reducing worker
injuries. In the confines of an underground coal mine, housekeeping is even more
critical since emergency evacuation could potentially occur in complete darkne
To maximize the potential for rapid worker evacuation or escape, all undergro
tunnel ways, shafts and related access facilities must be kef
obstructions at all times. In particular, accumulations of ice must &
removed and all other obstructions addressed as appropriate.

the correct direction for escape. The first is signage to guide worker®
outlet. Both fluorescent/retroreflective and geometrigall
recommended so that workers can determine directio
visibility and lighting. The second is the provision of
indicators, which must be used. Lifeline continuity m
ways and special markers will indicate the
caches of reserve oxygen generating self r.

Subsection 702(2)

ground water, surface water or leak ipes, etc., especially stairways and ladders.
This helps prevent slippéf jions or even ice-blockages, all of which

eave the mine safely and by definition must lead to a surface outlet.
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Subsection 702(4)

To ensure that escape under emergency conditions can be done as efficiently as
possible, this subsection defines the minimum acceptable dimensions of an escape
way. The 2 metre high and 2 metre wide dimensions allow a worker to move
rapidly in an upright or semi-upright position when leaving the mine.

Section 703 Manholes
Subsection 703(1)

This subsection focuses on mine levels or tunnels in which haulag@@quipment
mine workers routinely travel at the same time. Facilities must be f
the worker an appropriate means of avoiding the
underground mine that means of avoidance is provi
“manholes” or places of refuge into which a worker ca

Along underground haulage routes, this s
established at least every 20 metres (65 f
are provided in subsection 703(2).

Subsection 703(2)
Under certain conditions the emp

Unless a hazard assesss
manholes are not re

worker.

oom is available for a mine worker to avoid contact with
ent, this subsection specifies the minimum dimensions of a
fuge. To ensure that the manhole can be used when needed,
ge area for garbage or spare parts, etc. Manholes must be

oles must be clearly identified (usually with signage) and numbered. The
ignage and numbering ensure that assistance can be directed to the correct
location as quickly as possible during an emergency.
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Vehicles

Section 704 Underground fuel stations

Subsection 704(1)
Underground filling operations and fuel storage areas are managedywith extr

care and discipline because of the ever-present potential for fire @
Filling stations must be certified by a professional engineer.

Subsection 704(2)

control or collect fuel seepage and the use of non-flamg
Outward opening fireproof doors are also mandatory.

Subsection 704(3)

Due to the ever present risk of fire, each fael stati e equipped with suitable
tire fighting equipment that is readi ai easilyaccessible.
Section 705 Diesel

Subsection 705(1)

at at least meets CGSB Standard CAN/CGSB 3.16-99
yel, can be used in Alberta underground coal mines. The
s” provided in the referenced standard are shown in
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Table 36.1 Specified limiting Min. Max. Test Method
values
ASTM CGSB
6.4 | Flash point,* °C 52.0 B D 93 or (Par. 6.16
(par.9.1) D 3828
6.5 | Kinematic viscosity * at 1.30 4.10 D 445
40°C, mm?/s (cST)
6.6 Distillation — 325.0 D 86
90% recovered, °C - 355.0
End point, °c
6.7 Water and sediment, % — 0.05 D 1796
by volume
6.8 Acid number — 0.10
6.9 | Sulphur, % by mass
(par 9.1)
Special —
Special-LS —
6.10 | Copper strip corrosion,
3h at 50°C
6.11 | Carbon residue on 10%
bottoms, % by mass
6.12 | Ash, % by mass D 482
6.13 | Ignition quality, cet D 613 (Par. 6.21)
number, * (par.9.1)
— D 2624
850 D 1298 (Par. 6.22)
D 4052

ash point may be specified in special applications
. The Sl unit for kinematic viscosity is the square meter per second. The preferred multiple for fluids in this viscosity
range is the square millimeter per second which is equivalent to a centistoke (i.e. 1 mm%s = 1cST).
The sulphur limit may be established by government regulations or as specified by contractual agreement.

Fuel having a higher cetane number may be necessary for some engines. Conditions of operation may also indicate
the specification of a higher cetane number.
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Subsection 705(2)

The employer must ensure that appropriate procedures have been developed and
workers trained to minimize the spilling of diesel fuel during refuelling operations.
Fuelling nozzles should be designed to allow only manual filling by a worker or
attendant. Automatic tripping devices are discouraged due to the potential for
malfunction, with resulting over-pressurization and/or spillage. Where som
spillage is inevitable, drip pans or spill collection devices must be used to minimi
the fire potential.

Subsection 705(3)

Since empty fuel containers still contain some residual fuel or relz
they cannot be allowed to accumulate within the mine. If left to a
could present an additional hazard during a fire emer
containers must be removed from the mine daily.

Subsection 705(4)

As a precaution against fuel spill accumul ial fire, all spilled fuel and
oil must be cleaned up immediate oses a supply of non-
flammable absorbent material mus

Once used to clean up spills, the
flameproof receptacle.
not more than three da

bent material must be disposed of in a
removed from the mine at intervals of

Subsection 705(5)

sections (1) through (4), the employer must post
a conspicuous place at the underground fuel station. To
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Section 706 Control levers

Subsection 706(1)

This section ensures mobile equipment is left with the operating lever in the neutral
position so that the equipment will not move and create a danger. The lever must
be designed to be removed only when the lever is in the neutral position. Thi
prevents removal of the lever while engaged in the operating position, preventi
continued unintended movement or equipment operation.

Subsection 706(2)

The use of remote controlled equipment is now common in un
mines. For example, in room and pillar mining where the distance
head to the driver’s cab is 6 metres, the maximum depth

such circumstances, the use of a radio controlled remo
remain under a supported roof and still contr
makes an extended cut.

Whenever such remote controlled e
is used in accordance with the ma

ployer must ensure it
. These may include the

record
n inci

t investigation or for maintenance/operational trend analysis, etc.

at remote controlled equipment is properly equipped and maintained

to prevent unexpected/unauthorized use or interference with other operations

that use radio frequencies, such as blasting; and

) the radio frequency selection unit is sealed to prevent the operating frequency
from being altered.
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Roof and Side Support

Section 707 Support system
Subsection 707(1)

In designing entrances and roadways, the professional engineer mus
physical characteristics of the strata and structures, as well as stress
the mining sequence. Accurate evaluation of these factors must be con
geotechnical analysis.

Subsection 707(2)

Information collected from the geotechnical analysis is
appropriate support for the roof and sides of excavation
by the design of these support systems contribute to t
overall mining operation. All support systems and
designed by a professional engineer.

Subsection 707(3)

professional judgment.
rock layers above their strength, discontinuities,
groundwater, geologic -surface deposits, interaction of workings
lence through time, stresses and strains,
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Section 708 Extractions

Subsection 708(1)

A systematic and sequenced approach to the recovery of pillars is essential to
ensure both the safety of workers involved in depillaring and the safety of others
working in the immediate area. An uneven collapse line or roof fracture betwee
the gob and mining area could create overhangs and cause an uneven distributi
of stresses, making those areas unstable. Success in maintaining a
line and systematic collapse of roof materials into the gob allows the
recovery of coal resources without undue reserve losses or safety conces

Much of the success of a depillaring operation comes from the qua
ground support program, an on-going maintenance program and the
systematic sequence of pillar recovery.

Subsection 708(2)

Due to the safety hazards associated with i i rofessional
engineer must define and certify a safe m ose extraction
operations.

Section 709 Operating pr ures
Subsection 709(1)

must clearly describe how roof supports are
and how roadways are to be repaired and
In depillaring operations, safe operating
ng an even breakline. For roadway maintenance

A code of practice for $
to be safely installed a
restored follg

must detail the process and frequency of these activities
tions. Section 8 of the OHS Regulation requires that the
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Section 710 Removal of ground supports

Subsection 710(1)

Ground supports are installed to protect workers from roof or rib collapse and to
maintain the structural integrity of underground openings. The installation of
ground support systems is specified by a geotechnical engineer and installations a
completed according to the mine manager’s code of practice as noted in section 7
Due to the overall impact on mine stability and related worker
supports cannot be removed without the permission of a mine official.
this Part, that mine official is either the underground coal mine
underground coal mine foreman.

Subsection 710(2)

Since removal of ground supports could lead to im
mine manager must ensure that workers are protec
further ensuring that temporary supports are in place. ( temporary
supports must be readily available to the s @ prior to the
designed supports being removed.

Subsection 710(3)

Worker safety is the ultimate c
develop, despite subsection (2), o
conditions specified unleg ]
engineer according to s

CIf a situation could quickly
upports must not be used under the
s have been certified by a professional

Subsection 710(4)

area of the gob or from under an insecure roof
significant risk of injury from falling ground. For this
t a professional engineer develop and certify the means
ed. By using certified safe work procedures the related
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Ventilation System

Section 711 Ventilation system

Subsection 711(1)

The professional engineer’s design must ensure that air velocities arg, sufficien
create required turbulence without raising dust or stratifying tf
current. Locations of fans must prevent recirculation of contaminate
stoppings must be provided to prevent leakage and short circuiting
illustrates a mine air distribution system.

Although the OHS Code sets specific standards for air content and
considerations such as comfort level, drops in pressure
methane may require higher standards.

Figure 36.21  Schematic mine air distribution system

new
development

rating procedures are required to ensure ventilation problems are
oroughly and uniformly addressed. The safe operating procedures can also serve
s a quick reference and training tool. The procedure must be certified by a
professional engineer. Section 8 of the OHS Regulation requires that the procedures
be in writing and available to workers.
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Subsection 711(3)

Unless an acceptance is provided by the Director, the use of compressed air for
ventilation is prohibited. Its quality is largely unknown and once the air hits the
ventilation system, it becomes breathing air for workers. It must therefore meet
specific quality standards. It is also quite probable that ventilation using
compressed air will not meet desired velocity and turbulence objectives, especiall
at working faces.

Section 712 Air velocity
Subsection 712(1)

The minimum air velocity allowed at a working face
conditions is specified as 0.3 metres per second.
mandated to ensure that methane gas levels and
maintained at acceptable levels in this most hazardou
and coal dust are liberated by the coal cutting

Subsection 712(2)

Unused or intermittently used
methane accumulation. Minimu
adequately diluted and exhausted t the system. Methane is lighter than air

: ers close to the roof. Such layers can,
t against the prevailing ventilation
ow in mine roadways can create conditions
layers can contain potentially explosive

ays can sometifles become pockets for

s ensure that methane is

flow. Inadequate veloc
that lead to methane

ty allowed in a coal mine must also be restricted in order to
elocities pick up coal particles in correspondingly larger
dust problems. When coal dust is combined with specific
s of oxygen, an explosive atmosphere can develop that can release
, if it explodes, than a methane atmosphere.

part from explosion hazards, coal dust impacts worker health, visibility, covers
quipment, dulls lighting and creates a generally unhealthy atmosphere. As a
countermeasure, coal dust in roadways must be removed and the areas dusted with
stone dust to reduce any explosion potential and improve visibility.
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To reduce dust problems at transfer points, roadways are sometimes widened to
reduce air velocity. An illustration of this is provided in Figure 36.22.

Figure 36.22  Roadway enlargement

Subsection 712(4)

cceptable alternate has
el of protection that is
(2) and (3) for the actual

As indicated, the Director may issue
been certified by a professional engi
equal to or greater than the limit
mining conditions expected.

Ik oil storage areas, filling stations and
> 1000 kilovoltamperes must not be reused for
is air becomes contaminated with various hydrocarbon
ns and is not fit for ventilating any other area. In coal
ly made to avoid the addition of any explosive gases to
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Section 714 Doors

Subsection 714(1)

Airlock doors prevent the uncontrolled leakage or loss of ventilation air from one
roadway (intake air) into another roadway (return air). Airlock doors must be
capable of withstanding the pressure differential between the two headings an
allow workers, vehicles and materials to pass through. Generally, airlock doors
installed in tandem so that only one door is opened at a time, red
mixing of air.

Subsection 714(2)

Ventilation engineers design doors to direct or redirect air from o
to another. Any tampering will cause serious problems
quantity of the ventilation. As a result, workers are no
shut door unless properly authorized to do so. The s
open door.

Subsection 714(3)

This safety measure of ensuring on
prevents uncontrolled air leakage

Stoppings are used as
They are designed to
differentials

Figure 3 topping fo tilation regulation
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To ventilate a mine economically and effectively, areas not in use or not requiring
any fresh air are sealed off with suitable stoppings. This prevents the loss and
waste of ventilating air and prevents the potential of contaminated air in worked
out areas from entering active working areas. Stoppings are also used to control the
gob environment and ensure that the active working areas remain safe. If a
hazardous condition develops behind stoppings, appropriate remedial measures
must be taken. Ready access to the face of stoppings must be maintained at all tim
for monitoring, control and emergency activities.

In room and pillar mines it is important, as far as practicable, to isola
roadways. Conveyor systems are susceptible to fire. Using stopping
them minimizes the potential contamination of air in adjacent i
airways. This provides the maximum opportunity for escape by mi

Section 716 Seals

Subsection 716(1)

Worked out areas of a mine can still pres
coal mine workers. Of particular concer
accumulate or for the spontaneous ¢
and/or explosion. For this reason

significant underground
for gases or water to

1 dust, resulting in fire

Subsection 716(1.1)

Seals required under s t be built to withstand over pressure effects
ithin the sealed areas. The minimum levels
y introduced in the U.S. These minimum levels

345 kPa (50 psi) for monitored seals. If such seals are

ince time is the critical factor in preventing the accumulation of dangerous gases
r water or the generation of spontaneous combustion, this subsection requires that
uch abandoned areas be sealed off within three months of mining activities ceasing
in those areas.
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This subsection allows the Director to approve an alternative, but such an approval
would typically be provided only in exceptional circumstances.

Subsection 716(3)

Although a properly designed seal minimizes potential hazards to mine workers,
knowledge of what is happening behind a seal is also critical to worker safety. Fo
this reason the employer is responsible for ensuring that such behind-the-s
conditions are regularly monitored. Where warranted, the employer
actions to ensure that hazardous conditions are mitigated or elimina
mitigating actions cannot be safely implemented, mine worker’s healtlyeé
must be the prime consideration when determining the next steps to

Subsection 716(4)
If a seal is being constructed to contain or isolate a fire g

the sealed area. Such seals are substantial structures igned by a
professional engineer guided by best indu i g the over
pressure levels outlined in subsection (1.1). e | e to sample the
atmosphere or drain accumulated water f 1. Sampling can provide
advance warning of gas buildup an 0 itigating any problem

related to water accumulation.

Section 717 Chut

In mining an inclined
or other minerals from

es and raises are developed to transfer coal
wer levels or to an ore car. If the

e end assembly (bulkhead) of the chute, which
er used in loading trucks, could be damaged if ore is

el to an empty chute. Some ore is usually left in the

d protect the end assembly. As well, an empty chute

n underground coal mine is divided into separate sections based on fresh air
entilation requirements. Accordingly, fresh air is split from the main air intake to
entilate each area. Contaminated air from each station is directed directly into the
main return airway.
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Section 719 Fans

This Part sets minimum requirements for ventilating an underground coal mine
and providing a safe environment. The required measurements of pressure provide
invaluable information about conditions in the mine. A sudden increase in pressure
may indicate a sudden release of methane from the coal face, a blast of air from the
gob area due to roof breakage, or problems with control devices undergroun
Similarly, a decrease in pressure may indicate a substantial leak.

ork

To ensure the integrity of the system and the health and safety
underground, redundancy of both the fan and its power supplyi ired.
Keeping a record of ventilating pressures is mandatory.

Section 720 Reverse flows
Subsection 720(1)
Repealed.

Subsection 720(2)

A coal mine ventilation system n
Part 2. If the design includes th

721(1)

he main ventilation fan must be located to ensure used contaminated air is not
ecirculated back into the mine through an adjacent mine portal. The fan must also
be protected from explosions and other air blasts. If a fan is damaged by an
explosion, the entire ventilation system might fail, leaving trapped workers
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exposed to contaminated air. Placing the fan at least five metres away from the
nearest side of the mine opening ensures the fan is protected. The requirement for
non-combustible air ducts increases the likelihood that they will survive a fire or
explosion.

Subsection 721(2)
Explosion doors and or weak walls are required to provide protection for the m
if the ventilation system failed. Air blasts can be generated by explos

sudden unexpected large scale cave-in of roof rock in a mining sectionge

either explosion doors and/or weak walls located in direct line
explosive forces. Any such forces would thus preferentj

Subsection 721(3)

ow the main
mine opening if certain
r damage of the main
osion or other ai st.

Despite the requirement of subsection (1
ventilation fan to be located directly in f
criteria are met. The specified criteri
ventilation fan(s) in the event of a

Section 722 BoosS

This requirement ens ontinues if the booster fan shuts down.
However, if the main £ ter fan must also stop to ensure it does not
create an ai ati either case, continuous monitoring of run
' tice of any adverse changes in operating status.
e permanently attended monitoring station should

uxiliary fans must be electrically grounded. This is due to the fact that moving air
n cause a build-up of static electricity on the fan and auxiliary fans tend to be
dependent systems. The grounding of auxiliary fans dissipates any statically
induced charges.
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Subsection 723(2)

If any single-entry heading or working area extends more than 10 metres from the
nearest ventilation circuit, an auxiliary ventilation system is required to direct
ventilation air toward the working face.

Such systems can use either auxiliary fan(s) and ducting or a curtain of brattj
cloth or other ventilation materials that redirects air to the face. Auxi
usually connected to a fan in the fresh air roadway.

Subsection 723(3)

The 10 metre distance specified in subsection 723(2) must be mé
standard reference point, in this case the nearest rib.

Subsection 723(4)

rd M421-00
ard requires
uts down automatically
s subsection releases an
iliary ventilation is less
compliance in the early

Section 560 requires employers to meet the requisement: SA St
provision of an interlock such that if an

then so does other electrical equipme

elies on manual rather than automatic
a fan shuts down.

stages of roadway development a
shutdown of power to ot

Section 724 Brat nt t S

ed CSA Standard ensures materials used in the manufacture of brattice
cts do not add to the danger of fire and explosion. The survival of
entilating ducts and devices during an emergency can be essential to worker
rvival.
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Section 725 Fan operating procedures

Subsection 725(1)

If a booster fan or auxiliary fan stops, workers must be evacuated to a place that is
adequately ventilated. Since the loss of ventilation can result in a rapid
deterioration of air quality, a competent worker must test the affected area befo
workers are allowed to return or enter the area. If air quality is below accepta
levels, workers must not return to this area until adequate ventilatio
established.

Subsection 725(2)

and making the decision to restart an auxiliary fan m
worker who is fully aware of the risks and impor
addition to posting the declaration that it is safe to resta
include it in his written shift report.

Subsection 725(3)

The code of practice for restartin booster and
must be posted in a conspicuo ation at
Regulation requires that procedures i
to workers.

iary fans underground
e. Section 8 of the OHS
de of practice be in writing and available

Subsection 725(4)

Repealed.

g fan

system is the most critical component of the mine’s safety
st not be modified in any manner without the consent of the senior
. This subsection specifically prohibits a worker from stopping any fan
without that express consent.
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Subsection 726(2)

Any significant change in ventilation or the stopping of a fan requires that workers
be withdrawn to a location having adequate fresh air. The employer must ensure
that procedures are in place and understood by all mine workers so that no worker
returns to the affected area until the area is checked to confirm it is safe.

This subsection lists the conditions under which a worker can return to the affegted
area. Of particular note is the requirement that a mine official m
affected area and declare it safe by recording his or her findings and po
in a conspicuous location that is used by the mine workers.

Subsection 726(3)

Since the mine official must perform the mandatory safet
prior to allowing workers to return to the affected area, 2 0N
(2) do not apply to that mine official.

Section 727 Ventilation monitorin

Subsection 727(1)

This subsection addresses the rding of ventilating air
quantities and qualities that must ken, as a minimum, by an appointed
competent worker. Readiy tric pressure outside the mine and the
sible old workings in the mine.

Barometric pressure h i impact on fan performance as well as on the
e mine. A rapidly dropping barometric
rom exposed coal surfaces and sealed workings
ircuit. Thus measurements must be taken at seals along
ntake air passes by a seal to ventilate active working

ere measurements required in subsection (1) must be taken are
ibed as a minimum.

ubsection 727(3)

he appointed worker taking the measurements must promptly report
abnormalities in pressure or air quantity to the underground coal mine manager.
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Subsection 727(4)

The measurements required under subsection (1) must be taken at least once a
week. This typically involves a complete survey of air quantities throughout the
mine.

Subsection 727(5)

If measurements taken under the previous subsections indicate p
must be immediately reported to the mine manager for action. Surve
repeated if any significant alteration is made to the ventilation system.

Subsection 727(6)

Before any shift commences, atmospheric temperature and
must be taken outside the mine.

Subsection 727(7)

All measurements required under this se
analysis and inspection by the employer
results must be posted at the mine t
workers.

and kept for
r. A copy of all survey
e available to all mine

Section 728 Cross
Subsection 728(1)

Repealed

ered to working faces. As the distance from the last open
tilation at the face becomes weaker. The requirement that

pplications for exemptions to subsection 728(2) must be certified by a professional
engineer, providing justification while demonstrating that the same degree of safety
will be ensured as provided by subsection 728(2).
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Section 729 Operating in split

The reason for having one machine in one split is to ensure that return air from one
heading does not contaminate air in the other heading. However, the Director can
issue an acceptance to allow two machines in one split if ventilation is properly
designed.

Gas and Dust Control

Section 730 Gas inspections

Subsection 730(1)

can be assessed promptly. This facilitates anging mine
ventilation conditions. This subsection als working faces, roadways
and all other parts of the mine to be used examined for methane

Subsection 730(2)

Gas measurements mus
where gas is known to
The reliability of such
enter hazardous i

at working places but also in areas
he edge of gobs and in roof cavities.
ritical because workers could unknowingly

o that underground workers are aware of mine conditions before entering the
ine, a copy of the pre-shift inspection report must be posted at the portal or other
esignated location where it is accessible to workers.
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Subsections 730(5)

The requirement for countersigning reports by the person in charge verifies the
veracity of the report and signifies that the report has been completed.

Section 731 Flammable gas levels

Through the four subsections, safe working limits for atmosphe
flammable gases are clearly described to ensure safe operation of the
manager must take appropriate corrective actions once the related
exceeded. These actions are clearly described in this section and ca

Subsection 731(1)

As gas levels rise there is a critical level at which workg N
any area. This is set at a level where the concentration exceeds 40
percent of its lower explosive limit (LEL). This level isi€ons ithrestablished
practices in many jurisdictions around the wor,

Subsection 731(2)

Automatic shutdown of electrical 1 is ensured on
of the LEL is exceeded. This leve

jurisdictions around the world.

ment where 25 percent
lished practices in many

bleeder system collects ventilation discharged from gobs,
al dust and methane gas. The level of gas in any bleeder
olled to be less than 40 percent of the LEL. The underground
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Section 732 Diesel vehicle roads

Subsection 732(1)

The operation of a diesel vehicle in an underground mine introduces hazards that
can negatively impact worker safety. Diesel engines produce noxious fumes such as
carbon monoxide, carbon dioxide, carbon particulates, oxides of nitrogen, et
Diesel engines can also introduce an additional source of ignition if explosive ga
are present. For these reasons all diesel equipment must be pre-apf
underground.

To minimize the hazard introduced by diesel equipment, this sub
that all underground roadways over which diesel units travel are tej
and flammable gas on a scheduled basis at locations specified by th
or the Director.

Subsection 732(2)
Repealed.

Subsection 732(3)

Reduced air quantity can lead nsufficient dilutiof of noxious fumes or

ed, the competent worker must submit a written report to the mine
anager. Depending on the results of the testing, the mine manager may order
odifications to the ventilation system or reduced diesel equipment operations.
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Subsection 732(5)

If the percentage of flammable gas continues to exceed 15 percent of the LEL a
continuous methane monitoring system must be installed. The continuous
monitoring system must then remain in operation for the periods specified in this
subsection.

Subsection 732(6)
The gas measurements required under subsection (4) must continue

they have fallen below 15 percent of the LEL or a continuous monitori
installed.

Section 733 Degassing procedures

Subsection 733(1)

res must be
S Regulation

Due to the critical nature of degassing activiti
developed by a qualified professional engi
requires the procedures to be writing and

Subsection 733(2)

No explanation required.

Section 734 Gas

environment, a responsible, knowledgeable
mine officiz e any gas removal activity.

0 areas

me, there is the potential that dangerous gases can accumulate in them.
he employer is required to ensure that such inactive areas are kept free of gas
cumulations so that a dangerous situation does not develop. Where gas
ccumulation cannot be controlled, the area must be sealed off according to section
736.
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Subsection 735(2)

Repealed.

Section 736 Sealed off areas
Subsections 736(1)
Accumulation of flammable gas in any part of a coal mine poses a signi

underground coal mine workers. For this reason workers must be pr
the hazards by fencing off such areas.

Subsection 736(2)

If accumulations of gas in a part of a mine cannot be ad
area must be sealed off, isolating the area completely (s

Section 737 Specifications
ther devices used for

a mine in Alberta have
ncy and meet criteria for

This section ensures that combusti
testing and measuring air quality,
gone through performance testin
certification.

Section 738 Co etector
Subsection

This see imatily with the provision, installation and performance of
s used on coal cutting machines. Maintenance of
remely important, as is regular testing of the accuracy of
utting machines require a reliable, proven device to monitor
ane near the face.

http://employment.alberta.ca/documents/WHS/WHS-PUB _hl001.pdf
Combustible Gas Meters — Function Testing
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Subsection 738(2)

The cutting operation generates significant quantities of coal dust and methane, and
often produces sparks. Although water spray is used to control these hazards right
where the cutting operation takes place, the situation remains challenging and
dangerous. Continuous monitoring of methane near the cutting head is extremel
important to worker safety and confidence. The worker operating a coal cutti
machine must keep the combustible gas detector operating at all time¢

Subsection 738(3)

The cutting head of a coal cutting machine, such as a continuous m
at which the coal is mined and then extracted. It is the mining proce
methane gas that is normally contained within the coa
potential that the highest levels of methane gas will be p
location, this subsection requires that methane sensing/de dlled as close
as reasonably practicable to the cutting head. Early de
at the cutting head will alert the operator to a ial ling time for
the operator to take action.

According to this subsection, the in ctorimust be installed within

three metres of the cutting head.
Subsection 738(4)

If the circumstances ux
installation of the met yice within three metres impracticable, this

g machine or its application make

e a sensor location point that is more than
n order for the Director to make such a

ole alarms must be provided to gain the operator’s attention
ge of the LEL is purposely kept low to provide an early

alr mixture is 5 percent methane. The values in this section are
a percentage of the 5 percent limit. For example, 20 percent of the LEL
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Subsection 738(6)

Since the methane detector must be interconnected with the machine control
system, a methane gas excursion will trip out the cutting head. Such an occurrence
would be the first warning that methane levels are rising above the levels specified
in this section. Once the cutting head trips due to a high methane level, the worker
must immediately back the machine away from the face and turn off electric
power to minimize the potential for initiating an explosion.

Section 739 Portable detector

Portable combustible gas detectors are extremely sensitive devices 3
calibrated and operated to defined standards.

Subsection 739(1)
Due to the training and technical knowledge required er must not

use such a device until he or she is authoriz ground coal
mine manager. By not complying with thi worker could

use the devices. The m c ensure that the authorized worker is
“competent” according iti@f provided in Part 1.

Subsection
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Section 740 Breakdown of detector

Subsection 740(1)

This subsection allows a coal cutting machine to continue to operate if its
combustible gas detector fails to operate. This exception is available only for the
shift during which the gas detector has failed and specifies that manual continuo
monitoring must be performed during this period by a competent, authori
worker. At no time during manual monitoring can the flammable ga i
operator’s cab exceed 15 percent of the LEL, equivalent to 0.75% metha
equipment must be shut down immediately and the area ventilatio

remedy the problem.

Subsection 740(2)

A worker must ensure that a coal cutting machine i
following the shift on which a gas detector ceased to f
the pre-shift inspection, the unit must not be operated
or the requirements of subsection 740(1) are m

Section 741 Roof bolting

Subsection 741(1)

Although roof bolting
operations, the presen
As a result, monitori

much flammable gas as coal cutting
e drilling location can be dangerous.
le gases such as methane by a competent

oved @nd methane levels are consistently measured below 25 percent of the

ubsection 741(3)

Many of the new bolters have methane monitors mounted on them, often with a
continuous monitoring capability.
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Section 742 Airborne dust

Subsection 742(1)

This subsection requires water spraying to keep coal dust from becoming airborne.
Although this helps keep the dust down significantly, a good portion of coal du
remains airborne. Water does not adhere well to coal dust. In winter, some mi
draw ventilation air from the outside without heating it. Since the
the mine is at a temperature much like that of the outside, an alternativ
recommended to control dust if freezing is a problem.

Subsection 742(2)

Because underground mobile equipment cannot readily ag
water for dust suppression purposes, this section ex
shuttle cars from that requirement.

Subsection 742(3)

Since the movement of rubber-tired ve
airborne dust when travelling on drygifiat n requires that related
roadways are treated with dust ession chemica wetted with water to
minimize the creation of airborne

Subsection 742(4)

This requirement for irable dust concentrations reinforces the
requirements specified ; . espirable portion of coal dust is a primary
cause of pne i

to use this authority to require the installation of dust
ans if the exhaust air has the potential to become a visibility,
h hazard to workers.

Incombustible dust

hen coal dust is airborne it is potentially explosive. A coal dust explosion is often
itiated by a methane explosion whereby its pressure wave raises any coal dust into
the air and its flame front then ignites the cloud of coal dust, with devastating effect.
The most recent example in Canada was at the Westray Mine in Nova Scotia in 1992.
The coal dust hazard is typically mitigated by using inerting agents, usually water
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and/or incombustible dust consisting of finely ground limestone rock. The latter is
usually referred to as stone dust or rock dust.

Subsection 743(1)

The mining area that falls within 10 metres of the active working face is generally
considered to be constantly changing as mining excavation occurs. This secti
therefore does not apply to this area while coal cutting is in progress.

Subsection 743.1(1)

This subsection requires the employer to prevent accumulation of co
typically coal dust. The Westray Inquiry into the coal dust explosic
Mine, Nova Scotia in 1992, highlighted, among other things, that at
step in mitigating the hazard of combustible dust is to ensusegtha

coal dust do not build up anywhere. The exception to
area (see subsection 743(1)). Particular attention must

moving belt could generate enough heat to i § d cause a fire.

(which is in effect a coal
dust inerting program) for filing wi his plan demonstrates how the
employer will achieve the i i stible content of 80 percent (see section
743(3)). The plan mu , methods to be used, and testing
procedure and freque

Subsection

a coal dust explosion. All areas that are accessible to
ith the exception of the areas noted in subsection 743(1).
1als may be allowed in place of the specified incombustible
pproved by the Director.

ntity of incombustible dust applied to coal dust has been defined after
tensive research. To effectively inert coal dust, post-dusting samples must consist
f at least 80 percent incombustible dust.
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Subsection 743(4)

The requirement for a minimum of 80 percent by weight of incombustible dust to
coal dust is waived if the area under consideration contains at least 30 percent
moisture. Such a high moisture content alone suppresses coal dust and its potential
for explosion.

Subsection 743(5)

The requirement for 80 percent incombustible material must be incre
percentage for every 0.1 percent of flammable gas in the ventilation cur

by o

Subsection 743(6)

Repealed.

Subsection 743(7)

The purpose of cleaning the roadway area is

combustible matter so that stone dust or roc
of the stone dust is reduced when applied ers of coal dust.

any other
effectiveness

Section 744 Dust sampli

Sampling accumulated cQ eans available to accurately assess the
potential for coal dust t to prevent layering of coal dust on
top of rock dust becau d to lift only the top few millimetres of the
coal dust/rock dust la plosion, the underlying rock dust may not
i flame front. The sampling procedure used
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Explosion Control

Section 745 Explosion barriers
Subsection 745(1)

Employers must develop an explosion prevention plan for every coal mine.

explosion creates a cloud of stone dust or water droplets which
flame front following behind the pressure wave. Explosion barrie

Explosion barriers, if used, should be designed to stop'e travelling
any further. Suitable explosion arresting materials and > ice the violent
the barrier.
al” The number of
they react to a passing
esign, as are the forces

Barriers often use rock dust or water as
units comprising the barrier system and t
shock wave are important variables
and energy associated with a poteti

district and ventilatio i re designed to confine explosions to
the area in which they ) occur, thus minimizing risk to other areas
of the mine.

6 Welding, cutting and soldering
ubsection 746(1)
his subsection prohibits any hot work that could serve as a potential source of a

fire or an explosion. Exceptions to this requirement may be approved by the
Director according to subsection 746(2).
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Subsection 746(2)

From time to time in underground coal mining exceptional circumstances may
require the use of hot work activities. The employer may develop safe working
procedures in advance of such cases . Once approved by the Director these can be
implemented when necessary but each occasion must be reported to the Director
with a justification of why it was necessary. These safe working procedures mu
comply with section 169 of the OHS Code and must also be directed towa
mitigating hazards specific to underground coal mines.

The procedures must recognize that hot work such as cutting and weldi

allowed in situations where no other alternative is available. S procee

typically include the following requirements:

(a) a competent person taking flammable gas measurements befd
after all hot work activities;

(b) before hot work begins;

(c) clearing the work area and area where sparks co
materials and either apply stone dust and/or wet do i a; and

(d) maintain a fire watch for a long period e. ork ceases.
Section 8 of the OHS Regulation requir a d n writing and
available to workers.

during a

Subsection 746(3)

Repealed.

Section 747 PIll
Subsection

ity in one property can inadvertently affect the safety of
property. Consequently, both property owners are
for purposes of maintaining a safety pillar between the
es, commonly known as a barrier pillar. The required pillar
icient to separate activities and prevent mine ventilation air,
mine entering the other. The required pillar separation
ned on all working levels for all coal seams that are to be mined. To be
both property owners, an appropriate portion of the required pillar
ust be left on each side of the common boundary.
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Subsection 747(2)

Since portions of the remaining pillars will consist of material on each property, the
respective owners are held responsible for ensuring that the composite pillar size is
sufficient to ensure the safety of workers in each mine.

Subsection 747(3)

The technical factors that can contribute to pillar capability and sta
that a professional engineer must determine the safe width of the pillar.

Subsection 747(4)

To avoid the potential for inadvertent over-excavation into the 1nte !
property owners are held responsible for ensuring that ne
conducted within 100 metres (330 feet) of the property ;
two properties unless a professional engineer has auth er distance
under subsection (3).

Subsection 747(5)

After the pillar design has been det
physical barrier pillar limits have oyer is responsible for

ional engineer and the

Subsection 747(6)

Since minor surveymg
barrier pillar,

egatively impact the intended width of the
designated surveyor from one property to
erty for purposes of confirming the final pillar
ors will conduct these survey checks and subsequently
ize the potential for error.

st be immediately filed with the Director.
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Section 748 Drill holes

Because of the hazards associated with unplanned hydrocarbon release into a
mining area, the employer must ensure that mining does not occur within 100
metres of an existing oil or gas well drill hole or a hole that is being drilled.

Section 749 Water or gas
Subsection 749(1)

Accumulations of water and/or gas pose a major hazard to undergr:
workers. These can occur either within the rock mass itself or in
uncharted, abandoned workings, or as bodies of surface
unconsolidated materials such as peat, lying in deep ravine
bedrock surface. To minimize the potential for an i
workings, an employer must ensure that no working

active workings and possible areas . mandatory separation
distances must be maintained unt; inacti i ave been examined and

Such an approval will d after a written application including a
i ' i engineer. A certificate by a professional
rance that all relevant safety factors have been

ure that until the Director’s formal written approval has
d limits are not encroached upon.
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Section 749.1 Shaft access and hoisting equipment

This section recognizes that as underground coal mines exploit deeper and deeper
reserves a need often arises for vertical, sub-vertical or inclined shafts. In such
cases, it is important that employers present comprehensive designs, plans and
procedures certified by a professional engineer for the Director’s approval. The
designs, plans and procedures must include the number, type and purpose
shafts, their design, construction (shaft sinking), equipping and ope
the latter must include all shaft conveyances and mine hoisting plant.
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