— N\ MINERAL
E=\TRESOURCES
=

'Department of Mineral Resources
New South Wales

Spontaneous Combustion Management Code

Révision 3.3

MDG 1006



Spontaneous Combustion Management Code

Revision 3.3

26 August 1996




CONTENTS

1. OVERVIEW
2. SCOPE

3. APPROACH
4. DEFINITIONS

5. SCMP REQUIREMENTS

5.1 General Requirements
5.1.1 Preparatory Risk Review
5.1.2 General Requirements

5.2 Mandatory SCMP Elements
5.2.1 Organisation
5.2.2 Review
5.2.3 Verification (Audit)
3.2.4 Informationr Control / Communications
5.2.5 Goods/Services Acquisition Control
5.2.6 Plan Overview
5.2.7 Corrective Action
5.2.8 Training
5.2.9 Process Reliability
5.2.10 Spontaneous Combustion Data Collection

5.3 Process Requirements
5.3.1 Spontaneous Combustion Risk Prediction
5.3.2 Spontaneous Combustion Risk Prevention
5.3.3 Monitoring/Change Detection:
5.3.4 Evaluation/ Decision
5.3.5 Protective Actions

5.4 Mine Standards

-5.4.1 External Standards
5.4.2 Internal Standards

6. REFERENCES
7. PREPARATION
8. REVISION

9. APPENDICES

9.1 Appendix A - Minimum Infermation Set

Lh th tn

\O\D OO0 00 D000 ) N A

20

20

21

21



1. Overview

The intent of this code is to provide assistance to mines in the development and
implementation of management systems to control risk arising from spontaneous combustion.

In order to achieve this aim the code provides a set of mandatory management elements which
it is considered must be addressed in order to manage spontaneous combustion related risks in
a disciplined and controlled manner. With this in mind the importance of effective
management approaches, in addition to technical measures, is recognised as is the need for
reliable and durable means of managing spontaneous combustion.

The general nature of risk arising from spontaneous combustion is that it may be continuously
variable not only between mines but also within an individual colliery’s workings. A single,
unchanging, approach to the management of the risk is, therefore, inappropriate. A degree of
discipline is also warranied as a means to detect, and effectively act upon, the often subtle
changes in a mines operating environment which may be associated with the potential for
spontaneous combustion.

It is not the intention of this document to detail how any particular aspect of the management
of the spontaneous combustion risk is to be atternpted from a technical standpoint, but, rather
to give an outline of what elements must be considered in the development of a managed
approach to that risk. That managed approach is based on the development, implementation
and maintenance of a Spontaneous Combustion Management Plan (SCMP) for an affected
mine.

In this context the SCMP is the collection of measures to be undertaken to assess, detect and
control spontaneous combustion risks at a particular mine and it is intended that working
SCMP’s are tailored to suit the situation at any individual mine.

It has become apparent in recent times that the management of a number of risks associated
with underground coal mining is at least as much a managerial and control issue as itis a
technical issue. The best technology available has, often, been found wanting in the absence of
reliable systems to control its application or to reliably collect, assimilate and act upon
information.

In addition, a need for durable systems has been identified - systems which retain their integrity
over periods of time and with changes of personnel. While approaches to the management of
risks such as those presented by spontaneous combustion may have relied heavily on the
knowledge and experience of key individuals at mines, the current adequacy of that approach
must be brought into question in times of greater mobility of personnel and increasing
complexity of mining systems.

Stakeholders in coal mines are increasingly seeking assurance that risks to the workforce and
the mines themselves are being effectively managed, since it is those stakeholders who carry
the burden of the consequences of ineffective management. It is considered that any mine
complying with the letter and intent of this code will be in an excellent position to provide
such assurance, that risk arising from spontaneous combustion is being effectively managed.
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2. Scope

This document is intended to apply to all underground coal mining operations. The view is
taken that all underground coal mines are subject to some risk of spontaneous combustion.
While the likelihood of spontaneous combustion may vary from almost negligible to virtually
certain the view is taken that every mine must be cognisant of the potential for spontaneous
combustion and should have in place an appropriate level of awareness and response to that
hazard. This document is intended to support the development of an appropnate response to
the spontaneous combusuon risk faced by any mine.

3. Approach

The undertaking of a comprehensive preparatory risk review provides information for the
development of SCMP’s. The response from an individual mine should be tallored to
adequately manage the type and extent of risks identified in the review .

SCMP’s are to then be mochﬁed as necessary taking into account information from subsequent
nisk reviews which are conducted consequent to review triggers. - o

This is illustrated below:
Preliminary " Reassess
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A SCMP may be considered to be comprised of: general requirements; plan elements; and
processes.

 General requirements - provide a basis for the development and implementation of
SCMP’sthrough policy, resourcing, documentation and compliance requirements.;

¢ Plan Elements - are the ‘glue’ that holds SCMP’s together and provide the broad
management framework. They are analogous to system elements and procedures of the
ISO 9000 series standards.

* Processes - are those activities and equipment that form the day to day operation of an
SCMP and which are to be performed under controlled conditions.

The processes required to be implemented cover a number of aspects of the management of
spontaneous combustion:

e Prediction - development of means of predicting as early as possible the onset of
spontaneous combustion conditions likely to lead to a heating.

e Prevention- mine design and operational approaches intended to control risk arising from
spontaneous combustion.

* Monitoring/Detection - means to monitor conditions and detect change in the mining
environment of spontaneous combustion indicators.

e Evaluation/Decision - means to evaluate all relevant information and to decide to initiate
pre-defined action plans,

¢ Protective Actions - action plans to protect personnel and the mine from risk arising from
spontaneous combustion. '

Processes are further divided into two aspects:

¢ Mine Procedures - that part of a process involving people based procedures or defined
activities; and :

+ Mine Standards - defined standards or engineering specifications, which may also include
levels of materials and equipment required for a process.

Finally, Mine Standards may be divided two ways:
¢ Extemnal Standards - are standards that are global and are applied to all mines, commonly
through such means as compliance to relevant Australian Standards or through regulatory

means.

» Internal Standards - are standards that are local and are developed at individual minesites to
suit local conditions.

An llustration of this approach to the development of SCMP’s appears below..
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4. Definitions

For the purposes of this document the following definitions apply:

spontaneous combustion - oxidation at exposed coal surfaces which occurs at, or near,
ambient temperature producing heat energy. Spontaneous combustion, in itself, may or may
not present a risk depending on whether oxidation rates, together with associated heat
generation, are static or increasing.

spontaneous combustion risk - the set of risks to people and/or property which may arise from
spontaneous combustion where the rate of oxidation is, or is likely to, increase and result in
undesirable temperature increase.

heating - situation where the dissipation of heat energy resulting from spontaneous combustion
is insufficient to restrain coal oxidation from becoming self sustaining and for an ongoing
temperature rise of the surroundings to occur (this is analogous to the term ‘spontancous
heating” which may be found in the literature).

source of ignition - a heating which has progressed to a point where sufficient energy is
available to ignite a flammable gas mixture. It should be noted that a conservative approach is
desirable in assumptions as to the presence, or otherwise, of a source of ignition. It must be
accepted that an ignition source is most probably present when a heating has produced signs
capable of detection by the human senses.

must - denotes a mandatory condition for conformity to this code to be achieved.
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may, should - denote discretionary conditions which, however, must still be considered prior
to any decision not to address them.

'5. SCMP Requirements

This section describes mandatory and discretionary requirements considered appropriate to be
in place for effectively operating SCMP’s. As far as practicable, requirements are framed in
performance terms; outcomes rather than outputs, i.e. what is to be done rather than how to
do it.

5.1 General Requirements

Every mine (the mine) must have systems for control of spontaneous combustion related risks
to be known collectively as the Spontaneous Combustion Management Plan (SCMP) for the
mine and which must be put in effect at the mine. The mine must only work in accordance
with any SCMP in effect at the mine.

5.1.1 Preparatory Risk Review

The mine must conduct a preparatory risk review to characterise the risks arising from
sponteneous combustion present at the mine. Initial formulation of the SCMP must be based
on a rigorous evaluation of the spontaneous combustion risk to be managed at the particular
minesite.

Note 1: Mines are advised that external facilitation for the conduct of such a risk review may
be beneficial to the objectivity of the results.

Note 2: Due regard must be paid to the greatly increased risk presented by the combination of
gas and the potential for spontaneous combustion.

Note 3: Mines should pay due regard to any risk assessment or risk review requirements of
any relevant regulatory authority.[reference to spontaneous combustion risk assessment guide]

5.1.2 General Ref;uirements
The following general requirements for the SCMP must be met:

* Policy - The SCMP must contain a policy statement, which must be endorsed by the most
senior officer (CEQ) of the corporation which has ownership and control of the mine. The
policy statement should contain an expression of the broad objectives of the plan together
with the corporation’s commitment to the attainment of those objectives and the continual
improvement of spontaneous combustion management at the mine.

e Effective Documentation - The SCMP must be effectively documented as a means to
ensure that processes and standards at the mine for management of the spontaneous
combustion risk proceed in accordance with the plan.

e Compliance Records - The SCMP must address all requirements of this code and records
must be maintained to indicate that this has been done. The degree to which any particular
requirement is addressed may be modified commensurate with the spontaneous combustion
risk of the mine as detertnined by evaluation of the risk to be managed.
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¢ Plan Integrity - The SCMP must be in a form which is durable, communicable and able to
be updated. In this context durable: means resistant to loss or erasure; communicable
means that relevant information from the plan can be effectively transferred to those
required to act upon it by the plan; and able to be updated means that the plan is capable of
reliably accommodating modification arising from change in operations.

* Resourcing - The SCMP must be adequately resourced in terms of resources for plan
development, implementation and ongoing maintenance.

5.2 Mandatory SCMP Elements
The mine must develop and implement the following elements in the operation of the SCMP,
These elements must be considered mandatory although the mode and degree of

implementation of any element may be tailored to the assessed needs of the mine and the risk
to be managed.

5.2.1 Organisation

The responsibilities, authorities and duties of all persons who manage and perform work
within the ambit of the SCMP are to be defined. In particular, those who make strategic
decisions with regard to plan operation or who initiate or participate in processes for change
of the SCMP should have aunthorities and responsibilities defined.

Note: In fulfilling these requirements such devices as organisation charts, job or position
descriptions in relation to the SCMP, or statements of duties with respect to the SCMP may
be useful.

5.2.2 Review

There must be means in place for the timely and effective review of the content and operation
of the SCMP with the aim of assessing the plan’s continued suitability and effectiveness in
managing spontaneous combustion related risks at the mine.

In order to achieve this the mine must prepare a review protocol conforming to the following
requirements:

* reviews must be based on a re-evaluation of the spontaneous combustion related risks to be
catered for in the SCIVEP

e the protocol must define who is to participate in reviews;

* reviews must cover all aspects of the SCMP including general elements, required processes
and technical standards;

* the protocol must define review triggers (conditions 1o cause a review to be conducted);
» there must be two types of review triggers defined: time based and event based;

* time based review triggers must include, as a minimum requirement, the conduct of a
review at least annually;
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5.2.4 Imformation Control / Communications

There must be means in place to ensure that up to date information is effectively
communicated to those needing such information for effective SCMP operation and that
means are implemented to maintain objective evidence of those information transfers. In
particular, current issues of information must be available at all locations where operations
dependent on that information are conducted, and obsolete information must be promptly
removed from all points of issue or use.

Note 1: Information in this context includes both paper and computer based information. This
includes, but may not be limited to, procedures, standards and plans.

Note 2: Appropriate care should be taken with the form, content and level of conveyed
mnformation to ensure that effective communication of the information occurs.

5.2.5 Goods/Services Acquisition Centrol
There must be means in place to ensure:

¢ that equipment acquisition is effectively reviewed with the aim of ensuring that such
equipment is compatible with the SCMP and meets any relevant statutory requirement;, and

¢ that services to be provided (by contract arrangement) are reviewed with the aim of
ensuring that they are consistent with the SCMP and that work is to be conducted to
standards consistent with the aims of the plan.

5.2.6 Plan Overview

There must be means in place to enable all persons involved in the operation of the SCMP to
have arole in overview of compliance to, and performance of, the plan with respect to:

¢ the plan being followed at all times; and
* physical and other circumstances continuing to be adequately catered for by the plan.

As part of planoverview, means must be established and maintained to enable all personnel - -
involved in the operation of the plan to report:

‘& instances where the SCMP is not followed; and
¢ instances where physical, or other, circumstances are not adequately catered for in the plan;

to persons with sufficient authority to initiate action with respect to the plan. Such instances
- must be considered non-conformities to the plan.

5.2.7 Corrective Action

There must be means put in place to ensure that causes of non-conformities to the plan are
investigated and that corrective actions are developed, implemented and recorded.
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