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PREFACE 

 
The Environmental Impact Assessment (EIA) Regulations make it clear that an Environmental 
Assessment Practitioner (EAP) appointed to manage an EIA process must, amongst other 
requirements, have knowledge of all guidelines that have relevance to the proposed activity 
and the EIA process, and must throughout the EIA process take into account all relevant 
guidelines. 
 
This guideline contains information that provide guidance in terms of best practice in terms 
of EIA aspects that is related to mining and specifically mineral processing. While the best 
practice guidance must to be taken into account, this document does not take the place of 
legal advice in a specific situation governed by legislation. This guideline must be read 
together with all relevant legislation including the National Environmental Management Act, 
Act No. 107 of 1998 (NEMA) and the EIA Regulations and is not intended to be a substitute 
for the provisions of any legislation in any way. 
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Definitions 
In this Guideline any word or expression to which a meaning has been assigned in the NEMA or the 
EIA Regulations has that meaning, and unless the context requires otherwise - 
 
“Area of Influence” refers to the area likely to be affected by the project, including all its ancillary 
aspects and its associated activities, as well as unplanned direct/indirect impacts caused by the 
project; 
 
“Closure Certificate” refers to a closure certificate issued in terms of section 43 of the MPRDA; and 
 
“Life of Mine” refers to the number of years that an operation is planning to mine and process ore.  
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1 Background 
 

Overall regulation of the mining industry is outlined in the Mineral and Petroleum Resources 
Development Act, Act No. 28 of 2002 (MPRDA) which falls within the mandate of the 
Department of Mineral Resources (DMR). Prior to 8 December 2014, the MPRDA included 
provisions pertaining to the management and protection of the environment. Since 
8 December 2014, all provisions pertaining to the management and protection of the 
environment as contained in the MPRDA were repealed and the management and protection of 
the environment in respect of the mining industry falls within the ambit of the NEMA. 
Environmental concerns in the mining industry are therefore now governed through the NEMA 
and the DMR is now the competent authority (CA) responsible for the processing of EIA 
applications for activities related to mining.  

 

1.1 Purpose  

The purpose of this document is to allow for a more standardised and robust approach during 
the compilation of EIAs by considering best practise scenarios.      
    

1.2 Aim and objective 

The aim of the Minimum Information Requirements (MIR) guideline is to equip EAPs to 
undertake comprehensive and detailed EIAs that will ultimately encourage the submission of 
high quality information which will ensure that the DMR during the processing of applications, 
has the best quality information available for decision making. 
 
The MIR guideline sets out how to achieve the following core objective: 

 
 To identify key aspects that need to be considered and assessed during the EIA 

process and most importantly, also highlight environmental outcomes to be 
achieved. 

1.3 Guideline Limitations  

 The MIR guideline details information required for an EIA application for an EA in respect 
of mining and prospecting activities in terms of the NEMA and does not address 
operational requirements.  

 This guideline only provides guidance for mineral prospecting and extraction and not 
petroleum. 

 The MIR guideline is by no means a checklist of information required to be granted an 
EA, and additional site, mineral and project specific information must be included in an 
application to ensure completeness.  

 This MIR guideline does not currently provide guidance on financial provision. 
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2 Environmental Instruments and Tools 

2.1 Screening Tool Application 

The EIA Regulations indicates that an EIA application for an EA must be accompanied by a 
screening report generated by the national screening tool, once this tool is operational. This 
on-line application is a database of currently available spatial data that is used to help EAPs 
identify and consider environmental issues in the area where development is being 
proposed.  

 

2.2 Environmental decision making instruments 

The EIA Regulations provide that an application for an EA must take into account government 
policies and plans, guidelines, in particular any guidelines published in terms of section 24J of 
the NEMA, environmental management instruments and other decision making instruments 
as adopted by relevant government departments and institutions.  
 
It is important to note that even if the EAP is not required to include a guidelines section for 
an application for an EA, the EAP must still ensure that the application indicates how it takes 
into account any government guidelines, in particular those published in terms of section 24J 
of the NEMA, environmental management instruments and other decision making 
instruments that have been adopted by the CA.  

 

3 Requirements for Project Details 
This chapter of the MIR guideline provides guidance on key concepts and sections that are 
critical in the development of a comprehensive EIA.  

3.1 Project introduction  

A project introduction should be a short and concise overview of the project and its major 
activities. Refer to Figure 1 for a summary of this information. Figure 1 presents an example 
of a few requirements. Others may include a description of Ecological Support Areas and 
Critical Biodiversity Areas under Property Description or the inclusion of Protected Areas and 
rural villages under Locality Plan. All maps should use the latest published information or 
databases.  
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     Figure 1: Application introductory information requirements 

 

3.2 Description of the proposed overall activity 

The project should be sufficiently described so that the CA can understand the processes and 
related prospecting/mining activities taking place on site including beneficiation. 
Infrastructure needs such as roads, rail, electricity, potable water and associated services 
that will be upgraded or constructed must also be detailed. Thus the full scope of the project 
needs and activities must be detailed. This will allow proper context to be developed by the 
EAP to assess the scale of the operation and environmental approvals required for specific 
activities (Figure 2).  
. 
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 Figure 2: Activity description 

 

3.3 Project motivation 

3.3.1 Need and desirability  

The need and desirability should ultimately address how the mines development is justifiable 
based on socio, environmental and economic outcomes (Currently, the EAP must take into 
account the Guideline on Need and Desirability in Terms of the EIA Regulations, 2014). 
Significantly, information used to assess need and desirability should also be is evidence-
based and not subjective.   
 
When formulating project proposals and when evaluating project specific applications, the 
strategic context of such applications and the broader societal needs and the public interest 
should be considered. To better address these considerations and associated cumulative 
impacts, the compilation of information and maps that specify the attributes of the 
environment in particular geographical areas, including the sensitivity, extent, 
interrelationship and significance of such attributes must be taken into account. Social and 
economic context is best determined in relation to the municipal development frameworks.  
 
Need and desirability must be considered as part of an EIA process, taking into consideration 
spatial development framework (SDFs), environmental management framework (EMFs) and 
other relevant plans, frameworks and strategies. Whether a proposed activity will be in line 
with or a deviation from the plan, framework or strategy, is not the issue, but rather the 
ecological, social and economic impacts that will result because of the alignment or deviation 
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Need and desirability should take into consideration aspects listed in Table 1. Concerns 
relating to need and desirability as well as justifiable economic and social development are 
further detailed in Appendix A. 
  
Table 1: Need and Desirability Aspects 

Aspect Description 
Local and 
regional 
development 
context 
 

Mining activities proposed must be framed within the context of local and regional 
development plans. Where the operation envisaged is large enough, national context may 
also need to be provided. The strategic context for informing need and desirability should be 
addressed by referring to municipal integrated development plans and local or regional 
spatial development frameworks.  

Local and 
regional effects 
 

Need and desirability must address where the mine deviates or promotes the outcomes of 
municipal integrated development plans and local or regional spatial development 
frameworks. The consequences and cumulative effects of the operation and post closure 
conditions expected should also be detailed. 

Financial 
viability 
 

This must be described within the context of justifiable economic development. Financial 
viability should not just indicate if the proposed mine development is profitable to investors, 
but should also indicate broader community needs, environmental impacts and socio-
economic benefits. 

 
Sustainable development encompasses environment, social and economic dimensions.  
These dimensions, in mining, can become environmentally sustainable by developing and 
integrating practices to reduce the environmental impact of mining activities. When 
conducting the need and desirability, sustainability should be considered as an underlying 
principle since an integrated approach could reduce water and energy consumption, 
minimise land disturbance and waste generation and prevent pollution (soil, water and air).  
   

3.3.2 Project alternatives 

Meaningful consideration should be given to alternative processes or practices which can be 
employed to meet the requirements of mine development, operation and closure. 
Registered interested & affected parties (RI&APs) must be provided with an opportunity of 
providing inputs into the process of formulating alternatives. The number of alternatives that 
are selected for an assessment should be determined by the range of potential alternatives 
that could be reasonable and feasible. The process of selecting alternatives should be clearly 
documented.  Generally alternatives can be grouped into six categories (Table 2). 
 
Table 2: Categories for project alternatives 

 
Property or location 

Mineral extraction location is based on the ore deposit. Alternative location of the mining area may be very 
limited and is normally in reaction to sensitive environments or community concerns where the mine area is 
decreased and results in a loss of mineable reserves. The location of mine activities, however, has a much 
broader scope. The location of key mine infrastructure (i.e. tailing facilities, beneficiation plant, workshops and 
access routes etc.) should be chosen to protect public safety and minimise impact on sensitive receptors and 
resources. An example of this would be through the use of buffer zones, in which the site mine infrastructure is 
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located further away from sensitive receptors even though it may increase operational costs.  
The type of activity 

Refer to the type of mineral extraction methods considered. This is limited by location, depth, grade, physical 
environment (topography, climate etc.) and safety considerations. Mining methods primarily consist of open pit, 
opencast strip mining, underground board and pillar, underground longwall mining, re-mining of surface tailings 
deposits (typically through sluicing), ocean bed extraction, and unconventional methods (i.e. Coal Seam 
Gasification, Coal Seam Methane Extraction). An operation may consider using one or a combination of mining 
methods to extract a resource optimally whilst reducing its impact.  

Design and/or layout  
Mine layout refers to the mining scheduled and the corresponding location of mine disturbances to implement 
the mine schedule. Mine layouts are based on the location, depth and expected grade of the ore body. The 
design should consider operational and closure related impact and adjust accordingly to mitigate these. Some 
examples to illustrate these include, changing the location of an opencast boxcut to reduce long term ground 
water impacts, location of adits, ventilation shafts and emergency bunkers.   

Technology used 
Technology has a wide application on mining activities and may include: 

 Beneficiation methods – physical separation methods versus magnetic vs chemical beneficiation.  
 Pollution control methods - typically this may include mechanisms to reduce affected water production 

(such as cut –off drains) and water affected water management options (such as location and pollution 
control dams and treatment methods for affected water.  

 Mine waste management – mine waste such as waste rock dumps and tailings dams can be placed and 
managed in alternative ways to reduce impact. Examples of this include waste characterisation to 
facilitate in-pit tailings disposal and negate the construction of large tailings dam, or the use of paste 
technologies to increase water recovery and reduce the facilities total footprint. 

Operational aspects  
A range of issues can be considered and implemented to enhance the environmental performance of the mine. 
These are dependent on the type of operation but may include:  

 Operating hours and designating set times for specific activities such as blasting. 
 Setting specific traffic control mechanisms for mine vehicles and haul routes. 
 Dust control methods such as the use of chemical dust suppressant on mine haul roads. 

The ‘no-go’ option 
The “no-go” option deals with assessing the social and environmental impacts where the mining activity does 
not take place. Typically this would involve the loss of jobs and economic stimulus into the area as a result of the 
mining activity. However, this view should be balanced with benefits derived from alternative land uses such as 
agriculture and eco-tourism. The no-go option should also consider the benefits of not mining as it relates to 
water resources and the maintenance of natural habitats. 

 

3.4 Policy and Legislative context of the application 

When required to include a policy and legislative section, the EAP or the applicant should 
describe the context within which the proposed activity is located and how the activity 
complies with and responds to this. Policy and legislative requirements should be identified 
along with a description of how the applicant intends to comply with these. Note 1 illustrates 
a potential layout for an activity based legal register.  
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Note 1: Example of Policy and Legislative Context 
Activity Impacts Significance (if not mitigated) 

Applicable Legislation and Guidelines used 
to Complete the Report 

Reference and 
description 

 

How Does this Development 
align to the Policy and 
Legislative Context) 

(List of environmental policy and legislation 
which is applicable to the mine 
development such has legislation, policies, 
plans, guidelines, spatial tools, municipal 
development planning frameworks and 
instruments that are applicable to the 
activity and are to be considered in the 
assessment process) 

Indicate the relevant 
section applicable to 
the specific activity/ies 
being undertaken and 
describe why this is 
applicable.  

e.g. In terms of the National 
Water Act:-Water Use Licence 
has/has not been applied for.  

e.g. National Environmental Management 
Act, 1998 (Act No. 107 of 1998) as 
amended 

e.g. Part A, Section 3, 
d), i) 

e.g. An environmental 
authorisation has been applied 
for. 

e.g. National Heritage Resources Act, 1999 
(Act No. 25 of 1999) 

e.g. Section 18: 
Permission to remove 
or alter heritage 
resources 

e.g. Heritage study undertaken 
by specialist, relocation 
application for the graves has 
been submitted. 

 

4 Requirements for Assessing Impacts 
What is to follow is a detailed description of the manner in which to assess the impacts of a 
prospecting or mining activity for the purposes of an application for an EA. This Guideline does not 
directly repeat the requirements for a basic assessment report (BAR), scoping and environmental 
impact report (S&EIR) and environmental management report (EMPr) which requirements are 
prescribed in the EIA Regulations, but is rather aimed at providing guidance as to the manner within 
which to ensure the impacts are adequately addressed and assessed in an application for an EA. 
 

4.1 Environmental baseline description  

The environmental baseline should document the current quality of the environment within 
the area of influence before project inception. The area of influence may include, for example: 

 The watershed within which the project is located;  
 Noise and light-shed (where noise and lightening can affect humans, wildlife and 

flora); 
 View-shed that will be affected and the type and condition of vegetation;  
 Any affected estuary and coastal zone;  
 Off-site areas required for resettlement or compensatory tracts;  
 The air-shed (e.g. where airborne pollution such as smoke or dust may enter or leave 

the area of influence);  
 Migratory routes of humans, wildlife, or fish, particularly where they relate to public 

health, economic activities, or environmental conservation; and  
 Areas used for livelihood activities (hunting, fishing, grazing, gathering, agriculture, 

etc.) or religious or ceremonial purposes of a customary nature. 
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This information should then be analysed during the environmental impact assessment and 
will be used to predict and quantify the impacts. The environmental baseline should be 
established in suitable detail to record the environmental conditions and seasonal variability 
prior to development, to permit the assessment of potential effects and to provide a baseline 
with which to monitor future changes.  
 
At a minimum, the biophysical environmental data should be based on information in the 
public domain. At the lowest level, this information may be adequate for a scoping level 
environmental description or to serve as the baseline from which site-specific investigations 
can be planned. Dependent on the complexity and degree of disturbance of the site, this 
generalised information may prove adequate for some small-scale, short-lived or low-impact 
prospecting or mining operations. It is necessary to provide site-specific and detailed 
information on the basis of investigations by registered specialists in most situations where 
permanent or significant impacts will arise from prospecting or mining. Examples of baseline 
data required is further described in Appendix B.  It is advisable that the process of 
environmental baseline investigations include the following tasks: 

 
 An appropriate combination and balance of desktop studies, field surveys, site 

information collection and technical consultation conducted at the appropriate time 
for species/area being studied; 

 Consideration of all available documentary records, research papers and other 
relevant information; 

 Use of recognized survey and analysis techniques; 
 Identification and provision of appropriate (preferably quantitative) descriptions of the 

baseline environmental conditions; 
 Identification of key environmental features that may enhance, constrain or limit the 

direction and rate of environmental change; 
 Explanation of links, interactions and dependencies between environmental 

components; 
 Verification of desktop and other information by systematic field surveys;  
 Include predicted changes to the environment as a result of climate change; and 
 Acknowledgement of the implications of gaps and limitations in information and data. 

 
A prediction of change can only be as effective as the baseline information from which it is 
derived. The specialist must also indicate and emphasize where the baseline conditions may 
change due to natural extreme events or cyclical environmental processes. If these are beyond 
the influence of the proposed project, the specialist should indicate how these need to be 
taken into account in the project design or through mitigation measures. 
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4.2 Specialist Studies 

Specialists can be involved for different purposes during various stages of the EIA process. 
Specialists can therefore provide input during pre-application planning/screening or following 
the submission of an application for statutory approval of the proposed development (i.e. 
during screening, scoping and/or impact assessment). Table 3 presents the planning process 
that the specialist should follow.  
 
Depending on the nature of the project and the environmental context, specialist involvement 
will vary in intensity (i.e. level of detail) and may include any or all of the following approaches:  

 Provision of a specialist opinion or comment; 
 Archival research and literature review; 
 Detailed baseline survey (including site visit/s); 
 Consultation and interviews; 
 Mapping and simulation modelling; and 
 Assessment of impacts and their significance. 

 
Table 3: Specialist planning process 

SPECIALIST PLANNING PROCESS 
Describing the legal, policy and planning context 

The purpose is to provide an indication of potential opportunities for and constraints to the development 
(including potential “fatal flaws”) that may determine the level of environmental assessment required. This may 
justify early changes to the project description (e.g. if legislated thresholds/standards are exceeded). 

Identifying and responding to issues 
The specialist may be involved during the screening and scoping phase to assist in the identification of issues 
associated with the proposed project, as well as to provide responses to the issues raised by stakeholders. This is 
to ensure that the full range of key issues is identified as early as possible in the EA process. 

Identifying alternatives 
Specialist involvement may be required to proactively identify and advise on practical alternatives regarding the 
proposed project (e.g. design, layout, location, technology, approach, route alternatives) that avoid or reduce 
negative impacts and enhance project benefits. Alternatives should be well motivated. The identification of 
alternatives to the originally proposed project description is usually best undertaken in a workshop forum 
involving the project proponent, the EAP and other specialists. Relevant authorities may also be involved in this 
process. Specialists may also be required to undertake a more detailed investigation of alternatives. 

Developing terms of reference and defining scope of work for the specialists 
Where the need for specialist involvement in the EA process is identified, whether this is to undertake a baseline 
survey and description of the affected environment or to assess potential impacts associated with the proposed 
development, a specialist may be required to assist the EAP in drafting appropriate terms of reference for the 
proposed specialist input. Terms of reference for specialist involvement should, therefore, be appropriate to the 
purpose and intensity/scale of involvement and should be discussed and agreed between the EAP and the 
specialist.  
 
The specialist needs to determine how much data will be required to supplement existing information and assess 
whether a significant impact will occur. This can be accomplished through a combination of: 

 consultation with the independent peer reviewer; 
 interdisciplinary specialist workshops; 
 collecting existing data on the area to be affected and then performing a gap analysis to determine what 

information is available and what information is still required; 
 visiting the project site and its surrounds; and 
 Consultation with national, provincial and/or local government departments, as well as professional, 

statutory and voluntary organisations. 
Predicting and assessing impacts 

Where insufficient information is available to address key issues raised during scoping, a specialist may be 
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required to assess the potential positive and negative impacts of the proposed development on the biophysical, 
social and economic environment (as relevant to the issue). The level of detail of specialist input will vary, 
depending on the type of development, the environmental context and available information; however, any 
assessment should evaluate direct, indirect and cumulative effects and should be undertaken in accordance with 
defined impact assessment criteria. 
  Recommending management actions and monitoring programmes 
The specialist should provide practical, clear and unambiguous recommendations for management actions and 
monitoring programmes. Management actions would include measures for avoiding, mitigating, compensating for 
or rehabilitating negative impacts, or enhancing project benefits. Without compromising the objectivity of the 
specialist assessment, the identification of appropriate, practical and feasible management actions and monitoring 
programmes is generally best achieved through workshops and discussions between the EA team of specialists 
and the project proponent, facilitated by the EAP. This is particularly important to resolve situations where two or 
more specialists on the EA team might propose conflicting management actions, or might propose actions that 
might give rise to impacts that need to be addressed by other specialists. 

To undertake an independent peer review of specialist input 
In certain circumstances the need for independent peer review of specialist studies may be identified during the 
course of the EA process. For example, this may be required if the project is complex and controversial or if there 
are high levels of uncertainty and risk associated with the information provided. Where specialists are 
commissioned to provide an independent peer review, the purpose of their involvement is to check whether the 
specialist report meets minimum requirements, is reasonable, objective and scientifically sound.  
Consultation with the peer reviewer, other specialists, government departments and other organisations is 
recommended to assist the specialist to: 

 identify existing data to assist in defining the baseline conditions; 
 identify specific interdependencies between specialists in terms of information needs and formats; 
 identify key issues and help define likely significant impacts; and 
 avoid duplication of previous studies and assess the validity of field data. 

 
It is advisable for consultation to take place between the specialists and key I&APs, who possess particular insights 
and relevant indigenous knowledge that may improve and add to the understanding of the affected environment. 
 

4.2.1 Specialist reporting requirements 

While a systematic and scientific approach is vital for specialist investigations, the findings 
need to be conveyed to the authorities and RI&APs in easily understandable, non-technical 
language. The contents of specialist reports are often not suited to public reporting and it is 
the responsibility of the EAP to integrate the specialist information into the environmental 
impact report, so that it is more accessible to authorities and RI&APs. The original specialist 
study report should, however, be available as a stand-alone report for reference, should 
further detailed information be needed. 

 

4.2.2 Choosing the right specialist  

The levels of knowledge, expertise and competence of the specialist scientist have a strong 
influence on the integrity of information and findings of the EA. It is therefore important to 
ensure that the most appropriate people are chosen to do the required studies. Particular 
credentials to look for in a specialist include: 

 Demonstrated competence and a proven track record in the specialist topic (CV 
should include a list of peer reviewed publications and contract reports); 

 Appropriate academic and specialist qualifications; and 
 Professional membership of a recognized professional body. 
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Ideally, the chosen specialist should have good people skills and the ability to communicate 
and interact as a team player with other specialists. Having chosen the specialists, it is 
advisable that they confirm in writing that they are able to meet their terms of reference 
according to the specified requirements (including the necessary expertise to compile the 
required specialist report) and within the agreed time and budget allocation. 
 

4.3 Impact identification and assessment 

An impact assessment is undertaken in order to:  
 

 Identify the potential impacts of a proposed development on the environment; 
 Predict the likely nature of such impacts; and 
 Evaluate the significance of the potential impacts and propose mitigation measures 

to minimise impacts. 

Project alternatives should be considered in the environmental assessment process to define 
the most suitable layout and activity plans or implementation, which process is highlighted in 
Figure 3.  It is important to note that during the impact and risk identification, public 
participation and baseline assessments should be conducted, while specialist assessments 
should be taken into consideration during significance rankings.  

 
Figure 3: Impact Assessment Process 

4.3.1 Impact identification 

Various methods can be used to identify impacts, these methods include: 
 Ad hoc approaches (e.g. project-, sector- or environment-specific guidelines); 
 Checklists (i.e. the listing of potential impacts); 
 Matrices (e.g. the Leopold Matrix); 
 Networks (i.e. the presentation of higher order impacts and linkages using directional 

diagrams); 
 Over lay maps; and  
 Modelling procedures (i.e. computerized, mathematical, physical scale models or 

descriptive models). 
 
The potential impacts should be identified for the activities taking place on the initial site 
layout. This is informed by the typical known impacts of such activities based on the site 
sensitivities, consultation with RI&AP’s and previous experience from other related sites and 
operations.   

Project 
Alternatives

Activities 
Identification

Impact and 
Risk 

Identification
Significance 

Ranking
Preferred 

Alternative
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4.3.2 Impact Assessment methodology 

Impact identification and prediction means forecasting the change of environmental 
parameters due to development. These parameters may also be changing due to climate 
change and should be included. Impact identification and prediction is a stepwise procedure 
to identify the direct, indirect and cumulative impacts (relating to both positive and negative 
impacts) for which a proposed activity and its alternatives will have on the environment as 
well as the community. For an example of an impact assessment methodology see Appendix 
C1.  
 
This should be undertaken by determining the geographical, physical, biological, social, 
economic, heritage and cultural sensitivity aspects of sites and locations as well as the risk of 
impact of the proposed activity. Generic criteria, which have been drawn from published 
literature and South African practice, can be used to describe the magnitude and significance 
of impacts in a systematic manner. For typical criteria and management measures see 
Appendix C2.   
 
A matrix selection process is the most common methodology used in determining and 
ranking the site sensitivities, namely the nature, significance, consequences, extent, duration 
and probability of potential environmental impacts and risks (refer to Table 4). Significance of 
impacts should be determined for each phase of the mining lifecycle this includes; pre-
construction, construction, operational, closure (including decommissioning) and post-
closure phases.  
 
Likely impacts should be described qualitatively and then studied separately in detail. This 
provides consistent and systematic basis for the comparison and application of judgements. 
Ratings should then be assigned to each criterion. The significance of impacts should further 
be assessed both with and without mitigation action. Impact magnitude and significance 
should as far as possible be determined by reference to either legal requirements (accepted 
scientific standards) or social acceptability. If no legislation or scientific standards are 
available, the EAP can evaluate impact magnitude based on clearly described criteria.  
 
The description of significance is largely judgemental, subjective and variable. However, 
generic criteria can be used systematically to identify, predict, evaluate and determine the 
significance of impacts resulting from project construction, operation and decommissioning. 
The collection of potential impacts (environmental and social) identified during the 
environmental assessment should as far as possible be quantified. The process of 
determining impact magnitude and significance should never become mechanistic. Impact 
magnitude is determined by empirical prediction, while impact significance should ideally 
involve a process of determining the acceptability of a predicted impact to society. Making 
the process of determining the significance of impacts more explicit, open to comment and 
public input would be an improvement of environmental assessment practice. The criteria for 
assessing and ranking the impacts using a matrix selection process are detailed in Table 4.  
Table 4 provides the basic criteria which EAPs and specialists can adopt when undertaking an 
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impacts assessment. Once risks have been identified, risks will then be ranked to provide 
priority risk ratings. 
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4.3.3 Risk Ranking Outcomes 

Risk assessment outcomes rank impacts/risks accordingly so that higher significant 
impacts/risk are highlighted and appropriate commensurate mitigation measures are defined 
and implemented. For each of the impacts identified, a significance rating is generated, this is 
usually denoted as: 
 

 
Figure 4: Generally accepted meaning of significance rating 

 

4.4 Assumptions, uncertainties and gaps in knowledge 

Knowledge gaps and assumptions pertaining to the baseline data and impact assessment must 
be clearly highlighted. Knowledge gaps are typically identified within the specialist and 
baseline studies and should be consolidated within the BAR/EIAR. The risk associated with 
knowledge gaps or assumptions should also be detailed based on the extent of current 
knowledge, applying a cautious and risk adverse approach. Future planned studies, 
investigations and operational compliance monitoring should be informed based on filling 
knowledge gaps and confirming assumptions.  

The mitigation measures proposed to manage activities or outcomes where high risk 
knowledge gaps exist should also be commensurate with a cautious risk approach. These 
management measures can be scaled down appropriately as future studies and operational 
management inform risk management or mitigation measures. Alternatively, should 
management measures prove to be insufficient in reducing risk of increasing the 
environmental impact then provision should be made for upscaling the mitigation measure.  

High Normally there is no possible mitigation that could offset the impact, or mitigation is difficult,
expensive, time-consuming or some combination of these. Biophysical, social, cultural and
economic activities are disrupted to such an extent that these come to a halt. In the case of
beneficial impacts, the impact is of a substantial order within the bounds of impacts that could
occur.

Medium Impact is not substantial in relation to other impacts that might take effect within the bounds of
those that could occur. Mitigation is both feasible and fairly easily possible.. Biophysical, social,
cultural and economic activities are changed, but can be continued (albeit in a different form).
Modification of the project design or alternative action may be required. In the case of beneficial
impacts, other means of achieving this benefit are about equal in time, cost and effort.

Low Impact is of a low order and therefore likely to have little real effect. In the case of adverse
impacts, mitigation is either easily achieved or little will be required, or both. Biophysical, social,
cultural and economic activities can continue unchanged. In the case of beneficial impacts,
alternative means of achieving this benefit are likely to be easier, cheaper, more effective and less
time-consuming.

No Impact A description of the preferred alternative and site layout should be provided taking into
consideration the comparison of the originally proposed site plan. A comparison plan should
include environmental features and current land uses as well as the issues raised by interested
and affected parties.
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4.5 Reasoned opinion of the EAP 

The opinion of the EAP is to give the CA confidence that the mine’s activities are understood 
and alternatives have been considered. Risks relating the activities have been identified and 
impacts have been assessed. Risk management outcomes are acceptable given the existing 
knowledge base when weighed up against positive socio-economic returns expected well as 
post closure liabilities (which may remain over a much longer timeframe).  The opinion should 
at a minimum contain:  
 

 Reasons why the activity should go ahead or not; and 
 Highlight conditions to be included in the EMPr.  This should provide a summary of 

planning, construction, operational, rehabilitation and closure conditions which are 
necessary to ensure the projects implementation will be acceptable.  

 

4.6 Deviations from the approved scoping report and plan of study 

The scoping process identifies the proposed mining activities and informs which specialist 
investigations and data requirements are required to assess the mine’s impact. The scoping 
report also should details the methodology used to identify and determine the significance of 
potential environmental impacts and risks. Any deviations from the methodology used, 
activities to be undertaken or methodology for undertaking the specialist studies should be 
clearly noted. Upfront sensitivity analysis using existing databases may alter mine plans or 
activity layout and operation. These alternatives become the primary activities on which the 
mine is planned and assessed in the EA. It is important to note that deviations here do not 
refer to deviations from an EA, but a deviation from within the same application.  
 
An example would be the use of water in the mining process. Initially the mine proposes using 
existing groundwater resources in its plant water make-up. However further stakeholder 
engagement may identify neighbouring operations whose affected process water may be used 
on the mine. This would require a new water pipeline which was not scoped in the original 
scoping report. But the reuse of affected water is more beneficial to the environment and both 
parties concerned and this becomes the primary option for obtaining plant make-up water 
which is then detailed and assessed in the EIA study.  
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5 Requirements for Impact Management  
This chapter of the MIR guideline provides guidance on key concepts and sections that are 
critical in the development of a comprehensive EMPr, a vital supporting document required in 
the application process for the management of mines, and similarly to the environmental 
assessment chapter. This Guideline does not directly repeat the requirements for an EMPr, 
which requirements are prescribed in the EIA Regulations, but the aim   is not only to provide 
guidance but also to provoke the required thought processing to develop a high quality 
management programme in-line with the specific mining application being investigated.  

5.1 Description of the Aspects 

Aspects provide a description of how the environment is altered (impacts) as a direct or indirect 
result of undertaking mining activities or services. All the activities related to the different 
phases (operations, etc) should be identified; these can also be grouped into applicable 
geographical areas or processes. The aspects for each of the activities must be listed along with 
the expected impacts. 

 
Note 2: Example of impact register 

Activity Impacts Significance (if not 
mitigated 

Mitigation Significance (if 
mitigated) 

CONSTRUCTION 
Construction of 
conveyor belt  

Vegetation  
removal along 
servitude 

Medium Ecological investigation 
Identification and relocation 
of sensitive species 

Low  

OPERATIONAL 
Operation of 
conveyor belt 

Dust impact  Medium Water sprays included at 
loading, offloading and 
transfer point  

Low  

DECOMMISSIONING 
Breakdown and 
removal of the 
conveyor belt 

Soil compaction 
and erosion 

High Topsoil stripped from 
servitude during construction 
Footprint area is ripped 
Topsoil replaced to minimum 
250 mm depth 
Topsoil seeding and fertilised 
to ensure revegetation 

Low 

 

5.2 Description of Impact management outcomes including management statements 

5.2.1 Determining impact management outcomes 

Impact management outcomes must: 
 Be set for the expected activity based impacts as identified per project phase as in 

the impact identification and significance rating process ; 
 Be informed by stakeholder expectations and ensure legal compliance; 
 Be clearly documented; 
 Be measurable to determine compliance; 
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 Describe the desired outcome of the management measure/s prescribed or the 
standard to be achieved; and 

 Be aligned to the mines closure objectives. 

5.2.2 Impact management statements  

Management statements detail the processes, procedures and practices required to achieve 
an impact management outcome. An example would include water management on the 
mine over the life of the mine. To elaborate on this example, all the potential water issues for 
each stage of the mines life are summarised in Note 3. Contact the CA for all applicable and 
relevant guidelines. 
 

Note 3: Example of Impact Management Statement 

1.
 

Ex
pl

or
at

io
n 

 Temporary water supply  
 Impacts of water management 

on local water resources/users 
 Potable water treatment  
 Discharge of excess drilling water 
 Waste water disposal  
 Site stormwater management  

2.
 

M
in

in
g,

 m
in

er
al

s 
pr

oc
es

sin
g &

 re
fin

in
g 

  Water supply management  
 Water treatment (worked water & potable) 
 Mine dewatering  
 Worked water recovery, storage and reuse 
 Worked water disposal (discharge management) 
 Dust control and contamination management 
 Catchment management (including AMD) 
 Performance monitoring and reporting 

3.
 R

eh
ab

ili
ta

tio
n 

 Post-mining landform drainage 
design 

 Contaminated site remediation 
 Borefield and water supply 

scheme decommissioning 
 Mine pit lake modelling and 

formulation of closure strategies 
 Stakeholder approval and 

development of catchment 
management plans  

4.
 R

es
ou

rc
e 

de
ve

lo
pm

en
t &

 
De

sig
n 

 Water supply- identification & quantification  
 Impacts of water abstraction/diversion on local water 

resources/users 
 Government approvals 
 Water supply, storage & treatment (design & 

construction) 
 Dust suppression and dewatering discharge 
 Waste water disposal  
 Site stormwater management  

5.
Po

st
-m

in
in

g a
nd

 
clo

su
re

 

 Rehabilitation performance 
monitoring  

 Erosion control and drainage 
maintenance 

 Contaminated site remediation 
verification  

 Stakeholder and regulatory sign-
off  

 

 

 
 

The management statement would need to address all water related impacts for each of the 
activities in each of the mine phases listed above. A hierarchy of management tools used is seen in 
Figure 5. 
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               Figure 5: Hierarchy of Management Tools 

Managing measures contemplated can be grouped into:  
 Modification measures – changes to process and or practices to reduce risk.  
 Control – either through physical control or operational practices to ensure acceptable 

performance is maintained. 
 Remedial action – rehabilitation and pollution clean-up processes and practices. 
 Avoidances – where activities can be mitigated to an acceptable level, these are stopped 

or avoided.    

5.2.3 Impact management system  

The impact management system should be detailed as part of the EMPr, including specialist 
studies. This will ensure that:  

 Management measures and their outcomes are clearly understood and documented; 
 Adequate resources (financial and labour) will be allocated; and  
 Environmental performance will be integrated into the day to activities of the mine.  

 
A process for a generic impact management system is outlined in        Figure 6. 
 

Policy
set of policies are principles, rules and guidelines 
formulated to reach an organisation long-term 

goals

Standards
a document that provides requirements, specifications, 

guidelines or characteristics that can be used 
consistently to ensure that materials, products, 
processes and services are fit for their purpose  

Operating procedures
established or prescribed methods to be followed routinely 

for the perfomance of designated operations or in 
designated situations

Key Perfomance Indicators 
measurable value that demonstrates how effectively a company 

is achieving key business objectives
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       Figure 6: Impact Management System 

 

5.3 Monitoring of Impact Management Actions 

Monitoring and auditing are processes designed to help a mining company achieve good 
sustainable development performance, and verify that this has been done. In broad terms, this 
can involve: 

1. Tracking progress over time; 
2. Determining whether agreed objectives or standards have been met; and 
3. Benchmarking procedures and performance against those of other mining. 

 
Monitoring is the gathering, analysis and interpretation of information for the assessment of 
performance. Examples commonly include monitoring of water quality, impacts on flora and 
fauna (as well as recovery following the implementation of control or rehabilitation measures), 
social aspects and community development, air quality, noise, vibration, greenhouse gas 
emissions, and the extent to which rehabilitation and final land use objectives are being met.  
 
Auditing is systematically reviewing environmental awareness of employees, monitoring 
procedures and results, and checking that all commitments have been fulfilled or completed 
by comparing the audit findings against agreed audit criteria.  Planning for monitoring over the 
life of the mine is most cost-effectively based on assessment of the key environmental and 
stakeholder risks, and changes to the community. Regular review of the risks and associated 
monitoring is needed to ensure objectives are met and findings are used to inform improved 
management decisions (adaptive management) and practices. This continual evaluation 
process is indicated in Figure 7. 
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Figure 7: Continuous performance monitoring and evaluation cycle 

 
A monitoring program must be informed through the management of key risk, this entails:  

1. Parameters that are relevant to the key risk over the LOM and not just parameters likely to 
appear in the approvals permit; 

2. Adaptability to and pre-empts changes to the risk profile of activities over the life of the 
mine, and is not just a one size fits all; 

3. Includes analysis of trends in key parameters with sufficient sensitivity to provide early 
detection of trends which require further investigation; and  

4. Using substantiated knowledge of the likely sensitivities and responses of the receiving 
environment and stakeholders.  

 

5.3.1 Monitoring programme design 

A monitoring and performance evaluation programme must address:  
1. Mechanisms for monitoring compliance with and performance assessment against the 

environmental management programme and reporting thereon. 
2. Indicate the frequency of the submission of the performance assessment report.  

Monitoring 

Auditing Performance    

Meaningful & 
measurable 

performance 

Performance to 
revise monitoring 

Performance 
benchmarking 

Audit to evaluate 
performance 

Performance 
outcome for auditing 

procedure 

Third party 
evaluation 

Monitor, investigate 
& understand 

Measure outcomes 

Input to monitoring 
refinement & future 

performance 
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The process for monitoring programme design is further detailed in Figure 8.  

 

5.4 Environmental Awareness Plan 

The environmental awareness plan should provide industry employees the opportunity to 
understand the risks associated with mining activities.  This can be done through various 
means, such as training, symposiums and/or skills development. The awareness plan should 
also outline the manner in which risks are to be dealt with to avoid pollution or degradation 
of the environment.  

5.5 Details of Undertaking 

The application for an EA must also include an undertaking under oath or affirmation by the 
EAP in relation to: 
 The correctness of the information provided in the reports; 
 The inclusion of comments and inputs from stakeholders and Rl&APs; 
 The inclusion of inputs and recommendations from the specialist reports where relevant; 

and  
 Any information provided by the EAP to RI&APs and any responses by the EAP to 

comments or inputs made by RI&APs.  

•Define the 
management 
actions of interest

•Define objectives of 
the intended 
management 
actions

•Define data 
requirements that 
support objectives

•Define location of 
monitoring points

•Define parameters 
to be measured

•Define 
data/information 
reporting 
requirements

Design

•Data / sample 
collection 
procedures

•Highlight quality 
asurance 
programme

Implementation 
procedures •Describe database, 

data storage and 
data manipulation 

•Highlight reporting 
formats and 
procedures

Data mangment 

•Timeframes for 
internal  and 
external monitoring 
programme review

•Monitoring results 
used to revise 
operational risks 
and update 
management 
measures

Programme auditing 
and revise 

Figure 8: Monitoring programme design 
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5.6 Conceptual Closure Planning 

 
Mining should be considered a temporary land use, and the general ethos is to mine towards 
closure. ‘Mining for Closure’ is facilitated through integrated mine planning where a mine 
closure plan should be an integral part of the whole mine life cycle with the ultimate aim to 
ensure that: 
 
 Environmental resources are not subject to physical and chemical deterioration; 
 The end land use or land capability of the site is beneficial and sustainable in the long 

term; 
 Biodiversity is maximised through the establishment of indigenous vegetation where 

possible; 
 Any adverse socio-economic impacts are minimized, and 
 All socio-economic benefits are maximized. 

 
Planning for closure should commence at the feasibility phase of an operation. In this way, 
future constraints on, and costs of, mine closure can be minimised, post-mining land use 
options can be maximised and innovative strategies have the greatest chance of being 
realised. 
 
As seen in Figure 9 closure planning is a continual process. A vision for the closure of the 
operation is required to guide the development of the initial Conceptual Closure Plan. This will 
form part of the initial application made to obtain a mining right. As mining progresses, the 
plan will become more detailed and altered accordingly, based on operational feedback to 
close data gaps such as concurrent rehabilitation performance monitoring, further stakeholder 
engagement, changes to mine activity, legislative requirements etc.  
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Conceptual closure planning is an integrated process with two key outputs. These are: 
 The conceptual closure plan; and 
 The initial rehabilitation plan;  

Each of these outputs are interrelated and require specific inputs to ensure the closure 
planning process achieves the aims of “Mining for Closure”. Figure 10 provides the 
relevant sub-sections that relates to a specific concept or topic.  

 
Figure 10: Integrated Conceptual closure planning process 
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5.6.1 Conceptual Closure Plan 

5.6.1.1 Determining a closure vision and closure objectives 
 
As a general guide, the Government’s broad closure objectives are: 

 Physically safe to humans and animals; 
 Geo-technically stable; 
 Geo-chemically non-polluting; and  
 Capable of sustaining an agreed post-mining land use. 

The closure of a mine is guided by the closure vision and closure objective which is developed 
during the conceptual closure plan phase.  Determining a closure vision and closure 
objectives will therefore be discussed in this section. Table 5 describes the steps that should 
be taken to produce a closure vision.  

 
Table 5: Development of the closure vision 

Steps Process 
STEP ONE 
A broad understanding of the 
environment and socio 
economic context 

This provides the baseline information needed to determine the opportunities 
and constraints that exist which influence mine closures.  

 

STEP TWO 
Determine post closure vision 
of how the closed mine is best 
integrated with the 
surrounding environment and 
its socio-economic functions 
 

A risk based approach should be used to (ICCM Closure Planning for Integrated 
Mine Closure Tool Kit): 

i To evaluate, based on a specific issue (e.g., biodiversity, community 
health), the risk or opportunity associated with that issue  and subsequent 
management of the risk or opportunity; or 

ii To evaluate, based on a specific closure goal, the risk that this goal will not 
be met (adapted for use with goal setting) and subsequent management of 
that risk. 

STEP THREE 
Review internal and external 
Sustainable Development 
commitments 

Broader SD commitments may impact on the closure vision and should be 
considered in the development of the closure vision. This commitment may 
include:  
 
i. Internal SD commitment such as commitments relating to long term social 

developments such as skills transfer in the local community. Vision may 
thus include use of existing mine infrastructure post closure to further 
facilitate this commitment. 

Ii External commitments such as those made to neighbouring land owners 
and local government for transfer of land and or equipment for future use. 
The Closure Vision must accommodate these to ensure that they meet 
post closure.  

STEP FOUR 
Define post closure land use 
for all mining disturbed land 
 

Rehabilitation of mining activities will take place during the operation and at 
closure of the mine. Rehabilitation should thus be managed with the aim of 
attaining the desired land use. Hence the post closure land use(s) for each 
mining affected area must be identified upfront. In many instances the post 
closure land use will be a trade-off between societal and environmental 
benefits. This needs to be understood and developed within the context of 
integrated planning. Specific post mining land use considerations are seen in 
Figure 11.  
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Figure 11: Post mining land use considerations 

The following hierarchy of land uses provides a guide for determining post 
mining land uses: 

 Reinstate “natural” ecosystems as similar as possible to the original 
ecosystem; 

 Develop an alternative land use with higher beneficial uses than the 
pre-mining land use; 

 Reinstate the pre-mining land use; and 
 Develop an alternative land use with other beneficial uses than the 

pre-mining land use. 

STEP FIVE 
Define post closure uses for 
all infrastructure used during 
mine life 

This must be integrated with the post closure land identified above. Where 
possible mine infrastructure should be used to support the post closure social 
development commitments defined in Step 1. 

 
Clear closure objectives should be set which are consistent and attainable with the projected 
future post closure land-use as guided by the closure vision. Closure objectives describe the 
long term goals for closure outcomes and thus should be outcome based and measurable. 
These objectives must be developed based on the proposed post-mining land use(s) and, be 
as specific as possible to provide a clear indication to government and the community on 
what the mine commits to achieve at closure. Closure objectives should be established in 
consultation with relevant government departments, local councils, landowners etc.  
 
Any residual liabilities relating to the agreed land use must be identified and agreed to by the 
key stakeholders.  Closure objectives should be developed based on adequate baseline data, 
such as materials characterisation, and/or the best available data to be used for this purpose. 
These should be further refined during the life of mine (LOM) as the closure plan is updated. 

  

Acceptable to stakeholders  

Post Mining land use considerations 

 
Achievable in context of post 

mining land capability 

Relevant to the local 
environment  
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See Appendix D1 and Appendix D2 for examples of closure objectives and vision, 
respectively.  
 

5.6.1.2 Closure risk assessment 
 
A risk assessment is required to ensure a consistent approach to the identification and 
management of issues associated with mine closure. Typically, each risk issue (or aspect) can 
be assessed for its potential environmental, economic, social and regulatory risk factors. A 
product of this process is the creation of a comprehensive closure risk register that identifies 
the issues, their risks and their priority. 
 
Unacceptable risks are then mitigated to acceptable levels through the development of 
control options against each of the risk factors. Following the selection of the most 
appropriate control option, it is possible to calculate the level of residual risk that may 
remain after mitigating strategies have been applied. These options may then be used in 
determining probabilistic costing as a basis for the initial financial costing and provisioning.  

 
The closure risk assessment should contain the minimum information necessary to determine the 
potential financial liability associated with the management of latent environmental liabilities post 
closure. This should be determined within the context of the proposed post-closure mining land 
use(s) with the initial closure criteria having been met. The closure risk assessment should address 

the concepts indicated in  
Figure 12. A structured risk/opportunity assessment process should be used to: 

 Minimize the negative consequences of closure; 
 Maximize the positive benefits of closure; 
 Minimize the likelihood that closure goals are not met; and 
 Maximize the likelihood that opportunities for lasting benefits are captured. 

Closure 
provision

Management 
of closure 
activities 

Closure 
risks
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Figure 12: Closure risk assessment 

A structured risk assessment methodology along with a meaningful stakeholder consultation 
process enables identification, early in the planning process, of mine closure risks and 
opportunities associated with closure, and management strategies to preserve, maintain or 
enhance environmental values or beneficial uses after closure. Provision should be made for 
ongoing stakeholder engagements to accommodate changes in stakeholders throughout the 
life of mine (LOM). A general closure risk management process is seen in Table 6. 
 

Table 6. Detailed risk assessment process 

Risk Theme  Process 

Closure 
provision

Management 
of closure 
activities 

Closure 
risks

Closure risk assessment  

CLOSURE RISK ASSESSM
ENT PROCESS 
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Figure 13: Closure risk management process 

Risk 
identification 

Firstly, the criteria against which risks will be evaluated should be established and the structure of the 
analysis defined. This should take cognisance of the external and internal risk management context. 
Closure risks can be grouped into 6 major types, these include (in no order of priority): 

 Health and Safety Risk; 
 Natural Environment Risk; 
 Social Risk; 
 Reputational Risk;  
 Legal Risk; and  
 Financial Risk 

Identification of risks can be undertaken through a combination of brainstorming, what if scenario’s or 
checklists etc. Risk information should be obtained from experienced professionals involved in the 
operation and subject matter specialists who jointly understand the activities that will be carried out, and 
their potential impacts on the business and assets within the wider environment. Information from 
experts is most often obtained during specifically convened workshops and subsequent on-going follow 
up consultations. External stakeholders must also be consulted to identify other risks and comment on 
risks that have broader community consequences. A range of stakeholder viewpoints are required to 
better define risks. 
The outputs from the risk identification process should be documented to:  

 Effectively communicate all risks; 
 Be used as a reference for development of future management strategies; 
 Used as a reference when reviewing the risk during the operational phase; and 
 Forms a record for due diligence purposes.  

Risk analysis 
and 
evaluation 

The objective of the risk analysis is to produce outputs that can be used to evaluate the nature and 
distribution of a risk, and to develop appropriate strategies to manage the risk. The risk assessment 
process in a conceptual closure plan should:  

 Identify potential issues the risk of undesirable closure outcomes , or 

Communicate & 
Consult 

Monitor & 
Review 

Establish the Context 

Treat and Manage Risks 

Identify Risks 

Analyse Risks 

Evaluate Risks 

Risk Assessment 
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 Reduce the opportunity for realising lasting benefits.  

The level of risk is determined as a combination of likelihood versus consequence. Events or issues with 
more significant consequences and likelihood are identified as ‘higher risk’, and are selected for higher 
priority mitigation actions to lower the likelihood of the event happening and/or reduce the 
consequences if the event were to occur. Risk analysis tools that can be considered include: 

 Matrix: used to define various levels of risk as the outcome of harm probability and 
harm severity categories;  

 Root cause: the method of problem solving to identify faults or problems;  
 Cause and effect: method of listing possible reasons and outcomes associated with a 

particular problem or situation;  
 Influence diagram: is a compact graphical and mathematical representation of a 

decision tree; or  
 Bow tie analysis: risk evaluation method that can be used to analysis and 

demonstrate causal relationships in high risk scenarios.  

Qualitative methods 
Qualitative methods use descriptive terms to identify and record consequences and likelihoods of events 
and resultant risk are the most commonly applied methods. They can provide a general understanding of 
risks comparatively between events. Outputs from qualitative risk analyses are usually evaluated using a 
risk matrix format to group risk events into classes. An example of this is seen in Appendix E. Qualitative 
approaches are best used as an initial exercise where there are many complex risk issues and low-risk 
issues that need to be screened for practical purposes. 

 
Semi-quantitative methods provide a more detailed, prioritised ranking of risks than the outcome of pure 
qualitative risk assessments. Semi-quantitative risk assessment advances the qualitative approach by 
attributing values or multipliers to the likelihood and consequence groupings. Semi-quantitative risk 
assessment methods may involve multiplication of frequency levels with a numerical ranking of 
consequence. Several combinations of scale are possible with this method.  

 
Quantitative methods 
The quantitative risk assessment is used across the full range of risk applications, from deriving a 
preliminary separation of risk events to comprehensive assessments. The comprehensive assessments 
can derive detailed risk profiles for priority rankings, estimates of the costs that may be incurred due to 
risk events, input to financial models, and a basis for cost-benefit analysis. 

 
Quantitative methods identify likelihoods as frequencies or probabilities. They identify consequences in 
terms of relative scale (orders of magnitude) or in terms of specific values (e.g. estimate of cost, number 
of fatalities or number of individuals lost from a rare species); refer to example in Appendix E. 

 
However, quantitative risk approaches are often not intuitive and require some up-front learning 
investment by decision makers. Quantitative risk assessments are very useful for development and 
justification of comprehensive risk treatment strategies and for internal business decisions that involve 
complex business risk events and a wide range of environmental and social issues. However it is 
dependent on the availability of necessary data, and the capacity and commitment of the organisation to 
manage the process and to source the required expertise. 

Reproduced by Data Dynamics in terms of Government Printers' Copyright Authority No. 9595 dated 24 September 1993



This gazette is also available free online at www.gpwonline.co.za

 STAATSKOERANT, 9 FEBRUARIE 2018 No. 41432  61

 

 
Page 38 

 

Risk 
management 
and 
treatment  

The most important outcome of the risk management process is to take action in order to manage 
significant risks and to capitalise on opportunities. Risk treatment is the term used to describe the 
approach taken to manage a risk. When deciding on controls to manage the risk, the ‘Risk Hierarchy of 
Control’ can be used to maximise the effectiveness. Increasing confidence in risk management is 
achieved by applying high-reliability control to risks with high potential consequences. This is graphically 
illustrated in Figure 14. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 14: Types of Risk Control 

The control objective is a statement of the target outcome of the risk control whilst the performance 
target specifies the required level of repeatability of the control or conversely the maximum allowable 
‘failure-on-demand’ for control. This will also provide the basis for the assessment of the effectiveness of 
controls during the operational phase. Risk identification and management can be an iterative process, 
which is seen in Figure 15. 
 
Potential issues are identified and monitoring and community engagement programmes can be properly 
formulated and implemented during the operational phase. As information is received, the risk 
assessment process can be revised the outputs further refined. 
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Appendix C1: Impact assessment: Methodology 
Example of Impact Assessment Methodology 

The activities arising from each phase will be included in the impact assessment tables. This is to identify 
activities that require environmental management actions for mitigation measures. The assessment of impacts 
will be conducted according to the synthesis of criteria required by the integrated environmental management 
procedure.  
 

Criteria Abbreviation 
Nature/intensity of impact Nat 
Spatial extent of impact Ext 
Duration of impact Dur 
Probability of potential occurrence Prob 
Frequency of potential occurrence Freq 
Overall Significance OS 

 
Ranking of evaluation criteria 

CO
NS

EQ
UE

NC
E 

Nature / Intensity / Severity of Impact 
Low Impacts affect the environmental in such a way that natural, 

cultural and/or social functions and processes are not 
affected. 

1 

Medium Impacts affect the environment in such a way that natural, 
cultural and/or social functions and processes are altered 

3 

High Impacts affect the environment in such a way that natural, 
cultural and/or social functions and processes will 
temporarily or permanently cease. 

5 

Spatial extent of Impact 
On-site Impact occurs on-site 1 
Local Impact occurs within 5km radius of the site 2 
Regional Impact occurs within a 100km radius of the site 3 
National Impact occurs within South Africa 4 
International Impact occurs internationally 5 
Duration of Impact 
Short-term Through dilution and dispersion, the impact reduces to 

insignificant within 1 week. 
1 

Medium-term Through dilution and dispersion, the impact reduces to 
insignificant within the life of the mine. 

2 

Long-term The impact will cease after the operational life of the mine 
either because of natural process or by human intervention 

3 

Permanent Where mitigation either by natural process or by human 
intervention will not occur in such a way or in such a time 
span that the impact can be considered transient. 

4 

LIK
EL

IH
OO

D 

Probability of potential occurrence of the Impact 
Improbable The possibility of the impact materializing is very low either 

because of design or historic experience. 
1 

Probable There is a distinct possibility that the impact will occur. 2 
Highly probable It is most likely that the impact will occur. 3 
Definite The impact will occur regardless of any prevention measures 4 
Frequency of potential occurrence of the Impact 
Annually or less Impact occurs at least once in a year or less frequently. 1 
6 months Impact occurs at least once in 6 months. 2 
Monthly Impact occurs at least once a month. 3 
Weekly Impact occurs at least once a week. 4 
Daily Impact occurs daily. 5 
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CONSEQUENCE 

LIK
EL

IH
OO

D 

 3 4 5 6 7 8 9 10 11 12 13 14 
2 5 6 7 8 9 10 11 12 13 14 15 16 
3 6 7 8 9 10 11 12 13 14 15 16 17 
4 7 8 9 10 11 12 13 14 15 16 17 18 
5 8 9 10 11 12 13 14 15 16 17 18 19 
6 9 10 11 12 13 14 15 16 17 18 19 20 
7 10 11 12 13 14 15 16 17 18 19 20 21 
8 11 12 13 14 15 16 17 18 19 20 21 22 
9 12 13 14 15 16 17 18 19 20 21 22 23 
             

 
The significance of impacts is determined based on the evaluation of an activity’s impact in terms of 
consequence and likelihood. Using the sum of the evaluated ranking, the overall significance can be classified 
as follows:  

Low Where it will not have a significant influence on the environment. Management 
measures can be proposed to ensure that significance does not increase 

5- 11 

Medium Where it could have a significant influence on the environment unless it is mitigated 
or managed 

12 – 17 

High Where it would have a significant influence on the environment regardless of any 
possible mitigation and hence must be either avoided or managed 

18 - 23 
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Appendix D2: Closure: Objectives 
Closure objectives should be as specific as possible given the conceptual operational plans, baseline data 
collected and results of the initial stakeholder engagement program.  
 
Closure objective 

categories Detail Examples of poorly 
defined objectives 

Examples of well-
defined objectives 

Physical stability and public 
safety 

Address stability of the land 
form and any residual risks 
that may be posed to public 
safety as a consequence of 
the closure land form.  
 

 Opencast mining - final 
void will be shaped to 
suitable gradient and 
maximise stability 

 
 Underground mining – 

Sinkholes formed will be 
backfilled and levelled 
 
 
 
 

 Mine pit lake – access 
controlled to avoid public 
access 

 Mine related infrastructure 
and equipment – all 
infrastructure removed off 
site.  

 

 Opencast mining – final void 
shaped to a minimum of 1:3 
slope to ensure stable high-
wall. Low-wall to be shaped to 
minimum 1:5 slope to ensure 
post closure stability is suitable 
for grazing.  

 Underground mining – 
Sinkholes formed will be 
reported to the DMR. Land use 
may continue once signed off 
as safe by the Inspector of 
Mines after rehabilitation 
activities were undertaken 
under the auspices of an 
independent mining or rock 
engineer.  

 Mine pit lake – 3m high 
fencing erected around the 
site with hazard boards placed 
every 100 m.  

 Mine related infrastructure 
and equipment – all 
equipment will be removed 
and sold as scrap or disposed 
at suitable landfill. Mine 
infrastructure will be 
decommissioned and removed 
for scrap or placed in suitable 
landfill. Any remaining 
concrete footings etc. will be 
broken down to 1m below 
ground level and disturbed 
footprint graded to free 
draining topography.  

 
Land use and land capability 
and land use  

Detail the envisioned land 
capability and land use for the 
mine footprint. Where land 
uses vary on the site, these 
should be detailed for each 
area.  

 Opencast mining – 
opencast rehabilitated 
areas to be free draining to 
support a grazing land 
capability rehabilitated 
areas.  

 
 
 
 Mine pit lake –made free 

draining  
 
 
 
 
 Mine related infrastructure 

and equipment – all 
infrastructure removed off 
site.  

 

 Opencast mining – opencast 
rehabilitated areas to be 
backfilled and graded with 
slopes not exceeding 1:3 over 
more than 10% of the 
rehabilitation footprint. Top-
soiling and re-vegetation to 
ensure a minimum to 250 mm 
of topsoil is placed and 
successfully seeded to support 
grazing conditions.   

 Mine pit lake – will be graded 
to maximum 1:3 side walls and 
made free draining with a 
maximum 1:8 slope reporting 
into the local stream X, 300 m 
downstream as per 
engineering designs.  Topsoil 
placement  

 Mine related infrastructure 
and equipment – all 
infrastructure removed off 
site.  
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Visual quality Provide overview of the 

closure state in relation to 
surrounding environment 

 Mine rehabilitation will 
blend in with surrounding 
topography 

 Opencast rehabilitation will be 
sloped to free draining 
topography with slopes angles 
greater than 1:5 to tie in with 
existing topography 

 Tailings facilities will be shaped 
to form a more natural 
‘whaleback’ topography (if 
possible include expected 
slope angles) before being 
topsoiled and seeded.  

Ecology and biodiversity Rehabilitated land use should 
primarily restore the pre-
mining ecology and 
biodiversity unless alternative 
land use is envisaged (i.e. 
intensive agriculture) 

 Decant water quality will 
not affect downstream 
biodiversity 
 

 Rehabilitation will ensure  
pre-mining biodiversity is 
restored 

 

 Detail expected water volumes 
and refer to specific target 
decant water quality standards 
in-line with receiving water 
quality environment 

 Detail specific rehabilitation 
target such as grassland 
species composition, 
replanting sensitive species, 
soil quality targets, habitat 
creation etc. Provide overview 
of expected timeframes 
expected for desired outcomes 
to be achieved.  

 
Socio-economic outcomes Provide clearly defined 

outcomes from socio-
economic programmes 
implemented  

 Establish two SME’s  
 
 Provide adequate water 

supply to the village 

 Establish two SME’s with a 
total employment of 100 full 
time locally sourced staff.  

 Construct and implement 
reticulated potable water 
supply to 7 standpipes in the 
village. Sustainable water 
supply should at minimum 
supply 45 litres per person 
(estimated 2500) per day.  
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Appendix E: Closure risk assessment 
Semi-quantitative risk assessments provide a more detailed, prioritised ranking of risks than the 
outcome of qualitative risk assessments. Semi-quantitative risk assessment methods may involve 
multiplication of frequency levels with a numerical ranking of consequence. Several combinations of 
scale are possible, and example of this is shown in below. 
 

 
 

The risk matrix above uses relative values for consequence and likelihood to reflect their relative 
order of magnitude or risk rating. Descriptions for both the likelihood and consequence can be 
tailored to meet the specific conditions of the mine site or mining organisation (corporate entity) in 
general.   
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