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Terms and Definitions 
 

 

 

Acid mine drainage 
(AMD), Acid rock 
drainage (ARD) 

Acidic drainage stemming from open pit, underground mining operations, 
waste rock or tailings facilities that contains free sulphuric acid acid and 
dissolved metals sulphate salts, resulting from the oxidation of contained 
sulphide minerals or additives to the process. The acid dissolves minerals in 
the rock or tailings, further changing the quality of the drainage waster (BREF, 
2009). 

Best available 
technology (BAT) 

BAT is as defined in Article 2 (11) of Directive 96/61/EC and is described for 
tailings and waste-rock from mining activities in the BREF from July 2004 – 
published as a Commission Document in 2009 (BREF, 2009). Subsequent 
developments should be taken into account. 

Biannual Twice a year 

Biennial Every two years 

Category A Facility 

A mining waste facility classified as Category A in accordance with Annex III of 
the Mining Waste Directive (2006/21/EC). Category A classification of a facility 
implies that several precautions are required, including major accident 
prevention measures. Inspection of Category A facilities is particularly 
important. 

Competent Authority 

The authority or authorities which a Member State designates as responsible 
for performing the duties arising from the MWD (2006/21/EC). In a Member 
State different areas of responsibility (e.g. reporting, permitting, emergency 
plans, etc.) may be split between different competent authorities. 

Competent person 

A natural person who has the technical knowledge and experience as defined 
by the national law of the Member State in which the person operates to 
perform the duties arising from the MWD (2006/21/EC). NB: The national 
requirements on knowledge and experience may possibly be supplemented 
with requirements at Community level described in a pending Commission 
Decision. 

Dam 
An engineered structure designed to retain or confine water and/or waste 
within a pond (MWD, 2006/21/EC). 

Extractive industries 

All establishments and undertakings engaged in surface or underground 
extraction of mineral resources for commercial purposes, including extraction 
by drilling boreholes, or treatment of the extracted material (MWD, 
2006/21/EC). 

Flotation 

A form of separation of minerals from gangue based on their different surface 
reaction to certain reagents (or alternatively based on the interfacial chemistry 
of mineral particles in suspension). Reagents are used to adhere to the target 
mineral, and render its surface hydrophobic. The target mineral then rises to 
the top of the flotation cell with the injected air, where it can be collected as a 
froth. When the aim is to float the gangue this process is called reverse 
flotation (BREF, 2009). 

Freeboard 
Vertical distance (height) between the normal maximum operating level of a 
pond and the crest of the dam, the purpose of which is to provide attenuation 
capacity in times of flood or a sudden ingress of water (BREF, 2009). 

Gangue 
That part of an ore that is not economically desirable but cannot be avoided in 
mining (BREF, 2009). 

Hazardous waste Hazardous waste is defined in Article 3 (2) of EU Directive 2008/98/EC. 

Heap 
Engineered facility for the deposit of solid waste on the surface (MWD, 
2006/21/EC). 

Independent Expert 
Qualified person who is independent of both the competent authorities and the 
operator of a mining waste facility (mentioned in Article 11 of the MWD but not 
defined in the MWD (2006/21/EC)). 

Industrial minerals 

Non-metallic ore, non-fuel or non-gemstone rock, mineral or non-lithified 
material of economic value. Industrial minerals are primarily used for 
construction or in chemical and manufacturing industries. Examples include 
barytes, borate, feldspar, fluorspar, kaolin, limestone, phosphate, potash, 
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strontium and talc (BREF, 2009). 

Inert waste 

Waste that does not undergo any significant physical, chemical or biological 
transformations. Inert waste will not dissolve, burn or otherwise physically or 
chemically react, biodegrade or adversely affect other matter with which it 
comes into contact in a way likely to give rise to environmental pollution or 
harm human health. The total leachability and pollutant content of the waste 
and the ecotoxicity of the leachate must be insignificant, an in particular not 
endanger the quality of surface water and/or groundwater (MWD, 2006/EC). 
Further descriptions of inert waste are given in Commission Decision 
2009/359/EC - 
http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:110:0046:00-
47:EN:pdf 
. 

Inspection regime 
Defines the scope of the inspections to be carried out by different entities, e.g., 
the operator, the competent authorities  

Liquefaction 

Phenomenon that occurs in loose saturated soils (or granular waste materials) 
when the excess pore water pressure (e.g. caused by an earthquake) 
becomes equal to the original confining pressure (same pressure in all 
directions), and the soil/waste behaves like a dense fluid, unable to resist 
significant shear stresses (based on BREF, 2009). 

Major accident 

An occurrence on site in the course of an operation involving the management 
of extractive waste in any establishment covered by the MWD (2006/21/EC), 
leading to a serious danger to human health and/or the environment, whether 
immediately or over time, on-site or off-site. 

Operator 

The natural or legal person responsible for the management of extractive 
waste, in accordance with the national law of the Member State in which waste 
management takes places, including in respect of temporary storage of 
extractive waste as well as the operational and after-closure phases (Directive 
2008/21/EC). 

Orebody 

An orebody or mineral deposit is a naturally occurring geological structure 
consisting of a desired mineral and waste-rock, from which the mineral can be 
extracted, at a profit, or with a reasonable expectation thereof (based on 
BREF, 2009). 

Overburden 
Layer of natural grown soil or massive rock on top of an orebody. In case of 
open pit mining operations it has to be removed prior to extraction of the ore 
(BREF, 2009). 

Phreatic surface 
The surface between the zone of saturation and the zone of aeration; that 
surface of a body of unconfined groundwater at which the pressure is equal to 
that of the atmosphere (BREF, 2009). 

Pond 

A natural or engineered facility for disposing of fine-grained waste, normally 
tailings, along with varying amounts of free water, resulting from the treatment 
of mineral resources and from the clearing and recycling of process water 
(MWD, 2006/21/EC). 

Shear strength 
The internal resistance of a body to shear stress, typically including a frictional 
part and a part independent of fraction called cohesion (BREF, 2009). 

Silt 
Soil or material with particle sizes between 0.002 mm and 0.063 mm (ISO 
14688). 

Site 
All land at a distinct geographical location under the management control of an 
operator (MWD, 2006/21/EC). 

Spigot 
Outlet through which tailings are discharged into a tailings pond (based on 
BREF, 2004). 

Tailings 

The waste solids or slurries that remain after the treatment of minerals by 
separation processes (e.g. crushing, grinding, size-sorting, flotation and other 
physic-chemical techniques) to remove the valuable minerals from the less 
valuable rock (MWD, 2006/21/EC). 

Unpolluted soil 

Soil that is removed from the upper layer of the ground during extractive 
activities and that is not deemed to be polluted under the national law of the 
Member State where the site is located or under Community law (MWD, 
2006/21/EC). 

Waste facility Any area designated for the accumulation or deposit of extractive waste, 

http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:110:0046:00-47:EN:pdf
http://eurlex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:110:0046:00-47:EN:pdf
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whether in a solid or liquid state or in solution or suspension, for the following 
time periods: 

¶ no time-period for Category A waste facilities and facilities for waste 
characterized as hazardous in the waste management plan; 

¶ a period of more than six months for facilities for hazardous waste 
generated unexpectedly; 

¶ a period of more than one year for facilities for non-hazardous non-
inert waste; 

¶ a period of more than three years for facilities for unpolluted soil, non-
hazardous prospecting waste, waste resulting from the extraction, 
treatment and storage of peat and inert waste. 
 

Such facilities are deemed to include any dam or other structure serving to 
contain, retain, confine or otherwise support such a facility, and also to include, 
but not be limited to, heaps and ponds, but excluding excavation of the 
mineral, for rehabilitation and construction purposes (MWD, 2006/21/EC). 
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Abbreviations and Acronyms 
 
AMD Acid Mine Drainage 

ARD Acid Rock Drainage 

BAT Best Available Technology 

BREF BAT Reference Document 

CN Cyanide 

CQA Construction Quality Assurance 

EWD Extractive Waste Directive (see also MWD) 

ICOLD International Commission On Large Dams 

IMPEL EU network for the Implementation and Enforcement of Environmental  

IPPC Integrated Pollution Prevention and Control 

MWD Mining Waste Directive (see also EWD) 

NRD Neutral Rock Drainage 

OSM Operation, Supervision and Maintenance 

O&M Operation and Maintenance 

SEED Safety Evaluation of Existing Dams 

TMF Tailings Management Facility 
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1. INTRODUCTION 

 

1.1 Background 

This document presents a guideline intended to provide a framework for inspections for all mine waste 
sites across the EU and to facilitate compliance with the Mining waste directive, MWD (Directive 
2006/21/EC on the management of waste from extractive industries and amending Directive 
2004/35/EC). It incorporates a substantial amount of constructive comments and advice received from 
stakeholders. The document presents non-prescriptive guidance for all Competent Authorities and for 
other stakeholders who may not be as familiar with technical or procedural aspects of the inspection of 
extractive waste facilities and the requirements of the MWD. It presents guidance which is based on 
the general accepted principles for the inspection and monitoring of extractive waste facilities which 
enable compliance with best practice. The guidance presents an outline for inspections which can be 
used to develop site-specific regimes where none currently exist or where there is a fully developed 
system to reinforce or update existing inspection regimes. 
 
The overriding concern for any inspection regime is to ensure the on-going and future safety, stability 
and environmental compliance of an extractive waste facility without overburdening either the 
regulator or the operator. The guidance recognises the site specific nature of extractive waste, the 
containment facility and thus the inspection and monitoring requirements. However, the document 
recognises that there are minimum standards for inspection and monitoring and thus provides 
recommendation for the minimum requirements for those structures which pose a significant risk. The 
aim of this guidance is to support the Member States in ensuring that the inspection strategies and 
plans for all types of mine waste facilities comply with best practice and to be accord with Article 22 of 
the MWD. 
 
The Guideline presents in Section 2 the legislative background to the requirement for inspections of 
extractive waste facilities focusing on the inspections by the Competent Authority. Section 3 
addresses the inspections to be undertaken by the Competent Authority and its role as required in 
Article 17 of the MWD. In order to facilitate the inspections by the Competent Authority, the guideline 
recognises the Operators need for adopting the requirements of Article 4 (general requirement 
regarding application of BAT) and Article 11.2 of the MWD and the importance to the inspection of a 
Competent Authority. The competence of the Competent Authorities’ inspection procedures is 
therefore reliant on the assumption that there is an existing inspection and monitoring regime as 
required in Article 11.2 (c) and in BREF (2009). Furthermore, Article 11 requires operators to report all 
monitoring results in an aggregated format to the Competent Authority on a frequency decided by the 
Competent Authority or at least once a year for the purposes of demonstrating compliance with permit 
conditions and increasing knowledge of waste and waste facility behaviour. On the basis of this report 
the Competent Authority may decide that validation by an Independent Expert is necessary. 
 
The Guideline assumes that all operating facilities to which Article 11 of the MWD and BAT (BREF, 
2009) is applicable are in the hands of a Competent Person and subject to monitoring and inspections 
by Operators who use Independent Experts on a regular basis for inspection of the facility (Section 4 
and 5), and that aggregated reports from these inspections and the associated monitoring data form 
the basis for the Competent Authorities’ own inspection and reporting. Sections 4 and 5 are therefore 
mainly intended as background information to assist the Competent Authority in planning inspections, 
optimising resources and to assure implementation of best practice and support compliance with the 
MWD in the case of operating facilities. 
 
However, if for any reason the management of a facility does not fall under or comply with Article 11 of 
the MWD and there is no existing monitoring and inspection regime at a facility, which may be the 
case for closed and abandoned facilities, the Competent Authority would need to require that 
satisfactory and suitable monitoring and inspection protocols be put in place. In an extreme case, 
where no such regime exists, if there is no responsible Operator or if the Operator is unwilling to 
initiate one, the Competent Authority itself should undertake all activities outlined in Sections 4 and 5, 
if necessary assisted by Independent Experts. Such a system of monitoring & inspection should be in 
place at all facilities on the register unless they have been adequately closed and the effectiveness of 
the closure has been validated. 
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It is important to recognise that, without the required and appropriate levels of monitoring & inspection 
of all extractive waste facilities by competent persons and the implementation of the associated 
recommendations, the risks of failure and of danger to life and the environment are increased. 
 

1.2 Inspection Objectives at regional or national level 

At regional or national level, the inspection and reporting process undertaken by or on behalf of the 
Competent Authorities are not only important in achieving compliance but also contribute to the on-
going process and the improvement of permitting procedures, the setting of permit conditions and the 
legislative framework. This in turn ensures that the safety objectives and the engineering and 
environmental quality standards are being met at local, regional, national and EU level, as illustrated in 
Figure 1.1.  
 
 

 
 
Figure 1.1. Illustration of the role of an inspection by the Competent Authority (IMPEL, 2008). 

 

1.3 Inspection objectives for specific facilities 

The basic objective of the inspection process for extractive waste facilities is to ensure safety, stability 
and environmental compliance. Through a system of ongoing monitoring and quality control, a further 
objective is to ensure that any untoward signs which may lead to failure or to an uncontrolled 
discharge are identified and corrected before an untoward event occurs. It must be recognised that the 
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inspection process covers all stages of the extractive waste facility through inception, feasibility, 
permitting, design, construction, operation and closure, and is an issue for all management levels from 
the local operator to the corporate and from the local authority to the Member State’s Competent 
Authority. As each extractive waste facility is unique, the inspection objectives need to comply with, 
initially, an overall EU-wide framework, but most importantly need to be tailored to suit the individual 
parameters of the extraction operation or site in question. Thus for a complex operation with a range 
of extractive waste facilities there will be the need for both an overall guidance document addressing 
the specific inspection requirements for all extractive waste operations on the mine site and specific 
guidance for the individual facilities, identifying the relevant variations in objectives and requirements 
for each. Both the Competent Authority and the Operator will need to be cognisant of the overall 
guidance and these local variations in ensuring that the requirement for competence is achieved. An 
example of such a complex site is given in Figure 1.2, which exemplifies the need for both overall and 
facility-specific inspection and monitoring guidance. 
 
 

 
 
Figure 1.2. Example of site-specific inspection guidance documentation. 

 
 
However, underlying the overall inspection process is the need for a consistent approach not only to 
all inspection and monitoring of extractive waste facilities as exemplified in Section 5.2 (Operating and 
Maintenance Manuals) but also for appropriate levels of competence for each level of inspection. 
 
The principal objective of any inspection regime is the assurance that the performance of the facility 
and the operational mode are fully compliant with the (proper) design parameters established at 
concept and implementation phases. In the case of an extractive waste facility, therefore, the objective 
is to confirm that the facility remains safe, stable, and fully compliant with design and environmental 
parameters and with permitting requirements throughout design, construction, operation and post 
closure. On-going compliance of an extractive waste facility will be assessed at each inspection and 
will therefore depend on the competence of all inspecting personnel and on the extent of their remit. 
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The inspection of extractive waste facilities is therefore required at different levels, namely the 
Competent Authority, supported if needed by Independent Expert(s) (in some Member States also the 
appointed Competent Engineer) and the Competent Person as outlined in Article 11 of the MWD. 
 
In some jurisdictions within the EU the national legislation requires an independent inspection regime 
which addresses the overall design and operational parameters with respect to safety and legislative 
compliance (e.g. Health & Safety Commission (1999), HMSO (1971), ICE (2000)). See also table 1.1. 
At corporate level the Operator may require such independent inspections to address corporate risk 
arising from any aspects of the site design or management. The MWD requires inspections to be 
undertaken by the Competent Person who will report his findings not only to the Operator but also to 
the Competent Authority as required by Article 11 of the MWD.  
 
The remit for Competent Authorities inspections, as well as for any independent inspections, will cover 
all aspects of extractive waste facility operation and include an audit of the individual inspections 
undertaken by site management and operators. Such high-level inspections are intended to confirm 
the continued safe, stable and compliant operation of the facility. 
 
The Operator is thus required to ensure that there is a system of inspection and monitoring protocols 
for each of the extractive waste facilities on a site (MWD Article 11). The objectives of the inspections 
by the Competent Person and the operating personnel will be site-specific and be focused on the safe 
and efficient management of the facility. Any inspection is likely to be part of a broad framework of 
inspections which, in combination, cover the whole of the extraction operation, as the facility forms an 
integrated part of the operation. 
 
A synoptic description of the different levels and details of inspection of an extractive waste facility are 
shown in Table 1.1. 
 

Table 1.1. Regimes and main objectives of inspection of specific mining waste facilities. 

 

Responsible parties/inspection 
regimes 

Main objectives 

Competent authorities (with or without 

assistance of Independent Expert(s)) 
 

Regulatory compliance: 

Establish risk-based inspection strategy and planning to ensure safe 
operation 
Ensure compliance with the requirements of the MWD and the permit 
 
Technical compliance:* 

Ensure that the waste facility is safe and stable, properly designed 
and constructed, operated and closed in accordance with design 
parameters and in full compliance with the permit. 
 

Operator (being or employing a 

Competent Person and with the 
assistance of independent expert(s)) 

Regulatory and technical compliance: 

Ensure that the facility is being operated, maintained, managed and 
closed in a safe and efficient manner and in compliance with the 
requirements of the permit, and that there is a suitable and sufficient 
paper trail to confirm this. 

 
*: In view of the serious potential consequences of insufficient or faulty inspection of waste facilities, it is strongly 
recommended that Member States that do not have the necessary specific expertise in-house use Independent 

Experts to perform and/or assess the technical parts of the inspections. In some Member States, e.g. in the UK, 
the role, qualifications and regime of an independent expert, a so-called Competent Engineer, is required by and 
specified in national legislation as a third regime between the Competent Authority and the Operator (reference to 
UK legislation). In Austria, for example, the Competent Authorities maintain a pool of Independent Experts with 
specified, relevant qualifications from which reinforcement can be drawn for inspections as needed. The minimum 
requirements for both Independent Experts and Competent Persons are addressed in Chapters 3 and 4. 
 

 
 
For a controlled installation, inspections, as defined by the recommendation on minimum criteria, 
2001/331/EC, entail: 
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¶ Checking and assuring the compliance of controlled installations (in this case any extractive waste 
facility authorised under the MWD (2006/21/EC)) with relevant environmental requirements set out 
in Community legislation (in this case Directive 2006/21/EC in particular, but this directive also 
refers to the Water Framework Directive (Directive 2000/60/EC)) as transposed into national 
legislation; 

¶ Monitoring the impact of controlled installations on the environment to determine whether further 
inspection or enforcement action (including issuing, modification or revocation of any 
authorisation, permit or licence) is required to secure compliance with legal requirements. 

 
However, it is important to recognise that an extractive waste facility is an engineered structure which 
should be designed to meet all permitting requirements, including geotechnical, geochemical and 
environmental.  Thus the overriding driver of the inspection process is ensuring that the engineered 
structures perform to design, and that the facility is managed and closed properly such that 
environmental compliance is achieved. 
 
 

1.4 Existing guidance and information 

In preparing this guidance document the authors have been cognisant of the many reports, 
publications and papers which provide assistance in this field. For the most part these have been 
referenced in the text and have been drawn on as background for the study. Some of the key 
guidance documents which provide useful general information about inspections and the regulatory 
frameworks are shown below: 
 

¶ The European Parliament and Council have published Recommendation 2001/331/EC for 
minimum criteria for environmental inspections in the Member States. 

¶ The Commission published Communication COM (2007) 707, a review of Recommendation 
2001/331/EC which includes a report on implementation of the Recommendation within the 
Member States. 

¶ IMPEL has contributed to the development and improvement of inspection practices and tools and 
has established a Cluster on permitting, inspection and enforcement and been instrumental in the 
development of the Recommendation 2001/331/EC “minimum criteria for environmental 
inspections”.  The Cluster has also supervised the execution of a series of projects aimed at 
promoting good practice on environmental inspections within the framework of the minimum 
criteria, including “Management Reference Book for Environmental Inspectorates” (IMPEL, 1999), 
“Best Practices concerning Training and Qualification for Environmental Inspectors” and a step-by-
step guidance book on planning and prioritising of environmental inspections called “Doing the right 
things II” (IMPEL, 2008). 

¶ The MonTec report on Guidelines on Financial Guarantees and Inspections for Mining Waste 
Facilities (2007) provides a number of useful case studies, and focuses on inspections performed 
by the authorities. The report highlights the complexity of the issues related to extractive waste 
facilities and the need for an inspection team with expertise in many different disciplines 
(geotechnical engineering, extractive waste management, civil engineering, biodiversity, air quality, 
hydro-geochemistry and soils amongst others). 

¶ The Reference Document on Best Available Techniques for Management of Tailings and Waste-
Rock in Mining Activities (BREF, 2009) was published in 2004 and formally adopted by the EU 
Commission on 7 January 2009 as 2009/C 81/06. It provides broad guidance on inspections of 
tailings ponds and waste heaps. 

In 2011, DG Environment of the European Commission launched a study aiming at gathering from the 
EU Member States examples of best practice in permitting and inspections related to the enforcement 
of certain pieces of waste legislation, and preparing, on this basis, a set of recommendations and 
guidance documents. The study resulted in preparing a set of guidance and best practice documents 
on permitting and inspections which are available at: 
 
http://ec.europa.eu/environment/waste/framework/inspections.htm 
 
The above publications and initiatives include broad coverage of extractive waste facilities but are 
fairly general in nature and do not addresses the geotechnical and geochemical complexity of an 

http://ec.europa.eu/environment/water/water-framework/index_en.html
http://europa.eu/legislation_summaries/environment/general_provisions/l28080_en.htm
http://europa.eu/legislation_summaries/environment/general_provisions/l28080_en.htm
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=COM:2007:0707:FIN:EN:PDF
http://impel.eu/wp-content/uploads/2009/12/refbook.pdf
http://impel.eu/projects/best-practices-concerning-training-and-qualifications-for-environmental-inspectors
http://impel.eu/wp-content/uploads/2010/02/2007-11-dtrt2-step-by-step-guidance-book-FINAL-REPORT.pdf
http://impel.eu/wp-content/uploads/2010/02/2007-11-dtrt2-step-by-step-guidance-book-FINAL-REPORT.pdf
http://ec.europa.eu/environment/waste/mining/pdf/EU_Final_Report_30.04.08.pdf
http://ec.europa.eu/environment/waste/mining/pdf/EU_Final_Report_30.04.08.pdf
http://eippcb.jrc.es/reference/BREF/mmr_adopted_0109.pdf
http://ec.europa.eu/environment/waste/framework/inspections.htm
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extractive waste facility or the specific issues related to different types of extractive waste facilities in 
detail. While acknowledging the existence of this general framework, the Guidance outlined in this 
document focuses specifically on the technical aspects of the inspection of extractive waste facilities 
as defined in Article 22 of the MWD (2006/21/EC). In particular, this guidance recognises the 
engineering complexity of an extractive waste facility and the, in many cases, limited resources 
available to the Competent Authority responsible for ensuring the relevant inspections are carried out. 
 
Further, it is noted that the Competent Authorities may decide to use Independent Experts to assist in 
the inspections, as it might not be feasible for all authorities to maintain the breadth of expertise 
required. This assistance could be organised in such a manner that the Competent Authorities 
primarily review and inspect the reports, recommendations and implementation schedules resulting 
from inspections performed by Independent Experts. Furthermore, the Competent Authorities are 
encouraged to exchange experiences and competence between different Competent Authorities within 
the Member States and between Member States as assisted by IMPEL.  
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2. LEGISLATIVE BACKGROUND 

The need for specific guidance on the inspection of extractive waste facilities arises as a consequence 
of the implementation of the Extractive Waste Directive/Mining Waste Directive (MWD), Article 22 (d). 
The key section of the MWD and the related Decisions are presented as background, and other 
Directives are referenced where they are considered to be relevant. 

 
 
 
 

2.1 The Mining Waste Directive (2006/21/EC) 

The legal requirements for inspections of mining waste facilities are based on Article 17 of 2006/21/EC 
where inspections by the competent authority are addressed, and Article 11 where it is required that 
the management of the facility is in the hands of a Competent Person and that there are suitable plans 
and arrangements for regular monitoring and inspection of the waste facility by competent persons 
(which may be Independent Experts) and for taking action in the event of results indicating instability 
or water or soil contamination. 
 

2.1.1 The authorities 

Article 17 (1): ñPrior to the commencement of deposit operations and at regular intervals thereafter, 
including the after-closure phase, to be decided by the Member State concerned, the competent 
authority shall inspect any waste facility covered by Article 7 in order to ensure that it complies with the 
relevant conditions of the permit.ò 
 

Article 17 clearly indicates that the inspections by the competent authority shall cover all extractive 
waste facilities permitted under the MWD (2006/21/EC) during all phases of the life-cycle (pre-
deposition, operation and post closure). It is equally clear that the objective of the inspections is not 
only to ensure compliance with the permit conditions but also the overriding requirement for safety and 
stability. However, the frequency of the inspections is not defined and it is explicitly stated that this 
shall be decided by the Member State. 
 
Moreover, in Article 7 (4) of the MWD it is stated that “Member States shall take the necessary 
measures to ensure that competent authorities periodically reconsider and, where necessary, update 
permit conditions on the basis of é.monitoring results reported by the operator pursuant to Article 
11(3) or inspections carried out pursuant to Article 17ò, recognising that inspections are a powerful 
instrument in assuring the ongoing safe and environmentally sound operation of extractive waste 
facilities. 
 

 

Competent Authorities are obliged to carry out regular inspections to assure the compliance of the 
facility in comparison to the control referential (i.e. the permit and applicable legislation). The 
inspection also covers the operating conditions.  

 
The application of monitoring and inspection procedures is in general in the responsibility of the 
Operator. However, the monitoring and inspection plan has to be prepared according to the 
legislation, the permit as well as BAT and in close cooperation with the competent authority. The 
operator is also obliged to report on the results of the monitoring and inspection program on 
request and on a regular basis.  
 
The operator use Independent Experts to perform inspections and to supervise, improve and 
audit the management of the facility according to BAT, best practice and company policy. The 
Competent Authority  may also appoint independent experts to perform inspections or to validate 
monitoring and inspection reports from the operator. 
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2.1.2 The operator 

Article 11 refers to the construction and management of facilities and lays down that (Article 11 (1)): 
ñMember States shall take appropriate measures to ensure that the management of a facility is in the 
hands of a competent person and that technical development and training of staff are provided.ò 
Furthermore Article 11 (2c) requires that there are suitable plans and arrangements for regular 
monitoring and inspection of the waste facility by competent persons (which may be Independent 
Experts) and for taking action in the event of results indicating instability or water or soil contamination. 
Records of the monitoring and inspections referred to in point (2c) shall be kept, together with permit 
documentation, in order to ensure the appropriate hand-over of information, particularly in the event of 
a change of operator. This requirement is in agreement with the requirements in Article 17 (2) as 
described below. Article 11 (3) states that the operator shall report, at a frequency to be determined by 
the competent authority and in any event at least once a year, on the basis of aggregated data, all 
monitoring results to the competent authorities for the purposes of demonstrating compliance with 
permit conditions and increasing knowledge of waste and waste facility behaviour. On the basis of this 
report the competent authority may decide that validation by an independent expert is necessary. 
 
In summary Article 11 requires: 

¶ That the management of a waste facility shall be in the hands of a Competent Person and that 
adequate technical development and training of staff has to be provided; 

¶ The existence of suitable plans and arrangements for regular monitoring and inspection of the 
waste facility by competent persons and that the results of the monitoring and inspections need to 
be implemented in order to avoid instability or contamination of water or soils; 

¶ That records from the monitoring and inspections are to be kept in a structured manner and 
reported in a suitable format to the competent authority at a frequency defined by the Competent 
Authority or at least annually. 

Effectively this means that the operator must have the right competence within the company or must 
contract that competence externally for the management of a facility in the form of a physical person 
“the Competent Person”. The operator has to provide technical development and training of staff 
involved in the management of the facility. In the hands of the Competent Person, the facility has to be 
regularly monitored and inspected by competent persons according to suitable plans. Records from 
the monitoring and inspections have to be kept by the operator and reported to the Competent 
Authority at a frequency defined by the Competent Authority or at least annually. 
 
Article 17 (2): ñMember States shall require the operator to keep up-to-date records of all waste 
management operations and make them available for inspection by the competent authority and to 
ensure that, in the event of a change of operator during the management of a waste facility, there is an 
appropriate transfer of relevant up-to-date information and records relating to the waste facility.ò 
 
Article 17 indicates that the operator must keep up-to-date records of all extractive waste management 
operations and make them available for inspections by the competent authority. Furthermore, in the 
event of a change in operator during the management of an extractive waste facility, a proper transfer 
of up-to-date information and records relating to the facility has to be guaranteed. However, the 
information to be included in the “records” is not defined, though it is implicit that this should include all 
information relevant to the management of the facility as outlined in Article 11. 
 
Article 17 indicates that inspections apply to all extractive waste facilities authorised under the MWD 
(2006/21/EC).  However, it is accepted good practice that, where any risk is posed to operators, third 
parties or to the environment generally, many of the principles which apply to Article 17 facilities may 
also be applicable to sites not complying with the MWD criteria, albeit at a lower level of intensity. 
 
In addition, Article 4 of the MWD states that the facility be managed at all stages using best available 
technologies (BAT) and provides the general requirements with reference to best available techniques 
for management of tailings and waste-rock in mining activities (BREF EU, 2009). However, although 
the general provisions of the BREF are useful and therefore referenced in this guidance it is generally 
recognised that this BAT reference document, which was published in 2004 and adopted without 
changes as an official Commission document in 2009, is neither all-encompassing nor fully up-to-date. 
It is therefore suggested that this guidance document should take precedence in all aspects related to 
the inspection of extractive waste facilities. 
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2.2 BREF on BAT for management of tailings and waste rock 

The reference document on best available techniques for management of tailings and waste rock in 
mining activities (BREF, 2009) indicates that BAT, with respect to inspections, auditing and reviews, 
includes the following recommendations, which are not restricted to Category A facilities (the 
references refer to the relevant sections in the BREF): 
 
Tailings ponds/tailings dams: 

•  inspections (Section 4.4.14.3) 

• annual reviews (Section 4.4.14.3) 

• independent audits (Section 4.2.3.2 and Section 4.4.14.3) 

• safety evaluations (SEED) (Section 4.4.14.3) 

Waste heaps: 

• visual inspections (Section 4.4.14.3) 

• geotechnical reviews (Section 4.4.14.3) 

• independent geotechnical audits (Section 4.4.14.3). 

 
Furthermore, the BREF provides the following guidance on the frequency of the inspections, audits 
and reviews (Section 4.4.14.3) for extractive waste facilities and on the qualifications required for 
undertaking the different types of inspections (Table 2.1 and Table 2.2): 
 
 

Table 2.1. Recommended frequency for tailings management facilities (BREF, 2009). 

Assessment type 
Frequency 

Personnel 
Operational phase After-care phase 

Visual inspection Daily Every half year 
Dam operators, after the 
closure possibly follow-up 
staff 

Annual review Yearly Yearly Engineer 

Independent audit Every 2 years Every 5 - 10 years Independent Expert 

Safety evaluation of 
existing dams (SEED) 

15 - 20 years 15 - 20 years Team of independent experts 

 
Note 1: The visual inspection in the after-care phase may be half-yearly or be determined by the inspecting engineer. 
 
Note 2: The SEED approach may only be appropriate for the highest-risk facilities when the independent expert considers it to 
be necessary. 

 
To get an understanding of how comprehensive these different types of inspections are it can be 
mentioned that for an average size TMF the daily inspections and monitoring is estimated to require 
approximately 1 full time position. The annual inspections, which are often done in-house, often with 
the assistance of an Independent Expert require approximately a total of 5-8 man days of work. The 
independent audits (inspections done every second year) by independent experts imply approximately 
20-30 man days of work depending on the complexity of the facility. The SEED inspections, which are 
done by a team of Independent Experts every tenth year or with less frequency, require approximately 
50 to 60 man-days to perform for an average TMF. Bearing these numbers in mind, it is obvious that 
the inspections carried out by the Competent Authority need to make best possible use out of the 
comprehensive work performed under the Operators’ responsibility. 
 
 
  

http://eippcb.jrc.es/reference/BREF/mmr_adopted_0109.pdf
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Table 2.2. Recommended frequency for waste-rock facilities (BREF, 2009). 

Assessment type 
Frequency 

Personnel 
Operational phase After-care phase 

Visual inspection Daily Every half year 
Heap operators, after closure 
possibly follow-up staff 

Geotechnical review Yearly Every 2 years Engineer 

Independent geotechnical 
audit 

Every 2 years Every 5 - 10 years Independent Expert 

 
 
Note that these inspections are carried out under the responsibility of the operator as part of the 
management of the facility. Further, the BREF indicates that the results of both operating and 
independent inspection should be made available to the Competent Authority and should include all 
relevant engineering and environmental operating, monitoring and performance data related to the 
facility. This is underwritten in the recommendation of European Parliament and the Council of 4

th
 April 

2001 which provide the minimum criteria for environmental inspections in the Member states 
(2001/331/EC). Furthermore, this is in line with Article 11 (2 and 3) as well as Article 17 (2) of the 
MWD.  
 
The guidance provided in the BREF has been referenced in this document for completeness only.  
The tables shown above (Tables 2.1 and 2.2) are considered to be too general to be other than a 
broad guideline and could not be considered appropriate for all extractive waste facilities within the EU 
whether Category A or Not-Category A. 
 
 

2.3 Minimum criteria for inspections 

2.3.1 General 

Minimum criteria for organising, carrying out, following up and publicising results of inspections are 
laid down in the recommendation of the European Parliament and the Council of 4

th
 April 2001, 

(2001/331/EC). 
 
The minimum criteria are to apply to all installations, enterprises and facilities (defined as “controlled 
installation”) whose emissions or waste disposal/recovery are subject to permitting under Community 
legislation. Thus, as extractive waste facilities are subject to permitting under the MWD (2006/21/EC), 
the minimum criteria laid down in these recommendations apply to the inspection of extractive waste 
facilities. 
 
These recommendations also provide the definitions of “controlled installation”, together with guidance 
on the type of inspections (“routine” and “non-routine”), the “inspecting authorities” and the operator 
(“operator of the controlled facility”), as well as on the “activities” to be included. It is clearly the intent 
of the recommendations that these definitions should apply in all respects to inspections of extractive 
waste facilities. 
 

2.3.2 Inspection Planning 

The recommendations (2001/331/EC) state that inspections should be planned in advance and that a 
plan for inspections within the territory of the Member State and for the controlled installations within it 
should be publically available at all times. Such a plan or plans may be established at national, 
regional or local levels, but Member States should ensure that the plan or plans apply to all 
inspections of controlled installations within their territory and that Competent Authorities are 
designated to carry out such inspections. 
 
Decision (2001/331/EC) recommends that the plan and objectives for all inspections should be 
established in advance of operation and be available not only to the operator of the controlled 
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installations but also to the Competent Authority within the territory of the Member State. Such plans 
may be established to an agreed framework, either by the Competent Authority designated by the 
Member States at national, regional or local levels or by the operator of the waste facility. However, 
regardless of the author, the Member State should ensure that the plans are applicable to the 
inspection of all controlled installations within its territory and that the appropriate responsible 
Competent Authorities are fully identified. The outline for the Member States’ Master Plan for the 
inspection of extractive waste facilities is shown in Figure 2.1. 
 

 
Figure 2.1. Schedule for the Member States Master Plan. 

 
The recommendations (2001/331/EC) also give guidance on the co-ordination of site visits between 
different Competent Authorities. Further, they provide guidance on the legal right of access to the site 
for the inspector with the appropriate qualifications (from the Competent Authority itself or an 
Independent Expert appointed by the Competent Authority to undertake the inspections), and on the 
information to be made available for this purpose. It also recommends that inspection reports 
produced by the Competent Authority be made available to the operator, and the synoptic reports be 
made publically available no later than two months after the date of the inspection. The 
recommendations also indicate the importance of the interchange of experience between Member 
States (assisted by IMPEL) regarding inspections, stating that Member States should assist each 
other in administrative issues and, where appropriate, regarding exchange of inspecting officials. 
 
The above elements therefore need to be clearly defined in the inspection plan, together with any 
trans-boundary issues which may be of relevance. 
 
It is also recognised that unplanned or non-routine inspections may be required from time-to-time in 
response to complaints, in connection with the issuing, renewal or modification of an authorisation, 
permit or licence, or in the investigation of accidents, incidents and occurrences of non-compliance.  
The recommendations outline the purpose of such non-routine inspections. 
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2.4 The Commission Decisions associated with the MWD 

In accordance with Article 22(1) of the MWD, the Commission has adopted the following implementing 
measures: 

1. Commission Decision 2009/337/EC on the Criteria for the classification of waste facilities in 
accordance with Annex III, adopted on 20/04/09; 

2. Commission Decision 2009/335/EC on the Technical guidelines for the establishment of the 
financial guarantee, adopted on 20/04/09; 

3. Commission Decision 2009/360/EC completing the technical requirements for waste 
characterisation, adopted on 30/04/09; 

4. Commission Decision 2009/359/EC on the Definition of inert waste in implementation of Article 22 
(1)(f), adopted on 30/04/09; 

5. Commission Decision 2009/358/EC on the Harmonisation, the regular transmission of the 
information and the questionnaire referred to in Articles 22(1) (a) and 18, adopted on 29/04/09. 

 

In accordance with Article 22 (1) (b and f) of the MWD, the Commission has given a mandate to CEN 
requesting development or adoption of the standardised sampling, testing and chemical analytical 
methods required to carry out the waste characterisation described in Commission Decision 
2009/360/EC. Appendix 6 provides an overview of the status as of February 2012 of the work carried 
out by CEN. Waste characterisation is an important component to be considered during inspections 
when assessing potential environmental impacts. 

Of the above-listed decisions only two address inspections, namely the reference document described 
above and Decision 2009/358/EC on the harmonisation of the implementation of the MWD.  In 
Decision 2009/358/EC, Members States are requested to give information regarding: 

¶ The inspecting authority (in the list of permits issued under the MWD as defined in Annex I of 
2009/358/EC); 

¶ The inspecting authority of a facility that has reported an incident which has to be reported in 
accordance with Articles 11(3), 12(6) and 18(2) of the MWD and Annex II of 2009/358/EC.  ;  

¶ The inspecting authority and numerous questions on how inspections have been planned, 
performed, reported and followed-up in each Member State in the questionnaire outlined in Annex 
III of 2009/358/EC. 

 
None of the other decisions explicitly address inspections. However, in accordance with the 
requirements of the MWD it should be confirmed that applicable parts of the Decisions are considered 
in all waste management plans. 

  

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32009D0337:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32009D0337:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32009D0335:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32009D0335:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32009D0360:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32009D0360:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32009D0359:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32009D0359:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32009D0358:EN:NOT
http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32009D0358:EN:NOT
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2.5 Other Directives  

Other directives that will, or may, have an influence on the conditions for inspection of mining waste 
facilities, or from which experience may be gained, include: 
 

¶ Directive 2008/1/EC of the European Parliament and of the Council of 15
th
 January 2008 

concerning integrated pollution prevention and control (IPPC); 

¶ Directive 2003/105/EC of the European Parliament and of the Council of 16 December 2003 
amending Council Directive 96/82/EC on the control of major-accident hazards involving 
dangerous substances (Seveso II);  

¶ Directive 2000/60/EC of the European Parliament and of the Council of 23
rd

 October 2000 
establishing a framework for Community action in the field of water policy (Water Framework 
Directive). 

 

2.6 Legislative context 

The significant body of reference material and legislation relating to the design, operation and closure 
of extractive waste facilities provides excellent background information to this report. However, the 
recommendations such as Decision (2001/331/EC) reference the overriding legal framework for 
inspections by the Competent Authority but do not address the specific technical nature of inspections 
or the site-specific procedures which are the focus of these guidelines. It must therefore be 
emphasised that the timetable and the particular recommendation referenced in this Decision, for 
example, relates, by inference, only to the high-level compliance inspections undertaken by the 
Competent Authority and could not apply to those technical inspections undertaken by the operator. 
The clear inference from this is that inspections of mine waste facilities need to be tiered, as is also a 
result of the monitoring and inspections required under Article 11 and the guidance given by the BAT-
document (EC, 2009),  
 
Current best practice on the management of tailings facilities, e.g., as outlined in Mining RIDAS (2010) 
and MAC (2003 and 2011), outlines and gives clear guidance on a tiered approach to monitoring and 
inspections to be undertaken under the responsibility of the Operator (see chapters 3 and 4) which in 
principle is coherent with the guidance given by the BAT document (BREF, 2009) and Article 11 of the 
MWD. 
 
Consequently, the current best practice is wholly consistent with the intent of the Directive, i.e. 
ensuring that the operator is fully compliant with the conditions of his permit and is performing all 
necessary inspections and operations in accordance with good practice.  Examples of the timetables 
for these different levels of inspection are also shown in Table 2.3 for Category A facilities. 

 
 

Table 2.3. Indicative inspection and reporting frequency for Category A facilities. 

Responsible party Inspection frequency Reporting period 

Operator/performed by 
site personnel and the 
Competent Person 

Daily/weekly/monthly 
Month-end summary reports prepared for internal 
management review. 

Operator/performed by 
site personnel and the 
Competent Person 

Monthly/three-monthly 
Monthly/three-monthly review with an annual synopsis of 
all monitoring data completed in advance of visit by 
external inspector. 

Operator/ performed by 
Independent Experts 

Annual/biennial 
Inspection report based on visit and on review of annual 
monitoring data report completed within three months of 
inspection date. 

Competent Authority Annual/biennial 
Compliance report based on external inspection report 
and completed within two months of its completion. 
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3. FRAMEWORK FOR INSPECTIONS BY THE COMPETENT 
AUTHORITY (REGULATORY AND TECHNICAL 
COMPLIANCE) 

Member States plan and carry out environmental inspections of all industrial installations and other 
enterprises and facilities whose air emissions, water discharges, extractive waste disposal or recovery 
activities are subject to authorisation, permit or licensing requirements under Community law. 
Specifically, the MWD requires the Competent Authority to undertake regular inspection of all 
permitted extractive waste facilities. Given the complexity of the facilities covered by the MWD and the 
wide range of skills and expertise required in order to perform detailed technical inspections of the 
facilities, it is anticipated that many Competent Authorities will be unlikely to retain such expertise in-
house. Further, detailed technical inspection by the Competent Authority is unlikely to be the most 
efficient or cost-effective method of complying with the Directive. It is therefore necessary to provide 
Competent Authorities with a framework which ensures that the requirements are being met in order 
that a facility is fully compliant and that neither the Competent Authority nor industry is overburdened. 
This will enable a Competent Authority to comply with the requirements of the MWD without imposing 
a technical load for which it may not have the finances, staff or resources. 
 
This chapter sets out the scope and guidance for Competent Authorities to ensure regulatory (and 
technical compliance) as well as the enforcement of any corrective works or remedial measures 
identified to be necessary. 
 
Bipro (2012) describes that the IMPEL Network elaborated a step-by-step guidance book for the 
planning and realisation of environmental inspections called “Doing the Right Things II”. The guidance 
includes the inspection cycle, as shown in Figure 3.1, describing the steps to be followed when 
planning and realising inspections at facilities. Basis for elaboration of the step-by-step guidance is the 
EU Recommendation providing minimum criteria for environmental inspection (2001/331/EC). All 
inspection activities should be planned in advance, by having inspection plans that cover the entire 
territory of the MS and all the controlled installations. 
 
Bipro (2012) summarises that the plans should be based on the EC legal requirements to be complied 
with a register of controlled installations, a general assessment of major environmental issues in the 
area and a general appraisal of the state of compliance of the controlled installations. Plans should 
take into account the risks and environmental impacts of installations and any available relevant 
information on the controlled installations, such as reports of operations, self-monitoring data, 
environmental audit information, environmental statements and results of previous inspections. 
Inspection plans should be available to the public according to the “Aarhus” Directive (i.e. directive on 
public access to environmental information). 
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Figure 3.1. The inspection Cycle (from Bipro, 2012). 

 

 

3.1 General inspection plan 

The Recommendations (2001/331/EC) state that inspections should be planned in advance and that a 
document detailing both the programme and scope for inspections of the controlled installations within 
the territory of the Member State should be publicly available. Such plan or plans would ideally be 
established as part of territorial permitting and would be expected to follow national guidelines. Of 
importance is that it is incumbent on the Member States to ensure that these guidelines apply to the 
inspection of all controlled installations within each territory, that the relevant Competent Authorities 
responsible for overseeing such are identified and that the roles of the relevant personnel clearly 
designated. 
 
The EC recommendations define the information which should form the basis for this plan, together 
with the minimum requirements for the content.  Each plan should include the following: 
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a. the geographical area which it covers, which may be all or part of the territory of a Member 
State; 

b. the defined time period, for example one year; 

c. specific provisions for revision of the plan; 

d. the specific sites or types of controlled installations covered, which in accordance with Article 
17 in 2006/21/EC shall cover all extractive waste facilities permitted under the MWD 
(2006/21/EC) during all phases of the life-cycle (before, during and after operation), in addition 
it is recommended to include all other extractive waste facilities for which inspections are 
considered necessary as well as closed and abandoned facilities which cause serious 
negative environmental impacts or have the potential of becoming in the medium or short term 
a serious threat to human health or the environment; 

e. the programmes for routine inspections, taking into account the associated risks; and, where 
appropriate, the frequency of site visits for different types of specified controlled installations; 

f. the procedures for non-routine inspections in response to complaints, accidents, incidents and 
occurrences of non-compliance and for the purpose of granting permission; 

g. details of the co-ordination between the different inspecting authorities, where relevant; 
 
Each Member State should define the structure, substance and contents of its general plan.  Some 
guidance may be available from other sources, such as relevant sections of the IMPEL Report (1999 
and 2008), which provides general guidance on the issues to be considered when developing 
inspection plans.  Most of the available guidance, however, does not apply in all respects to extractive 
waste facilities, where industry-specific considerations are important.   
 
In order to elaborate the general plan it is recommended to compile and use the following information 
specific to extractive waste facilities: 

a. A list of the extractive waste facilities present on the territory covered by the competent 
authority in charge of inspection. This list shall include: 

(1) Category A facilities as defined in Article 9 of Directive 2006/21/EC 

(2) facilities for which a permit is required according to Article 7 of Directive 
2006/21/EC  

(3) other facilities in operation for which inspection is considered as needed; and 

(4) abandoned or closed facilities as defined in Article 20 of Directive 2006/21/EC; 

 

For each facility listed under (a), an identification of the main potential risks for human health and 
the environment based on an assessment of the main possible sources, pathways and receptors, 
see Tables 3.1 and 3.2 for examples;  

b. An inventory of the existing relevant monitoring and surveillance networks notably of the 
air and water quality; 

c. For the Category A facilities, an identification of the relevant external and internal 
emergency plans as defined in Article 6 of Directive 2006/21/EC;    

d. A planning of the inspections to be carried out based on an assessment of the main risks 
identified under point (b). This planning shall be coordinated between the different 
inspection authorities where relevant and shall include a definition of the frequency of the 
inspection to be carried out;  

e. A definition of the financial and human resources needed to ensure the implementation of 
the plan. Where the required resources and competence is not available within the 
Competent Authority it is recommended to use external Independent Experts. 
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Table 3.1. Examples of potential risks in terms of possible sources, pathways and receptors 
related to extractive waste facilities.  

Potential risk (cause for 
classification as category A) 

Potential source* Potential pathway Potential receptor 

Loss of structural integrity 
Physical movement of 
tailings, water and 
embankments 

Movement over land, 
and transport by surface 
water bodies, 
groundwater and air 
(fugitive dust) 

Humans and the 
downstream environment 
(terrestrial environment, 
groundwater, surface 
water) 

Incorrect operation See table 3.2 
Air, soil, groundwater, 
surface water 

Humans, the environment 
and facility structures 

Contains hazardous waste 

The waste itself (direct 
exposure and fugitive 
dust), leachate from the 
waste 

Air, soil, groundwater, 
surface water 

Humans and the 
environment, in particular 
surface water and 
groundwater 

Contains dangerous 
substances/preparations 

The aqueous phase of 
the waste in a tailings 
pond 

Soil, groundwater, 
surface water 

Humans and the 
environment (in particular 
surface water and 
groundwater),  

*: Note that the table shows the source but not the underlying cause of a potential accident. 

Table 3.2. Some examples of potential consequences of incorrect operation of various 
environmental protection measures as part of mining waste facilities. 

Environmental protection measure Purpose of measure 
Potential consequences of 

incorrect operation 

Bottom liners, drainage and leachate 
collection (ditches or wells) and 
treatment systems  
 
Most relevant to the operation period 

Leachate collected and treated 
before discharged 
 

All leachate leaks to the 
environment – or the leachate 
is not  treated before 
discharge (long-term situation) 

Dry top cover to reduce the rate of 
infiltration 
 
Most relevant to the after-closure 
period 

Reduces the flux of contaminants 
but prolongs the leaching period  

Does not function and allows 
up to 100 % of general 
infiltration, depending on the 
conditions 

Dry top cover to minimise influx of 
oxygen 
 
Most relevant to the after-closure 
period 
 

Prevents/reduces oxidation of 
potentially ARD generating waste 
and other reactive waste (also used 
to prevent self-ignition) 

Does not function/is disrupted 
and allows oxidation of 
potentially ARD generating 
waste and other reactive 
waste 

Wet covers (under water storage) to 
prevent oxidation 
 
Relevant both to the operation and the 
after-closure period 

Prevents/reduces oxidation of 
potentially ARD generating waste 
and other reactive waste 

Does not function – dries out 
or is diverted and allows 
oxidation of potentially ARD 
generating waste and other 
reactive waste 

Selective management (e.g. 
segregation of different (incompatible) 
types of waste) 
 
Relevant both to the operation and the 
after-closure period 

Prevents/reduces undesired 
waste/waste interactions (e.g. 
acidification of non-acidic waste 
from ARD producing waste) 

Incompatible types of waste 
are mixed/landfilled together 
an causes an increased level 
of contamination 

Compaction 
 
Relevant both to the operation and the 
aftercare period 

Minimise oxygen transport into 
potentially ARD generating waste or 
self-igniting waste 

Compaction does not have the 
intended effect and does not 
reduce oxygen transport to the 
desired levels 

Treatment of leachate or waste 
 
Most relevant to the operation period 

Minimise contaminant release in 
discharged water from the facility 

Treatment is interrupted and 
discharge contain elevated 
levels of contaminants  

Back-pumping 
 
 
Most relevant to the operation period 

Leakage/drainage from the facility is 
back-pumped to the facility to 
minimise contaminant transport to 
the environment 

Back-pumping is in-effective or 
interrupted 
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Member States need to ensure that the competent authorities in charge of inspection have the 
necessary level of knowledge, experience and competence to carry out appropriate inspections.  More 
specifically, for Category A facilities, it shall be ensured that inspections are carried out by inspectors 
or a team of inspectors having a suitable engineer degree and that the leading Inspector has a 
professional qualification with a minimum period of minimum 5 years of practical experience in 
extractive waste facility design, construction, operation and closure. The required level of competence 
will depend on the type of facility and the risk related to the facility. In available best practice guidance, 
e.g., Mining RIDAS (2010) further guidance can be found regarding suitable qualifications for 
Independent Experts and Operator’s personnel responsible for different elements of the design, 
construction and management of the facility. 
 
In order to assure the right competence is available, Member States are recommended to ensure that 
the competent authorities in charge of inspection may set in place a regime of independent 
inspections to be carried out by external qualified inspectors on their behalf. In that case, Member 
States shall ensure that the external inspectors have the required qualifications as detailed above and 
are independent from the operators, designers and constructors of the extractive waste facility to be 
inspected.  

 
Note: According to Article 11 of the MWD and the BREF (2009), the operator shall have suitable plans 
and arrangements for regular monitoring and inspection of the waste facility by competent persons 
(which may be Independent Experts) and for taking action in the event of results indicating instability 
or water or soil contamination. The operator has report the results of the monitoring and the 
inspections to the Competent Authority on at least an annual basis and keep records of the monitoring 
and inspections together with relevant permit documentation, in order to ensure the appropriate hand-
over of information, particularly in the event of a change of operator. 
 
This means that the operator will monitor and inspect the facility on a regular basis by Competent 
Persons and regularly inspecting the facility using an Independent Expert. 
 

3.2 Non-routine inspections 

As identified in Recommendations (2001/331/EC), the Member States also need to make provision in 
the plans for undertaking or requiring non-routine site visits, as in the following circumstance: 
 

a) for the investigation by the relevant inspecting authorities of serious environmental complaints 
as soon as possible after such complaints are received by the authorities; 

b) for the investigation of serious environmental accidents, incidents and occurrences of non-
compliance as soon as possible after these come to the notice of the relevant inspecting 
authorities; 

c) where appropriate, as part of the determination as to whether and on what terms to issue a 
first authorisation, permit or licence for a process or activity at a controlled installation or the 
proposed site thereof or to ensure the compliance with the requirements of authorisation, 
permit or licence after it has been issued, and before the start of activity, in line with the 
requirements of MWD Article 17 regarding the requirement to inspect the facility “prior to the 
commencement of deposit operationsò; 

d) where appropriate, before the re-issue, renewal or modification of authorisations, permits or 
licences. 

 
The Recommendations (2001/331/EC) specify the purpose of such non-routine inspections as follows: 
 

a) to clarify the causes of the event and its impact on the environment and, as appropriate, the 
responsibilities and possible liabilities for the event and its consequences, and to forward 
conclusions to the Competent Authority and to the authority responsible for enforcement if 
different; 

b) to mitigate and, where possible, remedy the environmental impacts of the event through a 
determination of the appropriate actions to be taken by the operator(s) and the authorities; 

c) to determine action to be taken to prevent further accidents, incidents and occurrences of non-
compliance; 
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d) to enable enforcement action or sanctions to proceed, if appropriate; and 

e) to ensure that the operator takes appropriate actions post event. 

 
It is noted that inspections at all stages of the extractive waste process would need to be in agreement 
with Annex II of Decision 2009/358/EC on the harmonisation of the implementation of the MWD.   
 
 

3.3 Scope and frequency of inspections by the Competent Authority 

According to Article 17 of the MWD, inspections should, prior to the commencement of disposal 
operations and at regular intervals thereafter, including the post closure phase, ensure that all facilities 
covered by Article 7 comply with the relevant conditions of the permit. Compliance with this article, 
however, does not reduce the responsibility of the operator under the conditions of this permit.  This 
means that all extractive waste facilities permitted under the MWD are included in the scope. In 
addition, it is recommended that any extractive waste facility for which inspections are needed as well 
as closed and abandoned facilities should be included in the scope of the inspections carried out by 
the Competent Authorities. These facilities are to be inspected throughout their life cycle to ensure that 
they are built, operated and closed in a safe and environmentally correct manner according to the 
permit and to relevant legislation.  
 
It is recommended that all Category A facilities, as defined in Article 9 of Directive 2006/21/EC, as well 
as for closed and abandoned facilities as defined under Article 20 of Directive 2006/21/EC, should be 
inspected at least annually and that the frequency of the inspections of all other facilities should be 
based on the risk that the facility poses to human health and the environment. 
 
 

3.4 Facility inspections 

3.4.1 General 

The recommendations (2001/331/EC) give clear general guidance regarding site visits. The 
recommendations also give guidance on the coordination of site visits from different inspecting 
authorities, reporting of site visit and the inspectors’ legal right to access to the site and information for 
the purpose of the inspection. Inspection reports should be communicated to the operator and the 
reports should be publically available within 2 months of the inspection taking place.  
 
Site visits should be regularly carried out by inspecting authorities as part of their routine 
environmental inspections and that the full range of relevant environmental impacts is examined, in 
conformity with the applicable EC legal requirements, the environmental inspection programs and the 
inspecting bodies' organisational arrangements. In addition, the site visits should aim to promote and 
reinforce operators' knowledge and understanding of relevant EC legal requirements and 
environmental sensitivities, and of the environmental impacts of their activities. The risks to and impact 
on the environment of the controlled installation are considered in order to evaluate the effectiveness 
of existing authorisation, permit or licensing requirements and to assess whether improvements or 
other changes to such requirements are necessary. 

 
The inspections of facilities should be performed according to the general inspection plan. The facility 
inspections are recommended to follow the following general structure: 
 

¶ Pre-inspection activities 

¶ Field inspection activites 

¶ Post-inspection activities 

 
As described above, all operations adopting best practice would apply BAT to their extractive waste 
management operations and would often, as normal practice, engage an Independent Expert to 
oversee all aspects of extractive waste management on the site. A typical arrangement for monitoring, 
inspecting and reporting plan for an extractive waste facility is shown in Figure 3.2 below. 
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In the case of a closed or abandoned facility, or a facility where Article 11 of the MWD, BAT (BREF, 
2009) , nor best practice is applied, the Competent Authority would have either to implement the full 
range of inspections and data recording as outlined in Sections 4 and 5 themselves or to take, or 
threaten to take, legal action.  In the case of an operating facility covered by Article 7 of the MWD, 
such legal action should result in the immediate withdrawal of the operating permit for the facility until 
the necessary corrective measures had been taken by the operator. 

 

 

 
Figure 3.2. Overall monitoring, inspection and reporting plan for an extractive waste facility. 
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As a minimum, it is recommended that inspections of extractive waste facilities shall include 

at least the following elements: 

¶ Review of regulatory compliance (legislation, regulations, permits and voluntary 

commitments) 

¶ Review of monitoring and inspection reports 

¶ Review of inspection report findings, the recommendations and the programme for their 

implementation; 

¶ Assessment of ongoing and potential environmental impacts (e.g., land use and disturbance, 

impacts on surface and groundwater, dust, noise and odour) and measures to minimise such 

impacts;  

¶ Assessment the need for additional inspections which may be required to be undertaken by the 

Independent expert. 
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For operating facilities also: 

¶ Review of the waste management plan (including inspection and control of all components 

according to Article 5 of the MWD), where special attention should be given to any changes to 

the original design, waste management and water management; 

¶ Assessment of any potential risks related to other activities on the site with respect to the 

extractive waste facility (e.g. with regard to water management, infrastructure, etc); 

¶ Assessment of the validity of any progressive closure measures, and the adequacy of the 

closure planning and adequacy of the financial guarantee; 

¶ Assessment of the roles, responsibilities and competence of personnel as well as training; 

¶ Monitoring instruments and equipment and function 

¶ Control equipment and function 

¶ Waste transport and placement system 

¶ Water management system 

For Category A facilities involving tailing waste facilities also: 

Organisation and responsibilities for the facility 

Emergency preparedness related to the facility 

Documentation at site 

Dams where at least the following items should be inspected: 

¶ Erosion protection  

¶ Free-board 

¶ Beach 

¶ Movements of crests and slopes 

¶ Drainage system 

¶ Leakage and seepage areas 

¶ Material transport in leakage 

¶ Trees and vegetation on dams 

¶ Other detected damages 

Discharge arrangements and function where at least the following items should be inspected: 

¶ Access 

¶ Damages on construction and controls 

¶ Leakage through and around discharge arrangements 

¶ Erosion downstream outlet 

¶ Vegetation in or close to discharge arrangement 

¶ Discharge regulation equipment 

¶ Emergency discharge arrangements 

Monitoring instruments and equipment and function 

Control equipment and function 

Back-up power supply 

Waste transport and placement system 

Water management system 
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3.4.2 Pre-inspection procedures 

As for all technical studies, the completion of the inspection report is highly dependent on the 
preparatory work undertaken in advance. Accordingly, it is important that the inspecting competent 
person representing the Competent Authority be provided with all relevant information concerning the 
site setting (social, topographical, environmental, hydrological and seismological, amongst others) as 
well as the extractive operations associated with the mine waste facility and the basic description, 
design history and current operation of the facility itself. The degree of preparation necessary prior to 
the instigation of the inspection depends on the type of inspection and the size, scale, type and 
complexity of the facility.  However, for the compliance element of the inspection the majority of 
relevant background data will be derived from the permit, permitting documentation (e.g., mainly the 
waste management plan would provide the relevant information in the form of general descriptions of 
the operation, waste management procedures, design of the facility, the waste characterisation, the 
closure plan, safety management system and emergency response plans, etc), previous inspection 
reports and recent reports from the operator (e.g., as derived from Article 11 (3) of the MWD).  
Relevant information may also be provided from the Competent Person or from independent expert 
inspection reports as derived from BAT (BREF, 2009), best practice (e.g., MAC, 2003 and 2011 and 
Mining RIDAS, 2010) or inspections undertaken separately from those required by the MWD.  
 
On many sites the latter should provide, in sufficient detail for the purposes of assessing compliance, 
a summary of the key facets of the operation, including the important geotechnical, geochemical and 
environmental monitoring results. Further, notification of changes to the design, operation or 
management plan, and of any investigations, untoward events or complaints, should also be made 
available, either through the statutory body responsible or the reports submitted to the competent 
authority according to Article 11 in the MWD.  Studying the above will provide suitable background 
information to enable a satisfactory understanding of the entire operation, the specific activities and 
the production processes on the site to be inspected. 
 
Prior to any site visit it is essential that a carefully planned scope for the inspection be prepared in 
order to ensure that a decision on compliance and on the adequacy of existing site procedures can be 
made, and any perceived corrective actions identified.  The basic purpose of the plan is to provide the 
inspector and the associated team with a step-by-step guide to compiling relevant evidence about a 
facility’s procedures and practices, and to ensure that the operator is able to provide any additional 
information or data summaries in advance of the site visit. The inspection plan needs to be prepared in 
advance and a copy provided to the Operator before the visit and must, at minimum, include the 
proposed itinerary, visit schedule and any data requirements. 
 
General details on the preparation of an inspection plan are available in IMPEL (1999).  However, 
inspections of extractive waste facilities differ in a few important respects from environmental 
inspections of other controlled installations, as detailed below: 
 

¶ specific legislation (MWD with Decisions as described above) applies to extractive waste 
facilities but not to other types of controlled installations; 

¶ the MWD sets a range of requirements that are directly or indirectly reflected in the permit and 
relate to the extractive waste management plan, including the closure plan and the financial 
guarantee; 

¶ the operator regularly conducts, monitoring and detailed internal and independent inspections 
of the extractive waste facility, in addition to conventional “environmental inspections”; 

¶ extractive waste facilities are subject to continuous change and modification during operation 
as they are constructed, operated and closed over time.  This necessitates specific attention 
to ongoing construction and “as-built” details in comparison with those originally permitted. 

 

Closed and abandoned facilities normally represent a completely different situation with regard to 
reliable information, where there is often limited information available, no operator that perform 
monitoring or regular inspections. In such a case, information will be available and compiled in the 
inventories performed under Article 20 of the MWD. 
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Available information normally provides the basis for the inspection plan for the site visit and the 
consequent report by the Competent Authority, as the information, including inspections reports from 
the Competent Authority, from the Competent Person (the operator) and from the independent 
inspections would address all technical aspects of the facility. The principal issues to be addressed by 
the Competent Authority should cover the following: 
 

¶ review of compliance with relevant permits and legislation, 

¶ review of the interface between the MWD and other legislation (e.g. the Water Framework 
Directive, Seveso II Directive and IPPC Directive); 

¶ assessment of the competence and completeness of reports regarding technical compliance 
prepared by the Competent Person and of any other independent inspection reports; 

¶ a review of inspection  report findings, the recommendations and the programme for their 
implementation; 

review of the extractive waste management plan (as defined by Article 5 of the MWD) where 
special attention should be given to any changes to the original design and water 
management; 
 

¶ assessment of the validity of any progressive closure measures, and the adequacy of the 
closure planning; 

¶ assessment of ongoing and potential environmental impacts (e.g., land use and disturbance, 
impacts on surface and groundwater, dust, noise and odour);  

¶ assessment of any potential risks related to other activities on the site with respect to the 
extractive waste facility (e.g. with regard to water management, infrastructure, etc); 

¶ assessment of the roles, responsibilities and competence of personnel as well as training; 

¶ additional inspections which may be required to be undertaken by an Independent Expert. 

 
In regions where there is a risk of cross-border impacts, appropriate contacts would need to be made 
with Competent Authorities in adjacent regions and, where necessary, co-operation provided in the 
way of monitoring data or other information exchange. 
 
 
When planning the inspection of a new facility before it is taken into operation the following items are 
typically addressed in extractive waste facility plans (MAC, 2011): 
  

¶ Objectives, targets and performance measures 

¶ Permits and approvals 

¶ Communication procedures among the team with the senior management and with 
communities of interest 

¶ Performance measures; 

¶ Site selection and characterization criteria, 

¶ Safety, environmental and engineering design criteria, 

¶ Construction, operating and closure procedures 

¶ Requirements for documentation, including as-built records; 

¶ Maintenance, surveillance, inspection, reporting and review requirements; and 

¶ knowledge and skills requirements. 

 

3.4.3 Field inspection activities 

Minimum requirements for site visits are given in 2001/331/EC and include checking compliance, co-
ordinating with other inspecting authorities, assessing the full range of environmental impacts, 
promoting the operator’s knowledge and understanding, and reporting requirements.  
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An on-site visit includes checking of: 

¶ regulatory compliance; 

¶ organisational compliance; 

¶ technical compliance. 
 
The site visit for an operating extractive waste facility that complies with the requirements in Article 11 
of the MWD, BAT (BREF, 2009) and best practice (e.g., Mining RIDAS, 2010) can, to a large extent, 
be limited to confirming and revisiting the findings, recommendations and programme for 
implementation as included in the inspection reports developed under the responsibility of the 
Competent Person (under the responsibility of the operator).  It is recommended that the site visit be 
started up with an initial meeting and concluded with a round-up meeting at which the Competent 
Authority would present to the Operator and, as appropriate, independent experts, the findings of the 
inspection and any recommendations.  This meeting should be fully documented (by detailed minutes) 
and agreed to by all attendees. 
 
The minimum requirements for site visit are those listed in the boxes in section 3.4.1. 
 

 

3.4.4 Post-inspection activities 

Minimum requirements following the reporting site visits are given in 2001/331/EC.  After every site 
visit the Competent Authority process or store, in identifiable form and in data files, the inspection data 
and their findings as to compliance with EC legal requirements, an evaluation thereof and a conclusion 
on whether any further action should follow, such as enforcement proceedings, including sanctions, 
the issuing of a new or revised authorisation, permit or licence or follow-up inspection activities, 
including further site visits. Reports should be finalised as soon as possible. 
 
The reports should be properly recorded in writing and maintained in a readily accessible database. 
The full reports, and wherever this is not practicable the conclusions of such reports, should be 
communicated to the operator of the extractive waste facility according to Directive 90/313/EEC; and 
the reports should be publicly available within two months of the inspection taking place. 

 
In the case of using an Endependent Expert, the Independent Expert should prepare a report properly 
recorded in writing and signed by the Independent Expert, confirming the veracity of the findings to the 
best of the expert’s knowledge. This report should then be issued to the Competent Authority and be 
stored in a readily accessible future-proofed database. The post-inspection reporting procedure when 
using an Independent Expert is shown in Figure 3.3. 
 

 
Figure 3.3. Post-inspection reporting when using an Independent Expert 
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The format of the report prepared by the Competent Authority should follow a clear outline and, if an 
Independent Expert is used, be based on the summary submitted by the Independent Expert.  The 
structure of the report should be simple and standardised (i.e. introduction, activities, attachments, 
etc). It is not envisaged that such reports would be highly technical or lengthy.  However, they should 
include the following: 
 

¶ scope of the inspection, outlining its purpose and any specific issues such as complaints from 
third parties, incidents, etc; 

¶ a list of the documentation reviewed for the inspection; 

¶ a brief description of the inspection visit, including full details and the role of all participants, 
i.e. the inspector or inspectors team from the Competent Authority, any Independent Expert 
and the Operator’s personnel (Competent Person, etc); 

¶ a summary of particular actions taken during the inspection visit with their chronology, such as 
physical sampling, details of additional evidence or observations made during the inspection; 

¶ findings of the inspection, including competence of available documents provided by the 
Operator, results of any sampling and findings of interviews with site operators and 
management; 

¶ conclusions, recommendations and corrective measures to be taken; 

¶ the agreed minutes of the final inspection round-up meeting. 

 
When using Independent Experts in the inspections it is recommended to request the report to include 
an executive summary which, under some circumstances related to the commercial sensitivity of the 
operation, may be non-technical in nature. This executive summary report should include an 
evaluation of the inspection, the conclusions and recommendations, and details of any measures 
required to be undertaken in the interest of safety, as well as whether any further action or follow-up 
inspections are required. The report should conclude with a statement of the satisfactory nature of the 
inspection and include a statement of whether enforcement proceedings, sanctions or modifications to 
the permit are necessary. 
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4. OPERATOR’S MONITORING AND INSPECTION REGIME 

4.1 Typical construction and monitoring points of mining waste facilities 

This chapter sets out minimum standards for the scope and extent of the Operator’s monitoring and 
inspection regime. The guidance outlines the obligations of all levels of staff at a facility, from the main 
board member responsible for corporate health and safety to the excavator operator or equivalent. 
The guidance uses the general sections through both a tailings management facility and both coarse 
and fine waste stockpiles shown in Figure 4.1 to Figure 4.8 inclusive, as examples of the range of 
elements to be inspected and the data recorded.  In addition, examples of pro forma recording and 
inspection sheets are provided in the Appendices A1 through A5 for guidance. 

 

 
Figure 4.1. Typical section through a tailings management facility. 
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Figure 4.2. Principal monitoring for a tailings management facility. 

 
Figure 4.3. Typical section through a silt lagoon. 
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Figure 4.4. Principal monitoring for a silt lagoon. 

 
Figure 4.5. Typical section through a coarse waste rock heap. 
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Figure 4.6. Principal monitoring for a coarse waste rock heap. 

 
 
Figure 4.7. Typical section through a fine waste rock heap. 
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Figure 4.8. Principal monitoring for a fine waste rock heap. 

 

 

4.2 Scope 

Mining activities are regulated by legal requirements and guidelines.  The expectation and opinion of 
the public will determine the acceptability of the development of new mineral extraction operations as 
well as the permitting of ongoing operations.  Extractive waste management is an integral part of the 
mineral extraction process and is often seen as the negative aspect of a mining operation.  It is 
therefore incumbent on the Operator of a mineral extraction site to ensure that the operation of any 
extractive waste facility meets the necessary standard of operation, management and performance.  
The Operator therefore has the responsibility for ensuring that the facility is designed, built, operated 
and closed in a safe and environmentally sound manner and according to BAT (MWD, Article 4).  The 
operator has to ensure suitable monitoring and inspections of the facility (MWD, article 11). Facility 
monitoring and inspections are crucial elements in ensuring that all statutory and specific permitting 
obligations are fulfilled and are, in addition, an important management tool for ensuring that local 
operations and performance are compliant with best practice and efficient and safe waste disposal. 
 
In addition to legal requirements, strict operating principles, standards and guidelines need to be 
applied by operators in order to meet all requirements and expectations.  Inspections are thus 
normally based on the following general principles (Mining RIDAS, 2010): 
 

¶ safety and environmental policy 

¶ facilities classified according to failure consequence 

¶ scenario analysis 

¶ safety analysis 

¶ established and documented working methods 
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¶ established competence requirements 

¶ systematic compilation of experiences 

¶ continuous improvements 

¶ transparency 

¶ independent auditing 

 
In order to implement these principles all operations need to be performed in a responsible manner 
and in accordance with legal requirements.  Furthermore, the facility need to be operated with the 
long-term perspective in mind, and be driven and prioritised on a risk-based evaluation of safety and 
environmental impacts in co-operation with authorities and other stakeholders. 
 
The operating monitoring and inspection regime for a facility, including all inspection, monitoring and 
record keeping, should be regularly reviewed by the Operator to ensure efficiency and safety.  The 
data so generated also provide the supporting framework for the regular inspections and reporting by 
the Competent Authority and independent experts. In many environments the extent of the Operator’s 
inspecting regime is defined by statute, whereas in others it follows best practice, corporate policy or 
reflects that described in the Reference document on best available techniques for management of 
tailings and waste-rock in mining activities (BREF, 2009). Operators use independent experts to 
inspect the facility at regular intervals (see Table 2.1 and 2.2). In some Member States, e.g. in the UK, 
the role, qualifications and regime of an independent expert, a so-called Competent Engineer, is 
required by and specified in national legislation as a third regime between the Competent Authority 
and the Operator (reference to UK legislation). In Austria, for example, the Competent Authorities 
maintain a pool of Independent Experts with specified, relevant qualifications from which 
reinforcement can be drawn for inspections as needed. 
 
The operator’s monitoring and inspection regime is illustrated in Figure 4.9. 
 
 

  
Figure 4.9. Illustration of the operator’s inspection system 
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4.3 Organisation and competence 

4.3.1 Background 

The operator has to ensure the extractive waste facility is in the hands of a competent person (MWD, 
article 11). The organisation and the allocation of responsibilities for the inspection of all extractive 
waste facilities and their associated structures, for ensuring ongoing safety and stability and for 
environmental monitoring, should be clearly defined and documented.  All personnel engaged in 
operation, surveillance, maintenance, safety preparedness, monitoring and control should be advised 
in writing of their duties and responsibilities and, in addition, have the relevant competence.  The 
competence of all such personnel should be fully documented and include information related to 
education, training and experience.  The Operator is responsible for ensuring that the relevant 
personnel engaged in operation, surveillance and maintenance of a facility are properly resourced and 
supported at all times and, in addition, have the appropriate authority. The operator has to provide the 
correct training of the staff. 
 
It is common practice for the duties and responsibilities of all personnel involved in the inspection and 
monitoring process to be summarised in a site manual, which may be titled variously as the Operating 
and Maintenance Manual (O&M Manual) (Cambridge M, 2005/06), the Operation, Supervision and 
Maintenance Manual (OSM Manual), the Dam Safety Manual (BREF, 2009) or the Operation, 
Maintenance and Surveillance Manual (OMS-manual, MAC, 2003). These manuals are generally 
prepared at the pre-deposition stage as part of the design process, and would form part of the waste 
management plan and thus be submitted with the permitting documentation. The manuals are then 
up-dated as required. 

 
The inspection process requires parameters against which the performance of the facility can be 
judged, and for a current/operating mine waste facility these would be derived from the design and the 
permit.  In the case of an abandoned facility these parameters would need to be derived 
retrospectively by risk assessment, investigation and back analysis.  The facility must be operated and 
maintained in accordance with these design rules, and Operators require operating and maintenance 
rules which ensure that all structures remain within design and operating parameters.  These 
parameters are based on the following principles: 
 

¶ design is based on rules which must be followed if the structure is to remain fit for purpose; 

¶ inspection and monitoring is required to ensure safety, stability and design/permit compliance; 

¶ failure to inspect and monitor may result in the safety of the structure being put at risk;  

¶ increased risk leads to the increased probability of death or injury to operators, users, 
operators and third-parties, and to negative environmental impact; 

 
The need for instrumentation, monitoring and inspection throughout the operating life and post closure 
is thus a pre-requisite for all mine waste facilities.  
 
The inspection and monitoring parameters should therefore be formulated pre-deposition, during the 
design phase.  However, as with the Waste Management Plan, the O&M Manual is a living document 
and will thus be subject to revision and amendment as the operation of the facility progresses.  
Revision will often be at the instigation as a result of the findings of inspections.  The contents of a 
typical O&M Manual are:  

 
• description of the operation and the facility 

• organisation and responsibilities 

• dam safety organisation 

• emergency preparedness plan (risk assessment and different scenarios) 

• classification according to the consequences of a failure 

• dam construction 

• hydrology 

• environment 



  

41 
 

• operation 

• monitoring 

• permits 

• reports and record keeping. 
 
The Operator’s inspection regime can be broken down into the following: 

¶ operational monitoring and inspections (in compliance with article 11 of the MWD) 

¶ performance monitoring  

¶ internal management  

¶ non-statutory Corporate audits 

The general scope and organisation of each of these elements is described below, but it is noted that 
they will be site-specific and will need to be reviewed on a regular basis.  
 
In addition, the operator is responsible for inspections undertaken under the independent experts 
inspection regime as further described in section 5. 
 

4.3.2 Operational monitoring and inspections 

The objective of monitoring and inspections at the operational level is to ensure the day-to-day 
performance and function of all elements of the extractive waste disposal and containment structures.  
The principal aim is to ensure that all facets of the operation retain their integrity and function in 
accordance with design requirements.  It is also necessary that all extractive waste disposal 
operations be undertaken efficiently without undue risk to the operations, the operators, the 
environment or to third parties.  These inspections should be undertaken regularly and be 
supplemented by additional monitoring visits.  The latter would involve a range of frequencies in 
accordance with the sensitivity of the parameters to be monitored, i.e. a facility inspection may be as 
regular as each shift, while recording of some parameters may only need to be undertaken at monthly 
intervals.  The O&M Manual will thus specify a range of operating regimes, and the frequency and 
scope of each will need to be determined on a case-by-case basis to suit production or other site 
operations. A typical check list for the daily inspection of a tailings management facility and a waste 
rock heap is shown in Table 4.1. 

Table 4.1. Regular Inspections (Daily). 

Tailings Management Facilities Waste Rock Heaps 

Weather 

Daily tonnages of waste produced and deposited 

Condition of embankments, roadways and other 
earthworks signs of instability or settlement, cracks  

Condition of tailings feed lines, pumps sumps, 
conveyors and deposition pipes 

Tailings disposal management, deviations from 
approved procedures  

Condition of water return pumps, sumps, valves 
and pipelines 

Condition of all spillways, inlet and outlet channels, 
storm diversion systems 

Reservoir and freeboard levels 

Condition of all seepages, sumps and return pumps  

Condition of adjacent operations such as 
excavations, stockpiles water storage lagoons 

Adequacy of traffic routing and edge protection 

Safety concerns or other untoward events 

Other observations 

Weather 

Daily tonnages of waste produced and deposited 

Condition of deposited materials, signs of instability at 
toe, adverse settlements, cracks 

Condition of adjacent embankments, roadways and other 
earthworks 

Condition of feed lines, conveyors and deposition 
systems 

Waste placement management, deviations from 
approved procedures  

Condition of storm diversion system, water return pumps, 
sumps, valves and pipelines 

Condition of all seepages, sumps and return pumps  

Condition of adjacent operations such as excavations, 
tailings management facilities, water storage lagoons 

Adequacy of traffic routing and edge protection 

Safety concerns or other untoward events 

Other observations 
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Typical operational inspection record sheets for the daily inspections are provided (see Appendix 2).  
On most sites an additional safety and security inspection may be required on a weekly basis where 
there are particular security, perimeter fencing or third-party access concerns. 
 
The O&M Manual should include a detailed description of how an inspector is to undertake inspection 
of the various elements, what to observe and record and how to complete the inspection record sheet.  
In addition, the O&M Manual should include specific operational instructions in the case of extreme 
weather conditions and untoward events, and provide both normal and emergency reporting routines.  
It is therefore necessary for the operator to ensure that the personnel performing such inspections 
have suitable knowledge such that the records are recorded in writing and are complete with no blank 
entries.  It is equally important that these records are both accurate and reliable as they will form the 
basis of the regular inspection and reporting.  Personnel should also be fully cognisant of the 
importance of the data records with respect to the ongoing safety and stability of the facility.  These 
records should be stored on site and summarised in a future-proof database.  Further, it is also 
necessary to ensure that the reporting system is fully functional, with an appropriate communication 
system established to ensure that suitably competent staff are available at all times to deal with 
untoward events and to carry out emergency procedures where required. 
 

4.3.3 Performance monitoring 

For each facility, particularly in the case of embankment dams and waste rock slopes, the design will 
require the regular measurement of key parameters (ICOLD, 1996).  To enable these to be recorded 
regularly the design would include the installation of instrumentation to record the operational 
parameters, either continuously or at specified intervals.  The inspection routines for performance 
monitoring of some parameters may be combined with the daily inspection routines but, due to the 
nature of the parameters, others may be recorded weekly, monthly or in some instances, such as 
hydrographic surveys, annually. The principal monitoring data, as indicated in Figures 4.2, 4.4, 4.6 and 
4.8, are shown below in the table 4.2. 
 
 

Table 4.2. Regular Performance Monitoring Records for a typical tailings management facility. 

Settlement/movement beacons 

Seepage measurement volume and quality 

Piezometric and piezometer levels 

Reservoir gauge board condition and levels 

Discharge flow and quality 

Seismograph 

Tailings tonnage flow meters, spigot/cyclone performance 

Waste density, hydrographic surveys 

Effluent recycle flow meter 

Waste disposal characteristics 

Water borne emissions quality 

Airborne emissions quality 

River flows and quality 

Groundwater levels and quality 

Climatic data 

 
 
The facility monitoring programme is intended to indicate changes and to provide early warnings which 
could indicate potential operating, safety or environmental problems as well as providing the basis for 
assessment of overall performance and long-term condition. The scope, intervals and type of 
measurements should be adapted to the classification of the facility and to the specific situation at 
each.  Monitoring and review should be carried out by personnel with documented competence. 
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Specific monitoring programmes need to be established for each extractive waste facility, updated as 
required to suit data records or as a result of recommendations received from the competent person, 
independent experts or the competent authority following the regular inspections, or as a result of an 
enforcement notice prepared by the Competent Authority. Data such as piezometric levels or seepage 
volumes should be recorded, verified and plotted on a continuous basis such that trends can be 
established. It is generally helpful to include reservoir levels and rainfall on such data plots for 
comparative purposes.  Automatic monitoring will in many cases generate computer records for some 
instrumentation data or for topographic surveys, and paper records may not be necessary.  However, 
it remains important that the computer records are generated in a format which mirror the examples 
shown in Appendix 3 so that is it clear that a satisfactory analysis of the data has been performed and 
that there are no untoward signs.  Routines for reporting, quality control and data evaluation need to 
be established such that management overview is simplified.  There is also the need to establish 
trigger values, which should be included in the O&M Manual, with both action and emergency levels 
indicated, together with associated reporting and emergency procedures.  Evaluation should be 
carried out continuously by qualified personnel and should be overviewed and signed-off regularly by 
management. 
 
Monitoring data should be compiled on a regular basis and reported internally as well as to the 
competent Authority at least annually (MWD, Article 11). 
 

4.3.4 Internal management inspections 

The aim of internal inspections undertaken by the Operator’s more senior personnel is to ensure that 
the regular monitoring and inspection routines are being undertaken appropriately, and that nothing 
untoward passes unnoticed.  The internally managed inspections should be accompanied by a review 
and sign-off of the daily inspection records.  It would be expected that such management inspections 
be carried out at least on a monthly basis for high-risk facilities, and possibly even at weekly intervals 
depending on the situation. The internal inspections should cover all parts of the facility and, again, the 
methods to be adopted and the records kept should be fully described in the O&M Manual.  The 
management inspection routine should facilitate the preparation of an annual report on the inspection 
and summary of the data records, which would subsequently be provided to the Competent Authority 
and the independent expert and form the basis of his inspection.  Internal inspections/reviews should 
be carried out by personnel with documented competence in extractive waste, dam safety or 
environmental emissions as appropriate. 
 

4.3.5 Non-statutory Corporate audits 

Non-statutory corporate audits are done within the corporate waste management system (which is 
often integrated into the overall HS&E management system) in order to provide assurance to the 
company’s CEO, board of directors and communities of interest (e.g., banks) that the waste facility is 
being effectively managed in conformance with applicable regulations, best practice and company 
policies. By applying corporate waste management policies and protocols provides a process to 
ensure that waste facility management is being implemented comprehensively and efficiently. This can 
benefit an organisation by: 
 

¶ Increasing the awareness and understanding of waste management issues by managers and 
employees, 

¶ Improving the facility management´s ability to achieve waste management objectives, 

¶ Provide a basis for and demonstrating due diligence in risk management, 

¶ Affirming compliance with regulatory requirements, 

¶ Reducing potential liability, and 

¶ Demonstrating a commitment to continuous improvement 
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5. INDEPENDENT INSPECTION REGIME (TECHNICAL 
COMPLIANCE) 

The MWD (article 11), BAT (BREF, 2009) and prevailing Best Practice (e.g., Mining RIDAS, 2010 and 
MAC, 2003 and 2011) and the experience in a number of jurisdictions has shown the value of 
engaging suitably qualified independent professionals to undertake inspections and to report on them 
to the relevant bodies. The independent expert fulfils the central function of technical (and regulatory) 
compliance and corporate assurance, and may provide the Competent Authority with the key 
documentation to ensure the compliance of a particular facility. This independent expert is titled 
variously Inspecting Engineer, Competent Person or Independent Expert in the various domains, but 
in this document the term Independent Expert has been considered to be that most appropriate to 
cover the role specified in the MWD and the BAT-document (BREF, 2009). This chapter, therefore, 
explores in detail the role of the Independent Expert and provides guidelines for minimum 
qualifications, outlines of the inspecting and reporting process, and presents in more detail the 
interaction between the recommendations and enforcement. 
 
 

5.1 Scope 

The inspection process requires parameters against which the performance of the facility can be 
judged.  For an operating mine waste facility these are derived from the design and the permit and, in 
the case of an abandoned facility, they need to be derived retrospectively by risk assessment, 
investigation and back analysis. 
 
A facility must be designed, built, operated, maintained and closed during its life-cycle in accordance 
with design rules.  The design of the facility should cover all stages of project development, i.e. 
construction, operation and closure, and should include an integrated strategy for the engineering and 
environmental monitoring of the facility to ensure full compliance with design assumptions, 
environmental requirements and mitigation measures.  Design is thus based on an agreed set of 
parameters and a set of operating rules which must be followed if the structure is to remain fit for 
purpose. An Operator thus requires instrumentation, monitoring and inspection routines throughout the 
operating life and post closure to ensure that all structures remain within design and operating 
parameters.  
 
It is recognised that failure to monitor and inspect may result in the safety of the structure being put at 
risk, with the increased probability of death or injury to operators, users, operators and third-parties, 
and to negative environmental impact.  As part of the integrated design of the facility, an extractive 
waste management plan and according to best practice and BAT (BREF, 2009) an operating manual, 
which may be an expanded version of the former, are required and form the background against which 
the inspection routines are carried out, thus defining their scope. 
 
 

5.2 The option to use Independent Experts 

If the Competent Authorities in a Member State themselves have (and can maintain) the extensive 
expertise required (and described here for the Independent Expert), it is the prerogative of the 
Member State to decide to let the Competent Authorities carry out part or all of the technical inspection 
duties described in this chapter. Experience indicates, however, that due to the costs involved and the 
limited availability of the expertise and experience required, this is often difficult or impossible, and as 
a consequence – and in view of the severe potential consequences of insufficient or faulty inspection - 
some Member States have institutionalised the Independent Inspection and others have voluntary 
codes of Best Practice to which industry has signed up (for example Mining Ridas (2010)). In the UK 
and Ireland, for example, the role and responsibilities of the independent expert is defined by statute 
and its qualifications approved by a statutory body. However, in most Member States this is not the 
case and thus operators and Competent Authorities (if they opt for using an independent expert and to 
evaluate the qualifications of any independent expert used by the operator of a facility) will need to rely 
on guidance with regard to competence and suitability of the Independent Expert employed to 
undertake inspections. 
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5.3 Qualifications and competence 

For all parties involved, it is important that a facility be inspected by independent experts with the 
relevant qualifications and experience. The person engaged should be able to recognise best practice 
and to identify poor procedures and potentially serious defects so that they may be corrected and 
failures prevented.  It is recognised that the range of skills and technical expertise required for an 
inspection of an extractive waste facility is significant, and thus it is unlikely that a practitioner with less 
than ten years’ experience will have the necessary skills to undertake the role of the Independent 
expert.  Guidance for the minimum qualifications for such inspections of both tailings management 
facilities and waste rock heaps is shown in Tables 5.1 and 5.2.  Additional guidance can be found in, 
e.g., Mining RIDAS (2010). 
 
The difference between the minimum qualifications for a mine waste rock heap and a tailings 
management facility reflects the skills likely to be necessary to appropriately inspect and report on 
these structures and assess their potential environmental impacts. In particular it is important that, in 
the case of a TMF, the Independent Expert has a strong grounding in hydrology and flood 
management, skills which are likely to be less important for a waste rock heap (ICE, 1996). In both 
cases, however, skills in mineralogy, waste characterisation and environmental impact assessment 
are important. The minimum qualification requirements are based on experience of the inspection and 
reporting on large and high-risk extractive waste facilities worldwide. It is noted that these 
qualifications mirror those adopted by multi-national mining companies for the regular corporate risk 
assessments of mine waste facilities and mine sites in general. 
 
Importantly, it is recognised that there may be a limited number of engineers who have the 
recommended qualifications specified in Tables 5.1 and 5.2 and that it will be incumbent on the 
Competent Authority to ensure that the appointment, whether made by the Operator or the Authority, 
is appropriate for the facility in question and that the necessary practical skills and experience are 
available. Where the necessary skills are not vested in a single person, groups of experts will need to 
be appointed to ensure that all necessary technical expertise will be available during the inspection 
process. 
 
It would be beneficial to Competent Authorities across the EU to develop registers of Engineers with 
the relevant expertise and experience.  Where there are trans-boundary issues, such a register would 
need to be shared. Member States may consider compiling a register of qualified Independent Experts 
for inspection purposes under the MWD. It should be noted that sharing experience over boarders and 
continents is very beneficial for involved parties, safety and the environment. 
 

Table 5.1. Minimum recommended qualifications for the independent inspection of a tailings 
management facility. 

The generally recognised qualifications that make for competence for independent inspection of a 
Category A TMF, as underwritten by the MWD, are listed below: 
 

¶ Suitable engineering degree;  

¶ Professional qualification –requiring a minimum period of practical experience in industry and 
peer review;  

¶ Design and construction experience of all facets of dam engineering; 

¶ Proven expertise (minimum 10 years) of inspections of TMFs; 

¶ Minimum 15 years’ experience of engineering aspects of mining projects, and specific 
knowledge of the geotechnical characteristics and behaviour of a range of extractive wastes, 
i.e. coarse rock to fine tailings; 

¶ Documented experience in relevant environmental aspects of mining projects, including waste 
characterisation, mineralogy, ARD, cyanide management, chemical management, 
environmental impact assessments.  

 
It is important to note that the list deliberately requires practical industrial experience and that 
competence on the grounds of academic ability alone is insufficient. 
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Table 5.2. Minimum recommended qualifications for the independent inspection of a waste rock 
facility. 

The generally recognised qualifications that make for competence for independent inspection of a 
Category A waste rock heap, as underwritten by the EWD, are listed below: 
 

¶ Suitable engineering degree; 

¶ Professional qualification – requiring a minimum period of practical experience in industry and 
peer review; 

¶ Design and construction experience of all facets of geotechnical structures; 

¶ Proven expertise (minimum 5 years) of inspections of heaps; 

¶ Minimum 10 years’ experience of mining projects, and specific knowledge of the geotechnical 
characteristics and behaviour of a range of mine wastes, i.e. coarse rock to fine tailings; 

¶ Documented experience in relevant environmental aspects of mining projects, such as waste 
characterisation, ARD, chemical management, environmental impact assessments.  

 
It is important to note that the list deliberately requires practical industrial experience and that 
competence on the grounds of academic ability alone is insufficient. 
 

 

 

5.4 Role of the Independent Expert 

The use of Independent Experts is an option for the Competent Authority when assessing the 
monitoring and inspection reports provided by the operator according to Article 11 of the MWD. Article 
11 requires that the operator monitor and inspect the facilities by competent persons which may be 
Independent Experts. As described above, the operator uses independent experts according to best 
practice and BAT (BREF, 2009) to regularly inspect the facility and the waste management system at 
planned and operating facilities. In addition, article 4 (b) of the Recommendations on Environmental 
Inspections (2001/331/EC) makes provisions for using independent experts for inspections in that “the 
Competent Authority may, in accordance with their national legislation, delegate inspections to be 
accomplished, under their authority and supervision, to any legal person whether governed by public 
or private law provided such person has no personal interest in the outcome of the inspections it 
undertakes”. 
 
In the UK and Ireland, an Independent Expert appointed as the “Competent Engineer” for a facility 
fulfils an expert role during design and permitting, operation and post closure (Cambridge, 2005).  A 
review of the design process at permitting will enable an independent consideration of the engineering 
and environmental mitigating procedures proposed, and identify shortfalls in the design or long-term 
expectations for the facility or the planned waste management system.  The independent expert may 
advise the Operator or permitting authority that modifications in the design or operational parameters 
are necessary in order to meet environmental requirements or to comply with best practice.  It will then 
be for the Competent Authority to ensure that such recommendations are incorporated into the permit 
conditions. 
 
During operation, the purpose of the regular inspection by the independent expert is to ensure that the 
facility is safe and stable, both geotechnically and geochemically, and that it is fully compliant not only 
with the permit but is also being operated in accordance with good practice (Cambridge and Oliveira, 
2006). The Independent Expert may therefore identify areas where the operation is non-compliant 
and, in addition, where there are concerns that an untoward event might occur unless modifications to 
the facility are implemented. The Independent Expert should make such recommendations in his 
report and ensure that there is a timetable for corrective action.  In addition, the Independent Expert 
should regularly review key design parameters in the light of increased knowledge of the site. 
 
It is also the role of the Independent Expert to review regularly key design parameters such as 
hydrology, seismology or slope stability, particularly in the light of knowledge gained during the 
construction of the facility and the ongoing deposition of the extractive waste.  In particular, 
hydrological re-assessments and the design of the various waterways for the extreme event should be 
regularly reviewed, not just for water-retaining facilities and spillway/decant designs but also for 
stream diversions and runoff control structures.  The report should include the conclusions of such 
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analyses and any recommendations arising, together with a timetable for corrective works where 
appropriate. 
 
Post closure the frequency of such inspections may reduce, but the intent and scope would not be 
affected, as discussed in Chapter 6. In some instances, inspections may be required in perpetuity due 
to the long-terms risks posed. However, in the majority of cases it would be the role of the 
Independent Expert to ensure that the structures are compliant with the closure plan and that no 
untoward events are identified.  Finally, it would be the role of the Independent Expert to prepare the 
sign-off report stating that the facility is then safe and stable and that it no longer poses an 
unacceptable risk to life or to the environment. 
 
 

5.5 Extent and frequency of independent inspections 

The frequency of inspections undertaken by independent experts on behalf of the operator of 
operating facilities, according to best practice or BAT, may or may not coincide with the frequency of 
inspections planned by the Competent Authority. The extent and frequency of the independent 
inspections would initially be defined by the permit (directly or indirectly by commitment in the waste 
management plan) and, in particular, by the risk categorisation previously discussed.  An example of 
the likely frequency of inspections of Category A facilities was shown in Table 2.3.  It is likely that in 
some jurisdictions a similar frequency of inspection regimes would apply to Not-Category A facilities in 
cases where the risks posed are considered to require a higher level of observation and control.  Not-
Category A facilities where a significant volume of water is stored above ground level may come into 
this category. 
 
However, it may be necessary to undertake updated risk assessments of extractive waste facilities to 
ensure that any new or previously unidentified risk is addressed by existing procedures.  The 
independent expert should therefore review the risks posed at each inspection and recommend 
changes to their frequency where the risks or the structural conditions of the facility indicate the need. 
 
 

 
 
Figure 5.1. Plan for inspection, reporting, enforcement and compliance by Independent 

Expert.  

Preparation and issue fo data request to Operator

Scope inspection visit following review fo data provided

Site inspection by Independent Expert/Expert's team 

Presentation of initial findings at minuted site meeting

Issue of draft inspection report to Operator for comments

Issue of signed/certified inspection report to Competent Authority

Issue of notice and programme for any necessary safety, corrective 
or compliance measures to Operator

Supervision fo safefy, correction or compliance measures by the 
Independent Expert

Issue of Certificate of 
satisfactory completion of 

safety, corrective and 
compliance measures to 

Operator by Independent 
Expert 

Issue of enforcement notice 
by Competent Authority

following non-compliance 
with safety, corrective and 

compliance mesures by 
Operator

Pre-inspection 
planning

Site inspection

Reporting

Enforcement,
certificaiton and 

compliance
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5.6 Site inspection by Independent Expert 

The site inspection visit may require a significant preparation and planning from the independent 
expert, who will be expected to review all site data and to personally inspect all relevant facets of the 
facility.  Normally the extractive waste management plan and the site operating manual be used to 
provide background to these inspections, and that the performance of the facility be compared with 
these parameters to enable compliance with design and permitting objectives to be assessed. To this 
end it is recommended that the Operator prepare in advance a synopsis of all relevant inspection and 
monitoring data and instrumentation records, and provides this to the independent expert before the 
inspection. Where necessary, additional data or sampling may be sought during the inspection for 
confirmatory purposes. 
 
On completion of the inspection the Operator should arrange a round-up meeting in which the 
preliminary results and recommendations of the inspection process are discussed with the relevant 
site personnel. This meeting provides the opportunity to discuss any safety or stability issues which 
require urgent attention and also for additional data requests to be made. This meeting should be fully 
minuted for inclusion in the final inspection report. 
 
 

5.7 Reporting 

The preparation of the report will involve significant data review and analysis, and may from time-to-
time involve stability assessments and hydrological reviews.  The report should include in summary 
the appraisal of all the information obtained and should identify any shortfalls, whether in the 
inspection regime, operations or sampling deficiency.  It is not anticipated that stability or hydrological 
re-assessments will be required where inspections are undertaken annually, but the Independent 
Expert  should ensure that these take place, at minimum, at five- or ten-yearly intervals, dependent on 
the risk (see chapter 2.2 regarding Safety evaluation of existing dams (SEED). Clear and concise 
conclusions and recommendations should be prepared for inclusion in the report. The report should be 
issued to the Operator in draft for comment to ensure that there are no inconsistencies or 
misinterpretation of data.  However, it is considered unlikely that such a review of the draft would lead 
to modification to the conclusions or recommendations. The final report should be issued within six 
months of the date of the site visit and should include an executive summary for issue to the 
Competent Authority and for publication. It is NOT considered appropriate for the full report to be 
published. 
 
If the inspection by the independent expert has been contracted by the Competent Authority, as a 
regular inspection or to validate the monitoring and inspection report provided by the operator, the 
report should be submitted directly to the Competent Authority. 
 
An example of the contents of an inspection report by an independent expert for a tailings 
management facility is shown in Appendix 1. 
 
 

5.8 Recommendations 

The most important outcome of the inspections by the Independent Expert is the findings summarised 
in the conclusions and recommendations and, in particular, any measures which are identified as to be 
taken by the operator in the interests of safety.  Recommendations for modifications to any aspect of 
the management, operation or inspection and monitoring of the facility should be identified in the 
report conclusions as being either in the interests of improving operational efficiency or in the interests 
of safety. It is therefore anticipated that the independent expert would provide the following as part of 
these recommendations: 
 

5.8.1 Recommendations in the interests of improving operational/environmental 
performance 

These would be recommendations relating to non-urgent aspects of the operation or management of 
the facility. The Independent Expert should include a general guidance timetable for the 
implementation of these measures, which should be defined to suit the operator’s programme and 
resources but be in accordance with best practice.  However, recommendations should in general be 
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satisfactorily completed prior to the next Independent Expert inspection. Where such measures are of 
any significance, the Competent Authority would need to be advised of their extent, the reasons for 
their execution and the timetable. It is anticipated that the Competent Authority would track the 
measures to ensure that they are completed within the specified time frame.   
 

5.8.2 Recommendations in the interests of safety 

These would be recommendations concerning issues relating to safety, stability or environmental 
performance which require to be addressed with a degree of urgency.  It is essential that such issues 
be discussed directly with the Operator and that the independent expert provides a strict timetable for 
completion of such works. The Independent Expert should indicate the key stages of the works at 
which a further inspection of the specific elements of the facility are to be inspected by an independent 
expert.  All such works would need to be certified as having been satisfactorily completed, and the 
independent expert would then need to undertake a follow-up inspection to ensure that the facility is 
fully compliant at that date.  Where such works are required, the Competent Authority would need to 
be advised of their extent, the reasons for their execution and the timetable.  It is anticipated that the 
Competent Authority would track the works to ensure that they were completed within the specified 
time frame. Further, the Authority should receive a copy of the Certification prepared by the 
Independent Expert  following the satisfactory completion of the measures. 
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6. SPECIFIC ISSUES RELATED TO EXTRACTIVE WASTE 
PHASES 

Whereas the inspection actions with respect to tailings management facilities and waste heaps 
addressed in the previous sections are mainly generic with respect to the different extractive waste 
categories, this section addresses the inspection aspects of specific phases of the operation and 
deposition cycle which raise particular issues of concern and importance. 
 
The MWD covers extractive waste facilities at the pre-deposition stage, at operation, at closure and 
post closure, as well as abandoned facilities. The following provides a generic approach to the 
inspection of an extractive waste facility at these specific stages: 
 
 

6.1 Pre-deposition 

The design details of the facility, together with the waste management plan and including the initial 
version of the O&M Manual, would be prepared and submitted during the permitting stage. In some 
jurisdictions the independent review and certification of the design by an Independent Expert would be 
obligatory for facilities with a specified risk level. Where this is not available the Competent Authority 
may instruct such a review (often called “second opinion”) by an Independent Expert. This obligation 
would normally require an undertaking that the construction be overseen and Certified by an 
Independent Expert. The document submitted to the Competent Authority would therefore need to 
include the design Certification, together with a programme for the inspection and Certification of the 
pre-deposition works. The permitting stage would include a site visit.   
 
The Certification of the pre-deposition works would thus be submitted to the Competent Authority for 
approval. Apart from the obligation for the Competent Authority to inspect the facility before 
commencement of the deposition of waste in the facility as of MWD article 17 (1), it is likely that 
submission of the Certification of the initial construction stage would be a requirement of the operating 
conditions and of the issue of an operating permit. 
 

6.2 Operation 

Inspection of operating facilities has been discussed in detail throughout this document and is 
therefore not further discussed under this section. 
 

6.3 Closure 

In the period immediately preceding cessation of deposition of extractive waste in the facility and the 
initiation of the closure plan, the management of the facility, as reflected in the O&M Manual, would 
have undergone modification to reflect the changing operating parameters.  The target would be for 
the facility to achieve the design pre-closure stage, by which time all deposition would have ceased 
and the closure plan have been initiated. The need for inspection at this stage of the facility and 
subsequently would be defined not only in the permit but also in the closure plan as approved by the 
Competent Authority. The inspection regime at each level would be site-specific and based on the 
extent of the facility and the residual risk. At the highest risk level (which includes all Category A 
facilities) it is normal practice for the Competent Authority to receive a final closure report completed at 
the cessation of operations. This report would use as its basis both the ongoing operating inspection 
reports prepared by the operator and the closure plan. The extent to which the Competent Authority 
needs to undertake an inspection at this stage would be determined on the basis of the approach 
taken by the Competent Authority in that region. 
 
As the closure plan is instigated, the facility becomes less dynamic and it is likely that the level of 
inspection and monitoring can be reduced as the associated risks and level of the hazard potential 
decrease. However, some quality control monitoring would be required where the closure works are of 
a significant extent or involve complex engineering works. These works would then also be subject to 
approval by the Competent Authorities. Again, the extent to which the Competent Authority would 
undertake an inspection during the closure works would be determined on the basis of the approach 
taken by the Competent Authority in that region. However, a joint inspection involving the Competent 
Authority, any Independent Expert and the Operator would almost certainly be required at the end of 
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the closure period so that the necessary reporting and Certification could be provided and the level of 
monitoring and intervention during the post-closure period agreed.  
 
 

6.4 Post closure  

On completion of the closure works there would be a further period of monitoring to validate the 
function of implemented closure measures (often called function control), with site visits undertaken by 
the Competent Authority at, typically, initially every year and then reduced to every five to ten years, 
dependent upon the risk the facility poses and the results of the function control plan developed by the 
Operator. The facility would continue to receive inspection and monitoring by the Operator’s team and, 
from time-to-time, by the Independent Expert until the site is considered to be safe, geotechnically and 
geochemically stable and no longer to represent a significant risk to human life or the environment. 
The Operator will during duration of this period continue to report the results from the monitoring and 
inspections to the Competent Authority. At this stage it is anticipated that the final series of inspections 
and Certification would be prepared before the facility is handed over to the future owner.  
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7. WASTE SPECIFIC ISSUES 

The sections above describe inspections in a relatively generic manner. The majority of issues will 
thus be covered by the routine inspections described in Section 3 to 5 for operating waste facilities (in 
accordance with article 11 of the MWD), and be fully described in the Waste Management Plan and 
the O&M Manual for the facility. There are, however, environmental issues that are specific to some 
extractive waste types. This section outlines the main environmental issues related to some extractive 
waste types. Additional specific information related to specific waste types can be found in, e.g., the 
BAT-document. Table 6.1 below shows potential environmental impacts associated with the different 
main categories of extractive operations and waste facility types (modified from IMR, 2006).  
 
 

Table 7.1. Potential environmental impacts associated with the different main categories of 
extractive operations and waste facility types (Modified from IMR, 2006). 

 
 
 
The categories of extractive operations shown in table 7.1 may subsequently be further subdivided. 
Table 7.2 (at the end of the chapter) gives further examples of special provisions associated with 
different types of extractive waste and facility types and gives information on where further information 
can be found related to the specific waste types. 

Extractive Operation Overburden Waste Rock Tailings/Silt Environmental Aspects

Aggregates Deposited in heaps Deposited in heaps Deposited in heaps Dust from exposed facilities

Construction materials Backfilled into void Backfilled into void

Deposited in 

lagoons/tailings 

management facilities 

Contaminated seepages

Dimension stones
Used for reclamation of 

site and waste facilities

Used as aggregates and 

fill on and off-site
Used to backfill voids Occasional ARD 

Heap/slope stability

Stability of containment structures

Land use and requirements

Industrial minerals Deposited in heaps Deposited in heaps Deposited in heaps Dust from exposed facilities

Clay extraction Backfilled into void Backfilled into void

Deposited  in 

lagoons/tailings 

management facilities 

Contaminated seepages

Salt/potash
Used for reclamation of 

site and waste facilities

Used as aggregates and 

fill on and off-site
Underground backfill Leaching of process chemicals

Deep well disposal Heap/slope stability

Stability of containment structures

Land use and requirements

Salinity of drainage and runoff

Metals Deposited in heaps Deposited in heaps Deposited in heaps Dust from exposed facilities

Base-metals Backfilled into void Backfilled into void Underground backfill Contaminated seepages

Precious metals Construction use Underground backfill Used to backfill voids ARD from both waste rock and tailings

Used for reclamation of 

site and waste facilities

Used as aggregates and 

fill on and off-site

Deposited in tailings 

management facilities

Oxidation of tiosalts within TMF and in 

the recipient

Leaching of process chemicals

Heap/slope stability

Land use and requirements

Stability of containment structures

Manegement of water treatment sludge 

Energy minerals Deposited in Heaps Deposited in Heaps Deposited in Heaps Dust from exposed facilies

Coal /Lignite/Uranium Backfilled into void Backfilled into void
Deposited in tailings 

management facilities
Contaminated seepages

Oil shale
Used for reclamation of 

site and waste facilities
Underground backfill Leaching of process chemicals

Used to backfill voids Manegement of water treatment sludge 

Heap/slope stability

Stability of containment structures

ARD of both waste rock and silts

Mobilisation of PAHs

Mobilisation of radioactive elements

Radiological issues

Land use and requirements

Reactive waste 

Spontaneous combustion 

Heap-leach operations

Base-metals, precious 

metals, uranium

Remaining leachates, ARD, contaminated 

leachates, failing liners, dust emissions.

Spent ore heaps

Spent ore heaps is the remaining waste after heap-leaching ore. Heap-leaching is 

normally done by stacking crushed ore on lined heap-leach pads and sprinkling the 

ore with a leaching reagent, such as a cyanide solution or an acid solution.
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Apart from all the provisions discussed in sections 4 and 5 that should be subject to attention during 
inspections it is worth mentioning some specific environmental issues related to some of the extractive 
waste types generated within the EU.  
 
Sulphidic extractive waste (may be generated in, e.g., metal, base-metal, precious metals, 
aggregate, uranium and other energy minerals mining) 
Of particular importance for the environment are all types of sulphidic extractive waste, which may be 
generated in, e.g., metal, base-metal, precious metals, aggregate, uranium and other energy minerals 
mining. In contact with the atmospheres oxygen sulphidic extractive waste oxidises (weathers) 
whereby sulphuric acid and metals in solution is produced. Depending of the buffering capacity 
(neutralisation potential) of the specific extractive waste in question, the produced acid may be 
neutralised within the waste – or not – with consequent immobilisation of most metals as a 
consequence (often called Acid Rock Drainage – ARD). Even if the acid is neutralised, some elements 
may still occur in concentrations that may be above acceptable levels and permitted limits (often called 
Neutral Rock Drainage – NRD). ARD is a problem that often develops gradually and may have a 
delayed onset for many years (lag-time). For a good summary on ARD/NRD generation please go to: 
www.gardguide.com or http://www.inap.com.au . 
 

For this reason, sulphidic waste requires special management procedures throughout the entire life-
cycle of the extractive operation as compared to most other extractive wastes. 
 
Specifically the long-term aspects need to be fully integrated into the design, construction, operation, 
closure and post-closure management of the facility that manage sulphidic extractive waste and hence 
also into the inspection procedures. The material characterisation is of particular importance for 
sulphidic waste, both the initial characterisation in relation to the development of the design of the 
facility, the waste management plan and the conceptual closure plan and the validation 
characterisation performed during operation. Guidance on characterisation of sulphidic extractive 
waste can be found in e.g., FprCEN/TR 13376:2012 Overall Guidance Document on the 
Characterisation of Extractive Waste (see Appendix 6) and the GardGuide www.gardguide.com.  

 

ARD is spread through surface- and groundwater, however, the driving force for the oxidation of the 
sulphides is the oxygen transport to and into the waste. Thus measures aimed at minimising the 
sulphide oxidation rate should be focused on minimising oxygen transport to the sulphides and 
measures at minimising the impact of ARD should be focused on surface and groundwater transport 
and treatment. Measures aiming at minimising sulphide oxidation need to be long-term stable. 
 
Inspections related to sulphidic extractive waste facilities need to assure the life-cycle management of 
the waste focussing in particular in the long-term aspects. Sulphidic extractive wastes are often related 
to elevated metal concentrations in the waste that may require special care with regard to dust 
prevention, access to land, use of the extractive waste as aggregates, etc. When processing sulphide 
rich ores, apart from generating a sulphidic waste, the process water may also contain elevated 
concentrations of thiosalts which are deposited with the tailings into the tailings pond. When the 
tiosalts oxidise, this may acidify the tailings water in the TMF. Thiosalt oxidation may also be delayed 
and may thus occur in the recipient which may lead to oxygen depletion and acidification. 
Conventional lime treatment of acid and metal rich water does not remove the thiosalts.  
 
ARD may affect not only the structure/structures of the waste facility but also the underlying structures 
which may affect the stability of the facility. Concrete and iron structures should be specifically 
inspected, in particular if these structures go through or under a dam. Precipitation of elements 
released by sulphide oxidation may precipitate in filters and drains, which may gradually affect the 
stability of structures and complicate monitoring. 
 
If ARD treatment is required at a facility this may generate significant quantities of sludge that need to 
be managed (and inspected) correctly. 
 
Figure 7.1 show some examples of ARD emerging at the toe of extractive waste facilities containing 
sulphidic waste. Figures 7.2 and 7.3 show examples of how ARD may affect concrete structures and 
the effects this may have. 
 

http://www.gardguide.com/
http://www.gardguide.com/
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Figure 7.1. ARD emerging at the toe of extractive waste facilities containing sulphidic waste. 

 

  
 
Figure 7.2. Tasna TMF in Bolivia. Upper left: The water from the up-stream part of the 

catchment area is led in a culvert under the TMF. The orange/redish colour of the 
water indicates iron hydroxide precipitation and ARD. Right: Inside the culvert the 
walls have been “eaten” by the ARD. Bottom left: Sinkhole in the TMF after the 
collapse of the culvert under the tailings. 
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Figure 7.3. Sasa TMF in FYROM. Upper left: The water from the up-stream part of the 

catchment area is led into a culvert under the TMF. Upper right: Sinkhole in the 
TMF after the collapse of the culvert under the tailings. Bottom left: The exit of the 
culvert downstream the TMF. Bottom right: the affected stream after the collapse 
of the culvert. 

In summary, in addition to the aspects discussed in chapters 4 and 5, some of the issues that should 
receive specific attention during inspection of mining waste facilities containing sulphidic extractive 
waste with a potential for ARD/NRD production  are: 

¶ Long-term aspects of sulphide oxidation need to be fully integrated into the design, 
construction, operation, closure and post-closure management of the facility. 

¶ Material characterisation (initial characterisation and the validation characterisation) 

¶ Evolution of ARD (keep in mind the potential lag-time for ARD onset) 

¶ Water management (all aspects) 

¶ Risk of ARD degrading metal and concrete structures 

¶ Risk of ARD/NRD precipitates affecting the function of filters and drains 

¶ Risk of environmental impacts from ARD/NRD 
 
Management of sulphidic extractive waste may also pose a risk of trans-boundary effects (e.g., of 
large TMFs containing ARD producing waste located near rivers that crosses borders or near a border 
to another Member State). Consequently, it might be necessary to set up a procedure for exchange of 
information/inspection results between neighbouring MSs. 
 
 
Waste from extraction of precious metals 
Precious metals are often extracted by cyanide leaching, in tanks or in heap leaches. Cyanide 
destruction is mandatory before disposal of tailings containing cyanide rich process water into the TMF 
according to the MWD article 13(1). This will in practice eliminate the risk of accidents similar to the 
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Baia Mare accident. Never the less, residual concentrations of cyanide and cyanide decomposition 
products may still be of environmental concern on a local scale. In addition, high concentrations of 
nitrogen species occur when cyanide is decomposed. Especially, high concentrations of ammonia 
may be of particular environmental concern in high pH environments because of the risk of ammonia 
toxicity for aquatic species (due to dissolved NH3). 
 
In addition to the aspects discussed in chapters 4 and 5, inspections of facilities receiving waste from 
cyanide leaching should therefore consider: 
 

¶ the effectiveness of the cyanide destruction process 

¶ risks related to residual concentrations of cyanide and cyanide decomposition products 
 
Also here the risk of trans-boundary effects exists in the case of incorrect operation, and procedures 
similar to those mentioned above for TMFs containing ARD producing waste may be necessary. 
 
Heap-leach operations 
Heap-leach operations, where stacks of crushed ore are leached on a lined pad, use cyanide or acid 
solutions to leach the ore (e.g., precious metals, uranium and base-metals). The leachates are 
collected at the bottom of the stack and further processes. During operation, the heap-leach is not a 
waste facility, however, after the stack has been leached the spent ore may remain and be left on the 
leach pad and thus become a spent ore heap the need to be properly closed. Apart from physical 
stability issues, environmental issues such as residual process solutions, ARD, etc, need to be 
addressed properly during inspection. 
 
Red mud 
Red Mud is produced when applying the Bayer process for alumina production. It is the insoluble 
product after bauxite digestion with sodium hydroxide at elevated temperature and pressure. It is a 
mixture of compounds originally present in the parent mineral, bauxite, and of compounds formed or 
introduced during the Bayer cycle. It is disposed as a slurry or paste at varying solid concentration 
depending on degree of dewatering, pH in the range of 13 and high ionic strength. Red Mud contains 
silica, aluminium, iron, calcium, titanium, as well as an array of minor constituents, namely: Na, K, Cr, 
V, Ni, Ba, Cu, Mn, Pb, Zn etc. The variation in chemical composition between different RMs worldwide 
is high. The high alkalinity may constitute a problem and a risk at disposal as the leachates. The high 
alkalinity in the leakage/seepage may affect the composition of underlying formations of the facility 
which may affect the stability of the facility. The high alkalinity and high pH liquid and slurry is highly 
corrosive towards biologic tissues and constitutes a major risk to human health and the environment 
upon contact and it is also corrosive towards some metals, in particular Al. Such facilities should 
always be classified as Category A facilities. Experience shows that deposits of red mud can produce 
high alkalinity leachate for many decades after closure or abandonment. Due to the instantaneous 
danger of contact with the liquid or slurries, inspections at red mud facilities must ensure that no 
malfunctions occur, e.g. by paying specific attention to the risk of undermining or corrosion of the 
containing and underlying structures. For facilities located near waterways or water bodies or near the 
boundary to another MS, procedures for trans-boundary information on risks and inspection results 
should be in place. 
 
Uranium 
Uranium waste-rock and tailings often contain sulphides, elevated concentrations of uranium and 
other radioactive elements (e.g., Cs-137, Pb-210, Pb-212, Ra-226, Ra-228, Ac-227, Th-230, U-235, 
U-238, Po-210). A minimum set of analysis would for radioactive elements, in accordance with the 
IAEA guidelines, include at least U, Gross Alpha, Gross Beta, and Ra-226. 
 
The management of the waste-rock from Uranium extraction is often related to the same issues as for 
sulphidic waste with the additional complexity of the radioactive elements. 
 
Tailings from uranium leaching, which is normally done as an acid leach at elevated temperature with 
the addition of an oxidant, such as pyrolusite (needed to oxidise U

4+
 to U

6+
 which is more soluble in 

acid leachates). This results in tailings containing very acid and metal rich process liquids, which 
sometimes are neutralised before deposition. Water treatment sludge at uranium mines often contain 
elevated contents of metals and radioactive elements. Uranium tailings facilities would nowadays 
typically be lined to avoid contamination of surface water and groundwater during operation. Long-



  

57 
 

term aspects are fundamental for the management of uranium extraction waste and should be 
considered at all stages of the project life-cycle, where to a large extent the same rules applies as for 
sulphidic extractive waste. 
 
In addition to the general provisions as discussed in section 4 and 5, inspections at facilities for waste 
from extraction of uranium should take into account the same issues as for sulphidic waste and risk 
related to radioactive elements in waste, water and air (mainly radon and particles containing 
radioactive elements). 
 
For facilities located near waterways or water bodies or near the boundary to another MS, procedures 
for trans-boundary information on risks and inspection results should be in place. 
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Table 7.2. Special provisions for some extractive wastes (in addition to the general provisions as described in sections 4 and 5). 

Extractive waste 

Environmental issue related to type of facility   
Tailings Management 

Facility 
Waste Rock Heap Comment More info can be found at e.g., 

Sulphidic wastes 
including tailings/waste 
rock and aggregates  

Condition of tailings deposit 
ARD and NRD drainage / 

seepage 

i)    ARD/NRD leaching requires site 
specific monitoring of surface water 

and groundwater 
www.gardguide.com 

ARD and NRD drainage / 
seepage 

Seepage/drainage may affect the 
underlying soils and the stability of 

the facility 

ii)  Long-term ARD aspects may be 
related to dams constructed using 
the coarse fraction of the tailings 

http://eippcb.jrc.ec.europa.eu/reference/  

Lag time for onset of ARD 
may be prolonged during 

operation as fresh tailings are 
continuously deposited on top 

often together with alcaline 
process water 

Lag-time for onset of ARD. 

iii)  Elevated thiosalt concentrations 
in discharge during operation may 

cause acidification and oxygen 
depletion in the recipient. 

See Appendix 6 

Integrity of all concrete 
structures as they are 

affceted by acid water and 
sulphate 

Degradation of rock particles 
containing high content of 

sulphides 
  http://www.inap.com.au/ 

Integrity of all iron structures 
as they are affceted by acid 

water 
Stability of heap   

Detailed waste characterisation is 
essential to minimise ARD/NRD 

problems and for designing, 
operating and closing the facility. 

http://www.imwa.info/piramid/ 

Increased risk of ARD in 
dams built using tailings 

(coarse fraction).   
  http://www.mend-nedem.org/ 

Elevated concentrations of 
thiosalts in facility and 

discharge. 

  
    

  

Long-term issues related to 
ARD/NRD to be considered in 

design, operation, closure 
and after closure 

Long-term issues related to 
ARD/NRD to be considered in 
design, operation, closure and 

after closure 

Often require closure measures that 
limit oxygen transport to the 

sulphide waste 
  

 

  

http://www.gardguide.com/
http://eippcb.jrc.ec.europa.eu/reference/
http://www.inap.com.au/
http://www.imwa.info/piramid/
http://www.mend-nedem.org/
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Table 7.3 continued:  Special provisions for some extractive wastes (in addition to the general provisions as described in sections 4 and 5). 

Extractive waste 

Environmental issue related to type of facility   
Tailings Management 

Facility 
Waste Rock Heap Comment More info can be found at e.g., 

Precious metals tailings 
and spent ore 

CN levels in facility, discharge 
or seepages. 

Often the same issues related to 
waste-rock as for sulphidic waste 

and for base-metals 

i)    CN requires site specific 
monitoring of CN levels in surface 
and ground waters. 

http://www.cyanidecode.org/ 

Elevated  nitrogen 
concentrations in the 

discharge (resulting from CN-
destruction) 

ii)   Elevated ammonia 
concentrations in discharge 
increases risk for ammonia toxicity 
in the recipient. 

http://eippcb.jrc.ec.europa.eu/reference/  

Base metals (also see 
sections on sulphidic 
waste and precious 
metals)  

Metal concentrations in 
seepages and airborne 

particles 

Metal concentrations in seepages 
and airborne particles 

Acid leaching requires site specific 
monitoring of metal levels in surface 
and ground waters; metals in tailings 
and waste-rock require dust 
deposition moitoring. 

  

  

Potash wastes Not applicable 

Degradation of rock particles 
Elevated conductivity and salt 
content in drainage require 
monitoring of surface and ground 
waters 

http://eippcb.jrc.ec.europa.eu/reference/  

Solution effects  UNEP and IFA, 2001. Environmental 
Aspects of Phosphate and Potash 

Mining. 

Heap stability  

  

Bauxite (Red Mud) 
High alkalinity of residual 
process waters in tailings 

  

The high alkalinity in the 
leakage/seepage may affect the 
composition of underlying 
formations of the facility which may 
affect the stability. 

http://redsludge.bm.hu 

Alternatives to slurried tailings 
disposal are available. 

http://eippcb.jrc.ec.europa.eu/reference/  

Halite 
Elevated chloride and sodium 

levels 

Degradation of rock particles Elevated conductivity (TDS) in 
drainage require monitoring of 
surface and ground waters 

  

Solution effects http://eippcb.jrc.ec.europa.eu/reference/  

Heap stability    

Uranium (see sections on 
sulphidic waste and base 
metals) 

Acidic tailings, radionuclides, 
radon, water treatment sludge 

issues 
ARD, radon, water treatment 

Radiological aspects of the 
management of waste from 
extractive industries, including 
current and past uranium mining 
and milling activities, are covered by 
Chapter III of the Euratom Treaty 
and secondary legislation. 

SEC(2011) 340 final “Situation 
concerning Uranium mine and mill 

tailings in the European Union” 

http://www.iaea.org/ 

Coal ARD/NRD, dust ARD/NRD, spontaneous ignition   http://www.gardguide.com 

http://www.cyanidecode.org/
http://eippcb.jrc.ec.europa.eu/reference/
http://eippcb.jrc.ec.europa.eu/reference/
http://redsludge.bm.hu/
http://eippcb.jrc.ec.europa.eu/reference/
http://eippcb.jrc.ec.europa.eu/reference/
http://www.iaea.org/
http://www.gardguide.com/
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Appendix 1: Typical contents of the Independent Expert’s inspection report 

 
 

1. Name and situation of mine waste facility:  

2. Name and address of Competent Person/Inspecting Engineer: 

3 Qualifications of Inspecting Engineer: 

 Date of appointment as Competent Person/Inspecting Engineer 

 Date of expiry of statutory appointment 

4. Name and address of Operator who appointed the Competent Person/Inspecting Engineer: 

5. Name and address of Enforcement Authorities: 

6. Name and address of Responsible Contacts: 

 Mine/Quarry Manager 

 Deputy Mine/Quarry Manager 

 Mill Superintendent 

 Facility Supervisor 

7. Date of Inspection: 

8. Background: 

8.1. The Terms of Reference, i.e. legislation/regulation/compliance/post incident reporting 

8.2. Scope of Inspection 

8.3. Documentation 

9. General description: 

9.1 Description of the facility 

9.2 Catchment 

9.3 Geology 

9.4 Details of modifications, remedial works and history, recent reports and investigations 

9.5 Embankment details, main confining embankment; decant system; tailings disposal system, 

emergency spillway, etc 

9.6 Access details 

10. Description of inspection and conditions found: 

10.1 General 

10.2 Confining embankment(s), main embankment, saddle dams, disposal paddocks/lagoons 

10.3 Spillway arrangements, decant system, emergency spillway 

10.4 Reservoir area 

10.5 Return water system 

10.6 Tailings deposition 

10.7 Old workings 

10.8 Inspection and monitoring routines 

10.9 Instrumentation, surface/hydrographic survey; piezometers; seepage; freeboard 

11. Review of flood and discharge capacity: 

11.1 Hazard categorisation 

11.2 Flood study 

11.3 Alterations to overflow sill or to the level of water that may be stored 

11.4 Means of lowering the water and of controlling the inflow 

12. Seismic risk: 

13. Supervision provided by the Operator: 

14. Correctness of particulars in the statutory record: 

15. Findings and recommendations of the Competent Person/Inspecting Engineer: 

15.1 Conclusions 

15.2 Recommendations in the interests of safety and timetable for completion 

15.3 Recommendations not in the interests of safety 

16. Date of next inspection: 

 

Dated this _____________ day of __________________________2011  
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A. N. Other 

Independent Expert  

17. Figures/Plans: 

18. Photographs: 

Appendices: 
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Appendix 2: Example of contents of Operating and Monitoring Manual to be included in the 

Waste Management Plan 

 

Introduction 

Background/History 

Facility description 

Facility classification 

Mine waste disposal 

Operating parameters 

Operating rules 

Hydrology 

Hydrological parameters 

Reservoir operating rules 

Seismology 

Operating parameters 

Instrumentation 

Description of equipment 

Maintenance procedures 

Recording and sampling protocols 

Inspection and monitoring routines 

 

Figures 

 

Appendices 

A Contact Details for Statutory/Regulatory Appointees 

B Inspection & Monitoring Record Sheets  

C Instrumentation Record Sheets 

D Emergency Response Protocol 
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Appendix 3: Example of daily inspection record sheets for use by Operator 

Ref. Cambridge 2006 

 

 

Daily site records  Week ending------------------------ 

 
Tailings Depository No. Mon Tue Wed Thu Fri Sat Sun 

New seepages/change in condition of seepage        

New cavities/cracks in embankments        

Signs of instability/surface movement        

Erosion/animal or other damage        

Tailings/silt deposition in progress        

Leakage or movement of disposal pipeline        

Obstruction to flow at deposition point        

Return pump fully operational        

Obstructions to outlet flow        

Reservoir level mOD        

Emergency spillway clear and unobstructed        

Freeboard (m)        

Deviations from approved operational procedures        

Supervisor’s Initials 
 

       

 

 

Mine Waste Stockpile No. 

       

Maximum height of stockpile (m)        

Signs of instability/surface movement in stockpiles        

Changes in seepage/drainage conditions        

Signs of instability in haul roads and ramps        

Condition of safety berms on roads/ramps        

Tipping/hauling in progress        

Deviations from approved tipping procedures        

Supervisor’s Initials        

 

Remarks:   

   

   

   

 

Site Manager:   Date:  

 

 

Remarks:   

   

   

   

 

Supervising Engineer:   Date:  
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Appendix A4: Pro forma instrumentation record sheets 

 

Example of monthly instrumentation sheets for use by Operator 

Ref. Cambridge 2006 

 

Monthly instrumentation records  Date of record------------------------ 

D D  M M  Y Y 

Monthly Piezometer Record (Sheet 1 of 2) Month ending 

Reservoir Level mOD   

Standpipe Piezometer Readings 

Piezometer 

No. 

Tip Elevation 

(mAOD) 

Gauge Reading 

(m) 

Piezometric Level  

(mAOD) 

Previous Record 

(mAOD) 

Difference 

(m) 

P1      

P2      

P3      

P4      

P5      

P6      

P7      

P8      

P9      

P10      

P11      

P12      

P13      

P14      

P15      

P16      

 

Remarks   .…..…………………………………………………………………………………… 

…………………………………………………………………………………………………. 

D        

Instrumentation supervisor’s initials   Date  

Site Manager:   Date:  
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Monthly seepage records Date of record------------------------ 

 

Tailings reservoir at time of sampling   ______________mOD 

Weather during sampling    

 

 
Tailings 

Depository No. 

pH Cond Alk Solids SO4 Cl Fe Cu Zn Al Pb As 

Upstream control 

borehole 

            

Reservoir inflow             

Tailings reservoir              

Return water             

Seepage location No1             

Seepage location No2             

Seepage location No3             

Seepage location No4             

Seepage location No5             

Seepage location No6             

Reservoir level mOD             

Downstream control 

borehole 

            

Downstream water 

course 

            

Sampler’s Initials 
 

            

Laboratory test sheet              

Deviations from 

approved sampling 

procedures 

            

Supervisor’s 

Initials 
            

 

Remarks:   

   

   

   

 

Site Manager:   Date:  

 

 

Remarks:   

   

   

   

 

Supervising Engineer:   Date:  
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Six-monthly survey records  Date of record------------------------ 

Tailings Management Facility 

        

Survey record (Sheet 1 of 2) Month ending 

Reservoir Level mOD   

Crest Survey Beacons 

Beacon  Current value Previous reading Difference 

 

No. Elevation 

(mAOD) 

X ordinate 

(m) 

Y ordinate 

(m) 

Elevation 

(mAOD) 

X ordinate 

(m) 

Y ordinate 

(m) 

Elevation 

(m) 

Ordinate 

(m) 

1         

2         

3         

4         

5         

6         

7         

8         

9         

10         

11         

12         

13        

14        

15        

16        

17        

 

Remarks   .…..…………………………………………………………………………………… 

…………………………………………………………………………………………………. 

D        

Instrumentation supervisor’s initials   Date  

Site Manager:   Date:  
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Appendix A5:  Pro forma hazard assessment record sheets 

 

Examples of hazard assessment record sheets for use by Operator 

Ref. Cambridge 2005 

 

Tailings Management Facility 
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Mine Waste Tip/Stockpile 
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Appendix 6 

Summary of the on-going European standardisation work in CEN/TC 292 

February 2012 

1. Introduction 
The European Directive (2006/21/EC) on the management of waste from the extractive industries 
requires guidance on waste characterization as a basis for the development of waste management 
plans. For the implementation of the Directive, the Commission gave a mandate M395 to CEN, the 
European standardization organisation. A working group “Wastes from the extractive industries” 
(WG8) established under CEN/TC 292 “Characterization of waste” has been involved in the task of 
developing standards for extractive waste. This paper presents an overview of current status of the 
standardisation activities.  
 
 

2. Scope of standardisation work 
The focus of the standardisation work is on extractive waste, i.e. wastes resulting from the 
prospecting, extraction, treatment and storage of mineral resources and the working of quarries. The 
scope of the standardisation work: 
 
- guidance on characterization of extractive waste (general methodology on use of methods (here 

references are given to EN 12920) 

- guidance on sampling (here reference is given to EN 14899) 

- test methods for determination of acid generation behaviour  

- methods for measuring WAD (easily liberatable) cyanide 
 

The mandated work started in April 2009 and all work tasks will be completed by January 2013 at the 
latest. The starting point for all tasks was the evaluation of existing standards and assessment of their 
applicability to extractive waste, and the identification of needs for modifications. A special focus is on 
sulfidic wastes, primarily from some metal and coal mines, due to the potential weathering of sulfides 
that may lead to the production of acidic (or neutral) and metal laden drainage, commonly known as 
acid rock drainage (ARD) or acid/neutral rock drainage (A/NRD). 
 
 

3. Status of CEN standardization documents 
The European standardization Committee (CEN) publishes documents with different status in CEN 
document hierarchy. A European Norm (EN) has the highest status and is a method that has been 
subjected to a robustness study and validated by a round robin test. The validation study gives 
information on the precision and applicability of the developed method for the test materials. 
Development of an EN takes about three years and includes two enquiries (the first seeks comment 
from all CEN standardization bodies and the second is a formal vote for the approval of the final draft). 
European Norms developed by the CEN are to be reviewed at least every five years. 
A Technical Specification (TS) is a non-validated method and has a limited existence time of 6 years 
(first review after 3 years). Whereas Technical Reports (TR) are non-normative documents. However, 
the status of the Technical Reports may for a specific purpose be raised by a decision of the 
Commission. The procedures for publishing of a TR/TS are simpler and faster then a EN, the 
documents are sent out to the standardization committee for Technical committee approval (TCA). 
The received comments are taken care of by responsible WG (in this case WG 8) and the technical 
report/specification is then published. 
 
 

4. Current status of standardisation work 
One European standard (European Norm – EN), three guideline documents (TR, technical reports), 
one technical specification (TS) on aspects related to the characterization of extractive wastes have 
been developed by CEN/TC 292. A summary of the current status of the documents is given in Table 
1. In the following paragraphs the content of the documents are shortly presented. 
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Table 1. Status of the deliverables from the standardisation work related to the Mandate M395. 

Number Standard title Status (situation February 2012) 

FprCEN/TR 
16376:2012 

Characterization of waste — Overall guidance 
document for characterization of wastes from 
the extractive industries 

Currently submitted to TCA 

FprCEN/TR 
16365:2012 

Characterization of waste –Sampling of waste 
from extractive industries 

Currently submitted to TCA 

EN 15875: 
2011 

Characterization of waste - Static test for 
determination of acid potential and 
neutralisation potential of sulfidic waste 

Ready and published 

FprCEN/TR 
16363:2011 

Characterization of waste — Kinetic testing for 
assessing acid generation potential of sulfidic 
waste from extractive industries 

Currently submitted to TCA 

CEN/TS 
16229:2011 

Characterization of waste – Sampling and 
analysis of weak acid dissociable cyanide 
discharged into tailings ponds 

Ready and published 

 
 
4.1 Technical Report: Overall guidance document  
This Technical Report (FprCEN/TR 13376:2012) gives guidance and recommendations on the 
application of methods for the characterization of waste from extractive industries, i.e. wastes resulting 
from the prospecting, extraction, treatment and storage of mineral resources and the working of 
quarries. The document covers characterization methods for both physical and geochemical properties 
and also other significant aspects, from planning to interpretation and reporting. The main purpose of 
the document is to aid the extractive industry and regulatory agencies in the member states in 
understanding how to perform waste characterization for planned, active and closed extractive 
operations. The document addresses key questions to be answered in the planning of waste 
characterization at different stages of mining activities. It also gives information on what kind of results 
can be derived from specific test methods including limitations and other important aspects (e.g. 
sample requirements). 
 
The general guidance document will also in many cases be applicable to other types of mineral 
wastes. 
 
4.2 Technical Report: Sampling from extractive waste 
This Technical Report (FprCEN/TR 16365:2012) gives guidance on development of a sampling plan 
for wastes from the extractive industry. The document is based on the EN 14899 series. The aim of 
the report is to provide complementary information to EN 14899 and its supporting technical reports.   
 
A key focus of the technical report is 
 
- to give information about key elements in a sampling plan, especially on aspects related to 

sampling approach and reliability of sampling  

- to identify all the specific information that is relevant to the extractive industry (e.g. sampling 
requirements, sampling situations, procedures and recommendations for sample number, size, 
mass, description and handling). 

-  
The guidance is also applicable for sampling from closed sites in case sampling and testing of waste is 
required. Sampling at closed sites, including abandoned historic mine-sites, may in some cases 
require specific approaches e.g. due to accessibility and limited background information. This Report 
focuses mainly on sampling for geochemical rather than geotechnical requirements. Sampling for 
geotechnical requirements is only addressed to a limited extent and references are made to existing 
documentation.  
 
4.3 Methods for determination of acid generation potential 
European norm: Static test for determination of acid potential and neutralization potential of 
sulfidic waste 
The European standard (EN 15875:2011) defines methods for determination of the neutralization 
potential, acid potential and the calculation of the net neutralization potential. As basis for the 
European standardisation for the static test was chosen the modified Acid-base accounting (ABA) 
method of Lawrence and Wang (1996) because the method has been widely used in industry and 
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research; it takes into consideration the slower reaction time of some buffering minerals; it does not 
contribute to overestimation of neutralization potential (NP) by using high temperatures or extremely 
low digestion-pH; and the method has good repeatability and reproducibility. 
 
The neutralization potential of a sample is performed on a pulverized sample by adding water and a 
pre-determined amount of acid to the suspension. The initial acid amount is based on the carbonate 
content. The suspension is mixed throughout the test. Acid is added at start. After 22 hours the pH of 
the suspension is measured and, if needed, adjusted between 2,0 and 2,5. After 24 hours the test is 
terminated and the suspension is back-titrated with base to pH 8,3. The acid consumed in the test is 
converted to NP in mol H

+
/kg or calcium carbonate equivalents (kg CaCO3/t of waste). 

 
The standard includes the determination of sulfur/sulfide content of waste and based on this the 
calculation of acid potential (AP). The acid neutralization potential (AP) is determined based on the 
total sulfur content either by bomb combustion according EN 14582 or by high temperature 
combustion according to ISO 351 or ISO 15178. Calculation of AP as instructed by EN 15875 
assumes all sulfur to appear as pyrite and AP is expressed as mol H

+
/kg or calcium carbonate 

equivalents (kg CaCO3/t of waste). If either through mineralogical or chemical analysis it is shown that 
substantial parts of total sulfur is sulfate, then a more appropriate (realistic) AP is obtained by 
analysing sulfur species. The standard also includes examples of potential test methods for sulfur 
speciation. 
 
Based on the results from the determination of AP and NP the net neutralisation potential (NNP) 
or/and the neutralisation potential ratio (NPR) is calculated. This information is then used in the 
judgment of potential risk for acid drainage. 
 
The test method for determination of NP also includes information from the validation study (inter-
laboratory comparison) including results from 18 European laboratories. The validation study gives 
information on the repeatability and reproducibility of the test and applicability of the test method to 
different types of extractive sulfidic wastes. 
 
4.4 Technical report: Kinetic testing guidance 
This Technical Report (FprCEN/TR 16363:2011) describes the performance and evaluation of kinetic 
tests for sulfidic waste material that according to previous testing (primarily acid-base accounting), is 
likely to go acidic or when the result of such testing is inconclusive. This document also covers the 
issue of drainage from sulfidic material that is likely to be well buffered but that will produce a neutral 
drainage potentially affected by sulfide mineral oxidation. 
 
The document includes references to existing international and European guidelines and standards 
and gives guidelines for method selection and data interpretation.   
 
4.5 Technical Specification: Sampling and analysis of weak acid dissociable (WAD) cyanides in 
tailings ponds 
This Technical Specification (CEN/TS 16229:2011) specifies methods for sampling and analysis of 
cyanides (WAD) in tailings ponds. Two alternative analytical methods (EN ISO 14403, ISO 6703-2) are 
mentioned for the determination of WAD. 
 
Weak Acid Dissociable (WAD) cyanides are the only compounds that are mentioned in the directive 
and to which limit values have been assigned. The scenario described therein is “a pond involving the 
presence of cyanide”, and sampling has to be done “at the point of discharge of the tailings from the 
processing plant into the pond”.  
 
 

5. Reference 
Lawrence, R.W. and Wang, Y. (1996) Critical Evaluation of Static Test Procedures for Acid Rock 
Drainage Prediction. MEND Project 1.16.3, MEND Program, Natural Resources Canada, Ottawa, July 
31, 1996. 
 


