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1 Background
This section provides an introduction to the project along with details on the requirement for a Waste Management Plan.
An overview is also provided of the approach and methodology resulting in this document.

1.1 The Project
1.1.1 Vallex Group is a group of companies with operations in Armenia and Russia. The company has mining operations
across Armenia which are undertaken by a number of subsidiary companies. Operations at the Teghout copper‐
molybdenum mine in northern Armenia are undertaken by three of these subsidiary companies with responsibility
for different aspects of the project:
■

Lernametalurgiai Institute cjsc – project engineering construction supervision, process support;

■

Armenian Copper Programme cjsc (ACP) – initial owner of the mining licence; and

■

Teghout cjsc – the site operational entity of Vallex Group.

1.1.2 The Teghout copper‐molybdenum reserve was identified by the Soviet Union in the mid‐1970s with a range of
preliminary surveys being undertaken. A licence to develop the deposit was granted to ACP (then named Manes
yev Vallex cjsc) in 2001 which conducted further assessment works at the site. Preparatory site works commenced
at Teghout in 2007 with ore processing commenced in late 2014. The operational life of the mine is expected to be
at least 25 years.
1.1.3 Teghout is the second largest copper‐molybdenum deposit in Armenia which, according to Soviet‐era reserve
estimates, contains around 1.6 million tonnes of copper within estimated 454 million tonnes of ore. Assessments
undertaken by Vallex have confirmed that around 147 million tonnes of ore are extractable within the upper part
of the reserve at a rate of around 7 million tonnes of ore per annum. This is likely to yield some 460,000 tonnes of
copper and 16,000 tonnes of molybdenum during the first stage of the project.
1.1.4 The project involves a number of components:
■

Removal of an estimated 64 million m3 of soil and overburden rock materials, of which about 20 mln m3 has
already been removed as of end‐2014;

■

Creation of an open cast mine with an area of 212ha. The pit area will be around 1.5km long and 1km wide,
excavated to a depth of 480m;

■

Construction of a mine processing plant with an initial capacity of processing 7 million tonnes of ore;

■

Development of a waste depository for overburden rock and oxidised rock that are not handled through the
mine processing plant;

■

Development of a tailings depository;

■

Development of water treatment lagoons and culverts to divert existing water courses;

■

Development of site buildings for administration and welfare functions, plant and vehicle maintenance; and

■

Site access infrastructure, including temporary roads and a bypass around the site.

1.2 Location
1.2.1 Teghout is located in Lori, a province of Armenia bordering with Georgia. The site lies 70km to the northeast of the
city of Vanadzor which is the main administrative centre of the region and 32km to the south‐west of the second
largest city in the region, Alaverdi. The closest residential areas are the villages of Shnogh and Teghout, located 6
and 4km to the south‐west of the site. Figure 1 illustrates the location of the deposit within Armenia.
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Figure 1: Location of Teghout Copper‐Molybdenum Mine, Lori Province, Armenia

1.3 Work Requirement
1.3.1 A range of environmental and social impact assessments have been undertaken for the project. This has included
general assessments of the project and specific assessments against International Finance Corporation (IFC)
Performance Standards and Environmental, Health & Safety (EHS) guidelines. These assessments have resulted in a
range of recommendations for the project relating to the management of waste which are described below.
Environmental Impact Assessment 2006
1.3.2 In 2006, ACP undertook an Environmental Impact Assessment (EIA) of the project that described the background to
the site and proposed operations and identified broad impacts resulting from the project.
1.3.3 The report described a number of the principal waste streams associated with the project providing quantifications
where available. Limited information was provided on the management of wastes at a site level and the proposed
treatment and disposal routes were partially described in this document.
Environmental and Social Due Diligence 2010
1.3.4 In 2010, Teghout cjsc commissioned an Environmental and Social Due Diligence (ESDD) of the project against IFC
Environmental and Social requirements and applicable European Union (EU) regulations, (i.e. a gap analysis). The
work provided an understanding of compliance with the IFC requirements and an indication of the level of social
and environmental risks associated with the project.
1.3.5 This work recognised that waste is an unavoidable by‐product of the project and that a range of hazardous and non‐
hazardous waste materials would be generated. The work also made a number of observations regarding plans and
proposals for the management of waste throughout the project which were included in the Environmental and
Social Action Plan (ESAP):
■

There is no standalone Waste Management Plan;
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■

There is no information on waste generation and management for the construction stage; measures for waste
management were not suggested;

■

The information on waste generation has not been updated since the EIA undertaken in 2006;

■

Measures for waste minimisation for construction and subsequent operational phases are not developed;

■

The project documentation and EIA provides only limited measures for waste recovery and reuse and there is
no detailed assessment of possible ways to recover and reuse waste materials considered on the project
documentation;

■

There is limited information on management of certain types of waste;

■

There are no local contractors and places for processing waste materials such as used oil and tyres in the region
(municipal wastes are burnt or piled along roads or buried in unofficial landfills);

■

There are no local contractors for the transfer of hazardous waste materials such as luminescent lamps, used
oil, oily sludge and soil;

■

There is a lack of local consumers of wood waste;

■

Although there are plans for construction of the landfill near Akhtala together with municipal authorities, more
detailed technical solutions are not presented; and

■

There are no technical solutions on environmentally sustainable management of wastes on the industrial site
(including used oil, tyres, and waste from maintenance of vehicles).

Environmental & Social Sustainability – Site Assessment 2012
1.3.6 A review of the project and previous assessment work was undertaken by EKF in June 2012 as part of their
considerations for approving the guarantee for financing of the project. The resulting report stated that the project
needed to implement a number of actions prior to financial close in order for EKF to approve the funding.
1.3.7 These included implementing recommendations within the ESAP along with additional EKF requirements. For waste
management these requirements included:
1.3.8 To develop a Waste Management Plan for the construction, subsequent operational lifespan and eventual closure
stages in line with the project as defined in 2010, including:
■

Accurate calculation of the amounts of waste generated;

■

Development of an inventory of wastes from the construction phase;

■

Establishment of waste management procedures (handling, storage, transportation, reuse/recirculation and
disposal); and

■

Development of a waste reduction programme;

■

Equip areas for short‐term waste accumulation with appropriate measures to prevent subsurface impacts and
human exposure;

■

Identify opportunities for waste removal, processing and disposal; and

■

Ensure the separate storage of waste materials.

1.3.9 Additional EKF requirements relating to waste included:
■

Development of an overall Waste Management Plan outlining the principles for waste management and
organisational structure and capacities needed for appropriate waste management throughout the project
lifespan. The overall Waste Management Plan shall be in place and approved prior to financial close; and

■

The overall Waste Management Plan should include principles and standards for the storage of potentially
acid‐generating materials to be temporarily stored on‐site.

Development of a Waste Management Plan
1.3.10 WSP Environmental Ltd were commissioned by Teghout cjsc in June 2012 to develop the Waste Management Plan
for the project, taking account of the observations within the ESDD report and addressing the requirements of the
Environmental and Social Sustainability Site Assessment undertaken by EKF.
1.3.11 The terms of reference for the work were to develop a Waste Management Plan that:
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■

Provides a description of waste categories;

■

Describes on‐site storage areas for individual waste categories;

■

Identifies mitigation measures for preventing sub‐surface impacts of hazardous substances;

■

Includes waste management practices such as handling requirements, roles, responsibilities and training;

■

Health and safety measures; and

■

Waste disposal routes.

Approach
1.3.12 The approach to developing the Waste Management Plan for the Teghout copper‐molybdenum mine included a
number of tasks undertaken in the following sequence:
■

Review of available documentation and previous assessment work;

■

Site visit to observe waste generating activities;

■

Interviews and meetings with Teghout cjsc personnel with responsibility for waste management;

■

Requests for supplementary information for review;

■

Reference against international waste industry best practice standards; and

■

Development of the Waste Management Plan document.
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2 Legislation, Policy and Management Principles Context
This section describes the legislation and policy context for waste management in Armenia. Additional information is
provided on the waste management principles that form the basis for the waste management decisions in line with the
requirements of EKF.

2.1 Waste Management in Armenia
2.1.1 The United Nations Development Programme (UNDP) notes that Armenia has an underdeveloped waste
management sector with limited waste and recycling infrastructure. It is estimated that there are around 60 landfills
in Armenia that receive the 700,000 tonnes of waste materials produced in the country each year. The operation of
these sites is overseen by various Government bodies, and there are currently no formal requirements or standards
on waste containment and pollution prevention.
2.1.2 The regulatory regime for waste management is equally underdeveloped with national‐level responsibility resting
with the Ministry of Nature Protection. The Ministry issues permits for waste management activities such as the
operation of the country’s landfill sites. The main regulatory documents pertaining to waste include:
■

Law on wastes (2004);

■

Governmental decree 2291‐N on approving procedure of projects of wastes generation norms and limited
quantities of wastes disposal (2005);

■

Order of the minister of nature protection 430‐N on wastes classification by hazardous level (2006);

■

Governmental decree 1343‐N on procedure of wastes record – generation, disposal (destruction,
neutralization, landfill) and utilization (2006);

■

Governmental decree 47‐N on procedure of wastes certification (2006);

■

Order of the minister of nature protection 342‐N on approving of list of production and residential waste
generated in the territory of the Republic of Armenia (2006); and

■

Order of the minister of nature protection 19‐N on approving of waste certificate/passport form (2007).

2.2 Adoption of Standards and Approaches
2.2.1 Due to the limited nature of the waste management and regulatory framework in Armenia, it is recommended that
the project strives to adopt waste management standards and approaches advocated in EU legislation.
2.2.2 In making this recommendation it is noted that the underlying lack of infrastructure and waste management
systems preclude the full adoption of these standards. Furthermore, it is recognised that Armenia does not fall
under the jurisdiction of the EU and the purpose of working to standards and approaches is therefore undertaken
as a guiding principle rather than a legal requirement.
International Finance Corporation, Performance Standard 3: Resource Efficiency and Pollution Prevention
(January 1, 2012)1
2.2.3 The International Finance Corporation (IFC) Performance Standards are directed towards clients, providing guidance
on how to identify risks and impacts, and are designed to help avoid, mitigate, and manage risks and impacts as a
way of doing business in a sustainable way.
2.2.4 The following extracts from Performance Standard 3 are of relevance to the project from a waste management
perspective:
‘Wastes
12. The client will avoid the generation of hazardous and non‐hazardous waste materials. Where waste
generation cannot be avoided, the client will reduce the generation of waste, and recover and reuse waste in
a manner that is safe for human health and the environment. Where waste cannot be recovered or reused, the

1

IFC (2012) Performance Standard 3: Resource Efficiency and Pollution Prevention
http://www1.ifc.org/wps/wcm/connect/115482804a0255db96fbffd1a5d13d27/PS_English_2012_Full‐Document.pdf?MOD=AJPERES
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client will treat, destroy, or dispose of it in an environmentally sound manner that includes the appropriate
control of emissions and residues resulting from the handling and processing of the waste material. If the
generated waste is considered hazardous,* the client will adopt GIIP alternatives for its environmentally sound
disposal while adhering to the limitations applicable to its transboundary movement.** When hazardous waste
disposal is conducted by third parties, the client will use contractors that are reputable and legitimate
enterprises licensed by the relevant government regulatory agencies and obtain chain of custody
documentation to the final destination. The client should ascertain whether licensed disposal sites are being
operated to acceptable standards and where they are, the client will use these sites. Where this is not the case,
clients should reduce waste sent to such sites and consider alternative disposal options, including the possibility
of developing their own recovery or disposal facilities at the project site.
* As defined by international conventions or local legislation.
** Transboundary movement of hazardous materials should be consistent with national, regional and international law, including the
Basel Convention on the Control of Transboundary Movements of Hazardous Wastes and Their Disposal and the London Convention on
the Prevention of Marine Pollution by Dumping of Wastes and Other Matter.

Hazardous Materials Management
13. Hazardous materials are sometimes used as raw material or produced as product by the project. The client
will avoid or, when avoidance is not possible, minimize and control the release of hazardous materials. In this
context, the production, transportation, handling, storage, and use of hazardous materials for project activities
should be assessed. The client will consider less hazardous substitutes where hazardous materials are intended
to be used in manufacturing processes or other operations. The client will avoid the manufacture, trade, and
use of chemicals and hazardous materials subject to international bans or phase‐outs due to their high toxicity
to living organisms, environmental persistence, potential for bioaccumulation, or potential for depletion of the
ozone layer.***
*** Consistent with the objectives of the Stockholm Convention on Persistent Organic Pollutants and the Montreal Protocol on Substances
that Deplete the Ozone Layer. Similar considerations will apply to certain World Health Organization (WHO) classes of pesticides.

EBRD Environmental and Social Policy (May 2008)2
2.2.5 The policy relating to waste management reiterated text from the IFC’s Performance Standard 3 from 2007, a
version which has subsequently been updated and applicable extracts have been presented above.

2.3 Extractive Wastes
2.3.1 The majority of the waste that will be generated throughout the project will result from direct mining and mine
processing operations which is defined as ‘extractive wastes’. This includes residues from the treatment of mineral
resources, and topsoil, overburden and interburden moved to access mineral resources.
2.3.2 In an EU context, this management of extractive waste falls within the EU Mining Waste Directive (2006/21/EC)3.
The objectives of the directive are:
2.3.3 To prevent or reduce waste production and its harmfulness, in particular, by considering:
■

Waste management in the design phase and in the choice of the method used for mineral extraction and
treatment;

■

The changes that the extractive waste may undergo in relation to an increase in surface area and exposure to
conditions above ground;

■

Placing extractive waste back into the excavation void after extraction of the mineral, as far as is technically
and economically feasible and environmentally sound in accordance with existing environmental standards at
the community level and with the requirements of the Directive, where relevant;

2

EBRD (2008) Environmental and Social Policy http://www.ebrd.com/downloads/research/policies/2008policy.pdf

3

It should be noted that ‘extractive wastes’ are specifically exempt from the Waste Framework Directive.
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■

Putting topsoil back in place after the closure of the mining waste facility or if this is not practically feasible,
reusing topsoil elsewhere; and

■

Using less dangerous substances for the treatment of mineral resources.

2.3.4 To encourage the recovery of extractive wastes by means of recycling, reusing or reclaiming such waste, where this
is environmentally sound in accordance with existing environmental standards at community level and with the
requirements of the Directive where relevant.
2.3.5 To ensure short and long term safe disposal of the extractive waste in the short and long term, in particular by
considering, during the design phase, management during the operation and after‐closure of a mining waste facility
and by choosing a design which:
■

Requires minimal and, if possible, ultimately no monitoring, control and management of the closed mining
waste facility;

■

Prevents or at least minimises any long term negative effects for example attributable to migration of airborne
or aquatic pollutants from the mining waste facility; and

■

Ensures the long‐term geotechnical stability of any dams or heaps rising above the pre‐existing ground surface.

2.3.6 Teghout cjsc have adopted and implemented a number of the objectives of the Mining Waste Directive. Further
areas where these objectives can be incorporated into the Teghout project are detailed in this Waste Management
Plan for the management of individual fractions of extractive wastes.

2.4 Non‐Extractive Wastes
2.4.1 Wastes generated by operations ancillary to the removal of overburden and ore include wastes from administrative,
welfare and maintenance functions. These non‐extractive wastes will vary in materials type to include mixed
residual wastes, dry recyclable materials, construction wastes, and waste from vehicle maintenance.
2.4.2 Within the EU, the management of these wastes falls under the Waste Framework Directive (2008/98/EC). This
legislation sets the basic concepts and definitions related to waste management, such as definitions of ‘waste’,
‘recycling’ and ‘recovery’.
2.4.3 The Directive includes some basic waste management principles: it requires that waste be managed without
endangering human health and harming the environment, and in particular without risk to water, air, soil, plants or
animals, without causing a nuisance through noise or odours, and without adversely affecting the countryside or
places of special interest. This requirement is implemented through:
■

The requirement for appropriate identification and classification of different waste streams; and

■

The requirement for wastes to be treated at appropriately regulated facilities that attain minimum technical
and environmental standards. These standards are expressed in accompanying legislation such as the EU
Landfill Directive4 and the Waste Incineration Directive5.

2.4.4 The Waste Framework Directive also introduces the concept of the Waste Hierarchy as illustrated in Figure 2.

4

Council Directive 1999/31/EC of 26 April 1999 on the landfill of waste.

5

Directive 2000/76/EC of the European Parliament and of the Council of 4 December 2000 on the incineration of waste.

7 | 39

Figure 2: The Waste Hierarchy

2.4.5 The principle of the Waste Hierarchy states that waste should be managed at the highest possible level where
technically and economically feasible. Where a decision is required on the management of a particular waste
stream, consideration should be given to specific options that exist at each level of the hierarchy. Taking this
approach to decision making has a number of inherent benefits:
■

The prevention of waste eliminates a range of environmental impacts related to the transport and processing
of material. This environmental benefit also translates into commercial benefits through avoided transport
and disposal costs;

■

Reuse and recycling of waste avoids the requirement for extraction, production and procurement of virgin
materials;

■

The embedded energy of products is recovered; and

■

The negative environmental impacts of waste disposal to landfill are the last option to be considered.

2.4.6 The Waste Hierarchy has been adopted within the Teghout project as the basis for waste management, thereby
realising the benefits listed above.

2.5 Waste Reduction Programme
2.5.1 The review of project documents and discussions with project management identified a number of areas where
waste generation has been reduced as a factor of general project design. This includes the use of overburden rock
materials in the construction of site infrastructure such as site roadways and in construction of the waste dump and
tailings dams. Such activities were not, however, formalised into a specific waste reduction plan.
2.5.2 A structured review of all components of Teghout project and the resulting wastes has been undertaken in advance
of the main construction and operational phase of the project. The review has followed the four stage waste
reduction approach outlined in Figure 3 in order to identify the opportunities for waste reduction.
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Figure 3: Structured Approach to Design Stage Waste Minimisation Review
What is the opportunity for minimising waste as a result of:
•
•
•
•
•

Re-use and recovery of materials used;
The optimisation of materials specified in the project;
Waste efficient procurement and supply chain management;
Producing flexible and adaptable designs that minimise the need for
rework; and,
Off-site fabrication of structural components.

The output from this question should be a list of actions that could
potentially lead to waste reductions.

What is the ability to implement the individual identified actions
within the project?
Each action identified should be tested against financial, practical and
logistical considerations within the project to determine whether
implementation is realistic. The reasons and justifications for discounting
an option from the project should be recorded in support of the waste
minimisation programme.

What would be the waste reduction impact of the individual
identified actions?
The potential for waste reduction associated with each feasible action
should be assessed. An indication should be provided as to whether the
likely outcome will have a high, medium or low impact on the waste
produced. The outcome of this step will be a hierarchy of actions to
implement within the project.

Implementation: responsibility, timescales and monitoring
The timescale for implementing each action within the lifecycle of the
project should be identified.
An appropriate member of the project management team should be
identified to oversee the implementation of individual actions
Appropriate metrics and monitoring timescales for each action should be
identified.

2.5.3 It is recommended that the above approach is applied to all aspects of the project (i.e. all individual mining and
support operations) in conjunction with package managers with responsibility for overseeing these aspects of the
project. The output from the process will be a record of identified waste minimisation actions, progress against
which can be monitored and reviewed annually by the Project Environmental Manager.
Developing Operational Waste Reduction Procedures
2.5.4 The structured review of waste reduction options described above should be supported by the development of
operational procedures that require full consideration of the waste prevention level of the Waste Hierarchy in all
decisions relating to waste and materials management.
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2.5.5 Such policies and procedures should provide the framework for operational staff to:
■

■

■

Identify alternative working practices that avoid or minimise the quantity of waste produced which could
include:


Alternative extraction methods that minimise overburden removal;



Adopting a paperless office approach for administrative functions; and,



Prioritising recruitment from the local population to eliminate waste arising from on‐site
accommodation;

Identify optimisation measures that reduce the quantity of waste resulting from on‐site processes such as:


Reviewing process controls (i.e. processing/line speeds) to identify optimum waste generation levels;



Reviewing the dosing requirements for reagents and additives used in the mine processing facility,

Identify opportunities for materials arising within the project to be reused as products within the project


Reusing site won material in site infrastructure requirements; and



Composing and stockpiling food waste from accommodation activities for use in land restoration
activities.

2.5.6 Recording these considerations (potentially alongside the outputs from the design stage review) will assist in
formalising the preference of the Waste Hierarchy within the project, and also embeds waste reduction as an on‐
going criterion for decision making throughout the project.
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3 Management of Waste Operations
This section provides details of the organisational structure and capacities required for effective waste management
throughout the project.

3.1 Responsibility and Management
3.1.1 Vallex Group and its subsidiary companies involved in the development and operation of the Teghout project
employ a number of management personnel with responsibility for waste management. Figure 4 identifies these
personnel, the entities in which they work, and illustrates the relationship between the different roles.
Figure 4: Organogram Identifying Responsibility for Waste Management at Teghout Mine

VICE PRESIDENT
(VALLEX GROUP)

Consultation
& Approval

ENVIRONMENTAL MAN‐
AGER
(TEGHOUT)

Advice

Design
Stage Advice

HEAD OF
ENVIRONMENTAL
PROTECTION
DEPARTMENT
(LERNAMETALURGIAI IN‐
STITUTE)

Report

TEGHOUT TECHNICAL / PROJECT MANAGERS

3.1.2 The key responsibilities associated with these positions are as follows:
■

Head of Sustainable Development Department – holds overall responsibility for the delivery of the project
including the budget. All plans and management systems implemented within the project require
authorisation from the VP, including the Waste Management Plan and waste reduction programme;

■

Head of Environmental Protection Division – responsible for advising on environmental impacts arising
throughout the design stage of the project. This has included the identification of initial arrangements for
managing extractive wastes within the on‐site waste dumps and tailing disposal facility.

■

Environmental Manager – holds overall responsibility for the management of waste produced by the
project. The specific responsibilities of the Environmental Manager include:


Developing the Waste Management Plan and submitting it for approving;



Ensuring that the provisions of the Waste Management Plan are implemented within the project (as set
out in the Time and Activity Plan in Appendix A);



Making arrangements for the appropriate treatment and disposal of wastes produced by the project;



Auditing waste management suppliers and downstream processing sites to demonstrate a duty of care
in the management of wastes;



Ensuring that operations comply with all current and future waste management legislation;



Ensuring appropriate waste training is provided to relevant project staff;



Ensuring waste operations are compliant with applicable health and safety standards;



Implementing and monitoring the waste reduction programme; and
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■

Reviewing and updating the Waste Management Plan on an annual basis.

Project and Technical Managers – with responsibility for different aspects of project delivery (e.g. mining
operations, the mine processing facility and maintenance operations) shall be responsible for the local
management and storage of wastes arising within their works package. Project and technical managers shall
be informed by, and shall report to the project’s Environmental Manager on issues related with waste
management. Project and technical managers shall also ensure that waste related work is undertaken in line
with the health and safety.

3.1.3 The staff listed above have been involved in the preparation of the wider mine development plan and assessment
of environmental impacts associated with the project. This has enabled the development of the project waste
management plan to be coordinated and aligned with other operational proposals and working procedures for the
mine.

3.2 Training and Technical Capacity
3.2.1 All staff shall participate in waste management training prior to their involvement in the project. This training shall
be appropriate to the grade and responsibility of individual staff and shall be delivered in one of two training
programmes.
General Training for All Staff
3.2.2 Waste management is covered as part of the site induction provided to all staff working at Teghout mine. Waste
related topics contained in the induction include:
■

Background on the types of wastes that will arise throughout the project;

■

Information on the potential adverse impacts of waste to the environment and human health if not managed
appropriately;

■

Mitigation measures deployed to reduce the impact of waste on the environment and human health;

■

Personal responsibilities and duties and involvement in waste management and health & safety;

■

Responsibility levels for different grades of staff and instructions for waste‐related emergency situations; and

■

The waste reduction programme.

3.2.3 The content of the induction is reviewed periodically by the Environmental Manager and all staff are re‐inducted
following substantial changes to the content of induction training.
Technical/Project Manager
3.2.4 An additional and more detailed waste training programme is provided to staff with specific responsibilities for
operations where waste is generated. This training is prepared and delivered by the Environmental Manager and
includes:
■

An overview of standards, procedures and policies pertaining to the management of project wastes;

■

The use of the Waste Hierarchy as a basis for undertaking waste management decisions;

■

An overview of the United Nations Industrial Development Organization (UNIDO) approach on clean
production;

■

A checklist of activities for environmental protection;

■

The implications and potential negative impacts of waste if not managed appropriately;

■

The requirements for health and safety when undertaking waste management activities; and,

■

The implementation of the project waste reduction programme.

3.3 Health and Safety
3.3.1 Teghout cjsc doesn’t have dedicated project health and safety plan and health and safety considerations are
therefore incorporated into the working procedures for individual aspects of the mine operation. This section
provides an overview on the development of these procedures and also describes the measures that will be put in
place to protect those working and living in proximity to the mine.
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Health and Safety Responsibility
3.3.2 Health and safety in waste operations is overseen by the safety manager for Teghout cjsc. The principal
responsibilities assumed by the safety manager include:
■

Review of procedures for all waste related activities to incorporate applicable health and safety legislation and
operating standards;

■

Implementing the working procedures through workforce training;

■

Undertaking audits and spot checks to ensure the implementation of health and safety procedures;

■

Reviewing and updating the health and safety content of working procedures on an annual basis to ensure on‐
going compliance with legislative standards; and,

■

Inspecting all working areas on a weekly basis to ensure application of working procedures and to review and
identify any unforeseen risks that may arise;

Waste Working Procedures
3.3.3 A set of working procedures shall be developed for all waste related positions within the operation of the mine.
These working procedures shall be developed following a risk assessment of each activity and shall describe:
■

The task or operation and its purpose;

■

Key health or safety risks associated with undertaking the task. This shall include specific hazards or dangers
inherent in undertaking the work;

■

The correct approach or working techniques that should be followed to safely undertake the task;

■

Prohibited and dangerous ways of working;

■

Safety measures and equipment to be deployed to protect the operative and colleagues working at the site;

■

Instructions for the operative in the event they are uncertain of the correct course of action; and,

■

Instructions for action in foreseeable emergency situations.

3.3.4 All risk assessments and working procedures are being developed for waste operations prior to the activity
commencing.
Workforce Protection
3.3.5 All workers shall receive health and safety training as part of the induction and training regime described in section
3.2. This will include reference to the appropriate working procedures set out for waste relates activity within the
mine and the appropriate personal protective equipment that should be worn by staff when undertaking waste
operations at the site.
3.3.6 The initial training shall be reinforced through on‐going safety checks on staff to brief any changes to health and
safety policy and to ensure their knowledge remains current. Training programs include regular health and safety
refresher training for all personnel undertaking waste related work. Teghout cjsc management aims to support this
by exams and knowledge checks undertaken by health and safety responsibility holders on an annual basis.
3.3.7 Teghout cjsc shall provide all necessary personal protective equipment to employees as described in the working
procedures. Personal protective equipment will be available from dedicated points within the site as well as
provided by relevant managers, and shall be made available in sizes appropriate to staff requirements. All
supervising staff and line managers shall ensure that appropriate personal protective equipment is worn by waste
operatives. Any staff observed without appropriate personal protective equipment shall be prevented from
continuing operations until the necessary safety equipment is donned by the operative.
3.3.8 The approach to health and safety in waste operations shall be supported by communications that reinforce the
need for health and safety and remind staff of dangers and hazards associated with waste operations. Such
communication shall include:
■

Clear and visible signs that warn staff on specific health and safety risks. This shall include notifying the
workforce of hazards such as vehicle and plant hazards as well as prohibited areas. Signage will also be
provided to advise and remind staff of the appropriate safety equipment that should be worn around the site;
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■

A near miss reporting system that enables staff to report near misses to health and safety responsibility
holders. This will enable the potential risks to be addressed in working procedures and for staff to be warned
of dangers or hazards as a result of the near miss reporting; and,

■

Communications that promote a culture of proactive health and safety. An example of this communication
could be a display of the number of days with accident on‐site at the site entrance which reminds all staff
entering the site of the proactive approach to health and safety taken by Teghout cjsc.

3.3.9 The implementation of the health and safety procedures for waste shall be supported by workforce checks to
provide a mechanism for monitoring the health of colleagues undertaking waste related work. This shall include:
■

A worker manifest to ensure that all staff are accounted for at the start and end of each check;

■

Access to a healthcare professional for any staff with work related health issues; and,

■

An obligatory medical examination on an annual basis. This shall examine any health impacts which may
originate from exposure to hazards at the site (such as dust or toxic substances).

Public Protection
3.3.10 The operation of a major mining facility such as Teghout and the waste it produces has the potential to pose a
health and safety risk to the public in the area immediately surrounding the site. A number of measures are taken
by Teghout cjsc to reduce the risk posed to the public from waste management operations including:
■

A dam safety risk assessment ‐ this has been undertaken for the tailing dump in line with Armenian legislation
on industrial installations and objects. Further assessment was conducted in 2014 by a specialized contractor
from Russia to confirm the safety aspects of the tailings dam, and no issues were identified as a result of the
assessment. An additional investigation is currently being conducted by SRK to assess the compliance of dam
safety with ICOLD requirements.

■

Preventing public access to the site – waste operations such as the overburden rock and tailing dump present
specific hazards to unauthorised public access to the site. Unauthorised access is therefore controlled by a
perimeter fence (as much as practicable), guard control points and closed circuit television monitoring. Given
that the forest road was a through road for public access, Teghout cjsc has assisted Shnogh community and
financed the construction of a bypass road to eliminate the need for the general public to use the through
road to access the forest. Specific warning signs shall be positioned where specific hazards, such as leachate
lagoons, rock and tailing dumps are present; and,

■

Monitoring of emissions from the mine and waste operations as described in the accompanying project
monitoring plan.
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4 Description of Site Operations
Operations at the Teghout mine will generate extractive and non‐extractive wastes, each of which will be generated
throughout construction and operational phases of the project. The activities proposed within the project are described in
detail in this section along with an estimation of resulting wastes. An inventory of wastes is also provided identifying the
generation of extractive and non‐extractive waste throughout the project timescale.

4.1 Extractive Wastes
4.1.1 During the construction phase of the project, extractive wastes will be produced from the removal of topsoil and
overburden to develop the area of the mine.
4.1.2 The main source of extractive wastes in the operational phase will be from tailings from ore processing operations
and the disposal of oxidised and other interburden waste rock considered unsuitable for further processing.
Topsoil
4.1.3 Clearance of the site commenced with partial deforestation and vegetation clearance (described separately) prior
to the removal of topsoil. Topsoil is removed as a separate fraction to the overburden to enable its reuse in the
mine closure and restoration phases of the project. The removal of topsoil commenced in 2008 and will continue
throughout the construction phase of the project.
4.1.4 Topsoil at the Teghout site is predominantly mountain‐forest brown soils with a number of their subtypes. These
soils are poorly saturated with nitrogen and phosphorus, although have an average to good potassium content.
Testing of the soils around the site has identified a neutral pH of between 6‐7.
4.1.5 Out of the total area allocated for Teghout project, topsoil removal is planned from the area of about 230 hectares.
Average depth of topsoil excavation has been 22cm. The typical bulk density of topsoil is around 1.2 tonnes per
cubic metre. This suggests that some 607 thousand tonnes of topsoil will be generated throughout the project.
Overburden
4.1.6 Overburden describes the sedimentary material (soil) and waste rock that lies below the topsoil but above the ore
body. This is to be excavated following the removal of the topsoil in order to access and extract the ore mass.
4.1.7 This superficial waste is not considered to have any acid generating potential and is therefore suitable to be placed
at the base of the Waste Rock Dump. This will consequently act as a secondary basal layer within the Waste Rock
Dump prior to the emplacement of the oxidised and supergene interburden waste rock material.
Oxidised Rock
4.1.8 The removal of rock overburden to access the ore mass will then include the extraction of oxidised ore which is
unsuitable for further processing. Oxidised rock shall be removed through blasting and excavation in a similar
approach to the overburden rock and will be transported to the Waste Rock Dump in 96 tonne dumper trucks.
4.1.9 Analysis of the oxidised rock composition and characteristics have been determined by Teghout cjsc/Lenrametalur‐
giai Institute cjsc through a number of chemical composition tests including:
■

Acid digestion tests;

■

Percolation;

■

Bottle agitator tests; and

■

A pipe leachate test involving a 60 tonne sample of oxidised rock.

4.1.10 This analysis has shown that oxidised rock containing higher copper values (above 0.2%) could potentially generate
acid leachate and is therefore unsuitable for disposal in the general Waste Rock Dump. Highly mineralized oxidised
waste will therefore be segregated as a separate waste stream for disposal in a dedicated Eco‐Dump, which is clay
lined. Surface water has been diverted away from the eco‐dump, and groundwater is not anticipated in proximity
to this area.
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4.1.11 Initial geological investigations and survey work undertaken by Teghout cjsc/Lenrametalurgiai Institute cjsc have
identified that some 30.4 million m3 of oxidised rock will be extracted from the open pit within contouring
operations, of which only limited amount is expected to be highly mineralized.
Interburden
4.1.12 Interburden is the non‐economic rock that lies between and within the mineral rich areas of the supergene and
hypogene deposit. Investigations have been undertaken by Teghout cjsc/Lernametalurgiai Institute cjsc into the
quantity and nature of the interburden rock waste arising at Teghout. This identified that the interburden produced
predominantly comprises inert rock with occasional elevated iron ore concentrations. This finding resulted from
sampling undertaken by Teghout cjsc/Lernametalurgiai Institute cjsc at intervals of 25m across the operational mine
area.
4.1.13 Leachate testing has also been undertaken on several samples of interburden rock to determine the chemical
composition of the future interburden waste. This involved six percolation tests that were subject to irrigation in
line with maximum rainfall levels observed at Teghout since 1961. The testing was conducted to simulate a 150
week time period. This analysis found a chemical content of:
■

<0.13% copper;

■

<5.26% Fe;

■

<4% sulphur; and

■

<10.11% aluminium.

4.1.14 The testing did not identify any significant presence of heavy metals including arsenic, bismuth, selenium and
tellurium. The leachate testing did however identify low pH level of leachate (as low as 2.1 after a 150 week
residence time in the dump.
4.1.15 An additional hydrogeological assessment has been undertaken in 2013‐2014 to provide further analysis of the
potential leachate formation from the rock interburden and tailings. The assessment covering first 5 years of mine
operations has identified specific leachate formation risks associated with various rock types, prescribed specific
mitigation measures as well as suggested a plan for further investigations.
4.1.16 The conclusion in relation to the disposal of the interburden waste rock is that the supergene interburden material
is suitable to be placed within the waste rock dump managed in such a way as to ensure encapsulation of this
material within overburden and oxidised rocks. Hypogene related interburden material is considered to possess a
higher acid generating potential and is therefore to be placed within the clay lined eco‐dump.
4.1.17 Table 1 presents calculations of the overall waste volumes in relation to the annual quantity of ore mass extracted
each year.
Table 1: Calculation of Annual Waste Volumes
Period

Material to Processing Plant
mln. t

2011
2012
2013
2014
2015
2016
2017
2018
2019
2020‐2025
Total

1.2
7.0
7.4
9.0
9.0
9.0
51,300
93.8

Cu (%)

0.56
0.51
0.51
0.45
0.41
0.38
0.27
0.35

Mo (%)

Eco‐Dump

Waste Rock
Dump

Total

mln. t

mln. t

mln. t

0.011
0.015
0.012
0.010
0.010
0.006
0.012
0.011

‐
0.7
1.2
1.6
3.3
2.1
‐0.2
18.7

9.1
17.7
15.9
13.7
11.4
7.0
9.5
84.7

1.3
13.3
15.4
10.5
25.4
24.5
24.3
23.7
18.1
70.7
197.3

Strip Ratio
N/A
N/A
N/A
6.7
2.6
2.3
1.7
1.6
1.0
0.4
1.1

4.1.18 The data presented in Table 1 suggests that mining operations will produce around 114 million tonnes of waste
during the first stage of the project.
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Mine Processing Operations (Tailings)
4.1.19 During the operational phase of the project, 7 million tonnes of copper‐molybdenum ore will be extracted from the
open mine area each year. The ore, which is the principal economic product of the mining operation, is transported
to a mine processing facility that has commenced operation in late‐2014. The mine processing facility follows the
following process flowsheet:
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Figure 5: Process Flowsheet
ore
Crushing

Grinding in SAG mill

Pebble crushing

Classification in hydrocyclone

Grinding in ball mill
Rougher bulk flotation

Bulk scavenger

Classification in HC

Regrinding
Bulk conc cleaner 1
Re-flotation 1

Bulk conc cleaner 2

Re-flotation 2
tailings

Bulk conc cleaner 3

overflow 1

Washing and classification

Thickening
Classification in HC
Agitation
Thickening
Regrinding

overflow 2

Rougher Мо flotation

Agitation
Mo conc cleaner 1
Re-flotation

Mo select. scavenger 1
Aeration

Classification in HC
Mo select. scavenger 2

Regrinding

Mo conc cleaner 2

Mo select. scavenger 3

Rougher Cu flotation

Cu scavenger 1

Cu cleaner 1

Cu cleaner 2

Mo conc cleaner 3
Cu scavenger 2

Cu cleaner 3

Mo conc cleaner 4

Mo conc cleaner 5

Cu scavenger 3

Thickening
overflow 3

Filtration

Filtration

Mo concentrate

Cu concentrate

4.1.20 These processing activities require a number of consumables and reagents as part of the operation. Table 2 details
the consumables that shall be required each year in the operation of the mine processing facility.
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Table 2: Annual consumables for mine processing facility
Specific
consumption (g/t)

Annual
consumption (t)

15

105

Lime

1,000

7,000

NaHS

119

833

Sodium silicate

1.2

8.4

Xanthate

40

280

Cytec reagents (MX‐3754 and S‐10576)

56

392

19.5

136.5

Materials and reagents
Diesel oil

Frother F‐549
Flocculant

5.5

Steel balls

1,000

7,000

4.1.21 The majority of these consumables are:
■

Consumed by vehicles, plant and equipment and do therefore not contribute towards the tailing arising;

■

Reagents that are captured and reused in processing activities; or

■

Additives which are dissolved as part of the process and are disposed of within the tailings.

4.1.22 The processing of the copper‐molybdenum ore through these individual processes involves the addition of
substantial volumes of process water. Comprehensive testing undertaken by Teghout cjsc has identified that
processing of one tonne of copper‐molybdenum ore will consume 3.2 tonnes of process water. The inclusion of
these additional process consumables to the annual quantity of processed ore results in the outputs summarised in
Table 3. It should be noted that these figures represent averages over the period 2015 to 2037.
4.1.23 Materials will be delivered to the processing plant (and some to the mine as well), with the majority arriving in bulk
containers that would be returned to the supplier upon discharge. All materials will be handled in accordance with
specific safety regulations applicable to each product.
Table 3: Analysis of Outputs from Mine Processing Facility
Name

Measuring Unit

Quantity

Thous. t/y

7,000

Quantity of processed ore
Metals in ore
■

Copper

%

0.34

■

Molybdenum

%

0.01

Recovery
■

Copper

%

83

■

Molybdenum

%

67

Content in concentrate
■

Copper

%

31.8

■

Molybdenum

%

50.3

Output
■

Copper concentrate

t/y

52,787

■

Molybdenum concentrate

t/y

812

■

Tailings

t/y

6,910,000
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Name

Measuring Unit

Quantity

Quantity of metals in concentrates
■

Copper

t/y

16,786

■

Molybdenum

t/y

409

4.1.24 The data presented above identifies that around 6.91 million tonnes of tailing arising will be produced by mine
processing plant in each year of operation. This shall equate to some 172.75 million tonnes of tailings throughout
the first 25 years of mine lifetime. It shall be noted, however, that the annual throughput (thus output volumes)
would vary over the life of the project depending on the performance of the process plant and its potential
expansion.
Turquoise Ore
4.1.25 The project design and environmental assessment reports produced for the project note the potential presence of
turquoise within the mine area. The estimated volume of this material is currently assumed to form part of the
waste arising throughout the construction and operational phase of the project.
4.1.26 The exact quantity of Turquoise present in the mine area as well as its economic value is currently unknown due to
its geological complexity, therefore precluding the accurate forecasting of the potential extractive waste arising.
The turquoise arising will be extracted with waste. This report therefore assumes that the total quantity of turquoise
shall form a small part of the waste quantified in section 4.1.17. Shall further checks and monitoring undertaken
throughout removal of the waste identify volumes of turquoise of economic value thus enabling its separate
disposal and processing, waste management considerations related with such processing will be incorporated into
this plan.

4.2 Extractive Wastes Inventory
4.2.1 The review of individual operations enables an inventory of extractive wastes to be developed for both the
construction and operational phases of the project (Table 4).
Table 4: Inventory of Extractive Wastes Arising in Construction and Operational Phases
Extractive
Wastes

European Waste Catalogue (EWC)
Code

Topsoil

17 05 04 (soil and stones)

Overburden and
interburden rock

01 01 01 (wastes from mineral
metalliferous excavation)

Oxidised rock

01 01 01 wastes from mineral
metalliferous excavation

Tailings from
mine processing
plant

01 03 04 (acid‐generating tailings
from processing of sulphide ore)

Operational Phase

Construction Phase
Waste Arising (m3)

Waste Arising (m3)

607,200

0

2012‐2039

20,727,273

31,181,818

2012‐2039

6,000,000

2014‐2039

0

120,000,000

2014‐2039

‐

‐

2014‐2039

01 03 05 (other tailings containing
dangerous substances)

Timescale

01 03 06 (tailings other than those
mentioned in 01 03 04 and 01 03 05)
Turquoise

01 01 01 wastes from mineral
metalliferous excavation

4.2.2 This summary identified that the anticipated extractive wastes for each of the project phases are:
■

Construction phase (2011‐2014): 22.3 million m3; and

■

Operational phase (2014‐2039): 209.9 million m3.
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4.3 Non‐Extractive Wastes
4.3.1 Mining operations at Teghout will be supported by a number of ancillary activities that will generate non‐extractive
waste. This includes construction aspects of the project such as site accommodation and buildings as well as wastes
that shall result from their operation.
Vegetation Clearance
4.3.2 Of the 856ha total project area, it is estimated that around 475ha is forested. According to a permit from the
Government issued in 2007, Teghout cjsc is permitted to undertake deforestation within the areas where the open
mine working pit, waste dumps, tailings dump and other project infrastructure will be located. The permission
relates specifically to an area of 357ha.
4.3.3 Logging activities are undertaken by an organisation selected through a commercial tender, as required by a joint
ministerial decree of the Minister of Nature Protection and the Minister of Agriculture. Logging in the project area
shall result in around 57,000 m3 of wood waste being generated from vegetation clearance. Assuming a typical bulk
density of 0.6 tonnes per cubic metre would suggest that some 34,200 tonnes of wood will be generated by
vegetation clearance.
4.3.4 In accordance with the said joint ministerial decree, the wood generated by logging in the project area is the
property of the Government and is disposed of by “Armforest” SNCO. Teghout cjsc’s obligations are limited to
paying the logging organisation to conduct the logging and to transport the wood to “Armforest” SNCO’s storage
area.
Construction of Site Infrastructure
4.3.5 The development of the site involves the construction of a number of major civil engineering features to support
mining operations. Since commencing the development of Teghout mine site in 2007, essentially all required
infrastructure had been completed by end‐2014. Specific items constructed as of end‐2014 include:
■

Site roadways ‐ involving the clearance of vegetation and topsoil and the use of overburden rock as an
engineering material;

■

Construction of a culvert to divert the Kharatanots River ‐ the culvert has been formed from earthworks and
concrete cast (using the concrete shuttering approach);

■

Construction of secondary reservoir and catchment dam ‐ formed through the clearance of vegetation and
topsoil and the placement of sedimentary overburden rock as an engineering material;

■

Drainage channels ‐ formed through local earthworks placement of drainage pipes and culverts fabricated
from shuttered concrete;

■

High and medium voltage electricity lines and substations with associated clearance of vegetation and
topsoil removal;

■

Pump stations near Debed river (for fresh water supply) and at the tailings sedimentation pond (for reclaim
water supply), as well as associated water pipelines involving topsoil and vegetation removal;

■

Primary tailings dam and the sedimentation pond involving topsoil and vegetation removal and using
overburden material as engineering material along with inert construction materials. Sedimentation pond is
lined by a HDPE liner. Minimal amount of HDPE plastic waste is stored to be used for future maintenance
purposes;

■

Waste dump involving topsoil and vegetation removal and depositing mine overburden.

21 | 39

Photo 1: Construction of the Tailings Dam

4.3.6 The completion of this infrastructure will not generate any further waste requiring management. A review of
previous reports including the 2006 EIA suggested that ad‐hoc waste burial had occurred during the construction
of these elements. Whilst it is recognised that this is likely to have primarily comprised low risk inert materials, this
is considered contrary to the management approaches advocated by this Waste Management Plan. The practice of
on‐site burial of construction waste in the development of future site infrastructure should therefore be prohibited,
with materials managed in line with the approaches described below.
4.3.7 It is also noted that the main waste associated with completed infrastructure includes vegetation stripping and soil
removal which have been described and quantified in previous sections of this report.
4.3.8 The only major site infrastructure element remaining to be constructed throughout the project is the leachate
lagoon for the eco‐dump area. The lining system for the eco‐dump area has been constructed using clay material
from the mine area, and is currently being assessed for thickness and consistency to confirm the required
permeability levels. The detailed design of this area and leachate processing system is ongoing and is due for
completion in early 2015 based on the outcome of the said assessment.
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Construction of Site Accommodation and Buildings
4.3.9 The project involved the construction of a number of buildings to will provide site accommodation for processing
operations, the storage of materials, administrative functions and welfare facilities. Most of those buildings have
already been completed as of end‐2014, like:
■

Site offices of Teghout cjsc – a four‐storey concrete‐framed building that has been located at the site from
1970s;

■

Welfare facilities located adjacent to the mine processing plant – A single storey concrete‐framed building
including open plan canteen and kitchen area; and

■

The materials and fuel store and mechanical workshop – located adjacent to the site entrance, this building
comprises a concrete foundation and hard standing and prefabricated steel industrial sheds .

■

Ore processing facility and adjoining storage areas, built on steel reinforced concrete base cast on‐site and
using prefabricated steel industrial sheds;

■

Administrative building near the ore processing facility built on steel reinforced concrete base using
prefabricated steel industrial sheds;

■

Mine fleet maintenance block and an adjacent administrative building, built on steel reinforced concrete
base using prefabricated steel industrial sheds;

■

General mechanical and maintenance shops built on steel reinforced concrete base using prefabricated steel
industrial sheds;

■

Main staff welfare and accommodation block ‐ a five storey concrete framed building with an internal floor
area of about 3,600m2.

4.3.10 Arrangements were put in place for Armenian Copper Programme cjsc to remove and recycle steel shuttering panels
resulting from construction activities described above.
Vehicle Maintenance
4.3.11 Vehicle maintenance activities produce waste oils and rubber resulting from planned vehicle maintenance. A small
amount of fines is also being produced from vehicle washing activities.
4.3.12 The waste oil yield from planned vehicle maintenance is estimated to be about 100 tonnes per annum. This arising
is based on the specifications for vehicles employed at Teghout and takes account of:
■

Oil change intervals;

■

Oil capacity requirements;

■

Proposed operating hours; and

■

Fleet numbers.

4.3.13 Applying this waste arising over the full 25 year duration of the project will result in about 2,500 tonnes of waste oil
requiring disposal.
4.3.14 Rubber waste will be produced from waste tyres that shall be replaced at about 40,000 km service intervals. Teghout
cjsc estimates that the annual travelling distance of each vehicle is about 49,000 km per annum which will require
each vehicle to undergo approximately an annual tyre change.
4.3.15 Teghout cjsc estimates that the annual tyre changes on the 15 site‐based heavy dumper vehicles will result in a
maximum of 115 tonnes of rubber waste in each operational year. The rubber waste from mid‐size dumper vehicles
is estimated to be a maximum of 25 tpa. Annual total rubber waste from site based dumper vehicles will thus be a
maximum of 135 ton. This amounts to some 3,375 tonnes of rubber waste arising throughout the 25 year duration
of the project.
Site Administration, Staff Accommodation and Welfare Facilities
4.3.16 The construction and operational phases of the project will provide a major employment opportunity within the
Lori province. The workforce will include local staff from the villages of Teghout and Shnogh as well as the wider
Lori province. Workers will also be employed from outside these areas and will require accommodation in
connection with their employment. The number of staff during the construction phase (2012‐2014) has been about
1,300, which is expected to decline slightly during the steady operational phase (2014‐2029) to some 1,100.
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4.3.17 For the purposes of providing a waste forecast that accounts for the likely upper limit of waste generated by
workers, it has been assumed that each worker will generate around 350kg of mixed residual waste per year. This
includes waste arising from their habitation at the site as well as any administrative wastes produced in connection
with their employment.
4.3.18 The adoption of this assumption is in line with a range of per capita estimates for solid waste generation in Armenia.
Table 7 applies this waste generation factor to the worker population in the two phases of the project.
Table 5: Estimated Waste Generation from Operation of Site Administration, Staff Accommodation & Welfare
Facilities

Phase

Estimated Staff
Population

Construction
(2012‐2014)

1,300

Operation (2014‐
2039)

1,100

Waste Generation Per
Capita, kg

Annual
Waste
(tonnes)

Total Waste
from Phase
(tonnes)

455

910

385

9,625

350

4.3.19 The analysis presented in Table 7 suggests that:
■

Approximately 910 tonnes of solid waste has been generated by workers throughout the construction phase;
and

■

An estimated 9,625 tonnes of solid waste will be generated by workers throughout the operational phase.

4.3.20 Typical waste composition data for mixed municipal waste has been applied to the overall waste arising calculated
in Table 7 to identify specific materials that will arise throughout the project. Table 8 presents this analysis and
calculates the overall waste arising produced by workers in each phase of the project.
Table 6: Estimated Waste Composition from Site Administration and Staff Accommodation Welfare Facilities during
the Operational Phase
% of Waste
Stream

Annual Arising

Total Project Arising

(tonnes)

(tonnes)

Card and paper

20

77

1,925

Plastics

7

27

674

Ferrous metal

1

4

96

Non‐ferrous metal

1

4

96

Other metal

4

15

385

Glass

9

35

866

Textiles

2

8

193

Food waste

16

62

1,540

Other organic waste

16

62

1,540

Sanitary waste

2

8

193

Residues and fines

23

89

2,214

Material

Sewage Treatment
4.3.21 Previous environmental assessments of the project have identified the potential negative impacts associated with
sewage generated from the location of workers at the site. On‐site sewage treatment facilities are being put in place
to process sewage from ancillary facilities at the mine. The 2006 EIA report estimates the discharge of sewage to
be:
■

74,000 m3 per annum;
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■

212 m3 per day; and

■

14 m3 per hour.

4.3.22 The water and wastewater management plan provides further detail on the process employed within the sewage
treatment facility including the annual volume of sewage sludge requiring disposal.

4.4 Non‐Extractive Wastes Inventory
4.4.1 The review of individual operations enables an inventory of non‐extractive wastes to be developed for both the
construction and operational phases of the project (Table 9).
4.4.2 The inventory of waste provided in Table 9 identifies the total non‐extractive wastes from the two phases to be:
■

38,841 tones from the construction phase; and

■

47,501 tonnes from the operational phase.
Table 7: Inventory of Non‐Extractive Wastes from Construction and Operational Phases

Non‐Extractive
Wastes

European Waste Catalogue (EWC) Code

Wood waste
02 01 07 (wastes from forestry)
(forestry arisings)
HDPE plastic

02 01 04 (waste plastics, except packaging)

Waste Cate‐
gorisation

Construction
Operational
Phase 2012‐
Phase 2014‐
2014 (tonnes) 2039 (tonnes)

Combustible

37,200

Recyclable

14

Combustible

94

Inert
(recyclable)

45

Inert
(recyclable)

55

Recyclable

15

Recyclable

65

17 02 03 (plastics from construction and demolition)
Wood/timber

03 01 04 (sawdust, shavings, cuttings, wood, particle
board and veneer containing dangerous substances)
03 01 05 (sawdust, shavings, cuttings, wood, particle
board and veneer other than those mentioned in 03 01
04)

Concrete

10 13 14 (waste concrete and concrete sludge from
manufacture of cement)
17 01 01 (concrete waste from construction and
demolition)

Inert

17 01 02 (bricks)
17 01 03 (tiles and ceramics)
17 01 06* (mixtures of, or separate fractions of
concrete, bricks, tiles and ceramics containing
dangerous substances)
17 01 07 (mixtures of concrete, bricks, tiles and
ceramics other than those mentioned in 17 01 06)

Metals

17 04 01 (copper, bronze, brass)
17 04 02 (aluminium)
17 04 03 (lead)
17 04 04 (zinc)
17 04 05 (iron and steel)
17 04 06 (tin)

Plastic

02 01 04 (waste plastics, except packaging)
17 02 03 (plastic from construction and demolition)
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Non‐Extractive
Wastes

European Waste Catalogue (EWC) Code

Insulation

17 06 04 (insulation waste)

Packaging

15 01 (covers a wide variety of materials including
paper, wood, glass, textiles etc.)

Plasterboard /
gypsum

17 08 01 (gypsum waste containing dangerous
materials)

Waste Cate‐
gorisation

Construction
Operational
Phase 2012‐
Phase 2014‐
2014 (tonnes) 2039 (tonnes)

Combustible

15

Reusable/
Recyclable

124

Combustible /
Hazardous

15

Combustible

69

17 08 02 (gypsum waste containing non‐dangerous
materials)
General waste

20 03 01 (mixed municipal waste)

Waste engine oil

13 02 (waste engine, gear and lubricating oil)

Combustible /
13 02 04* (mineral‐based chlorinated engine, gear and Hazardous
lubricating oils)

2,500

13 02 05* (mineral‐based non‐chlorinated engine, gear
and lubricating oils)
13 02 06* (synthetic engine, gear and lubricating oils)
13 02 07* (readily biodegradable engine, gear and
lubricating oils)
13 02 08* (other engine, gear and lubricating oils)
Rubber

19 12 04 (mixture of rubber and plastic waste from
mechanical treatment of waste)

Card and paper

15 01 01 (paper and cardboard packaging waste)

Recyclable/
Combustible

3,375

Recyclable

91

1,925

Recyclable

32

674

Recyclable

5

96

Recyclable

5

96

Recyclable

18

385

20 01 01 (paper and cardboard waste separately
collected from municipal wastes except packaging)
Plastics

02 01 04 (waste plastics, except packaging)
17 02 03 (plastics from construction and demolition)

Ferrous metal

12 01 01 (ferrous metal filings and turnings waste from
shaping and physical treatment of metals)
12 01 02 (ferrous metal dust and particles waste from
shaping and physical treatment of metals)
16 01 17 (ferrous metal wastes from dismantling of
end‐of‐life vehicles and vehicle maintenance)

Non‐ferrous
metal

12 01 03 (non‐ferrous metal filings and turnings waste
from shaping and physical treatment of metals)
12 01 04 (non‐ferrous metal dust and particles waste
from shaping and physical treatment of metals)

Other metal

17 04 07 (mixed metals wastes from construction and
demolition)
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Non‐Extractive
Wastes
Glass

European Waste Catalogue (EWC) Code
10 11 12 (waste glass other than those in small
particles and glass powder)

Waste Cate‐
gorisation

Construction
Operational
Phase 2012‐
Phase 2014‐
2014 (tonnes) 2039 (tonnes)

Recyclable

41

866

Recyclable

9

193

15 01 07 (glass packaging)
16 01 20 (glass waste from dismantling of end‐of‐life
vehicles and vehicle maintenance)
17 02 02 (glass waste from construction and
demolition)
20 01 02 (glass waste separately collected from
municipal wastes except packaging)
Textiles

15 01 09 (textile packaging)
20 01 10 (clothes)
20 01 11 (textiles)

Food waste

20 01 08 (biodegradable kitchen and canteen waste,
separately collected)

Compostable

73

1,540

Other organic
waste

20 02 01 (biodegradable waste from parks and
gardens)

Compostable

73

1,540

Sanitary waste

18 01 (wastes from natal care, diagnosis, treatment or
prevention of disease in humans)

Clinical

9

193

Combustible

105

2,214

Inert

5,200

10,375

Sludge extracted 13 05 06 (grease and oil mixture from oil/water
from the oil/wa‐ separation)
ter separators and
fuel tank bund

Combustible /
Hazardous

1

15

Used spill kits

Recyclable /
Combustible /
Hazardous

0.01

8

43,373

52,995

18 01 04 (wastes whose collection and disposal is not
subject to special requirements in order to prevent
infection, for example dressings, linen, disposable
clothing)
18 02 03 (wastes whose collection and disposal is not
subject to special requirements in order to prevent
infection)
Residues and
fines

20 03 01 (mixed municipal waste)

Sludge dredged 01 04 09 (waste sands and clay)
from the
settlement basins

15 02 02 (absorbents, filter materials, includeing oil
filters not otherwise specificed, wiping cloths,
protective clothing contaminated by dangerous
substances)

Total
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5 Waste Management Plan
This section describes how each of the waste streams estimated for the project will be managed. Specific details are
provided on:
■

The locations on‐site in which the material will arise;

■

The handling and transport requirements for each waste stream;

■

On‐site storage and consolidation provisions;

■

Measures to prevent the subsurface impacts of wastes; and

■

Options for the removal, processing, treatment and disposal of wastes.

5.1 Extractive Wastes
5.1.1 As the major waste arising by volume, the majority of extractive wastes shall be disposed in specially constructed
on‐site waste dumps specific to each waste stream.
5.1.2 The hydrogeological assessment and rock leachate sampling data provided by Teghout cjsc has identified a number
of extractives waste streams that have the potential to create acid leachate when placed in the appropriate dump.
An acid leachate mitigation strategy has been prepared by Teghout cjsc to set‐out practicable measures to prevent
the formation of acid leachate in extractive wastes. The strategy will be revised further based on the findings of
the hydrogeological assessment undertaken in 2013‐2014.
Topsoil
5.1.3 It is proposed that the topsoil generated by the stripping activities will be reused in the closure and regeneration of
the site. This material will therefore require temporary storage throughout the operational phase of the project.
5.1.4 Topsoil from stripping activities is transported in bulk by tipper vehicles and from working areas to on‐site storage
areas where it is placed in piles up to 3 metre high and seeded to prevent erosion and to maintain the physical and
nutrient qualities of the soil. Photo 2 illustrates the piling of topsoil won from site activities.
Photo 2: Temporary Storage and Seeding of Topsoil Materials in Working Areas

5.1.5 Soil will eventually be excavated and used as a site‐won material in the closure and restoration phases where it shall
again be reseeded to create a turf layer.
Overburden and Interburden
5.1.6 The initial design of the project included a number of options for disposing of the large quantities of rock
overburden. This included the construction of two separate rock dumps in areas adjoining the site (referred to as
the western and north‐western dumps) which were described in the 2006 EIA.
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5.1.7 As the project design evolved, Teghout cjsc has pursued an alternative option for overburden disposal – involving
the construction of a single dedicated dump facility 2.5km to the west of the working mine area referred to as the
waste rock dump which will receive other extractive wastes with low potential for acid formation or metals leaching.
5.1.8 Overburden is generated in the operational area of the mine by two extraction shovels each with a capacity of 10
m3. The material is then loaded directly into dumpers with a payload capacity of 96 tonnes for transport to the
tipping area. No temporary storage or consolidation of the overburden is therefore required.
5.1.9 The waste rock dump has an estimated capacity of 84 million m3. It consists of an unlined area within a valley in
which vegetation has been cleared for receipt of the inert material. Overburden is delivered to a tipping area at the
northern end of the dump where it is discharged from dumper vehicles and placed onto the tipping slope by
bulldozers. Photo 3 shows the placement of overburden rock into the northern end of the dump (from within the
dump site area).
Photo 3: Waste Dump

5.1.10 To improve the understanding of the geochemistry of both the overburden and tailings, additional hydrogeological
assessment has been undertaken during 2013‐2014. The assessment addressed separately four rock types:
overburden predominantly topsoil and alluvium; oxidised zone rock; supergene zone rock and hypogene zone rock.
Samples taken for conducting the assessment were limited to the first 5 years of mine operations. Static testing of
all four weathering types and the tailings has been undertaken. In addition, kinetic analysis of these materials
excluding the overburden has been completed.
5.1.11 The results of the assessment indicate that the overburden does not show any evidence of acid generating potential,
and that the oxidised material’s acid generating potential is classed as low risk. The supergene materials are
potentially acid generating however the rate of weathering appears to be very slow and is not likely to cause a
breach of relevant guidelines. The hypogene materials are potentially acid generating and the rates are relatively
fast with breaches of the guidelines likely if mitigation measures are not put in place. Tailings materials are also
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potentially acid generating however dosing of alkali from the flotation process is expected to be modified to control
the acidification.
5.1.12 The assessment has recommended to rely on increased lime dosage to stabilise the tailings. Further studies shall be
undertaken on hypogene material and processed tailings therefrom in due course to confirm this recommendation
and specific dosage.
5.1.13 The overburden rock dump does not include provision for any containment or leachate management measures.
Collected water within the overburden dump shall discharge into the ecodump where appropriate leachate
management systems are to be put in place (described below).
5.1.14 Interburden testing was conducted prior to and during construction phase of the project. Testing of drilling cores
for the daily blasting of material are also being undertaken on‐site and would continue during the operational phase.
This would assist with homogeneity and placement records and would also identify instances where unexpected
highly mineralized oxidised rock are found that may require separate disposal to the ecodump.
5.1.15 The storage of overburden within the dump provides Teghout cjsc with a source of engineering material for the
construction of on‐site infrastructure. Overburden material has been used in the construction of site roadways and
dams for the on‐site tailings dump.
Oxidised Waste Disposal
5.1.16 Oxidised waste will be generated from blasting operations within the open mine working area. Mining shovels with
a bucket capacity of 10 m3 shall load the rock into site dump trucks, each with a capacity of 96 tonnes for transport
direct to the waste dump. No intermediary storage is therefore required.
5.1.17 Initial plans set out in the 2006 EIA described a proposal to dispose oxidised waste into a dedicated dump several
kilometres from the open mine area. As the design of the project progressed, a decision was made to dedicate a
special eco‐dump in the area below the overburden rock dump with a total capacity of 13.8 million tonnes.
5.1.18 Given the leachate potential of the highly mineralized oxidised waste ore, the dump has been constructed using
clay liner to achieve required permeability. The lining system is currently being assessed for thickness and
consistency to confirm the required permeability levels. The detailed design of this area and leachate collection and
treatment system is ongoing and is due for completion in early 2015 based on the outcome of the said.
Mine Processing Waste (Tailings) Management
5.1.19 The copper‐molybdenum ore extracted from the open cast mining area will be delivered to the mine processing
plant in dumpers with a capacity of 96 tonnes. Ore will be received in a recessed bunker prior to gravity and
conveyer feed through the crushing, grinding, flotation and dewatering phases. Copper and molybdenum
concentrates produced by the process will be transported off‐site for further processing in bulk vehicles.
5.1.20 The tailings component, which shall include the annual 6.91 million tonnes of residual processed ore and
accompanying process water, shall be discharged into a dedicated tailings impoundment area (TIA). The TIA is
located in a gorge immediately adjacent to the mine processing facility enabling the tailings to be discharged by
gravity through concrete chutes and metal pipes (Photo 4).
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Photo 4: Location of Tailings Dump, Construction of Tailings Discharge Pipes

5.1.21 The TIA comprises an area of 250ha with an estimated void space capacity of 213 million m3. The dump is contained
by a dam constructed from site‐won sedimentary overburden rock, as well as inert construction material.
5.1.22 The creation of the tailings dump requires deforestation and stripping of soils, activities that are described and
quantified in other sections of this report.
5.1.23 The solid content of tailings shall accumulate behind the tailings dam. It is noted that the designed capacity of the
tailings dump (380 million m3) well exceeds the 120 million m3 of solid tailings estimated throughout the first 25
years of the project. This provides the opportunity for additional storage should it be required, and for the
containment of process water discharge with solid tailings.
5.1.24 The liquid component of the tailings resulting from process water addition, estimated to be around 22 million m3
per annum, will mostly drain through the tailing dump and return to the processing plant as a process water.
5.1.25 A water treatment plant is located at the base of the primary tailings dam for the collection and treatment of process
water that has drained through the tailings management facility (full details of processing operations are provided
within the separate Water and Wastewater Management Plan). Treated water from this facility will be stored and
recirculated through the mine processing plant as process water (Photo 5).
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Photo 5: Water treatment facilities

5.1.26 Teghout cjsc will commit that monitoring regime is developed at the point of discharge from the mine processing
facility to detect and record levels of potential pollutants such as residual copper and heavy metals. Details of the
monitoring regime are described in the accompanying project monitoring report.
5.1.27 On completion of the project, the tailings dump area will comprise a broadly level area that shall be restored
through the application of stored topsoil and seeding to create a turf layer.
5.1.28 It is considered that further studies to enhance the assessments undertaken to date are essential to ensure that the
tailings management option selected is the most appropriate in terms of preventing any adverse environmental
and economic impacts. These studies should include the following:
■

Depth to groundwater;

■

Groundwater monitoring;

■

Further static and kinetic tests of the tailings material produced from hypogene ore to confirm the acid
generating potential and determine lime dosage required to stabilise the tailings;

■

The potential for fractures in the bedrock;

■

The connectivity and extents/widths/rate of movement of the groundwater beneath the tailings dam and
the primary dam.

Turquoise Ore Waste
5.1.29 The exact quantity as well as the economic value of turquoise ore that will be generated by mining operations is
currently unknown and the management of the material will be continuously evaluated throughout the project. The
extraction and handling of this material would be undertaken in a similar approach to other extractive wastes
excluding blasting, and the loading of material may be into smaller capacity dumpers for transport to a dedicated
waste facility.
5.1.30 The only current management arrangements for turquoise ore waste include the identification of a location for the
temporary dump for turquoise ore for the selection of material with economic value.
5.1.31 The ESDD produced in 2010 highlights potential historical land contamination due to previous turquoise ore
extraction activities in the Teghout area. Furthermore, it is known that other turquoise mining activities have led to
a range of detrimental environmental impacts such as acid mine drainage. It is therefore proposed that an
appropriate containment and leachate system (similar to that described for the oxidised waste) is considered for
the area where turquoise ore will be ultimately deposited, shall it be different from the oxidised waste dump.
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5.2 Non‐Extractive Wastes
5.2.1 Non‐extractive wastes are consolidated at appropriate locations around the Teghout site prior to collection and
removal from the site by a waste operator appointed by Teghout cjsc. The approach to managing non‐extractive
wastes includes:
■

Allocation of appropriate storage areas for individual waste streams close to their location in which they arise;

■

Provision of appropriate containment where required; and

■

Transport, removal from site and treatment and disposal by a suitably qualified waste operator in line with
the waste passports that conform to the Ministry of Nature Protection ‐ governmental decree No. 47‐N (2006)
and order of the ministry of nature protection No.19‐N (2007).

5.2.2 The development of the waste disposal arrangements for non‐extractive waste has explored the opportunity for
the construction of a dedicated landfill disposal facility within the site. Teghout cjsc currently does not propose to
develop such a facility due to the comparatively low volumes of non‐extractives wastes that are forecast, and the
existence of a contract with a waste operator to remove non‐extractive waste for off‐site disposal. Should this
position change, Teghout cjsc would explore the option of dedicating a proportion of the on‐site disposal of waste
arising in the surrounding communities. It is noted that this provision could be made within the tailings dam
providing the waste is non‐hazardous and is appropriately contained to prevent pollution to ground and water
receptors.
5.2.3 The range of waste treatment, recovery and disposal option in Armenia is presently limited with landfill used as the
predominant form of waste disposal. It is noted that there are a small but growing number of organisations engaging
in waste reuse and recovery operations (particularly for glass and plastics). The non‐extractive waste disposal
arrangements proposed by Teghout cjsc are to use landfill disposal in the first instance although it is proposed that
Teghout cjsc will annually review the availability of alternative processing and disposal routes to identify
opportunities for material to be promoted up the waste hierarchy.
5.2.4 Limited source segregation of materials is currently undertaken as the baseline required to receive and process
fractions of recyclable waste is essentially not available (except for items like metal waste, rubber and oils). The
decision to introduce segregation of recyclable materials in future will be influenced by the feedstock specifications
of future facilities and Teghout cjsc will adjust the segregation strategy in line with these requirements. It is
proposed that this will be reviewed annually.
5.2.5 It is also proposed as part of the stakeholder engagement process that Teghout cjsc shall further engage with the
local community (including local residents and businesses) to identify waste symbiosis opportunities that may lead
to the reuse and recycling of waste materials. Specific opportunities would depend on the local demand for material
by could include:
■

The recycling of metal wastes in metal reprocessing;

■

The reuse of returnable container glass;

■

The use of source segregated organic food waste as an animal feed; and,

■

The use of clean wood waste and timber as a building product or fuel source.

5.2.6 The specific approach for the management of each non‐extractive waste stream is detailed below.
Waste from Vegetation Clearance
5.2.7 Forestry products resulting from logging at Teghout are be removed from the site by the contractor chosen through
a competitive tender. The timber that is generated from site clearance, in accordance with the joint ministerial
decree, is the property of the Armenian Government and shall be disposed of “ArmForest” SNCO . In accordance
with the same decree, proceeds of the disposal of the timber are to be used specifically for reforestation projects
implemented by “Armforest” SNCO. Teghout cjsc has no influence over the distribution of this funding, although
the company will commit support to any local project that seeks to access funds for local reforestation projects.
5.2.8 Ecosystem Services Assessment examining opportunities for re‐forestation projects in the Teghout area conducted
by Teghout cjsc has not identified a business case for diverting “Armforest” SNCO funds into local reforestation
projects.
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5.2.9 Local communities also benefit from the timber generated from site clearance, as a fraction of timber that is not
eligible for sale (and is thus not transferred to “Armforest” SNCO) is distributed by Teghout cjsc as free firewood to
the residents of nearby communities.
Waste from Vehicle Maintenance
5.2.10 Waste oils collected from around the site are transported in tanker vehicles to a dedicated waste oil consolidation
area. This is provided within the maintenance workshop adjacent to the site entrance as well as mine fleet
maintenance area. Waste consolidation area for oils contains appropriate collection container for oil contaminated
waste such as engine oil filters.
5.2.11 The storage area includes tanks with sufficient capacity for the storage of forecast waste oils, and secondary
containment measures (i.e. bunding) is provided. Waste oil is currently being primarily sold to residents of nearby
communities for heating and other residential use. Teghout cjsc is currently assessing the possibility of using such
oil for heating administrative buildings at the site. Results of the assessment will be reflected in the updates of this
plan.
5.2.12 Due to the size of individual tyres, rubber waste produced for the exchange of vehicle tyres is stored within the
vehicle servicing areas in piles no higher than 1.5 metres. Waste rubber is being made available for outside
organizations for their use, thus minimizing the amount of rubber waste stored on site. Suitable hard standing was
constructed for consolidation and temporary storage of this material to prevent the potential for contamination of
local soils and groundwater.
Waste from Site Administration, Staff Accommodation and Welfare
5.2.13 A dedicated waste consolidation and storage area is provided in the area adjacent to the main site office and staff
welfare block. Wastes from administration, accommodation and welfare facilities will be contained in lidded
wheeled bins until their collection to provide appropriate containment of waste.
5.2.14 Due to the limited waste recycling and processing capacity in Armenia, limited segregation of recyclable materials
will take place at the site. The fraction of the forecast waste stream that shall be segregated for reuse shall be
returnable glass bottles which shall be stacked in returnable transit packaging (crates). It is recommended that
Teghout cjsc explores, through discussions with their waste contractor and the Ministry of Nature Protection, the
opportunities for segregation of specific material for reuse and recycling in line with the Waste Hierarchy. This may
lead to the introduction of additional dedicated containers of waste segregation.
5.2.15 A contract has been agreed with a commercial waste operator for the removal of waste arising from administrative,
accommodation and welfare facilities. These arrangements are contained in the waste passport prepared for the
project. Until suitable processing facilities are identified for the recycling of wastes, all mixed solid waste from this
aspect of the project is being disposed to landfill by the waste contractor. Teghout cjsc confirmed that the facilities
currently proposed for the disposal of mixed waste have been visited and audited by the Project Environmental
Manager in advance of their use.
Waste from Water Treatment Works
5.2.16 The operation of the water treatment plant will result in a liquid effluent which shall be discharged under a permit
into the Shnogh River. A solid sludge fraction will be generated, and further details of the composition of this sludge
are containing in the separate Water and Wastewater Management Plan.
5.2.17 The sewage sludge waste will be landfill/disposed appropriately or to be transported to appropriate organization
for creating fertilizer as the planned biological treatment plant turns sewage sludge waste into fertilizer condition.
Waste Management Plan Summary
5.2.18 A summary of the waste streams that will be generated from the project, the methods of storage and a basic
assessment of waste treatment options is provided in Table 10.
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Table 8: Waste Management Plan Summary
Waste stream

Composition

Extractive Wastes
Topsoil
Turf, soil, gravel

Classification

Estimated Arising

Proposed Storage
Method

Options for waste treatment
and/or disposal

Inert

607,200 tonnes

On‐site storage areas Reuse on‐site (replacement
to await reuse
after closure of mine); reuse
off‐site; disposal on‐site;
disposal off‐site

Option(s)
Recommended

Reuse on‐site
Reuse on‐site removes
(replacement after the need for virgin
closure of mine)
material to be brought
from elsewhere

Overburden and
interburden rock

Rock

Mostly inert

51,909,091 m3

On‐site storage areas Use as an engineering material Use as an
to await reuse;
engineering
overburden dump
material

Oxidised rock

Rock

Active /
Hazardous

6,000,000 m3

Tailings from mine Rock
processing plant

Inert / Active /
hazardous

120,000,000 m3

Eco‐dump (for highly Disposed to land
mineralized rock),
overburden dump
Dedicated tailings
Disposed to land
dump

Turquoise

Active /
Hazardous

Requires addi‐
Eco‐dump or
tional assessment overburden dump

Combustible

37,200 tonnes

Rock

Non‐Extractive Wastes
Waste from
Wood, plant matter
vegetation
clearance

Waste from site
administration,
staff accommo‐
dation & welfare

Food waste, sanitary
Recyclable /
waste, card and paper, compostable /
packaging, plastics,
combustible
textiles, fines

385 tonnes per
annum during
operation
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Disposed to land

Disposed to land

Part with economic value could Disposed to land
be treated
(partially after
treatment)

On‐site storage areas Composting of plant matter on‐
site; composting of plant matter
off‐site; recycling of wood by
reprocessor (logging); disposed
to land
On‐site storage in
Segregate recyclable materials
wheeled bin
(as much a practicable) and
containers
send to reprocessors; disposal
to landfill

Justification

Reuse on‐site removes
the need for virgin
material to be brought
from elsewhere
No other alternative
reuse or recycling
options available
No other alternative
reuse or recycling
options available
No other alternative
reuse or recycling
options available

Recycling of wood Wood arisings can be
by reprocessor
easily recycled off‐site,
(logging)
lack of requirements
for material on‐site.
Segregate
recyclable
materials and send
to reprocessors;
disposal to landfill

Recycling of some
materials may not yet
be available, therefore
disposal to landfill
unavoidable at
present

Waste stream

Composition

Classification

Estimated Arising

Waste engine oil

Oil

Hazardous /
combustible

100 tonnes (per
annum)

Rubber

Rubber (tyres)

Recyclable /
combustible

135 tonnes (per
annum)

Waste from onsite Oil
water treatment
facilities

Used spill kits

Hazardous /
combustible

Sand

Inert

Oil, textiles, plastics,
packaging

Recyclable /
combustible /
hazardous

Proposed Storage
Method
On‐site storage in
bunded containers

Options for waste treatment
Option(s)
and/or disposal
Recommended
Off‐site reprocessing
Off‐site
reprocessing when
facilities are
available, on‐site
use for heating if
proven feasible,
off‐site use for
heating
On‐site storage areas Segregate and send to third‐
Segregate and
party users (until domestic
send to third‐party
reprocessors are available);
users (until domes‐
disposal to landfill
tic reprocessors
are available);
disposal to landfill
n/a – in place until
Off‐site reprocessing / disposal Off‐site
emptied
reprocessing when
facilities are
available, on‐site
use for heating if
proven feasible,
off‐site use for
heating
On‐site storage areas Use as an engineering material / Use as an
(sludge from the
landscaping
engineering
settlement pond)
material

On‐site storage in
wheeled bin
containers
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Disposed to land

Disposed to land

Justification
Waste engine oil can
be easily reprocessed
off‐site

Until recycling
facilities for rubber are
yet available
domestically, disposal
to third‐party users
Waste engine oil can
be easily reprocessed

Reuse on‐site removes
the need for virgin
material to be brought
from elsewhere
No other alternative.

6 Observations and Recommendations
6.1.1 The review of proposed waste management arrangements has identified a number of specific actions that are
recommended to ensure that future waste management arrangements address concerns and comments raised in
the various environmental assessments of the project.
6.1.2 The recommendations relate to both policy and management systems, and to the management of extractive and
non‐extractive wastes.
Adoption of the Waste Hierarchy
6.1.3 Whilst it is evident that aspects of the Waste Hierarchy are demonstrated within the project, it was noted that there
are no current formal policy models for decision making. It is therefore recommended that Teghout cjsc adopts the
Waste Hierarchy as a guiding principle for all waste management decisions. This adoption of the policy is set out
and formalised in this Waste Management Plan although it is suggested that Teghout cjsc may need to undertake
additional actions to fully implement this recommendation including:
■

Formalise the policy in management procedures; and

■

Include details of the Waste Hierarchy within waste training and communications initiatives (e.g. site
induction).

Adoption of a Waste Reduction Programme
6.1.4 This Waste Management Plan provides a suggested framework for a waste reduction programme for Teghout cjsc
to adopt. In order to implement the waste reduction programme Teghout cjsc should develop waste reduction
procedures for the operational phase of the project.
Overburden, Interburden and Oxidised Zone Rock Extraction Monitoring
6.1.5 Testing of the overburden and inderburden has been undertaken prior to and during construction phase, and testing
of drilling cores for the daily blasting of material shall be undertaken on‐site. This will assist with homogeneity and
placement records and will also identify instances where unexpected highly mineralized oxidised waste is found
that may require separate disposal to the eco‐dump.
Tailings Monitoring
6.1.6 A need for monitoring of tailings discharged from the processing plant was identified. Teghout cjsc will implement
periodically monitoring scheme to determine the quantity of pollutants such as heavy metals present in the
discharge to the tailings dump. This includes the positioning piezometers below the tailings dam to detect flows
from tailings dump. Further details of this monitoring are contained within the accompanying project monitoring
plan.
Identification of Turquoise ore volumes and treatment options
6.1.7 Teghout cjsc should seek to identify and quantify turquoise volumes having economic value and decide on
treatment options and corresponding temporary and permanent storage locations.
Creation of Hard Standing for Waste Storage Areas
6.1.8 The review of proposals for the consolidation and storage of individual waste streams has identified that the
majority will be stored in appropriate areas. The waste storage areas shall all be constructed on hard standing areas
to provide adequate protection of soil and groundwater includes.
Discuss ‘Take‐Back’ Arrangements with Suppliers
6.1.9 Teghout cjsc will continue discussions of ‘take‐back’ options with suppliers of plant, equipment and materials on all
occasions when such supplies might result in waste generation.
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Review of Waste Reprocessing Capacity
6.1.10 This Waste Management Plan acknowledges the current lack of waste recycling and reprocessing infrastructure in
Armenia. This provides a challenge in developing a suitable waste segregation strategy and somewhat constrains
the ability of Teghout cjsc to implement the Waste Hierarchy. Given the duration of the operations, and the global
drivers for resource efficiency, it is likely that this position will change in the future.
6.1.11 Teghout cjsc will explore, through discussions with their waste contractor and the Ministry of Nature Protection,
future opportunities for the recycling of individual waste streams that may result from the development of local
waste management facilities. Upon identifying alternative waste management routes (that promote the Waste
Hierarchy) Teghout cjsc should, in partnership with their appointed waste contractor, introduce an appropriate
waste segregation strategy that enables waste to be diverted into recycling and recovery management routes.
Update Waste Passports
6.1.12 Waste passports have been prepared for the project in line with requirements from the Ministry of Nature
Protection. Project waste passports will be updated in due course shall such a need arise.
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Appendix A ‐ Waste Management Time and Activity Plan
Time‐
Action
scale
2013 Waste
minimisation
review

Description

This review should be completed within six months of the adoption of the waste
management plan and should include a design stage review of all proposed
activities to identify specific waste reduction opportunities; and Operating
procedures requiring the prevention level of the Waste Hierarchy to be fully
applied and documented in all decisions relating to waste and materials
management
2013 Development of The content for general training provided to all staff and to technical and project
waste training
managers should be developed within six months of the adoption of the waste
programme
management plan
2013 Development of Procedures and instructions for waste related operations should be developed
working
within six months of the adoption of the waste management plan. These
procedures for all procedures should address the provisions set out in section 3.3 of the waste
waste related
management plan and should also formally incorporate the waste management
tasks
hierarchy into the project.
2013‐ Hydrogeological A detailed understanding of the geochemistry and baseline site conditions is
2014 investigation of
critical in confirming the most suitable mitigation option as this will enable
tailings dam and confirmation of the acid generating potential of the tailings and the overburden.
rock overburden
dumps
2013 Ecosystem
An ecosystem services assessment should be undertaken within six months of
services
the adoption of this plan to identify opportunities for local communities to
assessment
benefit from deforestation activities involved in the project.
2014 Dam safety risk
A dam safety risk assessment for the tailings dump will be undertaken on
assessment
completion of the mine processing plant
2014‐ Review of dam
A review shall be undertaken that the design and construction of the tailings
2015 safety compliance dam is in compliance with ICOLD requirements
with ICOLD
requirements
2014‐ Turquoise ore
Assessment of the potential volume of turquoise ore having economic value and
2015 quantification and identification of the location for the temporary dump for turquoise ore for the
storage
selection of such material.
determination
Determination of appropriate containment and leachate system for the
turquoise storage and disposal dump, shall the latter be chosen to be different
from the oxidised waste dump
2018 Additional
Needed to confirm the findings of the initial hydrogeological assessment and
hydrogeological determine specific lime dosage needed to stabilise tailings.
investigation of
hypogene tailings
Conti‐ Stakeholder
Teghout cjsc will proactively engage and consult with local residents and
nuous engagement
businesses to identify opportunities for the reuse and recycling of waste
materials generated by the project.
An‐
Waste plan
Review the waste management plan updating where required. This review
nual review
should include current working practices and should evaluate new best practice
techniques or approaches that may become available during the project. The
review should also examine the segregation strategy for materials in line with
feedstock requirements for available processing plants and also examine
symbiotic relationships for the reuse of waste materials by local residents and
businesses.
The review should also extend to cover a review of waste related health and
safety including a revision of working procedures/instructions where required.
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Status
Completed.
Implementa‐
tion ongoing

Completed.
Training
ongoing
Completed.
Implementa‐
tion ongoing

Completed

Completed

Completed
Ongoing

Ongoing

Ongoing

