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Overview 

Company Overview 

■

 

AEM has grown to be one of the top 10 gold companies in the world

■

 

50+ years operating experience

■

 

Six operating Mines in Northern Quebec, Nunavut, Northern Finland and Northern 
Mexico
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Location of the Kittila Mine



Location: Northern Finland

Proven and probable gold reserves: 4.9 million oz (32.7 million tonnes at 4.6 g/t)

Measured and indicated resources: 15.3 million tonnes at 2.4 g/t

Inferred resources: 8.3 million tonnes at 2.5 g/t

Gold production: 2011e –

 

150,000 ounces

 
Total cash costs per ounce: 2011e -

 

$548

 
Secondary metals: n/a

Type of mine: open-pit mining and
underground mining 
Estimated mine life: 2009-2032

 
Employees: 360 own employees 
and 200 contractor employees 

Kittila Mine Key Facts



Best Practices - Mining Life Cycle Activities
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Presentation Notes
Gold Mining can be broken down into a life cycle that starts with Exploration, moves on to Environmental Assessment and Feasibility, Mine Planning, and Permitting and then onto Construction, Operations and finally to Mine Closure, Rehabilitation and Monitoring.

Appropriate Industry Best Practices can be applied at each of these phases in the “Mining Life Cycle” to assist in managing the environmental risk and impact that the mine activity has. The objective of this presentation is to provide a list of typical best practices applied by AEM in developing a new gold mine anywhere in the world. Unfortunately this is an area that could easily be turned into a several day workshop and thus time only allows us a high level look at Best Practices in Gold Mining

  



How do we ensure the application of Best Practices  ?
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Some of our tools:

Presenter
Presentation Notes
At AEM, we have a toolkit, made of internal and external tools,  to ensure the application of Best Practices throughout the company and the mining life cycle.  

Best Practices start from a philosophy or approach to how you manage the development, operation and ultimate closure of a gold mine. AT AEM this approach comes from our Environmental Policy.  The Environmental Policy sets out the Company’s expectation of how we as a company (through each and every employee and contractor) will perform as we go about our daily business. 

Recognising that exploration has its own specific set of challenges, our exploration group applies the E3 – Environmental Excellence in Exploration Program.  The application of the program if voluntary.

Through our membership in the Canadian Mining Association, we are also committed to the Toward Sustainable Mining Program, which is applicable throughout the mine life cycle.  The application of the program is compulsary and is audited by an external body.

Finally, we are working to become a signatory of the International Cyanide Management Code which sets high standards of practice for the production, transportation and use of cyanide.  These application of these standards are audited by an external body.






Application of Best Practices through the Environmental 
Policy
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The policy in summary: Leach tank containment
110% 

Presenter
Presentation Notes
AEM’s environmental polity sets to:
 use best practices to eliminate/mitigate impacts, 
 promote use by employees and contractors,
 control and improve performance
 minimise footprint
 act and an ethicalresponsible and corporate citizen




Best Practices in Exploration – E3 Program

Application of the E3Plus Principles for Responsible Exploration

 

(www.pdac.ca)

Presenter
Presentation Notes
The Canadian Prospectors and Developer’s Association has developed a Best Practise Guide for the exploration phase of this mining life cycle. This E3Plus Best Practise Guide is in the public domain and is thus available for use by any company involved in mineral exploration

It establishes suggested common principles and best practices that if applied will help a company conduct its exploration in a responsible manner with due consideration for sustainable development, community engagement and responsible performance





Best Practices in Exploration
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Responsible Exploration Toolkits::

Presenter
Presentation Notes
The E3 Plus Best Practise Guides back up the application of these principles for responsible exploration by providing a series tool kits and checklist to help exploration companies apply these principles on the ground:

Here are examples 



Best Practices in Exploration
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Responsible Exploration Toolkits::

Presenter
Presentation Notes
Here is the content list for these three toolkits (available from the PDAC web site)

These are available in English, French and Spanish 

AEM has adopted these principles and is now implementing E3Plus throughout all of its exploration activities



Examples of best practices during exploration
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Best Practices in Environmental Assessment and Mine 
Design
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Presenter
Presentation Notes
During the environmental assessment and permitting phase of the Planning and Construction phase of the mine life cycle, Industry Best Practices that are applied by AEM include:

Use of the Precautionary Principle – basically this principle means that whenever there is doubt about a potential impact from our mining operation we take the more conservative or precautionary approach to assessing what may happen and thus design our mitigation measures accordingly. In this way we do not assume that everything will go well but design our mitigation measures with some redundancy built in to ensure that we have taken actions or have in place plans to mitigate things that may go wrong;
AEM will only proceed after it has engaged the communities where it plans to operate. We will only operate on land where we know that we have the informed consent of the land owners or where we know we have majority support of the local community. Without this informed consent we know that we do not have a social license to operate in this area.
In preparing an environmental assessment AEM uses the best available scientific baseline data available or the best data collected through studies conducted to address the key data gaps identified during the process. However AEM will also seek out traditional or local knowledge from the communities of interest about the current state of the environment and we will work to find appropriate balance between the traditional knowledge and the available scientific data
In preparing the environmental assessment AEM and its consultants will work to understand the pre-mine development environmental setting to ensure that the appropriate valued ecosystem components are assessed. This requires consultation with our communities of interest. This requires that AEM understand what is important to our communities of interest and that these be a focus of the environmental assessment. From this process we can better design mitigation measures to offset potential impacts to those things that are important to the communities of interest and develop the management plans to ensure that these mitigation measures be carried forward into construction and operation.
AEM extends assessment to the social and economic components f the environment and does not limit its assessment to the bio-physical environment only.   
AEM does not stop once the EA is complete. It develops monitoring programs to assess what actually happens once mine development moves forward into construction and operations. The results from this monitoring is then used to adaptively manage our mitigation strategies to ensure that adverse effects are really being mitigated or prevented.



Tailings containment:
Diked tailings pond

Noise abatement of ventilators

Examples of Best Practices in Mine Design

Biological treatment plant



Best Practices in Mine Planning
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Presentation Notes
The following are common best practices that are applied during the mine planning phase of a new gold mine before construction starts:

Minimize the footprint – The objective is to design all mine related facilities so that they take up as little surface space as possible. This reduces the overall surface impact of the mine and can improve the efficiency of operations. For example placing the mill as close as it can be safely placed to an open pit reduces the haul distance for ore thus reducing haul cost. It also reduces the amount of land disturbed. 
Water is the essence of life – New gold mines need to minimize their requirement to use freshwater by looking at how other water sources can be used and how water can be recycled within our mining process. This reduces our environmental impact by reducing the amount of water that our mines have to ultimately release to the environment but can also save significant money. Treating water impacted by mining is not cheap and thus reducing the amount of water that has to be treated can reduce mine costs. At Kittila we take steps to re-use water from our open pit and underground operations in the mill process and we re-use water wherever possible from our tailings containment area;
Stormwater (both rainwater and snowmelt) needs to be diverted away from mine facilities where possible to prevent these waters becoming contaminated. Stormwater falling on mine facilities needs to be collected and either used in the mining process or treated before it can be released;
Water contaminated by mining needs to be collected, re-used in the process or treated as soon as possible. The mine planning needs to minimize the amount of contaminated water that is stored in ponds. Contaminated water should be treated as close as possible to the source of contamination so that treated water is stored not untreated waters. This is to reduce the risk of harm to wildlife such as birds and the risk of harm to people through accidental release. For example at Kittila cyanide bearing process waters are treated in the mill before they are released to the tailings containment pond so that the material contained in the pond is low in cyanide reducing the risk of harm in the event of an accidental release;
Mine planning needs to focus on reducing to the greatest extent possible the amount of excess water that has to be released to the environment to minimize the potential impact. This can be achieved by maximizing the re-use of water and by minimizing the requirement to use fresh water at our mines.
Mine Planning  also needs to focus on minimizing the amount of solid wastes generated by mining and in the design and operation of appropriate waste management facilities and procedures. For example mine planning needs to look at minimizing to the greatest extent possible the amount of waste rock generated by mining taking into full consideration the economics of mining, minimizing the amount of waste rock left on surface (look at using waste rock or tailings as backfill underground or look at sequential backfilling of open pits with waste rock where practical);
Mine planning needs to look at how it handles chemically reactive waste rock in comparison to chemically stable waste rock. Appropriate waste rock management procedures need to be incorporated in the mine design, such as placing Potentially acid generating sulphide bearing rock under a water cover at closure, or encapsulating this type of rock within adequate volumes of acid neutralizing rock. It is much more cost effective to do this segregation at the outset of mining then deal with it later when drainage problems arise.
Similarly the permanent containment of mill tailings needs to be considered during mine planning. Considerations include: using mill tailings as backfill materials in the underground mine, whether to segregate or blend chemically reactive tailings, how to best close out these tailings containment areas at the end of active mining and how these areas need to be managed over the longer term. For example at Kittila we segregate our mill tailings into two separate containment areas so that tailings that have had no contact with potentially harmful milling reagents such as cyanide are segregated from the flotation tailings that have much less risk of harm. In this way we can treat the cyanide bearing tailings at source to reduce risk in the containment area and we can and reduce the volume of higher risk tailings in the containment ponds.
Other hazardous waste generated by mining such as waste oil, waste antifreeze, old solvents, batteries need to be collected at source, placed into appropriate containers and then shipped to a licensed facility for recycle or treatment to ensure that these wastes do not get mixed with other non-hazardous domestic wastes headed for landfills. At Kittila we have procedures in place for these wastes to be segregated and removed to licensed waste handling facilities;
Mine design needs to look at how the three R’s of waste management are going to be incorporated into the mine plan and design, specifically programs to reduce the volume of waste generated, to maximize the opportunity to re-use material rather than turn it into waste and to maximize opportunity to recycle waste so that it can again become a useful product.  
And finally mine design needs to consider how each facility or component of the mine will ultimately be reclaimed or rehabilitated at the final cessation of mining. This concept of “design for closure” leads to more cost effective reclamation and ultimately allows for mine facilities to be closed out in a manner that prevents leaving problem sites with  environmental liabilities that exceed the available resource. The economics of reclamation need to be included in the economic evaluation of whether a mine should ever be developed or not.
  



Best Practices in Construction

16

Work to minimize 
effects

Silt curtains to control sediments

Recover native species

Presenter
Presentation Notes
The following are Industry Best Practices that should be considered during the construction phase of the development of any new gold mine:

Prior to the start of construction the mining company needs to develop and have ready for implementation a full set of management plans dealing with how the mine site is to be managed during the construction phase. Typically management plans should be in place covering the following activities: Site Water Management, Solid and Hazardous Waste Management; Environmental Inspection and Monitoring Plan; Emergency Response Plan; Spill Contingency Plan; Occupational Health and Safety Plan; Site Indoctrination and Training Plan. Having these plans developed and in place before construction starts allows for the company to take a proactive stance versus a reactive stance to how it wants the site managed during construction. It allows for pre-planning and allows for contractors to be told ahead of time how they are expected to perform;
During construction a key source of how contamination leaves a site is related to water, consequently managing water during the construction phase is critical. Key Best Practices implemented during this phase include: the management of all stormwater (both rain and snow melt) through diversion of clean “non-contact” water away from the construction sites and the collection and treatment of all stormwater that comes into contact with the construction sites using sedimentation ponds and in some cases chemical treatment;
Typically construction activity generates large volumes of solid waste material that generally ends up in a landfill. This waste needs to be managed as typically during this phase in a mine’s life solid waste management facilities and procedures are not fully implemented yet. Much of the construction waste can be potentially reduced using the principles of waste reduction through management at source, re-use or through recycling. But for this to occur the mine owner has to design and implement processes and site wide standards that can be applied through its contractors during construction;
While water management is a key component of managing sediment release during construction, another critical component is erosion control, that is preventing the release of sediment at its source. Best Practice in reducing erosion risk during construction includes: Having a staged site development plan that limits the amount of ground or soil exposed to the bare minimum during each step in the construction schedule. In other words leaving the natural vegetation in place for as long as possible is the best way of preventing erosion. Leaving the trees intact and only removing those trees required for construction will greatly improve erosion control and improve the site aesthetics.




Best Practices in Operations
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Presentation Notes
AEM is a member of the Mining Association of Canada. In signing up AEM committed to implement fully the MAC’s Towards Sustainable Mining Intiative. TSM is MAC’s corporate social responsibility initiative. Its objective is to improve the performance of the industry in several key areas, tailings management, energy use and greenhouse gas emissions management, External Outreach and Crisis Management Planning. Each area has defined performance criteria and measurable indicators. Every year MAC members self-assess their TSM performance based on these indicators and then undergo external verification every three years. Details on the TSM initiative are available on the internet at the MAC website (www.mining.ca) 

The objective is to move MAC members to application of industry best practices and provide a continuous improvement cycle and provide both internal and external audit processes.



Best Practices during Operation 



Best Practices During Operations
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Presentation Notes
Industry Best Practices that come into play during the operational phase of the Mine Life Cycle include:
The development and implementation of management plans designed to educate, train and ensure consistent performance across all areas of the mine in identified key areas, such as water management, waste management, emergency response, tailings management, environmental effects monitoring, reclamation planning. These plans have to be widely distributed, periodically reviewed, updated and re-issued
Implementation of various Industry Best Practices including systems such as the International Cyanide Management Code, Health, Safety and Environmental Management Systems, the Mining Association of Canada’s Towards Sustainable Mining Program all of which are designed to help gold miners operate in accordance with widely accepted best industry standards in areas of our business where environmental risks are elevated. This ensures that we have in place rigid standards and audit processes to ensure that these high standards are being met no matter where in the world we are operating. 
Where possible AEM will start the reclamation of components of the mine that are no longer needed during the life of the mine rather than wait until all mining is ceased. For example once a waste rock dump is complete we start progressively reclaiming the dump. In this way we can learn what reclamation measures work and which do not and adapt accordingly. It allows us to do the reclamation work with our own mining equipment and workforce and thus tends to be more cost effective. It allows us to demonstrate how we will reclaim the full site and to learn from our mistakes.
Best Practise requires that we continually work to improve our performance. To do this we need to periodically review what we do, look at our management plans and standard operating procedures, adapt and improve them where feasible and then update these plans and the associated training. This cycle of continuous improvement ensures that we learn from our mistakes, identify gaps in our performance and find ways to adapt and improve. This cycle not only help improve our environmental performance but also our productivity and cost effectiveness;
To successfully implement continuous improvement we need to have formal ongoing programs designed to monitor our performance with periodic internal and external audits to keep us on track and to see the overall performance picture. Externbal audits help us and our communities of interest ensure that we are doing what we say we are doing - transparency



Best Practice During Operations : Paste Backfill
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-Material technical design to ensure mechanical stability and feasibility.
-Characterization of Tailings and Paste to define potential harmful substances and their solubility in short and long term and in different conditions
-Modelling potential mobilisation and diffusion in time function
-Two significant indicator substances: As and SO4
-During mining operation, UG dewatering prevents groundwater contact with Pastefill and Mine water
-After closure natural watertablewill be re-established and groundwater surrounds and some extend replace porous water of the backfill. That is only point when paste backfill can potentially impact the quality of the groundwater (low permeability, low solubility)
Downstream groundwater will met Finnish drinking water limits and has no significant harmful impact 
Project and studies was communicated to Authority and Community beforehand even it not reguires permitting. 



Best Practice During Operations : The Cyanide 
Management Code – A tool
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Presenter
Presentation Notes
The International Cyanide Management Code is intended to ensure that signatories are following Industry Best Practices in the shipping, storage, handling, use and disposal (destruction) of cyanide  at our gold mining operations. AEM has committed to implementing this code at each of its gold mines and should be in a position to seek accreditation within the coming year. The Code contains provisions for external audit of performance under the code.

A key element of the code is the treatment of cyanide bearing tailings (cyanide destruction processes) as they leave our milling process to ensure that tailings stored within tailings containment areasdo nt present a high public risk in the event of an accidental release 



Best Practices – Cyanide Management Code
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Presenter
Presentation Notes
The following three slides show key elements of the International Cyanide Management Code



Best Practices Mine Closure and Rehabilitation
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Presentation Notes
Industry Best Practices that apply during the Closure and Post Closure phase of the Mine Life Cycle of a gold mine include:

Ensuring that financial assurance has been provided well before the final cessation of mining to provide comfort to all the communities of interest that the resources will be available to reclaim a closed mine site when the time comes;
Each mine should start reclamation planning at the time of mine planning. Initially the reclamation plan may be conceptual in nature with the level of detail increasing as the mine approaches closure. Mine Reclamation Plans should be reviewed and updated at least every five years to capture changes in the mine development plan and to incorporate new technologies. A detailed Reclamation Plan should be prepared about five years before the planned final cessation of mining. At that time the reclamation plan should be presented to the communities of interest and a process created to allow active engagement and consultation. This allows the communities of interest an opportunity to plan for the final cessation of mining. 
Communities of Interest should be consulted on what will constitute an agreeable post reclamation of the reclaimed mine site
Reclamation planning should aim to leave a chemically and physically stable site with a minimal requirement for long term care and maintenance. It is recognized that it some case this may not be possible in which case the company has to make arrangements for financial assurance against the long term care and maintenance requirement;
Reclamation planning should incorporate progressive reclamation of the components of the mine soon after they are no longer needed
Industry Best Practise includes a commitment by a mine owner to continue monitoring and maintenance of a reclaimed mine site well after final reclamation is complete until it can be demonstrated that the site is physically and chemically stable and that no further or reduced monitoring and maintenance is justified and acceptable to the communities of interest. 



Industry Best Practices in Gold Mining

Presenter
Presentation Notes
Why Use Best Practices
Reduces environmental risks associated with your mining operation;
Improves productivity by reducing both short & long term risk of unexpected   incidents and the associated cost;
 Improves workplace safety;
Increases workplace pride amongst managers and employees;
Improves your company’s stature and trust with communities of interest;
Helps you earn your “social license” to operate this mine and others in the 	future;
Helps control operating costs by reducing risk of unexpected events;
Helps you assure your stakeholders & investors that you are a reliable investment;
It is the RIGHT thing to do




Resources

■

 

www.pdac.ca/e3plus/index.aspx

■

 

www.mining.ca/www/Towards Sustaining_Mining/index.php

■

 

www.cyanidecode.org/

■

 

www.icmm.com/

■

 

www.unece.org/env/teia/adhocgroup.html

http://www.pdac.ca/e3plus/index.aspx
http://www.pdac.ca/e3plus/index.aspx
http://www.pdac.ca/e3plus/index.aspx
http://www.pdac.ca/e3plus/index.aspx
http://www.pdac.ca/e3plus/index.aspx
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