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Nkamouna Project 
Environmental and Social Assessment 

Volume2 - Environmental and Social Action Plan 
 
 

1.0 Introduction 

Knight Piésold and Co.  (Knight Piésold) prepared this Environmental and Social Action Plan 

(ESAP) for Geovic Cameroon, PLC. (GeoCam) to define the mitigation, management, 

monitoring, and institutional measures to eliminate, offset, or reduce the environmental and 

social impacts of the Nkamouna Project to internationally acceptable levels.  The ESAP 

defines specific actions that GeoCam will undertake to implement these measures and to 

document environmental and social performance.  The ESAP has been prepared in 

accordance with the regulatory requirements of the Government of Cameroon, as well as the 

various environmental and social policies and guidelines established by the International 

Finance Corporation (IFC) and the Equator Principles.   

 

This ESAP complements an Environmental and Social Impact Assessment (ESIA) for the 

Nkamouna Project.  The ESIA presents the environmental conditions of the project area and 

the impact analysis associated with project implementation.  Within the ESIA, project area 

resources are characterized, development plans are defined, the impacts to each resource that 

will result from project implementation are predicted, and mitigation measures are identified 

to limit the significance of those effects.  In addition, the ESIA anticipates the development 

and implementation of environmental management and protection programs to systematically 

track the performance of project control systems and mitigation programs in order to 

document actual environmental and social performance.  Mitigation measures identified in 

the ESIA were prioritized and used as the basis for the detailed mitigation programs 

presented as part of this ESAP.  It is noted that only those mitigation measures that require 

specific implementation actions are carried forward to this ESAP. 

 

The ESAP and ESIA comprise the overall Environmental and Social Assessment (ESA) for 

the Nkamouna Project.  The general location and project area are shown on Figure 1.  Under 

the Equator Principles and IFC lending requirements, the Nkamouna Project is rated as a 

Category A project; that is, a project likely to have significant adverse environmental or 

social impacts that are sensitive, diverse, or unprecedented.  These impacts may affect an area 

broader than the sites or facilities subject to physical works.  As such, the ESA examines the 

potential environmental and social impacts, compares them with feasible alternatives and 

recommends any measures needed to prevent, minimize, mitigate or compensate for adverse 
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impacts and improve environmental and social program performance.  Specifically, the 

Nkamouna Project ESA includes the following elements:  

 

• Executive Summary presents a concise overview of the significant findings, 
recommendations and actions contained in the ESA.   

• Volume 1 – Environmental and Social Impact Assessment (ESIA) contains the 
policy, legal and administrative framework under which the ESA was carried out 
and a description of the project in its geographic, ecological, social and temporal 
context.  It includes baseline data describing the relevant physical, biological and 
historical conditions and the environmental impacts associated with project 
implementation.  Mitigation measures needed to prevent or minimize impacts are 
presented, as well as an analysis of the cumulative impacts and feasible 
alternatives, including the “no project” alternative. 

• Volume 2 – Environmental and Social Action Plan (ESAP) presents the 
environmental management, mitigation, monitoring and institutional measures to 
be taken during project implementation and operation to eliminate or minimize 
adverse environmental and social impacts.  It specifically defines what actions 
must be taken and who is responsible for limiting project impacts.  The ESAP also 
includes several component plans defining specific action programs for waste 
management, emergency response, mine closure and reclamation, community 
development, and public consultation. 

 

The ESAP highlights the issues and concerns that are presented in the ESIA and identifies 

reasonable and practical responses to address and mitigate potentially adverse impacts.  It 

defines the specific actions that will be required to effectively implement the responses in a 

timely manner and describes the methods by which GeoCam will demonstrate that response 

requirements have been met.  It also establishes the course that GeoCam will follow in 

complying with the Government of Cameroon environmental laws and regulations as well as 

IFC policies and guidelines.  The ESAP should be considered a living document, that is, one 

that must be updated from time to time to ensure that its content reflects the current 

conditions and knowledge base of the site.   

 

This ESAP has been prepared to comply with IFC safeguard policy Operational Policy (OP) 

4.10 and with Government of Cameroon regulations and subsequent requirements.  It 

presents what GeoCam believes is the necessary level of environmental and social 

responsibility for this project, and identifies the specific actions that are needed to ensure that 

the environmental and social standard achieved is to a level that is acceptable in the 

international mining community.   

 

Supplementing and included in this ESAP are the following five component plans:  
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• Waste Management Plan (WMP). 

• Emergency Response and Contingency Plan (ERCP). 

• Mine Reclamation and Closure Plan (MRCP). 

• Community and Indigenous Peoples Development Plan (CDP). 

• Public Consultation and Disclosure Plan (PCDP). 
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2.0 Management 

Effective implementation of any ESAP begins with sound company environmental and social 

policies.  It also requires the commitment of the senior and executive management of the 

company to ensure that the programs are adequately implemented and financed.  This section 

presents the social and environmental policies that GeoCam has adopted and the structure 

that has been put in place to ensure that these policies are implemented in a timely and 

effective manner.   

 
2.1 Corporate Commitment 

GeoCam is committed to sustainable development, social responsibility and excellence in 

environmental management.  This commitment encompasses the following values:  

 

• Treating all parties with equity and respect. 

• Promoting transparent business relationships. 

• Building trust through partnerships with stakeholders. 

• Understanding and respecting the rights of indigenous peoples to retain their 
culture, identity, customs and traditions, while at the same time providing 
employment and other benefits  for those wishing to avail themselves of such 
opportunities. 

• Developing self reliability through compassionate education and training. 

• Minimizing and mitigating potential adverse environmental impacts of its 
activities. 

• Promoting rational and efficient natural resource use. 

• Demonstrating creativity, integrity and excellence in all endeavors.   
 

GeoCam intends to conduct activities in a manner that safeguards all the resources under 

GeoCam’s stewardship, whether they are minerals, forests, fauna, water, land, or air.   

 

As a good corporate neighbor, GeoCam intends to do the following:  

 

• Conduct its business at a profit. 

• Respect diversity and cultural differences. 

• Educate its workers on health, safety, social, community, and environmental 
issues. 
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• Provide safe working conditions for its employees. 

• Protect the environment from undue degradation. 

• Communicate with and involve the public on its project plans and activities. 

• Solicit input and assistance from the Government of Cameroon and non-
government organizations (NGOs). 

• Invest a part of its profit into the communities, with assistance and 
implementation from the Government of Cameroon and NGOs, to develop skills 
and opportunities that can be sustained without continuing dependence on the 
Nkamouna Project.   

 

GeoCam is committed to the long-term involvement of protecting the environmental quality 

and human interests in Cameroon.  GeoCam’s environmental and social programs aim to 

improve environmental and safety performance continually in the workplace, maintain multi-

directional communication among the company, local communities and interested 

stakeholders, and limit the local community dependence on the Nkamouna Project.  GeoCam 

has established two distinct policies that define the company’s corporate commitment, policy 

and specific goals.  These policies include the following:  

 

• Environmental, Social, Health and Safety Policy. 

• Community Development Policy.   

 

The Environmental, Social, Health and Safety Policy commits to long-term protection of 

environmental quality, human health, and safety by providing sufficient financial support for 

environmental and social programs, educating and training employees on these programs, and 

multi-directional communication with the surrounding communities and other interested 

stakeholders.   

 

The Community Development Policy is designed to improve local community conditions and 

infrastructure through financial support, soliciting input from local communities and other 

stakeholders, and the establishment of partnerships with government and non-government 

agencies.  GeoCam will continue support for GeoAid, its socio-humanitarian development 

program, in its efforts to develop sustainable local community development initiatives.  

GeoAid, which is a non-profit NGO, will initially have full responsibility for developing and 

delivering all of the company’s sponsored community development programs.   
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At least for the first three years from the commencement of operations, GeoCam will fund 

GeoAid to initiate, administer and implement development programs for the benefit of the 

local communities.  Notwithstanding, GeoCam will retain overall responsibility for 

implementation of all project-related development initiatives. 

 

2.2 Policy Implementation  

Environmental and social management of the Nkamouna Project will be administered 

through an organization that includes corporate oversight, site management, local employees, 

contractors, and subcontractors.  The GeoCam Board of Directors will appoint experienced 

managers for key positions at Nkamouna Project.  These managers will be responsible for:  

 

• Complying with local, national, international, and financial lending institution 
laws, regulations, policies, and guidelines, as appropriate. 

• Ensuring that the required environmental and social management activities are 
implemented and maintained. 

• Reporting on the effectiveness of such activities to executive management and the 
GeoCam Board of Directors for review and corrective action, as necessary.   

 

GeoCam will focus on developing the capabilities and support mechanisms necessary to 

administer environmental and social management.  Implementation will be based on raising 

the level of company-wide awareness of environmental and social requirements, 

expectations, and benefits.  Health, safety, and environmental protection as well as social 

issues and community activities will be among the highest project priorities.   

 
2.3 Company Organization and Definition of Job Responsibilities  

The GeoCam corporate structure is outlined on Figure 2 and provides the major 

responsibilities of each manager, officer, and supervisor.  This structure shows how the 

health, safety, environmental, and social programs fit within the organizational structure.  It 

also demonstrates the direct line responsibility of those programs through the General 

Manager and the Managing Director to the GeoCam Board of Directors.   

 

Members of the GeoCam Board of Directors comprise the key decision-makers for GeoCam.  

These individuals have made the corporate commitment to the health, safety, environmental, 

and social policies and have dictated their implementation throughout the organization 

structure.   
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The General Manager will be responsible for all employees and activities at the Nkamouna 

Project and will report directly to the Managing Director, who in turn reports directly to the 

GeoCam Board of Directors.  The GeoCam managers reporting directly to the General 

Manager and their duties are as follow: 

 

• Technical Services Manager – Responsible for geology, mine planning and 
surveying, mine development, metallurgy, and laboratory. 

• Mining Manager – Responsible for mining and backfilling operations and 
maintenance. 

• Processing Manager - Responsible for the physical upgrading and processing 
operations and maintenance, product quality and shipping.   

• Engineering Manager – Responsible for maintenance planning, mechanical 
systems, electrical systems and all site ancillary infrastructure. 

• Environmental, Health and Safety Manager – Responsible for environment, health 
and safety, local community affairs and liaison with GeoAid, reclamation, loss 
prevention, and emergency services. 

• Administration Manager – Responsible for site accounts, human resources, site 
administration, supply, and systems administration. 

• Chief Medical Officer – Responsible for primary health care and employee 
medical care.   

 

The following managers will report directly to the Managing Director.   

 

• General Manager – Responsible for all employees and activities at the Nkamouna 
Project. 

• External Affairs Manager – Responsible for, corporate affairs, government 
relations, public relations, Douala supply, and immigration and customs. 

• Sales and Marketing Manager – Responsible for product sales, administration and 
shipping. 

 

The Environmental, Health and Safety Manager will be responsible for implementation of 

this ESAP.  GeoCam will budget for the retention of a highly qualified professional with 

international experience to fill the role as Environmental, Health and Safety Manager.  The 

Environmental, Health and Safety Manager will have the full support of GeoCam 

management and  Board of Directors for implementing and maintaining the health, safety, 

social and environmental programs of the project.   
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2.4 Management Responsibilities  

The General Manager is ultimately responsible for all project related in-country activities 

including health, safety, and environmental programs as well as social and community issues.  

These programs will require the full support and participation of all levels of the organization 

in order for such programs to be successful.   

 

GeoCam will focus on developing the capabilities and support mechanisms necessary to 

achieve its environmental and social policies, objectives, and targets.  To ensure the success 

of these targets and objectives, GeoCam will liaise with local communities and other 

interested stakeholders.  Implementation will be based on raising the level of awareness of 

environmental requirements, expectations and benefits, and the working ties between 

departments in order to ensure that health, safety and environmental protection as well as 

social issues and community activities are among the highest of site priorities.  The General 

Manager will collaborate with the Environmental, Health and Safety Manager and GeoAid 

Programs Director in ensuring that the goals of pollution prevention, controlling emergency 

situations, waste minimization, and effective community communications are met.   

 

2.4.1 General Planning  

Planning to minimize or mitigate potential environmental and social impacts is an integral 

part of project development.  The planning process will focus on fulfilling health, safety and 

environmental standards and policies of the Government of Cameroon regulatory agencies 

and other relevant commitments required by project sponsors.  Elements of the planning 

phase include:  

 

• Periodic review of applicable laws, regulations, policies and guidelines. 

• Identification of existing environmental conditions and projected impacts 
identified in the ESIA. 

• Definition of internal performance criteria. 

• Development of an economic diversification program for communities potentially 
impacted by the project. 

• Establishment of environmental targets and schedules. 

• Establishment of monitoring programs, including data management systems and 
reporting. 

 
• Development of procedures to be carried out if monitoring programs show that 

environmental targets and schedules are not being met.   
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This ESAP is the direct outcome of the planning activities carried out to date.  It is noted that 

this ESAP is a living document and will need to be updated from time to time.  Planning will 

be an ongoing activity through construction, operation and closure of the Nkamouna Project 

as activities and conditions at the mine progress and change.  These planning activities will 

be the responsibility of the Environmental, Health and Safety Manager.   

 

The Implementation Schedule (Section 5.0) establishes key milestones for the environmental, 

social and health and safety program development that are a direct outcome of the general 

project planning process to date.  It identifies dates and budget estimates for when key 

activities relating to this ESAP need to occur.  Among the items cited in the Implementation 

Schedule is the need to update this ESAP during the initial year of operations.  This update 

will allow GeoCam and the Environmental, Health and Safety Manager to revise this ESAP 

to better reflect the actual locations, conditions, and details that exist upon commencement of 

mining and to account for initial reclamation results. 

 

2.4.2 Specific Procedures  

Where appropriate, individual plans will be prepared and documented for specific activities 

or aspects of the project.  Five component plans have been developed to complement this 

ESAP to date.  These plans define the procedures, actions, and monitoring needed to 

accomplish certain tasks required at the Nkamouna Project.  These plans include the 

following:  

 

• Waste Management Plan (WMP). 

• Emergency Response and Contingency Plan (ERCP). 

• Mine Reclamation and Closure Plan (MRCP). 

• Community and Indigenous Peoples Development Plan (CDP). 

• Public Consultation and Disclosure Plan (PCDP).   
 

Each of these plans was developed based on the project plans, current site conditions, and 

Knight Piésold’s understanding of the local and regional environmental, social, and economic 

conditions.  These plans will require the participation of GeoCam managers, supervisors, and 

employees and the implementation of the procedural activities contained within the plans.  

These component plans will also need to be updated as the project progresses to provide 

timely actions and responses to the issues they address.  Summaries of the various component 

plans are provided below.   
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2.4.2.1 Waste Management Plan  

The WMP details the handling, storing, and disposing of wastes that are generated by 

Nkamouna Project activities, including the mining operations, PUG Plant, Leach Plant, CHP 

units and workshop, offices, backfilled open pits, tailing storage facility and other facilities.  

The WMP also addresses the management of wastes designated for special handling 

including hazardous, medical, and emergency response wastes and sewage as well as the 

minimization of waste through composting and recycling programs.  The WMP may require 

updating as the Nkamouna Project progresses to reflect site-specific conditions.  The 

Environmental, Health and Safety Manager, in collaboration with the General Manager, 

Mining Manager, Chief Medical Officer, and Technical Services Manager, will be 

responsible for updating, finalizing, and carrying out the actions defined in the WMP.    

 

2.4.2.2 Emergency Response and Contingency Plan  

The ERCP was developed to outline the process for responding to on-site emergencies, 

including accidental spills and releases, fires, explosions and medical emergencies.  It is 

designed to minimize employee exposure to risk and injury and limit potential impacts to the 

environment in emergency situations.  The ERCP identifies training programs for emergency 

recognition and prevention, methods and procedures for alerting on-site employees, resources 

for medical and emergency treatments, and procedures for containment and clean-up of 

accidental spills.  The General Manager, in collaboration with the Environmental, Health and 

Safety Manager, Technical Services Manager, and the Chief Medical Officer, will be 

responsible for the management, implementation, and information dissemination called for in 

the ERCP.   

 

2.4.2.3 Mine Reclamation and Closure Plan  

The MRCP outlines the general program for stabilizing and revegetating the Nkamouna 

Mine.  GeoCam plans to reclaim disturbed areas concurrently to the maximum extent 

possible, and will reclaim project disturbances to a forest/wildlife habitat post-mining land 

use.  Specific procedures have been established in the MRCP including, surface preparation, 

soil placement, seeding and planting, soil amendments, and monitoring of revegetation 

success.  Reclamation strategies for specific types of disturbances have been included and a 

reclamation budget of approximately US$14 million has been estimated based on these 

strategies and procedures for site closure and reclamation.  The Environmental, Health and 

Safety Manager is responsible for the planning, implementation, monitoring and assessment 

of project reclamation actions.   
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2.4.2.4 Community and Indigenous Peoples Development Plan  

GeoCam recognizes that a community development program is essential in ensuring that 

local communities do not become dependent on the mining economy, but rather have an 

enhanced, sustainable economy following mine closure.  GeoCam will invest in improving 

infrastructure, education, health care, and other economic programs (e.g., agro-forestry and 

fish-farming programs) to promote sustainability.  The CDP presents the actions that will be 

undertaken to further community development opportunities in the area.  An effective public 

consultation program is a key component to the CDP.  The CDP identifies program 

initiatives, and considers key stakeholders as members of a steering committee to prioritize 

and implement those initiatives.  The Environmental, Health and Safety Manager and GeoAid 

Programs Director are responsible for collecting stakeholder input through public 

consultation, planning, development, implementation and monitoring of the community 

development programs.  GeoAid will set priorities and provide the funding for the 

community development initiatives. 

   

2.4.2.5 Public Consultation and Disclosure Plan  

GeoCam has prepared a PCDP that describes how it will collect and disseminate information 

to people who are interested and/or affected by the project.  The PCDP establishes the basis 

for how GeoCam will conduct its business with the community, and, if implemented as 

presented, will ensure transparency in project activities as they may affect the health, safety, 

and environmental conditions.   

 

2.5 Training Programs  

All GeoCam employees will receive general health, safety, environmental, and social 

awareness training that emphasizes each employee’s responsibility for complying with 

environmental and social laws, regulations, commitments, and policies and guidelines.  In 

addition, GeoCam employees will receive safety training in programs such as hazard 

recognition, first aid, and cardiopulmonary resuscitation (CPR), emergency response 

procedures, job-specific health hazards, and legal and regulatory requirements applicable to 

the Nkamouna Project.  Employees will be provided classroom and/or on-the-job training for 

their specific job tasks and the environmental or social aspects that should be considered 

while undertaking such tasks.   

 

Environmental, Health and Safety Department staff will receive specific training to qualify 

them to provide on-site training to all employees as well as to perform specialized jobs and 

tasks.  Staff assigned to sample collection and data analysis will be trained by qualified 

GeoCam company personnel or consultants experienced in environmental monitoring.   
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Initial training will be conducted for all new employees during the construction and start-up 

period as well as throughout the life of the Nkamouna Project.  Annual refresher courses will 

be provided to reinforce this effort.   

 

Contractors and consultants who work at the Nkamouna Mine will be required to adhere to 

the environmental, health, and safety policies, and procedures while on site.  Contractors and 

consultants will also be required to complete similar employee training programs as a 

condition of engagement and their agreements to ensure overall safety at the Nkamouna 

Mine. 

 

2.5.1 Environmental and Social Training Programs  

GeoCam managers and staff will be properly trained for implementation and performance of 

environmental monitoring and social programs.  Environmental training programs will 

review procedures for complying with regulatory requirements.  These programs will be 

designed to increase awareness of the need for environmental protection, pollution 

prevention, sound reclamation practices, and regulatory compliance.  Social training 

programs will include aspects of the CDP and PCDP.   

 

Qualified personnel will train GeoCam employees responsible for environmental and social 

programs in the following areas:  

 

• CDP initiatives, principles, and sustainability. 

• Effective public consultation and disclosure. 

• Issues surrounding the mine site (e.g., slash and burn agriculture, illegal bush meat 
trade). 

• Potential environmental effects and mitigation measures. 

• Environmental monitoring programs. 

• Sampling and analytical procedures. 

• Data management and compilation procedures. 

• Data interpretation. 

• Quality assurance and quality control (QA/QC) procedures and practices. 

• Reporting procedures. 

• Specific instruction on emergency response procedures and policies. 
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GeoCam will utilize professional consultants when necessary to supplement training and 

monitoring programs to ensure employees are adequately trained.  Training of the 

Environmental, Health and Safety Department staff will be an on-going element of the 

overall training program.  The Environmental, Health and Safety Manager will maintain 

records that document which employees have received training and will track employee 

attendance at refresher training programs.   

 

The Environmental, Health and Safety Manager is responsible for developing and 

implementing training for the environmental and social programs. 

 

2.5.2 Health and Safety Training Program  

GeoCam will develop a health and safety training program to address and reduce the hazards 

associated with the Nkamouna Mine operations.  At a minimum, the health and safety 

training program will include:  

 

• An initial orientation to identify the general work conditions and potential hazards 
of the work environment. 

• A summary of the Cameroon, World Bank Group, and other legal, regulatory and 
policy requirements applicable to the site. 

• Training to review occupational hazards, safety procedures, and information 
sources (e.g., Material Safety Data Sheets [MSDS] and warnings on barrels and 
containers). 

• Emergency evacuation plans and escape-ways. 

• Firefighting procedures and responses to emergency situations. 

• Health hazards associated with certain tasks or assignments. 

• Dam safety and relevant aspects of their design, construction, maintenance, and 
monitoring. 

• First aid and CPR training for all employees. 

• Additional training and annual refresher courses.   
 

The Environmental, Health and Safety Manager is responsible for developing and 

implementing the health and safety training program.  All Nkamouna Project employees will 

receive health and safety training before they begin their jobs.  In addition, GeoCam 

employees will receive refresher courses on mine health and safety training at least once per 

year.   
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The Environmental, Health and Safety Manager will maintain records documenting which 

employees have received the appropriate training under the health and safety training 

program, including who is up to date in their refresher training programs.  Health records, as 

available, and work-related accidents will be monitored to assess the performance of the 

health and safety training program.  Work-related accidents will be reviewed as part of the 

health and safety training program in an effort to reduce the possibility of the future 

occurrence of similar accidents.   

 

2.6 Transparency  

Transparency of the health, safety, environmental, and social aspects of the Nkamouna 

Project is important in maintaining public confidence.  It is essential that environmental and 

social programs be properly monitored and documented to determine how these activities are 

affecting employees, local communities, and the receiving environment.  GeoCam will 

proactively solicit input from local communities and other interested stakeholders through the 

effective implementation of its public consultation program.  The General Manager, in 

coordination with the Environmental, Health and Safety Manager and GeoAid Programs 

Director, is responsible for assessing the effectiveness of the overall environmental 

management and social programs.   

 

The PCDP is an important tool for disseminating information and demonstrating transparency 

to project stakeholders.  The Plan defines how GeoCam will collect and disseminate 

information with people who are interested and/or affected by the project.   

 

In addition, GeoCam will prepare an annual report summarizing the results of its social, 

environmental and health and safety programs over the previous year, and will present their 

proposed plans in these areas for the coming year.  The report will disclose significant 

environmental, health and safety, and social incidents that occurred during the reporting 

period and will reconcile the performance of monitoring programs, compliance issues, and 

anything that may be considered important to understanding the activities and performance of 

these programs.  This report will be distributed to government agencies, project lenders, and 

interested stakeholders, and may be posted on a GeoCam or Geovic website 

(www.geovic.net).  The general information contained in the annual report will also be 

articulated to the public through the company’s annual public consultation meeting and its 

more frequent local village consultation program. 
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3.0 Mitigation of Environmental and Social Aspects 

GeoCam has integrated preventative engineering and mitigation strategies with respect to 

potential environmental and social impacts into GeoCam project development plans since 

inception of the exploration program.  Mining and production related facilities will be 

designed using proven technologies and with due consideration of best practice methods to 

reduce potential environmental effects.  A range of alternatives have already been considered 

and analyzed in order to optimize environmental, safety, social, and economic performance 

of the Nkamouna project.   

 

The ESIA (Volume 1) contains a description of the project development plans and presents 

an analysis and significance ranking of the environmental effects that project development 

and operation will have on ecosystem components.  Specific mitigation measures are 

identified to reduce the severity of project impacts to residual levels laid out in internationally 

accepted guidelines.   

 

This section presents the mitigation measures identified in the ESIA and describes the 

actions, plans and/or compensatory measures required to reduce potentially significant 

adverse environmental impacts to acceptable levels.  This section focuses only on the 

mitigation measures requiring specific action items for implementation.  Where mitigation 

would be accomplished through normal project operations, those measures are not expressly 

called out.  The reader is directed to the ESIA (Volume 1) and the discussion on predicted 

environmental impacts and mitigation contained therein, for a complete listing of mitigation 

measures identified by the ESA.   

 

The following issues represent what GeoCam believes are the key mitigation action items for 

the Nkamouna Project.  In perceived order of significance, they are: 

 

• Reclaim site disturbances to forest/wildlife habitat. 

• Improve ecosystem conservation and biodiversity. 

• Implement economic development and diversification initiatives. 

• Limit sediment and minimize or prevent contaminant discharges to downstream 
receiving waters. 

• Ensure that mine and process operations do not adversely affect local drinking 
water supplies. 

• Implement effective waste management programs. 
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• Provide effective fuel and chemical transport, storage and containment. 

• Be prepared to respond to emergency situations. 

• Limit the presence and spread of weeds and disease vectors. 

• Control dust generation and project noise. 

• Ensure the structural integrity of all embankments. 

• Be prepared to respond to chance finds of cultural, human interest or 
archaeological resources.   

 

3.1 Land Use Restoration  

Environmental pressures will increase due to immigration, in- migration and also because of 

the land disturbance required to support the mining operations.  This will require effective 

implementation of sensible and practical mitigation measures to avoid over use of natural 

resources in adjacent forest areas, as well as a risk of increased poverty and inability to 

provide the local population with adequate food supplies.  Therefore, it is critical that 

GeoCam implement effective reclamation strategies aimed at maintaining forest productivity 

on reclaimed land disturbances.   

 

The concepts presented in the MRCP are designed to reclaim site disturbances to 

forest/wildlife habitat to enhance sources of high value timber forest products.  The details of 

these programs will be further developed as mining starts, reclamation programs are 

established, and on-the-ground techniques are demonstrated.  Public consultation and 

stakeholder inputs will also be important for establishing final land use plans.   

 

The MRCP is based on the following general objectives:  

 

• Limit the area of land disturbance. 

• Progressively reclaim disturbed land when no longer needed to support the 
project. 

• Optimize project activities to minimize the necessity for post-closure maintenance 
and monitoring. 

• After mine closure, salvage buildings, equipment, or materials for which an end 
use has been identified and remove those without value. 

• Consult with local stakeholders to identify reclamation options which present 
opportunities for improved natural resource values or agricultural purposes. 
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• Restore disturbed land to conditions of similar or acceptable natural resource 
values as existed before project development. 

• Develop sustainable community and income diversification programs during 
operations to mitigate the potential social and economic effects of the mine 
closure.   

 

The current reclamation plan is to revegetate mined out areas proactively and tailing 

repositories with high-value native species, both in terms of non-timber forest products 

(NTFP) used by local residents and nutritional value to wildlife.  Should it be necessary, soil 

amendments and fertilizers will be used to provide a productive plant growth medium.  

GeoCam will provide growth media and seedbed preparation as part of its normal 

reclamation activities.  Species selection will be accomplished in consultation with local 

residents and Cameroon-based companies and organizations with prior experience in 

revegetation.   

 

The MRCP is based on the current level of biophysical information, mine planning, and 

development detail.  It also relies on stakeholder inputs in the post-mining land use decision-

making process and the public consultation and disclosure program to affect those 

communications.  As the project advances, the plan will be revisited and refined to reflect 

changes in mine development, operating plans, environmental conditions, and public inputs.  

It is the responsibility of the Environmental, Health and Safety Manager to oversee the 

effective implementation of reclamation programs, to evaluate the performance of the various 

reclamation initiatives, to improve reclamation procedures over time with an aim toward 

increased productivity and optimum end-use, and to provide the required updates to the 

MRCP. 

 

3.2 Ecosystem Conservation and Biodiversity Improvement Areas  

Demand for agricultural land and forest products in the project area will intensify because of 

increasing populations and consequent increased pressure for additional land for food 

production and wood for cooking fuel, building material, animal fodder, and the various food 

items obtained from forest trees.  The Nkamouna project further exacerbates this pressure 

because of the land required to support mining operations.  While the current project will 

impact about 990 hectares (ha), which could possibly increase to 1350 ha if the project is 

expanded (see Table 1), the land will be reclaimed to forest, thereby limiting biodiversity and 

habitat loss to a certain extent.   
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The environmental analysis presented in the ESIA identifies that the current project plans will 

not have a significant environmental effect on species of special conservation status in the 

project area.  However, GeoCam will prepare a Biodiversity Conservation and Development 

Strategy (BCDS) by the end of the first year of production that is designed to contribute to 

the protection and management of reclaimed mine areas and the forests surrounding 

Nkamouna (e.g. the Dja Reserve) by supporting actions undertaken by NGOs, the 

administration and other stakeholders.  The strategy will provide practical guidance on the 

management of conservation interests in the immediate vicinity of the site and will include 

the following key elements:  

 

• Identification of specific management objectives and implementation mechanisms 
in conjunction with NGOs, the administration and other stakeholders. 

• Assessment of habitat types and quality. 

• Specific measures for protecting and enhancing endangered and protected species. 

• Means of dialogue with key partners in biodiversity protection in the area.   

• Definition of financial and logistical support for conservation services in the area 
(Dja Reserve conservator, local MINFOF and local MINEP).    

• Implementation of a cost effective, simple and efficient monitoring program to 
document the success of the Plan.   

 

GeoCam will provide guidance on ways in which feedback and changes to the management 

plan for reclaimed areas can be undertaken should impacts become apparent.  This would be 

the case when key milestones of the mine development will take place such as start of 

construction efforts, mining and processing, and project closure and reclamation.   

 

Loss of habitat will be mitigated primarily through project design to limit the extent of, and 

concurrently reclaim disturbed land, and by compensatory reforestation. 

 

Hunting will be prohibited in the mine area and will be enforced by the site security force.  In 

order to avoid attracting wildlife or other animals to project offices and domiciles, the 

Environmental, Health and Safety Manager will ensure proper waste disposal measures are 

carried out according to the WMP. 

 

All aspects of the conservation area management program, including coordination, 

preparation, administration and liaison with stakeholders, will be the responsibility of the 

Environmental, Health and Safety Manager.   
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As an important part of the overall strategy for biodiversity conservation, GeoAid will align 

with government agencies and appropriate NGOs to participate in the planning, design, 

implementation and long-term management and monitoring of conservation areas.  GeoAid 

has already initiated preliminary discussions with representatives of several conservation 

organizations currently working to address the issue of illegal bush meat trading in the Lomié 

area.  These groups include Flora and Fauna International, the Bristol Zoo, the Living Earth 

Foundation, and the Ape Alliance.  GeoAid will promote a participatory approach with the 

surrounding villages, government representatives and NGOs to ensure that stakeholder 

interests are factored into the planning and development process.   

 

3.3 Carbon Sequestering 

The Nkamouna operation will emit GHG’s equivalent to about 58,750 tonnes of CO2 

equivalent per year over the life of the mine (based on a production rate of 1,500 tpa cobalt), 

of which approximately 48,000 tpa is emitted by the CHP units.  Fuel for the CHP units will 

come from two sources, vegetation clearance for mining operations and waste wood chips 

and sawdust from a regional sawmill.  In the case of the former, the GHG emissions will be 

counterbalanced by revegetation during reclamation.  As shown in the ESIA (Volume 1), the 

waste wood fuel from the regional sawmill is currently burned at Mindourou, Therefore the 

CHP units at the Nkamouna operation will not add to current greenhouse gas emissions in the 

Lomié area.  Net GHG emissions at the Nkamouna operation will be about 10,750 tpa CO2.  

GeoCam will evaluate the feasibility of carbon sequestering to offset these emissions as part 

of the BCDP discussed in Section 3.2.  The Environmental, Health and Safety Manager will 

be responsible for any carbon sequestration program subsequently implemented at 

Nkamouna. 

  

3.4 Economic Development and Diversification Initiatives  

Mining will reduce local residents’ access to natural resources in the forest.  However, project 

plans call for reclamation of the Nkamouna area to forest and wildlife habitat.  As part of the 

reclamation program, GeoCam intends to preferentially revegetate disturbed lands with 

species that have a high value to local residents, and a high nutritional value for wildlife.  

Planned project disturbance areas and their post-mining land use distribution are detailed in 

Table 1.  Reasonably foreseeable future development plans over the life of mine impact 

between 990 and 1350 ha at the Nkamouna site.   

 

The local communities in the project area typically rely on subsistence-level slash and burn 

agricultural practices to provide their household food and income.  Population growth will be 



 

 
 
  

20 

increased by immigration related to the Nkamouna project, which could increase competition 

for and pressure on the available agricultural land in the area.  This issue will require rigorous 

mitigation efforts in order to ensure that the residual project impacts are reduced to 

acceptable levels.   

Mitigation measures to address the increasing land pressure and the consequent ability to 

ensure residents of adequate household food security include:  

 

• Implementing effective agricultural intensification measures in existing fields. 

• Studying the possibilities for establishing sustainable fisheries or alternate protein 
supplies in the area. 

• Developing and effectively implementing an economic diversification program in 
local communities.   

 
• Facilitating the importation of food.   

 

The projects identified by GeoAid for implementation in the CDP include, among others, 

improving the health infrastructure and supporting anti-bush meat and economic 

diversification programs.   

 

The economic diversification program is aimed at effectively introducing alternate income 

generating opportunities in the region.  GeoCam will commission a study in the year 

preceding construction to develop an economic diversification plan.  Salient components of 

the plan will include:  

 

• Agricultural extension and support. 

• Micro-lending initiatives to support new sustainable businesses. 

• Skills training 

• Support of small and medium scale business enterprises.   
 

The economic diversification plan will focus specifically on developing practical and 

implementable economic diversification models applicable to the villages in the area.  

Relevant economic diversification concepts will be introduced into the local villages through 

the public consultation process and community development program.   

 

The Environmental, Health and Safety Manager is responsible for the effective 

implementation of reclamation programs, community development initiatives, and the public 
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consultation process.  The fact that this responsibility clearly lies in one department will 

ensure that programs developed for a specific purpose are used to the benefit of a broader 

audience.   

 

3.5 Community Development Activities  

The social impact analysis presented in the ESIA (Volume 1) suggests that project 

development, operation, and closure will have both negative and positive effects in local 

communities and in the region as a whole.  Positive effects of the project include direct and 

indirect financial benefits, increased and more diversified economic activity, improved 

medical services in the area, establishment of fisheries providing a supplementary source of 

dietary protein, improvement in employee and community skill sets and education, and 

reduced isolation of the region.  Negative impacts include direct and indirect loss of land and 

residences, risk of contamination of water, increased dust concentration (effects on human 

health), increased traffic and risk of accidents, influx of people looking for work (pressure on 

natural resources and conflict with existing residents), and introduction and spread of certain 

diseases due to foreign staff and imported products.   

 

Mitigation measures to limit the potential negative impacts and enhance positive effects 

include: 

 

• Effective continuation of the ongoing successful public meetings with 
stakeholders and other parties that are described in the PCDP. 

• Development and effective implementation of economic diversification models 
establishing alternative incomes to subsistence agricultural practices as outlined in 
the CDP. 

• Effective control and management of the likely influx of job seekers to the area as 
identified in the ESIA (Volume 1) and CDP. 

• Successful site reclamation according to the MRCP, thereby returning the 
reclaimed land to a suitable and sustainable post-mining land use. 

• Establishing and funding GeoAid to define, prioritize, select, and implement 
projects as well as manage, administer, and disburse funds for community 
development initiatives as described in the CDP. 

• Participation in employee and community skills training and education programs 
as described in the CDP. 

• Development and implementation of the final CDP that defines specific programs 
and initiatives for sustainable community development.   
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GeoCam will discourage settlement of area newcomers in unplanned or undeveloped areas 

and will work closely with the local authorities to ensure that influx management is handled 

appropriately.  Villages that are likely to be candidates for the settlement of newcomers will 

require upgrading of existing infrastructure to cope with the expected influx.  Community 

development investment priorities will be established in the first update of the CDP to 

preferentially direct project investments into the villages that are expected to be subject to 

influx. 

 
3.6 Sediment Control and Water Discharges  

There are some areas where runoff from surface disturbances might enter directly into 

receiving waters.  These areas will be inventoried and control structures evaluated for 

limiting sediment contributions to downstream receiving waters.  It is noted, however, that 

the dense vegetative ground cover in the area will act as an effective sediment control system 

for overland flows in many areas.   

 

The Environmental, Health and Safety Manager will be responsible for the inventory of 

runoff flow paths from site disturbances, assessing the need for sedimentation control 

devices, and coordinating with the Engineering Manager for the design, installation, and 

maintenance of those structures.  The Engineering Manager, in conjunction with the 

Environmental, Health and Safety Manager, will be responsible for ensuring that erosion and 

sediment control programs are implemented during all phases of project development.  Soil 

erosion measures will include ensuring that adequate site drainage is designed, constructed, 

and maintained in good working order (i.e., culverts, ditches, bridges).  It also includes the 

use of appropriate sediment control methods.  These may consist of temporary sedimentation 

basins, vegetation strips alongside watercourses, silt fences, brushwood barriers, rock filter 

dams, or gabions.    

 

The Environmental, Health and Safety Manager will have responsibility for the routine 

monitoring of surface water quality on site which will be incorporated into an environmental 

database.  Monitoring data will be compared to the relevant water quality criteria presented in 

Section 4.0.  Based on this, the requirement for temporary or ongoing surface water treatment 

will be determined. 
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3.7 Water Supplies and Public Drinking Water Systems  

3.7.1 Groundwater  

The nearby villages use shallow groundwater sources as their main drinking water supply.  

Since process water and tailing decant water is due to be recycled it is not anticipated that 

there will be adverse impacts to groundwater quality.   

 

Nevertheless, GeoCam will monitor local drinking water supplies according to the program 

described in Section 4.0.  The Environmental, Health and Safety Manager will be responsible 

for analyzing, interpreting, evaluating trends, identifying inconsistencies and if problems or 

concerns with the data exist, developing additional mitigation measures that will 

expeditiously ensure local residents a reliable and appropriate quality drinking water supply.   

 

3.7.2 Surface Water  

GeoCam operations are located at or near the headwaters of several streams, which drain into 

the Edjé River.  As discussed in the ESIA, the tailings disposal facility, will allow storage of 

water along with neutralized process water.  This dam will be equipped with a spillway and 

diversion ditches to route excess water from the facility in response to precipitation events.   

 

The Environmental, Health and Safety Manager is responsible for implementation of the 

monitoring program described in Section 4.0.  Based on the results, interpretation, and 

analysis of this data, the Environmental, Health and Safety Manager is responsible for 

identifying when mitigation measures are needed through monitoring, and the Technical 

Services Manager is responsible for physically implementing those mitigation measures.   

 

3.8 Waste Management Programs  

Proper handling and disposal of project wastes as well as implementation of programs to 

minimize waste generation is important to effective environmental management.  The WMP 

provides a description of the waste repositories and processing facilities that are planned for 

the site and discusses the actions and procedures for handling and disposing of wastes in an 

appropriate manner.   

 

The plan establishes the organization and describes the information that the final WMP must 

contain.  It also defines the individuals who are responsible for developing and implementing 

the plan and which records and reporting will be required to meet the commitments made in 

the ESIA based on current project plans.  Because the waste repositories described in the 

WMP are not yet constructed, it is important to integrate the direct input from the site 

personnel who will be responsible for their operation into the planning process.  GeoCam will 
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select suitable sites for construction of these facilities and develop engineering designs for 

solid and hazardous waste repositories.  These design plans will be submitted to the relevant 

government agencies and lending institutions for their review and approval prior to 

commencing construction on site.   

 

The Environmental, Health and Safety Manager will be responsible for the design, 

construction, maintenance, interim covering, closure, and other physical aspects of waste 

disposal facility operation.  The Environmental, Health and Safety Manager is responsible for 

training the staff on what kinds of waste can be disposed of in each repository based on their 

waste characteristics, monitoring programs to document system performance, and record-

keeping.  The Environmental, Health and Safety Manager will work with the Technical 

Services Manager to develop a systematic program and individual responsibilities for 

recording the types and approximate quantities of wastes that are disposed of into each 

repository.  Evaluation, safe storage, and reporting to the appropriate agencies and 

stakeholders will be the responsibility of the Environmental, Health and Safety Manager.   

 

3.9 Fuel and Chemical Transport, Storage, and Containment  

Most materials and supplies for the mine and construction will be transported by truck via the 

road system from Douala. 

 

3.9.1 Process Reagents  

The process of extracting cobalt and nickel from the ore comprises sizing, chemical leaching, 

solvent extraction and pyrohydrolysis, which require additions of process reagents.  The 

primary reagents used include:  

 

• Sulfur. 

• Acids. 

• Solvent extraction chemicals. 

• pH adjusters.   
 

Reagents will be trucked to the plant site in shipping containers and stored in designated 

areas at the Leach Plant.  Reagent deliveries will be subject to standard security checks before 

they enter or leave the operations area.  Each truck will be checked for obvious leaks, 

damage, or unusual conditions as well as for appropriate placards and safety equipment.  

Their contents will be checked against their manifests.  Specific reagents used and their 

transportation and storage methods are discussed in the ESIA (Volume 1).  Additional 
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discussions on emergency response procedures for accidents during shipping are addressed in 

the ERCP.  Most, if not all of the trucking will be contracted to qualified carriers.   

 

Workers in reagent off-loading and preparation facilities will receive training upon 

employment and annual re-education in proper reagent handling and emergency response 

protocols.  Training programs are further described in Section 2.5.   

 

3.9.2 Laboratory Chemicals  

Small quantities of toxic, reactive, and flammable chemicals will be used in the laboratory.  

These materials will be trucked or shipped to the site and delivered directly to the laboratory.  

Chemical inventories will be stored based on compatibility.  A lockable, fireproof cabinet 

will be installed in the laboratory to store flammable materials and fire extinguishers will be 

available nearby.  The cabinet will be designed to prevent spillage of these materials and 

confine any cleanup operation within the laboratory.  The Technical Services Manager will 

be responsible for the safety, analytical procedures, waste disposal methods, and storage 

programs in the laboratory.  The disposal of laboratory waste is addressed in the WMP.   

 

3.9.3 Fuels  

The fuel storage facility will be located preferentially in aboveground or perhaps 

underground tanks near the Leach Plant.  The standard objectives for the design of the fuel 

storage facility will be:  

 

• Prevent spills or tank ruptures. 

• Isolate and protect the storage facilities from vehicle traffic. 

• Incorporate auxiliary systems that provide a minimum containment capacity of 
110 percent of the largest tank protected by the structure for containing accidental 
spills from a leak or rupture.   

• Locate the storage facilities at a site which allows for secondary containment, 
good access, and minimal fire hazard in the event that the primary containment 
proves inadequate. 

• Allow for easy inspection of the tanks and associated facilities as part of a 
preventative maintenance program. 

• Establish operating procedures that will ensure spills are minimized from product 
delivery to final end use.   
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Contractors will truck fuel from Douala to the storage area at Nkamouna and will be 

contractually responsible for its safe transport to the project site.  The actions in the event of a 

transportation accident are further discussed in the ERCP.   

 

Fuel oils and gasoline will be used by most of the mining equipment as well as by the 

emergency power supply generator.  Diesel storage will be provided in bulk storage tanks 

near the leach plant area.  All tanks will be fitted with level alarms that will be monitored at a 

central location.  The main fuel storage and refueling station for the haul trucks and site 

mobile equipment will be located in one area at the Leach Plant.   

 

Fuel for the emergency generator will be pumped in underground pipelines from the storage 

tanks directly to the power plant.  A return system will be installed to allow any unused fuel 

supplied to the generator to be returned to the storage tank.   

 

The General Manager is responsible for contractually obliging suppliers to comply with the 

emergency response and waste management protocols identified in this ESAP.  The 

Engineering Manager will be responsible for ensuring that equipment is maintained in good 

working order, that containment systems are properly maintained, and that recovery pumps 

and systems are functioning properly.  The Engineering Manager will also maintain a 

working inventory of fuel oils and gasoline products stored and used on site to ensure that the 

product contained in tanks and pipelines, especially those that are buried, can be reasonably 

accounted. 

 

3.9.4 Flammable Materials 

Flammable materials, other than diesel and gasoline, include paints, oils, solvents, greases, 

lubricants, propane, and small amounts of other petrochemicals.  These materials will be 

delivered to the site by truck in accord with the transportation obligations of the ERCP.  

Dedicated storage facilities will be located in the primary usage areas, including maintenance 

shops, workshops, and the process plant.  Fire extinguishers will be located in all areas used 

for storage of flammable materials.  The Engineering Manager will ensure that flammable 

materials storage areas are equipped with the proper emergency response equipment that is 

maintained in good working order. 

 

3.9.5 Bottled Gases 

Propane and acetylene will be trucked to site and stored in a dedicated area near the Leach 

Plant.  The storage area will be fenced or otherwise protected from vehicle accidents.  The 
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supplier will remove and dispose of used bottles as part of the contract agreement.  The 

Engineering Manager is responsible for the storage, handling, and disposal of gas bottles.   

 

3.9.6 Oils, Lubricants, Solvents, and Degreasing Agents 

Motor oil, lube oil, engine coolant, hydraulic fluids, solvents, and cleaners will be used in the 

maintenance shops and workshops.  These materials will be trucked to site and stored in their 

shipping containers near the Leach Plant in an area designed to facilitate clean up of spills.  

Storage and dispensing of lubricants and solvents will be done through an engineered, 

integrated system to minimize and control spillage.  The Engineering Manager will be 

responsible for keeping work areas clean and maintaining equipment in good working order. 

 

3.9.7 Waste Oil and Solvents 

Waste oil will be collected in an appropriate tank and disposed of either off-site by the 

supplier as a contractual obligation or recycled as fuel for boilers or generators.  The waste 

oil tank will be located within the diesel fuel storage area.  All areas where spillage may 

occur will be contained and collected into an oil-water separator system; all waste oil will be 

pumped to the waste oil storage tank for disposal.   

 

Where possible, solvents and degreasers will be supplied and used as package solvent 

cleaning systems.  This system will consist of a self-contained unit that circulates solvent 

between the storage barrel and the bath located on the top of the barrel.  When the solvent or 

waste oil becomes too dirty for further use, it will be returned in the barrel to the supply 

company for reprocessing and recycling or used for incineration of refuse.  The Engineering 

Manager will be responsible for the safe handling, storage, and recycling of waste oils and 

solvents. 

 

3.10 Emergency Response 

Establishing effective emergency response procedures along with employee training 

programs can greatly affect the nature and extent of environmental impacts associated with 

accidental releases and upsets.  The Environmental, Health and Safety Manager will develop 

and implement emergency response programs and procedures as well as require appropriate 

training of all employees.  Such plans are outlined in Section 2.5 and also in the ERCP.   

 

The response procedures outlined in the ERCP include prevention, containment, and clean up 

methodologies.  It will be the responsibility of the Environmental, Health and Safety 

Manager and Engineering Manager to ensure that adequate equipment and supplies are both 

available on site and maintained in good repair for emergency clean ups and responses.  
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These supplies will include, but will not be limited to, safety clothing, protective footwear, 

goggles, respirators, absorbent material, portable pumps, and generators.  Adequate training 

will facilitate the efficient implementation of containment programs when responding to 

spillages and /or leakages that will serve to limit the potential for uncontrolled releases.   

 

Part of the ERCP includes the provision of an adequate fire fighting capability at the mine 

site.  GeoCam will maintain significant quantities of water in a steady head tank located 

above the Leach Plant site.  This tank will have a suitable water volume dedicated for fire 

fighting.  This water source will be equipped with pumping capability to meet project water 

demands.  Fire fighting personnel will be selected from the staff and specially trained by the 

Environmental, Health and Safety Manager for responding to fire emergencies.  GeoCam will 

provide the necessary equipment to enable fire fighting to be conducted site-wide, as 

required.  The Environmental, Health and Safety Manager is responsible for the planning, 

coordination, selection of fire fighting crews, training, and conducting fire fighting drills on a 

regular basis to ensure preparedness in the event of fire.   

 

3.11 Weeds and Disease Vectors 

Non-native weed species often become established in disturbed areas and have the potential 

to crowd out and replace agricultural crops and native vegetation.  GeoCam will take 

precautions to limit the establishment and/or spread of invasive species.  If these species are 

identified on future site disturbances or reclaimed areas, they will be removed as appropriate 

by burning, manually, or, in extreme cases, by herbicide application.  The Environmental, 

Health and Safety Manager will provide employee training in the identification of non-native 

weeds and, develop plans for the eradication or removal of invasive weed species.   

 

Malaria is common in the project area.  Mosquitoes are the vectors that transmit this disease 

to humans.  The best mosquito habitat is where water pools are shallow and stagnant.  

Employee training programs and community education initiatives will strive to educate 

employees and local residents on ways to avoid contact with disease vectors in order to limit 

the potential for becoming infected with malaria and minimize or eliminate potential 

mosquito habitat.   

 
3.12 Air Quality and Noise Control  

The activities associated with mining and processing will generate emissions of dust, 

combustion gases, and noise.  During operations, these emissions may arise from mining and 

product handling (loading, stockpiling, and re-handling at the PUG plant), processing (CHP 

units, sulfur burner, dryers), solid and hazardous waste management, road maintenance, and 
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vehicle movement both on and off-site.  The nearest village is located about 9 kilometers 

(km) south of the mine site, and the prevailing winds are southerly.  It is therefore unlikely 

that air and noise issues will be a concern with development of the Nkamouna Project.  It is 

noted, however, that noise generated by mining and processing will be only locally 

significant but is readily attenuated by the dense surrounding vegetation.  Nevertheless, noise 

issues will be monitored through the public consultation program.   

 

3.12.1 Road Watering Programs  

Specific dust suppression programs include road watering and the application of stabilizing 

agents such as gravel or chemicals as appropriate as well as limiting traffic speed and 

minimizing the number of trips through efficient truck dispatching.  The Technical Services 

Manager, in cooperation with the Engineering Manager, will be responsible for developing 

and implementing an effective dust suppression program on project haul roads and access 

roads.  Adequate equipment and personnel will be assigned with specific directives on what 

roads they will be responsible for, how often water must be applied to each roadway, and 

what to do if changes need to be made to their instructions.  The Technical Services Manager 

will collaborate with the Environmental, Health and Safety Manager, who is responsible for 

the airborne dust monitoring program as regards the performance of the road dust suppression 

system.   

 

3.12.2 Speed and Off Road Restrictions  

The General Manager, in collaboration with the Environmental, Health and Safety Manager, 

will be responsible for establishing and enforcing project safety rules, including the posting 

and enforcement of speed limits on project haul roads and restricting  off-road travel to the 

maximum practical extent.  The Environmental, Health and Safety Manager will include 

issues of driving safety in the orientation and annual refresher training that all employees will 

receive.  Those employees whose jobs will include driving will be to follow the safety rules 

and that driving off established roadways, unsafe driving, or failure to adhere to set standards 

will result in a change in duties or termination of employment. 

 
3.12.3 Equipment Maintenance 

Control equipment such as noise reducing devices and exhaust emission controls must be 

maintained in place and in good working order.  The Engineering Manager is responsible for 

ensuring that silencing devices placed on electric generators and exhaust controls on mobile 

equipment are properly installed, maintained, and replaced as needed throughout the useful 

life of the equipment.   
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3.12.4 Employee Noise Exposure  

Certain areas of any industrial process will have elevated noise levels.  These areas must be 

identified and protective devices used when employees are working in these areas for 

prolonged periods.  Such areas may include the open pits or a variety of locations in the PUG 

and Leach Plants where mechanical actions result in elevated noise levels.  The 

Environmental, Health and Safety Manager will identify locations where noise levels are 

chronically high and will post signs advising workers that hearing protection must be worn in 

these areas.  GeoCam will provide hearing protection devices and will enforce their use 

through its health and safety inspection program.   

 

The Environmental, Health and Safety Manager is responsible for all dust and noise control 

programs and will coordinate with the Engineering Manager to arrange for any mitigative 

devices (baghouses, electrostatic precipitators, mufflers, enclosures) that may need to be 

added to site equipment.  The Engineering Manager is responsible for the installation and 

maintenance of any such needed devices on project equipment.   

 

3.13 Embankment Safety  

Failure of an embankment could result in significant downstream impacts.  The Nkamouna 

site is located upgradient of villages and lands that are used by local residents for a variety of 

purposes.     

 

GeoCam will retain qualified engineers to design the embankments according to current 

safety standards and oversee their construction, thereby reducing the potential for 

embankment failure and consequent downstream impacts.  The design of the tailing 

repository embankment structure is of a conceptual level for the ESIA; site-specific 

investigations and final design have not been performed.  Small embankments will also be 

constructed in less than 4% of the mine area for permanently storing manganese hydroxide 

precipitates.  These structures are key to the operation as well as to the long-term post-mining 

land use planning.  GeoCam will commission the final design and disseminate the design 

information to interested stakeholders and governing agencies.   

 

GeoCam will provide care and maintenance on all of the embankments during the operating 

phase of the project to mitigate against structural deterioration and unstable conditions.  The 

current reclamation plan anticipates that the Napene tailings embankment will have a 

maximum elevation of 66 m above the creek bottom.  The manganese containment 

embankments will be less than 10 meters above the average original surface.   

 



 

 
 
  

31 

3.14 Chance Finds of Cultural, Human Interest, or Archaeological Resources  

No historic sites were identified in the project area during the baseline investigations.  While 

no routine monitoring for historic or archaeological resources is envisioned, the 

Environmental, Health and Safety Manager will be responsible for making appropriate 

arrangements in the event of chance finds to:  

 

• Stop ongoing excavation and mobilize a qualified archaeologist to the site to 
assess the significance of the find. 

• Depending on the significance of the find, arrange for the qualified archaeologist 
to inventory the area for additional artifacts that may be present. 

• Coordinate with government officials, local stakeholders and the archaeologist in 
developing a suitable mitigation plan as needed. 

• Record the results of all inventories, including the artifacts found, their final 
disposition, and any other relevant information.   

 

All trees in the mining area will be harvested to facilitate mining and to fuel wood burning 

power and steam generation units.  As pointed out in the ESIA (Volume 1), the local 

population is concerned about the future of sacred trees in the Nkamouna area.  For cultural 

reasons, the exact location of these trees was not revealed during the socioeconomic baseline 

survey.  The mining permit grants GeoCam the right to mine all resources in the Mine Permit 

area.  Nevertheless GeoCam will use all practical approaches to reduce disturbance and avoid 

sacred trees to the extent possible. 
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4.0 Monitoring Programs, Interpretation, and Reporting 

The ESIA (Volume 1) recommends the implementation of several monitoring programs that 

will document the ongoing environmental, social, and occupational health and safety 

conditions and provide information for the further refinement of mitigation strategies.  Based 

on the environmental and social effects that were predicted and the mitigation measures that 

were identified in the ESIA, certain monitoring must be conducted in order to demonstrate 

that the project components function within the limits of the ESA.  If the conditions identified 

through monitoring are outside the limits predicted by the ESIA, then additional impact 

evaluation and mitigation programs may be required.  Table 2 lists these monitoring 

programs and the proposed monitoring schedule.   

 

As stated in the introduction, this ESAP must be viewed as a living document that is 

periodically modified to reflect the current understanding of site conditions with the 

continued growth of the knowledge base throughout the life of the project.  Monitoring 

programs must also be modified and updated to generate the most relevant data and 

information to characterize site conditions as well as environmental and social program 

performance.   

 

The monitoring programs presented in this section are based on the project plans and site 

characterization presented in the ESIA and the mitigation program priorities identified in the 

previous section (Table 2).  It is intended to track the performance of the various project 

components and mitigation measures.  When these programs are implemented at the site, they 

will provide the data and information needed to identify, anticipate, and further mitigate the 

changing environmental and social conditions at the site over time.  The results of the 

monitoring effort will be key to achieving GeoCam’s transparency objective discussed in 

Section 2.6.   

 

It is essential that monitoring programs be under the responsible charge of key management 

personnel who have the authority to adjust and modify operating conditions should the 

monitoring outcomes identify that adjustments are warranted.  Each of the monitoring 

programs presented in this section includes the identification of management personnel 

responsible for its implementation, based on the organizational structure presented in Section 

2.3. 
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4.1 Background Conditions 

Appropriate current baseline monitoring activities, such as meteorology (ongoing) and 

surface water quality (due to recommence in 2006) will continue until the construction phase 

is complete and mining operations start.  Collection of additional baseline information will 

reinforce the basis against which operating and post-mining impacts will be measured.   

 

Monitoring programs will include:  

 

• Air particulate load monitoring program. 

• Surface water monitoring program. 

• Groundwater monitoring program.   

 

The air and water monitoring programs are described later in this section.   

 

4.2 Construction Monitoring 

GeoCam will monitor construction activities to ensure that site activities are conducted in a 

manner consistent with project plans and commitments.  The construction activities also 

warrant monitoring to document conformance with project designs.   

 

4.2.1 General Contractor Requirements  

GeoCam plans to retain outside contractors to assist in performing the major construction 

activities on site.  Since the contractor(s) will likely be directly responsible for significant 

areas of construction activities on site, GeoCam will contractually oblige its contractor(s) to 

adopt the corporate commitment, personnel responsibilities, training programs, and 

environmental actions identified in this ESAP during their tenure on site.   

 

The measures that are particularly important for environmental protection during the 

construction phase include:  

 

• Providing adequate training of personnel in the disciplines of environment, health, 
safety, and community relations. 

• Practicing sound water management and conservation. 

• Limiting the aerial extent of land disturbance to only that which is necessary to 
support the immediate construction activity. 

• Salvaging soil and other suitable plant growth media from land disturbances. 
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• Controlling airborne emissions and fugitive dust. 

• Providing effective sedimentation control. 

• Managing wastes generated on site according to the WMP. 

• Monitoring, reporting, and cleaning up as appropriate the release of any water, 
chemicals, hazardous materials, exhausts or other fluids that may adversely affect 
the receiving media. 

• Recognizing and protecting any significant ecological and archaeological items 
that may be identified during the construction activities.   

 

GeoCam will require all contractors to adhere to monitoring programs that are relevant to 

their work assignment on site and will require contractors to provide records and test results 

for all environmental action initiatives.  Contract documents will identify which specific 

environmental actions, monitoring, and reporting protocols the contractor will be obliged to 

perform.  Penalty clauses will be included in contracts for those contractors who fail to meet 

their environmental obligation.  Contract obligations and enforcement will be the 

responsibility of the General Manager and Technical Services Manager, one of whom will 

normally be the GeoCam signatory party for major contracts.   

 

4.2.2 Embankment Construction 

Because embankment safety is critical to the successful operation of the project, construction 

QA/QC monitoring must be accomplished for the impounding structures to confirm that the 

facilities are built according to the engineering design and specifications.  Such monitoring 

will be required for the tailings storage facility in Napene Creek, and perimeter embankments 

constructed in the mined panels for storing manganese precipitates from the Leach plant.  A 

qualified geotechnical engineer will monitor construction activities.  The specific 

construction and monitoring programs will be defined by the design engineer but will 

typically include the following:  

 

• Clearing and grubbing the surface vegetation, and preparing basin materials.  The 
cleared vegetation will be used as fuel for the CHP units. 

• Stripping and stockpiling surface soils according to the plans established in the 
MRCP. 

• Preparing embankment foundations. 

• Placing embankment fill material in controlled lifts, moisture conditioning, and 
compacting according to the design specifications. 
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• Installing adequate outlet and overflow structures. 

• Placing slope and crest protection to control erosion from the exposed final 
surfaces.   

 

The Technical Services Manager will ensure that the contractor and geotechnical engineer 

conform to the specifications of the engineering design.  The Technical Services Manager 

will oblige the geotechnical engineer to conduct in-place and laboratory testing of 

construction materials as indicated in the specifications and conduct required inspection of 

the work to demonstrate that the facility is built according to the engineering design and 

specifications and approved design modifications.  If the geotechnical engineer advises that 

soil test results indicate a failure of a given area or material to conform to the engineering 

design, the Technical Services Manager shall cause the tailings storage facility construction 

to cease until the unsuitable condition is remedied to the satisfaction of the engineer. 

 

4.2.3 Facility Siting  

The aerial extent of disturbances for the various facilities will be limited to the extent 

practical during construction.  It is the responsibility of the Environmental, Health and Safety 

Manager to examine construction sites to determine that all of the pre-construction 

inventories have been completed and that adequate consideration for sedimentation control 

has been given.  In addition, the Environmental, Health and Safety Manager will be involved 

with the initial surveying of the construction sites in order to ensure that disturbance areas are 

limited to the maximum practical extent, to advise on areas where important resources may 

exist, and to recommend alternative sitings where practical to avoid important resources.   

 

The Technical Services Manager will ensure that only roads that are needed to support the 

mining operations are constructed.  The Technical Services Manager will collaborate with the 

Environmental, Health and Safety Manager to confirm the survey routes for road alignments. 

 

4.3 Commissioning of Facilities  

Commissioning of processing facilities is an important part of a successful project start-up.  

Components of the mineral processing facility, including pipes, tanks, injection systems, and 

pumps as well as floor drains, sumps, collection and recirculation systems in the processing 

facility, will be water-tested prior to introduction of ore in order to test for leaks, damage, or 

unusual conditions.   

 

Fuel and gas tanks and other vessels will be tested for leaks, weaknesses, or other unusual 

conditions in a manner that is consistent with the type of material that the structure will hold.  
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Pressure testing with air or nitrogen may be an appropriate test procedure for fuel and gas 

tanks.  Water testing may be appropriate for non-pressurized containers that will hold water-

soluble or water-compatible materials or solutions.   

 

Commissioning procedures and test results will be documented and maintained in the project 

office.  The Technical Services Manager will be responsible for the testing programs and 

documentation.  The Environmental, Health and Safety Manager will be responsible for 

storing the records in a safe and recoverable location.   

 
4.4 Operational Monitoring  

Ongoing monitoring during the active life of the project is warranted in several areas to 

document the physical condition of key project components and to track the character of 

processing wastes that are produced.   

 

4.4.1 Embankments  

Geotechnical monitoring of the embankments will be the responsibility of the Technical 

Services Manager, who will designate a qualified person to visually inspect the condition of 

the embankment structures on at least a monthly basis and more frequently as the Technical 

Services Manager deems necessary.  Such inspections will note the visible condition of 

crests, slope faces, areas adjacent to foundations and the presence of cracking, bulging, or 

other signs of stress on the embankment structures as well as seepage or unusual dampness 

on the downstream faces or toe of the embankments.  Inspections will include estimates of 

flow from drainage blankets, spillways, and seeps as well as readings from monitoring 

instrumentation.  The Technical Services Manager will be responsible for ensuring that these 

inspections are carried out, that a permanent record is kept, and that the inspection results are 

interpreted and distributed to other personnel as appropriate.   

 

The Technical Services Manager may choose to implement more rigorous monitoring 

programs as circumstances dictate.  These programs will be developed and implemented on 

an as-needed basis depending on the severity of the potential hazard.  Such additional 

monitoring may include:  

 

• Monitoring settlement and movement of survey monuments along the 
embankment crests, downstream slopes, and downstream toe of embankments. 

• Monitoring pore pressures and phreatic surfaces through the installation of 
piezometers in the embankment, foundation areas, and in foundation drains. 

• Monitoring embankment deformations through the installation of inclinometers. 
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• Installing structures to quantify the volume of seepage emanating from 
embankments, and collecting samples to test the quality of seepage. 

• Drilling and/or other intrusive investigations to evaluate causes of unstable 
conditions.   

• Engineering analyses and risk assessment by a qualified geotechnical engineer.   
 

4.4.2 Production Monitoring  

Production monitoring tracks process solution and solids throughout the mining and 

processing operations.  Production monitoring will track the quality of process solution and 

the geochemical characteristics of the solid and liquid wastes that are generated by the mining 

and PUG and Leach Plant processes.   

 

The PUG Plant operation is a physical separation process based on size.  Because no 

chemicals are introduced in this process, no operational monitoring of process solutions is 

warranted.   

 

High-grade concentrate from the PUG plant is conveyed to the Leach Plant.  Process 

chemicals added in the Leach Plant are for leaching and solution stripping (sulfurous, 

hydrochloric and sulfuric acids), solvent extraction processes (organic extractants and 

collectors), and pH adjustment (limestone, lime, and soda ash).  Some of these chemicals can 

be toxic and/or highly corrosive under certain circumstances and their handling and 

management has been detailed in the WMP.   

 

Both the PUG and Leach Plant processes produce tailing slurries that will be pumped to a 

tailing storage facility.  The fines tailing and leach tailing streams will be mixed and a 

commercial flocculant added to enhance settling characteristics of the tailing stream.  The 

middlings concentrate will be backfilled and stored in t separate mined out compartments for 

possible future retrieval and processing.  The manganese precipitate will be stored in separate 

mined out pits prepared for such disposal.   

 

4.4.2.1 PUG and Leach Plant Tailing 

Both fines and leach tailing from the PUG and Leach Plant have been subjected to waste 

characterization programs as part of the baseline investigations.  The ESIA (Volume 1) 

presents the results of characterization testing accomplished in 2004, which indicate that 

these materials are stable under the existing conditions on site and that solutions do not 

exceed World Health Organization (WHO) drinking water guidelines.  Although waste 
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characterization tests have shown these wastes to be innocuous, they will nevertheless be 

monitored regularly.  Thus, a sample will be collected of the tailing on a monthly basis. 

 

The tailing samples will be collected and allowed to settle in the laboratory for at least 

24 hours before decanting or siphoning off the excess supernatant water.  The water will be 

retained in a clean container and measurements taken for pH, conductivity, and sulfate.  Test 

results will be recorded and the data input into a suitable database for evaluation and trend 

analysis.   

 

The solid samples of tailing will be dried for at least 24 hours in a warm oven and bagged in 

plastic or polyethylene bags and clearly labeled.  Three monthly samples of dry tailing will be 

composited to represent the quarterly process production of these wastes.  This composite 

sample will be subjected to static acid-base accounting using standard industry accepted 

methods to determine its potential to generate acid on a quarterly basis.  If the composite 

results exhibit an acid-neutralizing to acid-generating potential ratio that is greater than two 

or the net neutralizing capacity is greater than 20 tons CaCO3 equivalent per 1,000 tons of 

material, then additional testing is not warranted.  In the event that these criteria are not met, 

additional evaluation will be required to determine the significance of the results.  These tests 

may include more frequent acid-base accounting determinations and kinetic testing.  The 

monthly samples can be used to support these more detailed investigations.  In the unlikely 

event that the results of the testing suggest a trend toward acid-generating potential, then a 

contingency plan will be developed and implemented that will provide for conditioning, 

appropriate selective handling, and disposal of the acid-generating material or other 

acceptable means of limiting the potential for reactive solids to come in contact with water 

under oxidizing conditions.   

 

Overburden will be sampled once a month.  Samples will be dried and bagged and are subject 

to the same monitoring protocol as the tailing samples.  If the testing shows no acid 

generating potential, then further testing is not warranted. 

 

As discussed in the ESIA (Volume 1), asbestos minerals are often associated with 

serpentinites.  Although waste characterization tests detected no asbestos, it is prudent to test 

the samples periodically for asbestos to ensure that the mined material is consistent with the 

materials that were characterized in the ESIA testing program.  One sample of tailing and one 

of overburden will be tested annually for the presence of asbestos.  The sample will be 

created by compositing material from each of the 12 months of samples collected for 

characterization purposes.  Results will be compared to the baseline levels.  Should the 
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presence of asbestos be detected, the necessity for workplace health and safety measures 

should be investigated.   

 

The Technical Services Manager will oversee the process waste characterization program, 

sample collection, and preparation of composite samples for geochemical analysis.  The 

Technical Services Manager will coordinate with the Environmental, Health and Safety 

Manager, who will assist in the evaluation, analysis, and interpretation of the results.  The 

Environmental, Health and Safety Manager and the Technical Services Manager will 

mutually agree on suitable designs and action plans in the event that additional mitigation 

measures are needed.   

 

4.4.2.2 Engineered Control Systems 

Equipment and facilities must be maintained in good working order for them to function 

properly.  The Technical Services Manager and the Engineering Manager will be responsible 

for monitoring and maintaining the environmental protection systems and preventative 

engineering control devices on operating equipment.  These will include, but are not limited 

to, the following:  

 

• Efficient operation of water management facilities such as reservoirs, solution 
pumps, and septic systems. 

• Inspection and maintenance of containment systems such as fuel storage berms, 
liners, aprons, sumps and diversion ditches. 

• Inspection of fuel trucks and reagent areas. 

• Inspection and maintenance of air emission control systems, such as bag houses or 
scrubbers. 

• Efficient operation of water treatment facilities.   
 

Records will be kept on the daily foreman reports regarding significant events and 

inspections.  The Technical Services Manager will be responsible for collecting, interpreting, 

and determining whether remedial actions are warranted based on these records and will 

coordinate with the Mine, Process and Engineering Managers to implement any required 

mitigation measures.   

 

The wastewater treatment system requires the addition of aluminum sulfate, granular sodium 

hypochlorite, and Calgon Coagulate, or equivalent, to the treatment process to ensure 

effective disinfection of bacteriologic parameters and the removal of other contaminants.  
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Because effective treatment from this process is important to the quality of the discharge, 

GeoCam will monitor the system performance on a daily basis.  A daily operator’s log will be 

kept that documents the hours of operation, the volume of chemicals added, the results of 

spot chemistry checks, the characteristics of the effluent, and any upsets or unusual 

conditions.  The Engineering Manager will be responsible for obtaining the daily operator 

logs and will coordinate with the Environmental, Health and Safety Manager for analysis and 

interpretation of their results.   

 
4.5 Environmental Monitoring  

The environmental monitoring program will continue to build upon the environmental 

database that was generated to characterize baseline conditions for the ESIA.  Ongoing 

environmental monitoring programs will continue to document site conditions, focusing on 

the generation of data sets that will allow evaluation of the environmental performance of 

specific project components.  All environmental monitoring is the responsibility of the 

Environmental, Health and Safety Manager.   

 

4.5.1 Meteorology  

The project water supply will be pumped from a well field in the Edjé River floodplain and 

stored in ponds at the plant site, or perhaps in mined out pits or in the tailings disposal facility 

in Napene Creek.  The amount of stored water will be designed to ensure that there is 

sufficient stored capacity when combined with recycled process water to satisfy project needs 

during the dry season without need for additional extraction from the well field.  Dry season 

supplies are not expected to be an issue for the future operations.  Therefore, meteorological 

monitoring would not be warranted from the operational perspective to predict and ensure a 

constant operating water supply.   

 

However, in light of eventual expansion of the operation to areas such as Mada and 

Rapodjombo, continued meteorological monitoring is warranted in order to continue building 

up a solid baseline database for predicting water supply characteristics in these areas. 

 
4.5.2 Air Quality  

Air quality in the project region is seasonally significantly impacted by the slash and burn 

agriculture that is practiced by the local residents.  Background airborne particulate load is 

very high during the dry season from these activities but is low in the wet season when 

burning is generally limited to cooking fires and light vehicle emissions.  While GeoCam has 

no control over this activity, its operations will contribute additional airborne particulate to an 

already significant background load during the dry season.   



 

 
 
  

41 

Particulate monitoring is warranted to establish the incremental particulate load that GeoCam 

has on air quality.  An instrument conforming to ISO/DP 10473 or equivalent will be used to 

measure the mass of particulate material less than 10 microns in the open pit and PUG Plant 

areas.  PM10 is generally used as a screening level cutoff for evaluating respirable dust 

content in air.  GeoCam will commence with the PM10 monitoring program six months prior 

to starting construction and will continue the monitoring program on a one-day-in-six 

schedule throughout the site construction process and for at least one year during active 

mining operations.   

 

Air monitoring results will be compared to the standards set forth in the ESIA (Volume 1) for 

workplace particulate matter.  If such results are greater than the standards set forth in the 

ESIA, an evaluation of the causes will be conducted, and necessary remedies will be 

implemented. 

 

4.5.3 Noise 

GeoCam will provide for a safe and healthy workplace that does not expose employees to 

conditions that may cause adverse effects like hearing loss.  GeoCam will mitigate noise 

impacts to employees by identifying areas where significant noise sources exist within the 

project area and will make employees aware through their health and safety training program 

on what protective devices must be worn in those areas.  Specific programs for monitoring 

noise are not required, but the employee health and safety monitoring program described in 

Section 4.6.2 will track the performance of noise abatement programs.  The public 

consultation program will monitor local resident issues and complaints and will serve also to 

monitor the effectiveness of noise abatement programs.   

 

4.5.4 Water  

Surface water and groundwater monitoring will continue as part of baseline studies and the 

overall program to recognize and respond to adverse impacts should they occur.  A 

continuation and expansion of this program will provide for the quantification of the net 

effect of mining-related activities on surface water and groundwater resources and to allow 

early identification of any undesirable effects. 

 

4.5.4.1 Surface Water 

Many local residents rely on surface water sources for their water supply, particularly for 

bathing, laundry, and agricultural irrigation.  While the locations and processes by which 

these uses occur are not likely to be interrupted by project activities, there is the potential for 

impacts on the chemistry of surface waters through seepage from the backfilled pits and 
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tailings storage facility.  Therefore, it will be important to monitor water quality and flows 

both upstream and downstream of project activities to ensure that the volume and character of 

the water is not altered and is still suitable for downstream use.  The currently planned 

mining operations do not involve interruption or deviation of watercourses. 

 

The surface water monitoring program will document the changes in water quality and 

quantity at key locations around the project site.  Where possible, the program will profile the 

water conditions both upgradient and downgradient from all project-related activities to 

establish upstream and downstream controls.  The monitoring program has two components: 

project performance monitoring and source-discharge control. 

 

4.5.4.1.1 Project Performance Monitoring 

Six watercourses of varying sizes have been identified for inclusion in the surface water 

monitoring program.  These include those streams which have their sources in the Nkamouna 

area and the two main rivers into which they shed.  The provisional monitoring locations, 

which may be modified to ensure ease of access in all seasons, are described in Table 3 and 

shown on Figure 3.  They have been selected downgradient from all current or future project 

activities and collectively track the quality and quantity of surface water that leaves the 

project area and is available to downstream users.  Sites were also selected upstream of the 

project site in order to monitor background water quality as a basis for comparison with the 

downstream sample sites.   

 

Table 4 describes the parameters that will be monitored as part of the surface water 

monitoring program.  In order to establish the seasonal variation in flow and to track the 

consistency of water quality over time, monitoring will occur on a bi-monthly basis for field 

pH, conductivity, and flow (as field indicators) and for the parameters listed in Table 4 to 

establish a quality relationship with the field indicator parameter-monitoring program.  While 

it is not anticipated that the water quality will change with time, it is necessary to establish a 

defensible baseline for water quality in these drainages prior to commencement of mining.   

 

4.5.4.1.2 Source-Discharge Monitoring 

Localized source-discharge monitoring will be accomplished to isolate the impacts to quality 

and quantity in specific areas of the project.  Seepage from the tailing repositories will be 

monitored downgradient of the Nkamouna site to ensure that there is no risk of chemical 

contamination of surface waters.  As water may be released from backfilled areas of the mine 

or the tailing storage facility in Napene Creek in the wet season, the quality of water 

upgradient from these facilities and the quality and quantity of water released downgradient 
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from these facilities will be monitored.  Quality measurements will include the field 

parameters of pH and conductivity, which will be used as quality consistency indicators.  

These measurements will be compared with the results of the Project Performance 

Monitoring program to isolate source contributions as appropriate to off site receiving waters.   

 

The Environmental, Health and Safety Manager is responsible for sample collection, analysis, 

interpretation, and reporting for all water monitoring programs. 

 

4.5.4.2 Groundwater 

GeoCam will monitor groundwater levels and quality in local public water supply wells to 

track the influences that mining and non-mining related activities may have on those supplies.  

While GeoCam has no control over non-mining related impacts to local public water 

supplies, it can, through local community development initiatives, promote sensible ways to 

assist communities in disposing of sewage and other wastes in ways that will limit the 

potential for groundwater contamination.   

 

GeoCam will also monitor groundwater quality and levels around the backfilled open pits and 

tailings storage facilities to ensure that metals are not leached from the backfilled material. 

 

GeoCam will monitor the water level and field parameters for pH and conductivity on a 

monthly basis in sites as shown in Table 6 and Figure 3.  Groundwater quality samples from 

the local villages will be submitted for chemical analysis for the parameters listed in Table 4 

at least once annually while groundwater samples from the vicinity of the manganese 

precipitate backfilled pits and Napene tailing facility will be submitted for quality analysis on 

a bi-monthly basis.   

 

4.5.4.3 Water Sampling  

A successful sampling program requires careful planning and organization in the office prior 

to field activities.  Pre-sampling duties include preparing the field data forms, assembling the 

necessary equipment, decontaminating equipment (if not previously cleaned and sealed), 

calibrating pH and electrical conductivity meters, and retrieving relevant data from the 

records.   

 

Necessary equipment will be collected and boxed for transport prior to fieldwork.  An 

equipment checklist will be used while gathering water-monitoring materials to confirm that 

all necessary items have been included.  A sample task and equipment checklist, which may 

be modified as the water monitoring program progresses, is outlined in Table 5.   
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Equipment that will potentially come in contact with the water samples will be pre-cleaned.  

The field procedure for equipment decontamination requires that the equipment be cleaned 

with soap and water, rinsed with tap water and de-ionized water, sealed in aluminum foil, and 

stored in a contaminant-free area following sample collection.  Equipment that has not been 

previously decontaminated and sealed will require decontamination in the office prior to 

sampling.   

 

In addition, the pH and electrical conductivity meters will be calibrated daily (minimally) in 

the office prior to sampling according to manufacturer’s instructions.  More frequent 

calibration will be applied as necessary based on conditions.   

 

The Environmental, Health and Safety Manager will provide specialty training to employees 

responsible for collecting water samples.  Training will include, but is not limited to:  

 

• Knowledge of water sample parameters. 

• Correct sampling techniques and labeling.   

• QA/QC procedures.   
 

Employees will be trained prior to any fieldwork.  Part of that training will include field 

observation on water collection procedures by the Environmental, Health and Safety Manager 

or other appropriately trained staff.   

 

4.5.4.3.1 Surface Water Collection Procedures  

The following is a summary of the procedures necessary to complete a surface water 

monitoring program.  Prior to sampling, instruments will be assembled, calibrated, and tested 

before arriving at the site.  All items that potentially come into contact with water at the 

sampling location will be pre-cleaned before arriving at the next sampling site.  A general 

summary of sample collection procedures follows. 

 

• Prepare field data sheets and record all relevant data. 

• Set up equipment adjacent to the sampling location, while minimizing 
contamination.  Plastic sheeting or equivalent material is typically suitable for this 
application. 

• Determine field parameters (e.g., temperature, pH, electrical conductivity) and 
follow the instructions provided with each piece of equipment. 
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• Collect sample(s) in appropriate sized bottles containing applicable preservatives 
as specified by the laboratory.  Only unfiltered samples (whole or raw) will be 
collected.  At a minimum, separate samples for metals, major anions, and physical 
parameters, and nitrate and nitrite will be collected. 

• Label the sample bottle with an appropriate tag and all the necessary information. 

• Complete any other pertinent information in the log book. 

• Place the properly labeled sample bottle in an appropriate carrying container and 
maintain prescribed temperature throughout the sampling and transportation 
period. 

• Measure and record the flow rate of the stream and the time of measurement.  This 
process can be expedited by initially calibrating stream flow to depth and 
subsequently only measuring depth. 

• Between sampling locations, either dispose of or rinse with deionized water all 
items such as probes, gloves, and beakers that come in contact with water. 

• Store samples on ice and deliver to the laboratory as soon as possible. 

• Perform regular maintenance on all equipment and store properly. 

• Check the data to ensure that reasonable results have been obtained.   
 

4.5.4.3.2 Groundwater Collection Procedures  

The following is a summary of the procedures necessary to complete the monthly 

groundwater monitoring program.  Equipment will be assembled, calibrated, and tested 

before arriving at the site.  All items that potentially come into contact with water at the 

sampling location will be pre-cleaned before arriving at the sampling site.  A general 

summary of sample collection procedures follows:  

 

• Prepare field data sheets and record all relevant data. 

• Set up equipment adjacent to the sampling location, while minimizing 
contamination.  Plastic sheeting or equivalent material is typically suitable for this 
application. 

• Determine field parameters (e.g., temperature, pH, electrical conductivity) and 
follow the instructions provided with each piece of equipment. 

• Measure the depth to water from a standard reference point. 

• Obtain water samples using a pre-cleaned plastic bailer and a length of teflon-
coated stainless steel cable.  It is recommended that a bottom-fill bailer be used 
and that separate bailers for each well be maintained. 
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• Label the sample bottle with an appropriate tag and all the necessary information. 

• Complete any other pertinent information in the log book. 

• Place the properly labeled sample bottle in an appropriate carrying container and 
maintain prescribed temperature throughout the sampling and transportation 
(chain-of-custody) period. 

• Store samples on ice and deliver to the laboratory as soon as possible. 

• Perform regular maintenance on all equipment and store it properly. 

• Check the data to ensure that reasonable results have been obtained.   
 

Groundwater samples will be collected without filtration according to WHO specifications.  

Sample bottles will be filled completely by allowing sampler discharge to flow gently down 

the side of bottle with minimal entry turbulence.  Bottles will then be capped and 

preservatives, if necessary, will be added.  Total suspended solids (TSS) should be observed 

and evaluated. 

 

4.5.4.3.3 Water Quality Reporting  

The Environmental, Health and Safety Manager is responsible for the collection, 

management, analysis, and reporting of the water monitoring programs.  Water sampling and 

analytical results, including field analytical parameters, will be entered into the water quality 

database to facilitate analysis and interpretation.  General trends and anomalous readings will 

be investigated to determine possible causes and appropriate mitigation measures.  Summary 

reports will be prepared annually by the Environmental, Health and Safety Manager and 

include the following information:  

 

• Water levels of reservoirs and wells. 

• Chemical characteristics of solid mining wastes including total tailing, chemical 
tailing, and tailing supernatant. 

• General trends of chemical characteristics of each monitored water source and 
their potential influence on water supply wells. 

• Probable causes for changes, trends and/or potential impacts. 

• Mitigation measures taken to correct changes or impacts. 

• Preventative efforts.   
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Reports will be integrated into the Annual Monitoring Report (AMR) commitments described 

in Section 4.7.5. 

 

4.5.5 Biological Resources 

As discussed in the ESIA (Volume 1), the Nkamouna site is located within a moist tropical 

forest which was logged four years previously.  Logging removed timber species of value 

greater than 80 cm in diameter.  The Nkamouna operation will impact 990 ha to 1350 ha over 

a 21-year mine life, but only between 185 and 220 ha will be impacted in any one year.  

Concurrent reclamation of backfilled open pits to forest will minimize impacts on the forest 

ecosystems although it will not be possible to recreate the forest as it exists today.   

 

This impact, combined with the fact that the project site is situated 26 km east of the Dja 

Biosphere Reserve, means that the monitoring of natural ecosystems is warranted.  GeoCam 

will establish a BCDS for the reclaimed areas and forest areas in the immediate vicinity of 

Nkamouna.  In addition, GeoAid will cooperate with existing biodiversity management 

programs as a mitigation measure for the cumulative impacts of the project on local and 

regional ecosystems.  The strategy will be developed prior to project start-up and will 

inventory candidate areas and target sensible and practical projects that can be accomplished 

in the vicinity of the mine area.  A monitoring program is envisioned as part of this plan, 

which will be defined in the plan.  This monitoring program will be integrated as appropriate 

into future revisions of this ESAP.   

 

As part of verifying respect of conditions of supply contracts for wood-chip and sawdust 

waste fuel for the CHP units, GeoCam will identify the timber species being supplied by each 

sawmill on at least a monthly basis.  Responsibility for this monitoring lies with the 

Environmental, Health and Safety Manager.  To the extent possible, the General Manager 

will have ultimate responsibility for ensuring that suppliers respect Cameroon laws with 

respect to forestry and logging activities. 

 

4.5.6 Reclamation and Post-Mining Land Use  

It is crucial that the reclamation programs are able to mitigate land impacts to acceptable 

levels and, as such, monitoring from the early stages of concurrent reclamation is imperative.  

It is also important that the results of the monitoring effort be used to continually improve the 

reclamation program success and to enhance productivity of the reclaimed areas to the 

highest attainable standard.  The reclamation program will target forest/wildlife habitat 

programs that will be implemented during reclamation activities. 
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The results of reclamation programs will be evaluated in order to better optimize the growth 

success and productivity of all tree species planted.  All reclaimed areas will be monitored 

four times annually, at the end of each wet season and again at the end of each dry season.  

These inventories will assess overall health and productivity of the tree species that have been 

planted as part of the revegetation effort.  Inventories will typically include:  

 

• Identification of plants growing in revegetated areas. 

• Documentation of revegetated plant survival success. 

• Documentation of tree density and tree cover. 

• Documentation of soil nutrients and amendments. 

• Documentation of any diseases and/or insect destruction and control method. 

• Documentation of rates of biomass increase.   
 

GeoCam will work with local educational institutions, NGOs, and other interested 

stakeholders to continually improve the reclamation plans and productivity.  When problems 

are encountered, GeoCam will solicit input from educational and governmental institutions 

such as the National Forest Agency (ANAFOR), the Limbe Botanical and Zoological 

Gardens, or Dschang University. 

  

This program will also monitor for the establishment of invasive plant species.  Since several 

aggressive species are known to occur in Cameroon, this program will be an ongoing effort 

but will formally be addressed as part of the bi-annual inventories for post-mining land 

disturbances.  In the case that these species are identified, appropriate physical, mechanical, 

or chemical control methods will be used to eradicate them.   

 

4.6 Social and Human Interest Monitoring  

4.6.1 Community Development Programs  

The planning for each community development project will include definition of specific 

objectives, expected measurable results, and key indicators of success.  Key indicators must 

be able to show statistically significant results or improvements.  To achieve this may require 

specific baseline studies and data collection to be carried out prior to implementation of the 

project.  Examples of key indicators and measurable results include, but are not necessarily 

limited to, the following:  
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• A decrease in the incidence of specific diseases and number of medical cases 
brought to the clinics or patients requiring extended care. 

• A decrease in child mortality rates. 

• An increase in the average weight of children below the age of 5 years. 

• An increase in the attendance and graduation rate at schools. 

• An increase in agricultural yields and household incomes over several years. 

• An increase in incomes from other sources. 

• An increase in the number of formal jobs, informal jobs and small or medium 
enterprises (SMEs). 

• An increase in the number of enterprises or local organizations formed.   
 

A time frame for achieving the results will be established and a method for evaluating the 

success of the project defined (tied to the concept of key indicators discussed above).  

Generally, the agency or community group responsible for implementing the project will be 

required to report their achievements and progress to GeoAid managers.  An NGO or 

government authority that will report to the GeoAid managers may carry out a third party 

evaluation.  Emphasis will be placed on participatory monitoring and evaluation by key 

stakeholder groups, households, and individuals.  In addition, the Public Liaison Committee 

will provide a report to the Environmental Health and Safety Manager on a bi-monthly basis 

summarizing grievances received, actions taken, and any outstanding issues to be addressed.   

 

An annual report will be prepared by GeoAid’s management describing the programs 

accomplished during the year, evaluating the continued success of initiatives already 

completed, and examining the program status with respect to meeting stated goals, 

reconciling actual costs to budgets, and recommending further and/or future actions.  The 

information presented in the annual report will reflect input by the local communities and will 

provide feedback according to the methods set out in the PCDP.  Public disclosure and 

stakeholder feedback on the community development initiatives will be presented at least 

once each year and more often as deemed appropriate by GeoAid’s management.   

 

4.6.2 Worker Health and Safety Monitoring  

A safe and healthy work force is critical to the success of a mining project.  GeoCam will 

implement a program of workplace and medical monitoring that will document worker 

exposures and medical conditions throughout the life of the project.  Workplace monitoring 

will be established to:  
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• Identify areas and/or project activities where workers are exposed to noise levels 
that will require the use of personal hearing protection. 

• Identify areas and/or project activities where atmospheric conditions would 
mandate the use of respiratory protection devices. 

• Inspect the functionality of health and safety equipment, including, for example, 
hearing protection and fire extinguishers.   

 

Medical monitoring will be required of all employees at the beginning and end of their 

employment tenure.  Physical examinations will be required of all new employees prior to 

joining the work force.  GeoCam will encourage employees who are leaving the workforce to 

submit to the same physical examination, but GeoCam has limited ability to require a former 

employee to submit to such an examination if he chooses not to participate.  As required by 

Cameroon legislation, all employees will also undergo an annual medical examination.  This 

program will allow GeoCam the opportunity to assess the ability of a candidate employee to 

withstand the physical exertion required for mine work.  It also documents the physical 

condition of the employee at the end of his tenure with the company.   

 

Some employees may be required to submit to additional medical monitoring.  These 

additional programs will be established at the discretion of the Environmental, Health and 

Safety Manager in cooperation with the Chief Medical Officer.  These tests may include:  

 

• Random testing for the presence of drugs and/or alcohol. 

• Periodic blood testing for bio-accumulative metal concentrations in employees 
whose jobs require prolonged exposure to airborne contaminants. 

• Periodic hearing testing for employees who may be exposed to elevated industrial 
noise levels. 

• Periodic respiratory capacity testing for employees whose jobs require prolonged 
exposure to dusty conditions.   

 

The Chief Medical Officer will be responsible for maintaining and analyzing the medical 

records of project employees.  Results of the medical monitoring programs will be reported 

on a group basis and not by individual patient to maintain confidentiality of personal health 

records.   

 
4.7 Data Records and Reporting  

Monitoring records, interpretations, and reporting required by the various permitting 

agencies, lending institutions, and stakeholders will be kept at the project site for easy 
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reference.  It is the responsibility of the Environmental, Health and Safety Manager to 

establish a suitable data management and control system and to prepare and issue reports 

conforming to regulatory, lender, and stakeholder commitments.   

 

4.7.1 Document Control  

GeoCam will maintain sufficient documentation to describe the core elements of the ESAP 

and their interaction.  The ESAP documentation will be integrated with other systems 

implemented by GeoCam and will not necessarily be stored in a single location or manual.  

Such documentation will include:  

 

• Process information. 

• Training records. 

• Permit and authorization database. 

• Organizational charts. 

• Various management plans.   
 

GeoCam will establish and maintain procedures for controlling all documents to ensure:  

 

• Documents can be located. 

• Documents are periodically reviewed, revised, and accepted by appropriate 
management personnel. 

• Current versions of relevant documents are available at all locations where 
operations essential to the effective function of the ESAP are performed. 

• Obsolete documents are removed from all points of use, or otherwise ensured 
against unintended use. 

• Any obsolete documents retained for legal and/or knowledge preservation 
purposes are suitably identified.   

 

All documentation will be legible, dated (with correct revision dates), readily identifiable, 

organized in an orderly manner, and archived for a specified period of time.  Procedures and 

responsibilities will be established and maintained concerning the creation and modification 

of the various types of documents.   
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4.7.2 Data Management  

Existing data from baseline and feasibility investigations will be incorporated into an 

environmental database.  These data will provide a comprehensive collection of resource data 

regarding air quality, water quality and flow, conservation area assessments, reclamation 

program performance, community development program performance, and employee training 

records.   

 

GeoCam will supervise the integration and maintenance of the databases and will develop 

methods for collecting, storing, updating, and maintaining data sets.  These data sets will 

include geographical data as well as tabular data.  The project database will require ongoing 

maintenance procedures for updates, backups, and programming. 

  

The Environmental, Health and Safety Manager will be responsible for the adequacy and 

accuracy of all additions or updates to the database.  This includes ensuring that that various 

types of data are converted properly and correctly entered into the overall database.  The 

Environmental, Health and Safety Manger will also be responsible for handling requests for 

data from project staff, thereby controlling access to the database. 

 

Database maintenance will include regularly scheduled backups of all project data sets to 

guard against hardware failure, software problems, or user mistakes.  Few spatial database 

tools have internal backup procedures; so manual backups may be required at the file system 

level.  Copies of the system backup file will be sent off site to GeoCam’s Yaoundé and Grand 

Junction offices at least quarterly for safe storage.  This will protect the records from 

catastrophic accidents or incidents that could destroy the site records. 

 

4.7.3 Thresholds for Corrective Action  

Currently, the threshold levels for water quality at which corrective actions will be taken have 

been numerically defined (Table 4) as have those for effluent discharge and air quality (ESIA 

– Volume 1).  The revised ESAP due during the first year of operations will define the 

remaining thresholds.  These thresholds will be based upon process parameters in relation to 

mining operations or, in the case of environmental media, according to data collected during 

the baseline evaluations.  If insufficient data were collected during the previous baseline 

evaluations, data collected from the proposed monitoring programs as described in Sections 

4.1 to 4.6 will be used to define threshold levels for air quality and social impacts and to 

update the water quality thresholds if necessary.   
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The development of the environmental monitoring guidelines will take into account natural 

background conditions of the mining lease area since these influence the range of parameters 

and concentration limits that are relevant to the site in order to limit and mitigate 

environmental impacts from mining operations.   

 

GeoCam will establish and maintain procedures for defining responsibility and authority for 

handling and investigating environmental impacts, taking action to mitigate these impacts, 

and initiating and completing corrective and/or preventive actions.  Any corrective or 

preventive action taken to mitigate impacts will be appropriate in relation to the order of 

magnitude of the impact encountered.  GeoCam will implement and record any changes in 

the documented procedures resulting from corrective and preventive action.   

 

In establishing and maintaining procedures for investigating and correcting the impact, 

GeoCam will include the following basic elements:  

 

• Identify the cause of the impact. 

• Contact the appropriate authorities, as required. 

• Identify and implement the necessary corrective action. 

• Implement or modify controls necessary to avoid repetition of the impact. 

• Record any changes in written procedures resulting from the corrective action. 

• Document the level of corrective action performed. 

• Coordinate as needed with the External Affairs Manager, who is responsible for 
public relations and transparency.   

 

Records will be kept in an easily accessible location on information regarding impacts and 

corrective actions. 

 

4.7.4 Performance Assessment  

The performance assessment process will be applicable to activities conducted on site by 

GeoCam employees, contractors, subcontractors, suppliers, and visitors.  Performance results 

will be reported to GeoCam corporate management.  Where deviations of ESAP performance 

are observed, corrective actions will be identified and implemented.   
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GeoCam will develop mechanisms for appropriate external reporting on ESAP performance, 

both routinely and in emergency situations.  Standard reporting will include, but not be 

limited to:  

 

• Timely reports for emergency and crisis situations including, but not limited to, 
accidents and occupational illnesses, spills, fires, and other incidents. 

• Periodic reports highlighting deviations of ESAP performance from accepted 
standards and other issues pertaining to performance. 

• A summary of mitigation actions. 

• Annual reports to corporate owners. 

• Periodic external reports on ESAP performance to local communities, employees 
and the media.   

 

GeoCam will include any additional reporting required by the Government of Cameroon. 

 

4.7.5 Annual Monitoring Reports  

GeoCam will complete AMRs for submission to the Government of Cameroon and project 

lending institutions by March 31 of each calendar year.  These reports will reconcile the site 

activities and accomplishments; characterize the health, safety, environmental, and social 

program performance over the past year; and anticipate what will happen with these 

programs during the forthcoming year.  The annual report will include, but will not be limited 

to, the following:  

 

• Certification of the validity and representation of the information provided in the 
AMR and of the analytical data upon which the AMR summaries are based. 

• A description of all significant environmental, health and safety, and social 
incidents that occurred during the reporting period and any corrective action taken 
or changes made pursuant to these incidents. 

• Environmental and social performance monitoring data summaries, evaluations, 
and reports in comparison to appropriate government and project lending 
institution guidelines. 

• The total aerial extent area of new project land disturbance and aerial extent of 
areas subjected to reclamation programs. 

• An assessment of the reclamation program and its success. 

• The provision of additional information concerning GeoCam’s activities (e.g., 
ongoing public consultation during operations) and other events that government 
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agencies and project lending institutions should be made aware (e.g., awards and 
initiatives). 

• Quantitative performance monitoring data summaries in comparison to 
appropriate government and project lending institution guidelines. 

• An explanation of violations with Government of Cameroon and project lending 
institution guidelines (if any) that have occurred, the cause of the violation and the 
corresponding corrective measures planned or underway to prevent reoccurrence. 

• Identification and qualifications of individuals responsible for safety, health, 
environmental and social program management. 

• A description of changes, if any, in applicable safety, health, and environmental 
regulations. 

• A summary on the status of permits, licenses or other approvals required for the 
project and GeoCam, in particular, identification of any new permits required, or 
permits that will expire within one year.   

 

The annual report will also include copies of documents containing significant information on 

environmental matters, including permit applications for new and/or modified mining and 

processing facilities, submitted by GeoCam to environmental and other regulatory authorities 

during the reporting period.  This annual report will also include monitoring data for 

wastewater and water treatment systems. 

 

4.7.6 Independent Audit  

As part of GeoCam’s commitment to conducting production and reclamation operations in a 

transparent, safe and environmentally protective manner and to ensure that the programs 

proposed in this ESAP have been fulfilled to the most practical extent, GeoCam is committed 

to having regular independent audits conducted.  The audits will assess the effectiveness and 

applicability of the proposed program, and the auditor will have the authority to make 

reasonable recommendations to upgrade or improve any of the monitoring and/or remediation 

programs if necessary. 

 

4.7.7 Obligations under Local and National Permits and Licenses  

The Government of Cameroon has made a concerted effort to establish its own national 

environmental policies, standards, and legislation.  Cameroon’s laws and decrees relevant to 

mining activities and the environment are presented in the ESIA and will be adhered to 

throughout the life of the Nkamouna Project.  GeoCam is committed to meeting its permitting 

and environmental obligations under Cameroon laws and will work with governmental 
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agency representatives to ensure the necessary level of compliance, communications and 

reporting is accomplished. 

 

 



 

 
 
  

57 

5.0 Cost and Implementation Schedule 

A cost and implementation schedule has been developed so that mitigation programs occur at 

the appropriate times and to ensure that adequate resources are allocated to mitigation and 

monitoring programs (Table 7).  This ESAP will be integrated into the overall project 

planning, scheduling, and budget decisions to help ensure that adequate levels of funding and 

supervision are allocated to each program.  Reclamation and closure activities will also be 

integrated into overall project development from the early phases of project start-up through 

final mine closure.  Proper planning throughout the mine life will help to further mitigate 

potential environmental impacts and reduce potential long-term remediation costs.   

 
5.1 Staffing Key Positions  

GeoCam will hire a qualified Environmental, Health and Safety Manager six months prior to 

the start of construction.  Staffing of key positions is not budgeted as it is considered an 

operational cost not an environmental management cost.   

 
5.2 Organizing GeoAid  

GeoAid Cameroon will be established as a non-profit organization in Cameroon with the sole 

purpose of identifying, developing, prioritizing and funding sustainable community 

development projects in the mine area.  GeoCam has committed to funding GeoAid, which 

has already identified pilot projects for implementation as soon as is practical.  Consequently, 

GeoAid must be legally set up in Cameroon six months prior to the start of construction.   

 

5.3 Prepare and Update Safety and Environmental Training Programs  

Health, safety, social, and environmental training programs will be developed to 

accommodate the new employees who will be starting employment as the project starts up.  

Before new employees begin their normal work assignments, they will receive new miner 

training under this program.  This plan will also include an annual refresher course that all 

employees will undergo to provide them a constant reminder of safe and environmentally 

prudent work practices.   

 

The budget for preparing the training programs is based on the cost for the Environmental, 

Health and Safety Department personnel to prepare the necessary documentation.  The 

recurrent annual cost is included to accommodate the annual retraining program and to 

maintain and update the current training plans.   
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5.4 Update Waste Management Plan  

GeoCam will update the WMP from time to time to reflect the status of the various waste 

programs on site.  As information and operating experience is gained, it may be necessary to 

modify, add, or eliminate waste management systems or procedures based on the new level of 

knowledge at the time.  The first update to the WMP is scheduled by the first anniversary of 

the start of production, by which time the planning, siting, and design of the solid and 

hazardous waste landfills will be completed.  This update will include the locations of these 

facilities and the monitoring program commitments for their use. 

  

The budget for modifying the WMP is based on the cost for GeoCam Environmental, Health 

and Safety Department personnel to prepare the necessary documentation and for support in 

the design effort from the Engineering Department.  The recurrent annual cost is included to 

allow for future modifications to the WMP over the life of the project.   

 

5.5 Update Environmental and Social Action Plan  

The ESAP will require periodic updates in order to ensure that the mitigation actions and 

monitoring requirements are adequate to ensure that project impacts are reduced to acceptable 

levels.  As mitigation program performance and monitoring data are accumulated, it will 

become necessary to modify the plan to better reflect the current status of the project and 

knowledge base at the time.  The first update of the ESAP is scheduled within one year from 

the start of production, by which time the construction activities should be completed, and the 

locations of key facilities such as landfills and chemical storage areas will be identified.   

 

The budget for modification to the ESAP is based on the cost for GeoCam Environmental, 

Health and Safety Department personnel to prepare the necessary documentation.  The 

recurrent annual cost is included to allow for future modifications to the ESAP over the life 

of the project.   

 
5.6 Update Emergency Response and Contingency Plan  

The ERCP will be updated after construction is completed and after the locations of key 

project elements are established.  This will allow the plan updating to include the locations 

and quantities of stored chemicals and flammable materials and other materials and supplies 

that may fall under this plan.   

 

The budget for modifying the ERCP is based on the cost for GeoCam Environmental, Health 

and Safety Department personnel to prepare the necessary documentation for the update.  The 
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recurrent annual cost is included to allow for future modifications to the ERCP over the life 

of the project.   

 

5.7 Update Mine Reclamation and Closure Plan  

The MRCP will be updated annually from the start of production to reflect the current status 

of the reclamation programs and to better detail the plans and actions that are anticipated.  

This will include integrating the lessons learned from ongoing reclamation practices.  

Specific reclamation techniques that have been proven successful through the monitoring 

programs will be identified in the plan revisions so that changes in personnel on site do not 

lose the practical experience that was gained through past programs.   

 

The budget for modifying the MRCP is based on the cost for GeoCam Environmental, Health 

and Safety Department personnel to prepare the necessary plan updates.  The recurrent annual 

cost is included to allow for future MRCP updates over the life of the project. 

   

5.8 Prepare Biodiversity Conservation and Development Strategy  

GeoCam will prepare this strategy before the commencement of construction in order to 

ensure protection and management reclaimed areas and areas of ecological significance in the 

immediate vicinity of Nkamouna, such as the Dja Reserve.  The Strategy will provide 

practical guidance on how GeoCam can contribute to conservation in the Nkamouna area in 

terms of support to NGOs, the administration and other stakeholders already active in the 

area as well as the management and improvement of critical habitat for gorillas and other 

important fauna species.   

 

The budget for the preparation of the BCDP is based on outside service assistance to the 

Environmental, Health and Safety Department in preparing the plans.   

 

5.9 Prepare Exposure Control Plan for Medical Waste  

An Exposure Control Plan will be developed that establishes the handling procedures and 

storage methods for accumulating medical wastes at the GeoCam clinic.  This plan will be 

developed before the first anniversary of starting production, by which time the medical 

facility plans and initial construction should be well underway in order to allow for specific 

storage and disposal locations to be identified.   

 

The budget for preparing the Exposure Control Plan is based on the cost for the Chief 

Medical Officer and his personnel to prepare the necessary documentation.  The recurrent 
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annual cost is included to allow for future modifications to the Plan over the life of the 

project.   

 

5.10 Engineering and Construction of Embankments  

Embankments will be constructed for the tailing storage facility to be constructed in Napene 

Creek and the manganese disposal area in mined out pits.  GeoCam will retain a qualified 

geotechnical engineer to design and oversee construction of these facilities and will ensure 

that they are designed according to standard industry practice and built according to the 

design and specifications.   

 

5.11 Perform Independent ESAP Audit  

GeoCam will work with government authorities and project lenders to arrange for 

independent third party audits of its health, safety, social, and environmental programs from 

time to time.  The first of these outside audits is planned by the end of the first year of 

commercial operations. 

 

5.12 Ongoing Monitoring Programs  

The monitoring programs that are detailed in Table 2 will be performed by the 

Environmental, Health and Safety Department.  Some of the monitoring will require outside 

services either to perform the monitoring service or to provide monitoring analysis (water 

chemistry, waste characterization).  The recurrent annual cost is based on the outside service 

cost to accomplish these programs.   

 

5.13 Prepare Annual Monitoring Report  

A comprehensive report documenting project monitoring and mitigation programs will be 

prepared each year following start of production.  The report will also include a plan to 

address reasonably foreseeable future environmental and social program issues that are 

important, warrant additional consideration, or need special monitoring or evaluation 

modifications.  The budget assumes that the GeoCam Environmental, Health and Safety 

Department will prepare this report. 
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