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1 INTRODUCTION

1.1 The company and relevant contact details

North Mara Gold Mine Limited is a Tanzanian company and the titleholder of the mineral rights of the North Mara Gold Mine Limited (the "Company"). The Company is a subsidiary and fully controlled Canadian company Barrick Gold Corporation as the ultimate owner.  North Mara Gold Mine (NMGM) is an open-pit mine located in Nyamongo in Tarime district, the Mara Region is approximately 100 kilometres (km) east of Lake Victoria and 20km south of the Kenyan boarder.

The table below provide the details of the company and mining entities details.
Table 1: Company and mining entity details

	Mine Name
	North Mara Gold Mine

	Mine contact Details
	P O Box 422

Nyamongo

Tarime

Mine Manager

Office telephone:  (+255 28) 262 1900
Office fax line: :  (+255 28) 262 1903

	Mine operator
	North Mara Gold Mine Limited a subsidiary Barrick Gold Corporation 

	Mineral Rights Holder
	North Mara Gold Mine Limited

	Mining rights
	Special Mining Licence (“SML”) 17/96 and SML 18/96


1.2 Historical company ownership
The original name of the Company when it was incorporated on the 24th August 1993 was East African Gold Mines Limited.  In November 1995, East African Gold Mines Limited changed its name to Afrika Mashariki Gold Mines Limited and again, on the 15th September 2004, the name of the Company changed to Placer Dome Tanzania Limited after Placer Dome Inc. became its parent company. Subsequently, on 17th July 2006 the name of the Company changed to North Mara Gold Mine Limited after Barrick Gold Corporation became its parent company because of the acquisition and amalgamation process between Placer Dome Inc. and Barrick Gold Corporation.

1.2.1 Key facts of North Mara Gold Mine

· Production began: 

July 2002

· Capital Investment: 

US$ 212 million

· Estimated mine life: 

9 years

Employees:  


1492

1.3 Mineral rights

The Company conducts mining activities at NMGM with the ancillary infrastructure located within two non-contiguous special mining licences, Special Mining Licence (“SML”) 17/96 and SML 18/96 (together, the "North Mara SMLs"), which were granted on the 7th February 2000.  SML 17/96 has been enlarged twice, now covering an area of 31.3033 square kilometres (km2), and includes both the Nyabigena and Gokona pits.  SML 18/96 has been enlarged six times and now covers an area of 10.5km2 and includes the Nyabirama pit.  Both North Mara SMLs will expire in 2011 and will be submitted for renewal in 2010, in accordance with the Mining Act. The SML’s have been illustrated in Figure 1.
1.3.1 Ownership History of Special Mining License 17/96 and Special Mining License 18/96

The Tanzanian Government issued the Mining License 17/96 and Mining Licence 18/96 on the 30th August 1996 to the Company pursuant to the Mining Act of 1979. In accordance with the enactment of the Mining Act of 1998 (“Mining Act’), SMLs subsequently replaced the Mining Licenses.  On the 7th February 2000, pursuant to Section 38 of the Mining Act, the Government of Tanzania granted Special Mining License 17/96 and 18/96 to the Company (the then Afrika Mashariki Gold Mines Limited). 
1.4 The site

1.4.1 Location

NMGM in northern Tanzania is located 15km south of the Kenyan border, approximately 15km northwest of the Serengeti National Park and 50km east of Lake Victoria.  NMGM falls within the Ingwe Division of the Tarime District.  The location of the NMGM is shown in Figure 2.

1.4.2 Direction and Distance to Nearest Towns

The distance to the nearest towns is shown in Table 2 below.
Table 2: Details of the direction and distance to the nearest towns

	Town
	Direction
	Distance (km)

	Musoma
	Southeast
	78km

	Bunda
	Southwest
	95km

	Tarime
	Northwest
	21km


1.4.3 Current Adjacent Land Use
The land adjacent to the mining operations is used mostly for low density residences, subsistence agriculture and grazing.
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Figure 1: Locality Plan indicating the SML’s at North Mara Gold Mine
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Figure 2: Locality of the North Mara Gold Mine

2 Policy, administrative and legal framework

2.1 Purpose of this document
Under the Mining Act of 1998 (“Mining Act”) and the SMLs, the Company is required to develop the mine area and carry on mining operations in substantial compliance with the approved Environmental Management Plan ("EMP") of the Mine. In accordance with Section 10 (1) of the Mining (Environmental Management and Protection) Regulations, 1999, the title holder of mineral rights shall submit a report reviewing the progress of the EMP and, if necessary, an updated or revised EMP:

i) within two years of a licence being granted, amended or renewed,

ii) at intervals not exceeding five years thereafter and

iii) if there is an amendment to a SML, as permitted under section 45 of the Mining Act.

The purpose of this 2010 Updated EMP is:
i) to report the progress of the 2000 EMP, and 2002 and 2003 Supplementary Environmental Management Plan (“SEMPs”) and
ii) to amend the 2000 EMP and 2002 and 2003 SEMPs to include all changes made to the programme of mining operations since 2003 up to date by covering in this 2010 Updated EMP all significant facilities built in the NMGM since the year 2003 and describing all significant new facilities to be built in the future in the NMGM, in accordance with the 2009 Life of Mine Plan. However, we note that all significant new facilities to be built in the future at NMGM are described in general terms in this 2010 Updated EMP, for reference only. The Company will provide detailed project brief descriptions of such facilities to the government, at the appropriate time and with enough anticipation to obtain appropriate approvals, if applicable, and prepare SEMPs.
Consequently, this 2010 Updated EMP is aimed to supersede the 2000 EMP and the 2002 and 2003 SEMPs.
2.2 Legislative framework

The following local, international and company policies, standards, legislation and regulations are applicable to NMGM
:

· Policies:

· National Environmental Policy, 1997

· The Mineral Policy of Tanzania, 2009

· National Fisheries Sector Policy and Strategy Statement, 1997

· National Forest Policy, 1998

· Wildlife Policy of Tanzania, 1998

· National Water Policy, 2002

· The National Land Policy, 1997

· National Healthy Policy, 1998

· Principal Legislation and Regulations:

· The Environmental Management Act, 2004 and The Environmental Impact Assessment and Audit Regulations, 2005
· Mining Act (No. 5), 1998 and Mining (Environmental Management and Protection) Regulations, 1999
· Mining (Safe Working and Occupational Health) Regulations, 1999

· The Environmental Management (Air Quality Standards) Regulations, 2007

· The Environmental Management (Soil Quality Standards) Regulations, 2007

· The Environmental Management (Water Quality Standards) Regulations, 2007
· The Environmental Management (Hazardous Waste Control and Management Regulations, 2009

· The Environmental Management (Solid Waste Management) Regulations, 2009

· The Environmental Management (Control of Ozone Depleting Substances) Regulations, 2007

· Water Resources Management Act, (No 11), 2009

· Water Supply and Sanitation Act, 9 (No 12), 2009
· The Forest Act, (No. 14) 2002; and The Forest Regulations, 2004
· Land Act, (No.4), 1999
· Village Land Act (No. 5), 1999
· Tanzania Investment Act (No. 26), 1997
· The Wildlife Conservation Act, No. 5 of 2009
· Energy and Water utilities Regulatory Authority, 2001
· The Occupational Health and Safety Act, (No. 4) 2003
· The Industrial and Consumer Chemicals (Management and Control) Act, (No. 3) 2003
· The Industrial and Consumer Chemicals (Management and Control) Regulations, 2004
· Explosives Act, 1964
· Electricity Act, (No. 10) 2008
· Fire and Rescue Act, (No. 3) 2005
· The Atomic Energy Act, (No. 7) 2003
· Petroleum Act, 2008

· The Tanzania Food, Drugs and Cosmetics Act, 2003
Guidelines and standards:

The relevant supporting guidelines and standards include:

· Tanzanian Standard (“TZS”) 860: 2005 Municipal and Industrial wastewaters – General Tolerance Limits for Municipal and Industrial Wastewaters
· TZS 789:2003 - Drinking (potable) Water -Specification
· TZS 845:2005 - Air Quality Specification
· TZS 983: 2007 - Air Quality - Vehicular Exhaust Emissions Limits
· TZS 932: 200 -: ACOUSTICS - General Tolerance Limits for Environmental Noise
· Guidelines for Participatory Community Based Forest Management (FBD, 2000)
· Guidelines for Participatory Village Land use Planning and Management (NLUPC)
· Barrick Gold Corporation Vision and Values

· Barrick Gold Corporation Environmental Policy Statement

· Barrick Gold Corporation Safety and Occupational Health Policy Statement

· Barrick Gold Corporation Social Responsibility Charter

· Barrick Gold Corporation Materials and Waste Management Guideline, April 1996

· International Finance Corporation Guidelines for Hazardous Materials Handling for International Projects

· International Cyanide Management Code for the Manufacture, Transport and Use of Cyanide in the Production of Gold (ICMI, 2002)

· Workplace Hazardous Materials Information System (WHMIS)

· Mining Association of Canada Document “A Guide to the Management of Tailings Facilities”

· Mining Association of Canada Document “Developing An Operation, Maintenance and Surveillance Manual for Tailings and Water Management Facilities”
· United Nations Environment Programme “APPELL for Mining – Guidance for the Mining Industry in Raising Awareness and Preparedness for Emergencies at the Local Level”

· United Nations Environment Programme “TRANSAPPELL Guidance for Dangerous Goods Transport Emergency Planning in a Local Community"
2.2.1 National Policies and Legislations

This section presents national policies and laws that are most relevant to the development of this updated EMP. The relevant national laws deal with a variety of subjects, including mining, the environment, forests, community development, land, use of explosives, water, health and safety, and welfare. The two most significant pieces of legislation with respect to the EMP update are the Mining (Environmental Management and Protection Regulations of 1999) made under the Mining Act and the Environmental Management Act of 2004 (“EMA”).

2.2.1.1 Mining

The Ministry of Energy and Minerals (“MEM”) issues all mining licences under the Mining Act. The MEM may issue one of two types of licences under the Mining Act: a mining licence, which grants approval to mine a specific area up to 10km2, or a SML, which grants approval to mine an area of a size that is defined in the special mining license itself. The Mining Act provides that environmental conditions shall be attached to mining licences. The Mining Act specifically requires a holder of a SML to develop the mining area and conduct mining operations in compliance with the EMP.

Under the Mining (Environmental Management and Protection) Regulations of 1999, holders of Mining licences are obligated to submit a report reviewing the progress and status of the EMP and “…if necessary, an updated or revised environmental management plan” at intervals not exceeding five years replacing previous version attached to the licence. NMGM already has SML No 17/96 and 18/96 granted for mining operations due to changes that were made to the Programme of its mining operations since 2003 has developed this Updated EMP aimed at superseding the 2000 EMP and the 2002 and 2003 SEMPs
.
Every EMP must include the applicant’s proposals for the prevention of pollution, for waste treatment, for protection and reclamation of land and water resources, and for mitigation of adverse effects on the environment as a result of mining operations.

Also, the MEM, after consultation with the Mining Advisory Committee, may require the owner of the SML to post a rehabilitation bond to finance the costs of rehabilitating and safeguarding the mining area upon termination of the mining operations wherever and whenever the holder of the licence has failed to meet its obligations.

The following provisions of the Mining (Environmental Management and Protection) Regulations of 1999 also apply to NMGM:

· Environmental Standards and Monitoring—Part III. Under Part III, an authorization to discharge is required for any discharges from a mining operation. This section references the discharge criteria that must be met (the Fifth Schedule of Part III), and stipulates that effluent monitoring is required and that the results of the monitoring must be reported on an annual basis to the MEM.

Reclamation Requirements - Part IV. Part IV requires submission of a closure plan that shall address specific components of the mine site, and demonstrate compliance with the applicable closure standards.

The Fifth Schedule of Part III - Environmental Standards and Monitoring of the Mining (Environmental Management and Protection) Regulations (1999) - establishes the environmental standards (i.e., numerical criteria) for the following environmental components that are applicable to mining projects in Tanzania:

· standards for air quality,
· standards for noise,
· standards for water quality and

standards for liquid effluents.

2.2.1.2 Environment

In 1983, the Government of Tanzania promulgated the EMA, which in turn created the NEMC that became operational in 1986. The mission of the NEMC is to ensure the protection of the environment and the sustainable use of resources. Within this mandate, the NEMC is responsible for reviewing Environmental Impact Assessment (“EIAs’), conducting environmental monitoring and auditing of projects, including mining projects.

Following the promulgation of the EMA, the National Environmental Policy was issued by the Vice President’s Office in 1997, committing Tanzania to sustainable development of its natural resource heritage. The National Environment Action Plan (“NEAP”) of 1994 called for “…the integration of environmental considerations into economic development policies and programs in a way that does not undermine or override environmental objectives.” The NEAP laid the foundation for the incorporation of environmental concerns in planning at a national level.

In 2004, the Government of Tanzania repealed the National Environmental Management Act of 1983 and passed the new Environmental Management Act of 2004 (“2004 EMA”). The 2004 EMA ratifies the existence and functions of the NEMC and provides a legal and institutional framework for sustainable management of the environment; it also outlines principles for management, impact and risk assessments, prevention and control of pollution, waste management, environmental quality standards, public participation, compliance and enforcement. Further, the 2004 EMA provides the basis for the implementation of the National Environmental Policy and international instruments on environment, and for the establishment of the National Environmental Trust Fund. The 2004 EMA establishes that mining projects require the preparation of EIA’s and EMP’s. NMGM EIA was approved prior the issuance of the 2004 EMA. However, pursuant to the 2004 EMA, if there is a change or modification in the mining project, the Company shall inform NEMC (with the description of such modification). NEMC shall decide whether an additional environmental impact assessment statement is required to be prepared (for such proposed modification) or any extra work is needed to be done to supplement the existing EIA.
The EMA 2004 and its regulations, and the NEMC guidelines and procedures have been taken into consideration in preparing this EMP update documentation.

Under the NEMC guidelines, mining projects must put in place proposed impact mitigation, management and monitoring measures through the development of an EMP for the project. The NEMC guidelines specify that the assessment of impacts should include determination of the significance of the impact prior to, and after, mitigation. The EMP must also include measures that enhance the potential project benefits to the directly affected population.

The
 first step in the registration of the project (new project or proposed modification to a existing project that requires EIA) with the NEMC. This registration process finalizes with the approval of the EIS and the issuance of the Environmental Impact Assessment Certificate). Under
 the guidelines, NMGM is obligated to conducted, by contracting an independent auditor, and submit annual environmental audit reports to the NEMC. Finally, five years prior to closure of the mine, NMGM is obligated to prepare and submit a decommissioning report to the NEMC.
Environmental Management Institutional Framework

The EMA 2004 sets out the institutional framework for environmental management from national level to village level, which includes:

· National Environment Advisory Committee.
· Minister Responsible for Environment.
· Director of Environment (DoE).
· NEMC.
· Sector Ministries,
· Regional Secretariats.
Local Government Authorities [City, Municipal, District, and Town Councils; Township; Hamlet (Kitongoji); Ward; Street (Mtaa); and Village].

The Office of the DoE and the NEMC are the main regulatory bodies for environmental management in Tanzania. However, other Sector Ministries and Agencies, play an important role in implementing Environmental Policy objectives. The environmental management functions of each institution are outlined in the EMA 2004.

National Environment Advisory Committee

The National Environment Advisory Committee is the top advisory body to the Responsible Minister and Sector Ministries on matters concerning the environment. It is comprised of members from various fields of environmental management from the public and private sector and from civil society. The members are specified in the first schedule of the EMA 2004. The Permanent Secretary chairs the body. Other members include:

· The DoE – Secretary.
· Director General of the NEMC.
· Commissioners for MEM.
· Representatives from the Office of the Attorney General and the Ministry of Community Development.
· Directors of sector ministries, including Local Government, Disaster Management, Roads, Human Settlement and Health (Preventive Services), etc.
· Chief Government Chemist.
Representatives from higher learning institutions, civil society and the private sector.

Minister Responsible for Environment

This Minister Responsible for the Environment has the overall responsibility for environmental matters, including policy articulation for promotion, protection and sustainable management of the environment in the country. Other duties include issuing policy guidelines to: Sector Ministries, Government Departments, the NEMC, National Environment Advisory Committee, Environment Management Committees at lower government levels, and any other public or private institution.

Director of Environment

The DoE heads the Office of the Division (Directorate) of Environment under the Office of the Vice President and is responsible for coordination, monitoring and assessment of various environmental activities. The DoE gives early warning on impending environmental emergencies. The DoE is responsible for advising the Government on policy and legislative matters and international agreements and conventions.

National Environment Management Council

The NEMC is responsible for enforcement, compliance, review and monitoring of Environmental Impact Assessment (EIA). The NEMC prepares and submits bi-annual reports on the implementation of the provisions set out in the EMA 2004. The Director General of the NEMC is appointed by the President and heads the Council and the Board of Directors, which consists of:

· a Chairperson appointed by the President,
· the Director General of the NEMC– as the Secretary to the Council,
· the DoE and

seven members appointed by the Minister.

Sector Ministries

The Environment Section in each Sector Ministry is responsible for ensuring compliance with the requirements of the EMA. The sections are also responsible for liaising with the DoE and the NEMC. The Sector Environment Coordinator, who is appointed from within the Sector Ministry, heads the Sector Environment Section. The Coordinator is responsible for:

· coordination of all activities and performance of the functions relating to environment,
· prevention and control of any activity likely to cause or bring out environmental degradation and

reporting on the implementation and enforcement of environmental provisions of laws falling under the jurisdiction of the sector.

Regional Secretariats

The Regional Secretariats are responsible for environmental coordination of all advice on environmental management in the regions. They liaise with the DoE and the Director General of the NEMC on implementation and enforcement of the EMA 2004. A Regional Environment Management Expert, appointed by the Minister responsible for Regional Administration, heads these Secretariats. The Expert is responsible for advising the local authorities on matters related to the implementation and enforcement of the EMA 2004. The Expert links the region with the DoE and Director General of the NEMC.

Local Government Authorities

Local Government Environmental Management Officers are appointed by each City, Municipal, District and Town Council. Their responsibilities, among others, include:

· ensuring enforcement of the EMA 2004,
· advising the Environment Management Committee,
· promoting environmental awareness,
· gathering and managing information on the environment and the utilization of natural resources,
· preparing periodic reports on the state of the environment,
· monitoring the preparation, review and approval of environmental impact assessments for local investment,
· reviewing by-laws on environmental management and on sector specific activities related to environment and

reporting to the DoE and the Director General of the NEMC on the implementation of the EMA 2004.

The City, Municipal and District Environment Management Committees are responsible for functions set out under the Local Government (District) Authorities Act 1982 (”Local Government Act”). In addition, they perform functions as prescribed by the EMA 2004 and they may be assigned by the Minister to carry out directives related to the promotion and enhancement of sustainable management of the environment. The Township Environment Management Committees are responsible for:

· the proper management of the environment within their jurisdictions,
· performing duties as assigned by the Minister of Councils,
· carrying out directives given by the Minister to promote and enhance sustainable management of the environment as provided under the Local Government Act and
performing any functions as set out under the Local Government Act.

2.2.1.3 Land

After Tanzania obtained its independence, title to public land was vested in the President on behalf of the Republic. Three forms of tenure exist in Tanzania: customary land tenure, tenure by right of occupancy, and public land. The Villagisation Act of 1975 (“Villagisation Act’) introduced what is now regarded as village land. Within villages, some exercise customary rights while others have land allocated to them by right of occupancy. The village land granted should have been surveyed, however because the process is costly and slow, many villages remain without proof of land title. Village land, since the repeal of the Villagisation Act, is managed under the Village Land Act of 1999 (“Village Land Act”),
 which
 empowers the Village Council to administer village land and issue customary land titles.

The Village Land Act recognises the vesting of all public land in the President, but authorises the Central Government, District or Village Authorities to grant a right of occupancy known as a certificate of occupancy. Certificates of occupancy may be granted for specific purposes, subject to limitations on the amount of land affected, the duration of the occupancy and the nature of the use and occupancy.

The Land Acquisition Act of 1967 (amended in 1968) establishes that the President has the right to acquire lands for public purposes and in connection with housing schemes. In addition, this Act establishes that the President has the authority for land acquisition when satisfied that a corporation requires any such land for the purposes of construction of housing work. Guidelines for compensation for compulsory acquisition of land are also presented in this act. In connection with the Land Acquisition Act, the Grave (Removal) Act of 1969 provides for the removal of graves from land required for public purposes.

Land governance in the area where the NMGM is located, to a significant extent, is currently being regulated by village councils under the Village Land Act. The NMGM has four Rights of Occupancy under the Village Land Act. Land-use rights have been granted to NMGM under the Mining Act, for execution of mining activities.

The Agriculture and Livestock Policy of 1997 (“Agriculture and Livestock Policy”) merged the separate crop and livestock policies of 1983 into a single document. The policy addresses changes that affect the agricultural sector in Tanzania and specifically address restrictions to agricultural practices stemming from the National Land Use Policy of 1995.  The Agriculture and Livestock Policy also addresses the needs of women in agriculture and the needs for agricultural practices to evolve to ensure protection of the environment.

2.2.1.4 Forests

In 1998, the Government of Tanzania adopted the National Forest Policy aimed at enhancing the contribution of the forestry sector to sustainable development as well as conserving and managing the natural resources for the benefit of present and future generation. The main laws regarding management of forests in Tanzania are the Forestry Ordinance of 1957 and the recently enacted Forestry Act of 2002 (“Forestry Act”). The most significant changes in the new legislation are related to biodiversity conservation and community forest management. The regulations supporting the Forestry Act were published in March 2004.

Under the Forestry Act, forests in Tanzania are classified under four main types: national forest reserves, local authority forest reserves, village forests and private forests. The types of forest present in the vicinity of NMGM are local authority forest reserves, managed by the District Council of Tarime, and village forests, managed by the villages where NMGM is located.

As the area where NMGM is located is largely village land, it is important to mention that under the category of village forests, the following subcategories exist: village land forest reserves, community forest reserves, non-reserved forests and private forests. These forests are held by one or more individuals under customary right of occupancy or are granted to individuals, a corporate body or a nongovernmental organization (NGO) for the purposes of managing the forest.

Finally, the Forestry Act establishes that any mining development in a forest reserve, private forest or sensitive forest is subject to the preparation of an EIA. The North Mara Gold Mine is not located in forest areas protected under this Forestry Act.
2.2.1.5 Water

On the 22nd July 2002, the Government of Tanzania approved the revised National Water Policy. The revision of the policy, which started in 1999, was undertaken through a multi-stakeholder consultation following national and international socio-economic policy reforms in the 1990’s. The following are the key principles of the revised policy:

· a demand responsive approach principle, leading to community ownership and management of water/sanitation facilities,
· private sector participation,
· integration of water supply and sanitation and

decentralization of service delivery from the Central Government to District Councils.

The Government has recently promulgated The Water Resources Management Act, 2009 (“Water Resources Management Act”) repealing the Water Utilization (Control and Regulation) Act (“WUA”) of 1974 (as amended in 1981) to regulate water use in Tanzania. The Water Resources Management Act imposes requirements to all applications of diverts, dams, stores, abstracts and water use from surface/underground water sources from the relevant Basin Water Board and Directorate of Water Resources. The Basin Water Board is charged with the responsibility to determine the conditions of water permit, which includes limits and restrictions of such use. Holders of valid water use permits issued under the repealed legislation have been granted a period of two (2) years, since commencement of the Water Resources Management Act (promulgated in August 2009), in which they may continue with a permitted water use and within they must lodge a new water use application under the Water Resources Management Act.
In particular the law lists conditions implied in water use permits which are:

· not to cause/allow pollution of water,
· prevent damage to the source from which water is taken,
· ensure proper drainage of land where water is used,
· submit data relevant to the grant of permit under the Water Resources Management Act within such time as the Board may prescribe,
· observe conditions and regulations under the Water Resources Management Act,
· observe special conditions that may be attached to the permit,
· ensure efficient water use and
comply with Section 60 of the EMA (which requires water use permit applicant to make a statement on the likely impact to the environment due to use of water applied).
The Lake Victoria Water Board and the Directorate of Water Resources are the relevant water regulatory authorities of the NMGM activities.

2.2.1.6 Cultural Resources and Graves

The Antiquities Act of 1964 (amended in 1979) provides for the preservation and protection of sites and articles of paleontological, archaeological, historical or natural interest.

The Graves (Removal) Act of 1969 provides for the removal of graves.

2.2.1.7 Chemicals Management and Control


The Industrial and Consumer Chemicals (Management and Control) Act, 2003 (“Industrial and Consumer Chemicals Act”) was enacted with the objective of providing the machinery for the management and control of the production, importation, transportation, exportation, storage, handling and disposal of chemicals and for matters connected therewith.

The Industrial and Consumer Chemicals Act establishes various committees such as the Industrial and Consumer Chemicals Management and Control Technical Committee and the Ministerial Advisory Board. The Industrial and Consumer Chemicals Act further prescribes procedures for obtaining approvals for importation, registration and general requirements for handling, storing and warehousing chemicals. It also provides restrictions on use, disposal of, importation, exportation and handling certain types of chemicals. The Industrial and Consumer Chemicals Act defines and lists chemicals which are highly hazardous and precursor chemicals.

2.2.1.8 Use of Explosives

Under the Explosives Act of 1963 (”Explosive Act”), a permit is required for the acquisition, possession, storage or use of explosives. Mining operations are required under the Explosive Act to obtain a blasting certificate from MEM. The Explosive Regulations, Government Notice No. 56 of 1964 establishes conditions for licensing stores and magazines, and general precautions for explosives. These regulations stipulate the nature of work permissible when blasting occurs, and the required distance between explosives storage areas and other buildings.
In the case of the NMGM, the licensing requirements associated with explosives and the Explosives Act will be fulfilled by the entity (or mining contractor) responsible for blasting operations at the mine.

2.2.1.9 Health and Safety for Mining

Health and safety in mines and quarries are regulated by the Mining Act, Mining (Safe Working and Occupational Health) Regulations of 1999. These regulations are administered by MEM, and address the following, not all of which apply to NMGM
:

· management and responsibility in mines,
· general safety procedures,
· emergency preparedness,
· machinery,
· winding and tramming,
· ventilation, gases and dust,
· protection in working places,
· outlets, ladder ways and travelling ways,
· mine accidents, incidences and enquiries,
· electrical apparatus, wiring and lighting,
· dams, waste emplacement, pumps and pipelines,
· exploration and

miscellaneous (mine plans, noise and closure).

Heavy and/or dangerous equipment such as lifting devices, boilers and air receivers are subject to routine inspections and tests.

Under the regulations, NMGM is required to provide pre-employment and periodic medical examinations of employees and to monitor employee health. In this regard, vibration, noise and dust may be contributors to work-related health problems. As well, NMGM is required to ensure that workers receive medication for intestinal parasites should it be necessary, and first aid training and an emergency response plan must be in place early in the life of the mine.

Another important legislation concerning safety and health in a workplace is the Occupational Health and Safety Act of 2003 (Act No. 5 of 2003). This Act deals with the regulation of the health, safety and welfare of workers in factories/workplaces and is relevant to NMGM. Under this Act employers together with their employees are obliged to designate Safety and Healthy Representatives whose functions include, but are not limited to, reviewing the effectiveness of health and safety measures, identifying potential hazards in workplaces, investigating complaints relating to employees health or safety at work and reporting accidents, near-misses, injuries, illnesses, deaths and non-compliance. Most importantly, projects must be registered as workplaces under the Act. NMGM has been registered  under certificate no. MUS/00/0015 issued 31st May 2007.
2.2.1.10 Labour

The Government of Tanzania has established laws that are applicable to NMGM, and how NMGM recruits and manages its staff.  These include the following:

· The Employment and Labour Relations Act, 2004 (Act No. 6 of 2004) is a legislation which has recently come into operation through Government Notice No. 1 of 2007. This Act provides the legal framework for effective and fair employment relations and sets minimum employment standards with respect to conditions of work. It also provides a framework for voluntary collective bargaining and regulates the resort to industrial action as a means of resolving disputes. The Act also gives effect to the core conventions of the International Labour Organisation and other conventions that Tanzania has ratified. The Act also repeals a number of legislations which until recently were being used to regulate labour relations in Tanzania. These include the Employment Act [Cap 366 R.E. 2002], the Security of Employment Act [Cap 574 R.E. 2002], the Regulation of Wages and Terms of Employment Act [Cap 300 R.E. 2002], the Industrial Court of Tanzania Act [Cap 60 R.E. 2002], the Severance Allowance Act [Cap 386 R.E. 2002] and the Trade Union Act [Cap 244 R.E. 2002].

· The Labour Institutions Act, 2004 (Act No. 7 of 2004) is another new legislation in so far as labour matters are concerned and it came into operation through Government Notice No. 24 of 2005. This Act provides the institutional means for the application and implementation of the employment standards as well as substantive rules regulating labour relations prescribed under the Employment and Labour Relations Act, 2004. The Act creates administrative, quasi-judicial and judicial institutions and describes their functions. Some of these institutions are: the Labour, Economic and Social Council, whose functions include being the advisory organ of the Government on labour, economic and social matters; the Commission for Mediation and Arbitration, which is vested with the powers to mediate and arbitrate labour disputes; the Essential Services Committee of the Commission for Mediation and Arbitration whose functions are to designate essential services and to resolve disputes related to whether or not employees or employers are engaged in designated essential services; the Labour Court, which has exclusive civil jurisdiction to resolve any labour dispute reserved for its decision; and the Office of the Labour Commissioner, which is responsible for the administration of labour laws.

· The National Employment Promotion Service Act, (Act No. 9 of 1999) provides for the establishment of the National Employment Promotion Service that provides vocational guidance and employment counselling, placement, active labour market intervention, occupational information and advisory services for lawful income-generating undertakings.

· The Workers’ Compensation Act (Ordinance No. 43 of 1948 [R.L. Cap. 263]) provides compensation to workers for injuries suffered in the course of their employment.

· The Employees’ Terminal Benefits Schemes (Registration & Regulation) Act, (Act No 17 of 1973), the Act provides for the registration and regulation of the terminal benefit schemes operated by employers for the benefit of their employees.

The National Social Security Fund Act, (Act No 33 of 1973) provides for the establishment of the National Social Security Fund and further provides for its constitution, administration and other matters related to the Fund.

2.2.2 Government Strategies

In addition to the policies and legislation referenced above, the Government of Tanzania has strategies that are aimed at alleviating poverty and improving the welfare of its people. The strategies, which are relevant to NMGM include:

· The Tanzania Development Vision 2025 was developed by the Government after recognizing that the 21st Century will be dominated by those with technological capacity, high productivity, modern and efficient transport and communication infrastructure and, most importantly, highly skilled manpower; and that existing development policies and strategies were not adequately responding to changing market and technological conditions in the regional and world economy or adapting to changing domestic socio-economic conditions. The objective of the Vision is to awaken, coordinate and direct people’s efforts and minds, and national resources towards those core sectors that will enable Tanzania to achieve its development goals and withstand expected intensive economic competition. Consistent with this Vision, the aim is to ensure that the Tanzania of 2025 is characterized by: high quality livelihood; peace, stability and unity; good governance and the rule of law; a well educated and learning society; and a strong and competitive economy.

· The National Strategy for Growth and Reduction of Poverty was developed by the Government of Tanzania with poverty reduction as its main purpose. This strategy is better known and understood by its Kiswahili acronym of MKUKUTA (Mkakati wa Kukuza Uchumi na Kuondoa Umaskini Tanzania). During its formulation the Government held consultations with various stakeholders. There are two principles behind the strategy. They are national ownership and participation, and partnership with civil society, private sector and development partners. The MKUKUTA is based on the achievement of three broad outcomes for poverty reduction, namely:
i) growth and reduction of income poverty (goals include ensuring sound economic management, promoting sustainable and broad-based growth, improved food availability and accessibility at household level in urban and rural areas, reducing income poverty for both men and women in rural and urban areas, provision of reliable and affordable energy to consumers);
ii) improvement of quality of life and social well being (goals include: ensuring equitable access to quality primary and secondary education, and the expansion of higher, technical and affordable education; improved survival, health and well-being of children, women and vulnerable groups; increased access to decent shelter and clean, affordable and safe water and sanitation; adequate social protection and rights for vulnerable and needy groups to basic needs and services; and systems that ensure effective universal access to quality public services that are affordable and available); and
iii) good governance and accountability (goals include: structures and systems of governance and rule of law that are democratic, participatory, representative, accountable and inclusive; equitable allocation of public resources with corruption effectively addressed; promotion and protection of the rights of poor and vulnerable groups by the justice system; reduction of political and social exclusion and intolerance; improved personal and material security; reduced crime; the elimination of sexual abuse and domestic violence; and the enhancement and promotion of national cultural identities).

Property and Business Formalisation Process, which is intended to formalize the informal sector and is popularly known by its Kiswahili acronym MKURABITA (Mpango Wa Kurasimisha Rasilimali Na Biashara Za Wanyonge Tanzania). The programme is a part of the Government plan to bring about economic development and alleviate poverty. The programme is aimed at creating a reform which will ease the process of transferring unregistered businesses and properties from the informal economy into the formal and registered economy and as a way of fighting poverty and raising the standard of living. The programme was divided in two phases, the Diagnosis Phase and the Reform Design Phase. The Diagnosis Phase ended in October 2005 and showed that enormous assets exist outside the formal economy. The programme is currently in the Reform Design Phase, which will produce a proposal regarding how best to facilitate moving activities from the informal sector into the formal economy.

2.2.3 Applicable International Treaties

Tanzania is party to various international treaties. These include:

· The United Nations International Convention on the Elimination of All Forms of Racial Discrimination (1965).
· The United Nations International Covenant on Economic, Social and Cultural Rights (1966).
· The Ramseur Convention on Wetlands (1971).
· The United Nations Paris Convention Concerning the Protection of the World Cultural and Natural Heritage(1972).
· The United Nations Convention on International Trade in Endangered Species (1973).
· The International Labour Organisation Geneva Convention Concerning the Protection of Workers against Occupational Hazards in the Working Environment due to Air Pollution, Noise and Vibration (1977).
· The United Nations Convention on the Elimination of All Forms of Discrimination against Women (1979).
· The United Nations Vienna Convention for the Protection of the Ozone Layer (1985).
· The United Nations Basel Convention on the Control of Tran boundary Movements of Hazardous Wastes and Their Disposal (1989).
· The Organization of African Unity Bamako Convention on the Ban of the Import into Africa and the Control of Tran boundary Movement of Hazardous Wastes within Africa (1991).
· The United Nations Rio Convention on Biological Diversity (1992).
· The United Nations Framework Convention on Climate Change (1992).
· The United Nations Convention to Combat Desertification (1994).
· The United Nations Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous Chemicals and Pesticides in International Trade (1998).
The United Nations Stockholm Convention on Persistent Organic Pollutants (2001).
In order for an international treaty to which Tanzania is a party to have force of law, it must be adopted through an act of parliament, as treaties are not self executing. Tanzania has not yet enacted legislation adopting most of these international agreements. Nonetheless, there is precedent to suggest that even though an international agreement has not been incorporated into Tanzanian law, the government of Tanzania is not absolved of its duty to adhere to its undertakings under the international agreement. Furthermore, under EMA 2004, where Tanzania is a party to an international or regional agreement concerning the management of the environment the Minister responsible for matters relating to the environment is required to initiate and prepare legislative proposals in order to implement such agreements and also to identify appropriate measures necessary for implementing those agreements. As well, the DoE is required to keep a register of all international agreements to which Tanzania is a party.

2.2.3.1 Social Provisions

The 1977 International Labour Organisation Geneva Convention Concerning the Protection of Workers against Occupational Hazards in the Working Environment due to Air Pollution, Noise and Vibration came into force in 1979. Tanzania acceded in 1984 to the provisions regulating air pollution, and these provisions apply to NMGM.

Tanzania is also a signatory to the United Nations Convention on the Elimination of All Forms of Discrimination against Women; the United Nations Convention on the Elimination of All Forms of Racial Discrimination; and the United Nations International Covenant on Economic, Social and Cultural Rights.

2.2.3.2 Ecological Provisions

Tanzania acceded to the 1971 Ramseur Convention on Wetlands of international importance especially as waterfowl habitat and the 1972 United Nations Paris Convention Concerning the Protection of the World Cultural and Natural Heritage.

In 1980 Tanzania acceded to the 1973 United Nations Convention on International Trade in Endangered Species (CITES).
Tanzania signed the United Nations Rio Convention on Biological Diversity on the 12th June 1992, and ratified it on the 1st March 1996. Since the signing of this convention, Tanzania has been committed to implementing the articles of the convention, and has initiated measures to conserve biological diversity.

2.2.3.3 Pollution, Waste and Other Relevant Matters

The 1991 Organisation of African Unity Bamako Convention on the Ban of the Import into Africa and the Control of Trans boundary Movement of Hazardous Wastes within Africa was adopted at the Conference of Environment Ministers on the 30th January 1991. This convention was signed by 51 African countries, including Tanzania.

Tanzania is a signatory of the United Nations Stockholm Convention on Persistent Organic Pollutants and the United Nations Rotterdam Convention on the Prior Informed Consent Procedure for Certain Hazardous Chemicals and Pesticides in International Trade. Adherence to both international treaties is stipulated in the EMA 2004.

Tanzania is also a party to the United Nations Framework Convention on Climate Change of 1992; the United Nations Basel Convention on the Control of Tran boundary Movements of Hazardous Wastes and Their Disposal of 1989; and the United Nations Vienna Convention for the Protection of the Ozone Layer of 1985.
2.2.4 Permitting Requirements


To develop a mine, the company must apply to different authorities for permits (i.e., licences, authorisations, agreements, etc.) in accordance with the above described laws and regulations. As mentioned previously, the Mining (Environmental Management and Protection) Regulations of 1999 define a number of the required permits. This section describes the permitting requirements which are considered to have environmental or social implications, but does not cover fiscal, financial or administrative type permits.

The permits required for the development and operation of the mine can be classified, depending on the authority that will issue them, as mining permits, water permits and other permits. The following subsections describe the various permits required.

2.2.4.1 National Environment Management Council

The EMA establishes that mining project are subject to an EIA. Draft EIA documentation is submitted to NEMC, and upon review and approval an environmental impact assessment certificate is issued by the Ministry responsible for the environment. The EMA also establishes that any other permit or licence for carrying out a project in accordance with any written law shall not entitle the proponent to undertake this project without an EIA certificate issued under the EMA. In this context, the issuance of the EIA certificate constitutes the first step in the permitting of any mining project. or modification to an existing project developed prior the issuance of the 2004 EMA. . However, pursuant to the 2004 EMA, if there is a change or modification in the mining project, the Company shall inform NEMC (with the description of such modification). NEMC shall decide whether an additional environmental impact assessment statement is required to be prepared (for such proposed modification) or any extra work is needed to be done to supplement the existing EIA.
North Mara Mine EIS was approved prior the issuance of the 2004 EMA. However, pursuant to the 2004 EMA, if there is a change or modification in the mining project, the Company shall inform NEMC (with the description of such modification). NEMC shall decide whether an additional environmental impact assessment statement is required to be prepared (for such proposed modification) or any extra work is needed to be done to supplement the existing EIS.
2.2.4.2 Ministry of Energy and Mineral Resources

The permits required to undertake mining activities are granted under the Mining Act, the associated Mining Regulations and the Explosives Act. These permits are all issued by the MEM and include the following:

· a SML,
· authorization to discharge and

authorization for use of explosives.

Once an EIA is approved by the responsible authorities, a SML can be issued. The SML allows the mining of an ore body according to the conditions described in the approved EIA documentation. Liquid, solid, gaseous and particulate material and noise and vibration can be discharged, deposited or emitted from a mine into the environment provided it is done in accordance with an authorization, or relevant standards and criteria. Finally, an authorization for the import, use and storage of explosives is also required.

2.2.4.3 Ministry of Water and Livestock Development

Water rights are required by a mine for the abstraction of groundwater needed to meet water requirements during the construction and operations phases. These rights are now be granted by the relevant Basin Water Boards and Director of Water Resources.

2.2.4.4 Other Permits

In addition to the permits noted above, permits may be required to operate certain of the mine facilities. Among others, these could include:

· Radio communication licence, to be issued by the Tanzania Communication Commission as stipulated under the Tanzania Communications Act of 1993.
· Permit to manage, store and transport fuel under the Petroleum Act.
· Power generation licence under the Electricity Ordinance, CAP. 131.
· Consent of the responsible Minister in respect to any government land or building located in close vicinity of the Project, as stipulated in the Mining Act of 1998.
· Consent of the lawful occupier of land in close vicinity of the Project, as stipulated in the Mining Act of 1998.
Various other operating permits as listed below.
2.2.5 Investment


The Tanzania Investment Act of 1997 (“Investment Act’) provides a legislative framework to all the investors in Tanzania locally and internationally. The Investment Act establishes the Tanzania Investment Centre that is known as the “one stop centre” as well as the Investment Regulations of 1997.

The Investment Act requires an investor to obtain a Certificate of Incentives to enjoy favourable conditions as an investor. As a mining investor holding a mineral right granted under the Mining Act, the Certificate enables the investor to enjoy the guarantee of transfer of capital, profits and dividends and guarantees against expropriation.

Government Authorities have an obligation to treat an investor in mining sector as any other investors upon producing his Certificate of Incentives issued by the Investment Centre.

A holder of Certificate of Incentive has the right to receive services from the Investment Centre. Such services include; assist the investors to secure residence and work permits, assistance to secure certificates of registration of business and assistance to secure any other requisite licenses within fourteen working days of receipt of such an application.
2.3 Current licences/permits held by north mara gold mine

The table below summarises the licences and permits currently held by NMGM.
Table 3: Current Licences/Permits held by North Mara Gold Mine
	NAME OF THE PERMIT
	ISSUED BY
	ACT PERMIT GOVERNED BY
	STATUS

	Special Mining Licences
	
	
	

	a) Special Mining License - Nyabigena & Gokona 
	Minister for Energy and Minerals
	Section 38 of Mining Act no. 5 of 1998
	Valid until 2011

	b) Special Mining License - Nyabirama 
	Minister for Energy and Minerals
	Section 38 of Mining Act no. 5 of 1998
	Valid until 2011

	Environmental Management Plan 2000 by NSR (9 yrs)
	Minister for Energy and Minerals
	Section 38 of Mining Act no. 5 of 1998
	Valid for indefinite period

	Supplementary Environmental Management Plan-Nyabirama by Earth Systems 2002
	Minister for Energy and Minerals
	Section 45 Mining Act 1998 and Regulation 10(1) Mining (Environmental Management and Protection) Regulation 1999
	Valid for indefinite period

	Supplementary Environmental Management Plan-Gokona/Nyabigena by Earth Systems 2003
	Minister for Energy and Minerals
	Section 45 Mining Act 1998 and Regulation 10(1) Mining (Environmental Management and Protection) Regulation 
	Valid for indefinite period

	Permit to Commence Mining at Gokona
	Minister for Energy and Minerals
	Section 45 Mining Act 1998 and Regulation 10(1) Mining (Environmental Management and Protection) Regulation 
	Valid for indefinite period

	Permit to Commence Mining at Nyabigena
	Minister for Energy and Minerals
	Section 45 Mining Act 1998 and Regulation 10(1) Mining (Environmental Management and Protection) Regulation 
	Valid for indefinite period

	Approval to Construct or Commence mining at Nyabirama
	Minister for Energy and Minerals
	
	Valid for indefinite period

	Final Grant of Water Right for Mara River Water Abstraction Permit
	Minister for Water
	Water Utilization Act 1974 Sec 15
	Awaiting to apply for new permits under Water Resources Management Act 2009. Forms are still under preparations by Lake Victoria Basin Water Office

	Source one water discharge to the Tigithe River
	Basin Water Officer
	Water utilization Act 42 of 1974(15a)
	Application to discharge has been lodged. Currently working on balancing PH level.

	Gokona pit water discharge to the Tigithe River
	Basin Water Officer
	Water utilization Act 42 of 1974(15a)
	Permit of discharge of Gokona pit into Tigithe River has been withheld. A study is required on the quality of water across the depth to establish the appropriate management methods.

	Approval to Construct Diversion dam  for Tigithe River
	Chief Inspector of Mines
	177(1) Mining (Safe Working and Occupational Health) Regulation 1999
	Valid for indefinite period

	Environmental Clearance to Construct Diversion Channels
	Director General National Environment Management Council (NEMC)
	Section 60 The Environmental Management Act 2004
	Valid for indefinite period

	Water Right for the Diversion of Nyaheto Creek
	Basin Water Officer
	Water Utilization Act N. 42 of 1974 Section 15A
	Valid for indefinite period

	Water Right for the Thigithe River Diversion Channel
	Basin Water Officer
	Water Utilization Act No. 42  of 1974 
	Valid for indefinite period

	Approval to Construct Waste Dumps & sediment ponds at Gokona
	Chief Inspector of Mines
	Reg 176(2) Mining (Safe Working and Occupational Health) Regulation 1999
	Valid for indefinite period

	Approval of the Design for the Stage 4 to 7 of the Tailings Dam
	Chief Inspector of Mines
	Reg 176(2) Mining (Safe Working and Occupational Health) Regulation 1999
	Valid for indefinite period

	Permission to Construct Raw Water Dam at SML 18/96
	Chief Inspector of Mines
	Reg 176(2) Mining (Safe Working and Occupational Health) Regulation 1999
	Valid for indefinite period

	Approval of extension for Raw Water Dam Storage
	Chief Inspector of Mines
	Reg 176(2) Mining (Safe Working and Occupational Health) Regulation 1999
	Valid for indefinite period

	Approval for Modification of Raw Water Dam (Design Number 75-108)
	Chief Inspector of Mines
	Reg 176(2) Mining (Safe Working and Occupational Health) Regulation 1999
	Valid for indefinite period

	Approval to Construct Sediment Dam at Gokona
	Chief Inspector of Mines
	Reg 176(2) Mining (Safe Working and Occupational Health) Regulation 1999
	Valid for indefinite period

	Certificates of Occupancy  for Nyangoto and Matongo Villages,  Kewanja Village and Nyangoto Village.
	Commissioner for Lands
	Land Act 1999, Section 33
	CT 14111 Kewanja Village - Valid until 2102                    CT 180327 Nyangoto and Matongo Village - Valid until  2098
CT 13361 Nyangoto Village - Valid until 2100

	Authorisation to use radioactive material
	Director General Tanzania Atomic Energy Comission 
	Section 18 and 20 of The Tanzania Atomic Energy Act 2003
	Renewable annual. Application to renew permit for 2010  has been lodged

	Tanzanian Civil Aviation Authority - Aerodome certificate
	Director General, Tanzania Civil Aviation Authority 
	Section 24- 31 of Aerodrome Licence (Aerodromes) Regulation 2007. 
	Valid for indefinite period

	Application for Registration Chemicals - Hazardous Chemicals Management Act
	Chief Government Chemist
	Section 11 of The Industrial and  Consumer Chemical (Management and Control)Act 2003
	Valid for indefinite period

	Application for Registration of Cert. Holder- Hazardous Chemicals Management Act
	Chief Government Chemist
	Section 15 of The Industrial and  Consumer Chemical (Management and Control)Act 2004
	Valid for indefinite period

	Application for Registration of Premises- Hazardous Chemicals Management Act
	Chief Government Chemist
	Section 17 of The Industrial and  Consumer Chemical (Management and Control)Act 2005
	Valid for indefinite period

	Permission to dispose scrap material through Contract
	Director General National Environment Management Council (NEMC)
	Environmental (Solid Waste Management) Regulations 2009 Regulation 9
	Valid for indefinite period

	Licence to manufacture explosives
	Minister for Energy and Minerals
	 Section 8 of Explosive Act 1963
	Application to renew licence for 2010 has been lodged

	V-SAT Station Licence.
	Director General Tanzania Communication Regulatory Authority  
	Section 6 & Section 11 of TCRA Act, 2003
	Valid for indefinite period

	Operator's Certificate (Radio Communication)
	Director General Tanzania Communication Commission   
	Tanzania Communications Act, Sections 9 and 25(2)(d) and Radio Communication Regulations 2001
	Valid until 10/1/2011

	Wayleave
	Minister for Land
	Section 151-154 of Land Act, 1999
	Valid until 5/1/2101


3 North Mara Gold Mine reserves/RESOURCES and mine plan
NMGM 2010 life of mine (“LOM’) covers the period from 2010 to 2019.  Mining is planned to be completed during 2019 unless either additional reserves are identified.

3.1 Key operating statistics

The table below summarises the key operating statistics noted in the 2010 LOM plan.

Table 4: Key Operating Statistics (as per 2010 LOM Plan)

	
	Unit
	2010 LOM (2010 – 2019)

	Mining
	
	

	Total tonnes mined
	kt
	219,611

	Ore mined
	kt
	22,041

	Ore grade
	g/t
	3.68

	Contained gold
	koz
	2,607

	Processing
	
	

	Ore processed
	kt
	26,430

	Grade
	g/t
	3.38

	Gold produced
	koz
	2,521

	Recovery
	%
	87.7%

	Mine life
	
	10 years


3.2 Proven and probable ore reserves/resources
The total reserves, as tabulated below, at 2009 support a 10 year LOM at current economic conditions.

Table 5: Proven and Probable Reserves/Resources (as per 2010 LOM Plan)

	Pit
	category
	2010 LOM plan (as at 2009)

	
	
	Tonnes
(kt)
	Grade
(g/t)
	Metal
(koz)

	Nyabirama
	Proven

Probable

Total
	1,432

8,921

10,353
	3.35

3.07

3.11
	154
880

1,035

	Gokona
	Proven

Probable

Total
	5,436

4,979

10,415
	4.75

3.57

4.19
	831
572

1,403

	Nyabigena
	Proven

Probable

Total
	1,086

1,886
2,974
	3.21

2.62

2.84
	112
159

271

	Stockpiled
	Proven

Probable

Total
	3,302

3,302
	1.81

1.81
	193
193

	Total
	Proven

Probable

Total
	11,256

15,787

27,043
	3.56

3.18

3.34
	1.290
1.612

2.902


Reserves are proven and probable blocks inside an economic pit calculated and designed at a gold price of US$ 825 per ounce. Resources are blocks measured, indicated, and inferred outside the current economic pit but inside a pit using US$ 900.
3.3 Annual production profile

The annual production profile is shown for the years 2010 to 2019 in Table 6.

3.4 Mine plan development schedule

Mining will be undertaken until 2019 all year round on two shifts each comprising ten and a half hours. The 2010 to 2011 mine plan was generated in a month-by-month basis, and in annual periods for 2012 to 2019. For the purposes of this report, the plan was summarized into annual periods.

The LOM plan calls for the excavation of approximately 219.6 million tonnes of material to be mined in ten years. Mine plan maps for each year are included in Appendix A and the detail mining schedule in Appendix B.
3.4.1 Key Mine Plan Development Schedule Milestones

2009

· Oct 2009: Start Gokona Cut 2 waste stripping with RH170 Shovel

· Dec 2009: Start Rama Cut 3 Waste Stripping

2010

· Qtr 2 2010: Complete Nyabigena 1 and move resources to Gokona Cut 2 (No mining takes place at Nyabigena between Qtr 3 2010 and Qtr 2 2012)

· Qtr 4 2010: Complete Nyabirama Cut 2 (Ore from Nyabirama Stage 2 end during 2010 whilst there is a steady increase in ore tonnes from Stage 3 which peaks in 2015 and end during early 2017)

2011

· Qtr 3 2011: Start mining with 4th Fleet in Gokona

· Qtr 3 2011:  Expose ore
2012

· Qtr 2 2012: Start mining Nyabigena Cut 2

2014

· Qtr 2 2014:  Start mining Gokona Cut 3

· Qtr 4 2014: Complete Gokona Cut 2

· Qtr 2 2014:  Complete Nyabigena Cut 2

2017

· Qtr 1 2017:  Complete Nyabirama Cut 3

2019

Qtr 2 2019:  Complete Gokona Cut 3

Figure 3 and Figure 4 show the total tonnes mined per pit and the ore production profile respectively.
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Figure 3: Total Tonnes Mined per Pit
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Figure 4: Ore Production Profile

Table 6: Annual Production Profile

	
	Unit
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019
	Total

	Mining
	
	
	
	
	
	
	
	
	
	
	
	

	Total tonnes mined
	kt
	20,616
	25,457
	29,888
	29,150
	27,938
	27,045
	28,049
	20,439
	10,171
	856
	219,611

	Ore mined
	kt
	1,797
	1.343
	2,207
	3,413
	4,010
	2,932
	2,666
	1,919
	1,422
	330
	22,041

	Ore grade
	g/T
	3.40
	3.02
	3.11
	3.25
	3.42
	3.35
	3.25
	4.03
	6.48
	11.38
	3.68

	Processing
	
	
	
	
	
	
	
	
	
	
	
	

	Ore processed
	kt
	2,786
	2,847
	2,855
	2,847
	2,847
	2,847
	2,855
	2,847
	2,847
	835
	26,430

	Grade
	g/t
	2.85
	2.37
	3.01
	3.34
	4.15
	3.53
	3.17
	3.09
	4.21
	5.82
	3.38

	Gold produced
	Koz
	208.830
	184,730
	240,509
	266,572
	334,088
	283,720
	256,119
	205,143
	347,606
	149,096
	2,521,413

	Recovery
	%
	81.8%
	85.3%
	87.0%
	87.2%
	88.0%
	87.8%
	88.1%
	88.5%
	90.3%
	93.4%
	87.8%


4 description of the mine

4.1 Activities denoted in previous environmental management plans
4.1.1 Environmental Management Plan, August 2000

The scope of this EMP was limited to the mining and processing of ore from the Nyabirama and Nyabigena deposits. The activities covered by this EMP included the following:

· The sequential development of the Nyabirama and Nyabigena open pits to mine oxide and sulphide ore.

· The construction of a waste dump to the south of the Nyabirama open pit.

· The construction of a waste dump to the southwest of the Nyabigena open pit.

· The construction and operation of a Processing Plant, run-of-mine (“ROM”) ore pad and Tailing Storage Facility (“TSF”).

· The diversion of the Thigithe River to the west of the Nyabigena deposit.

· The construction of a Raw Water Dam immediately upstream of the TSF.

· The construction of an office site, housing site and access roads.

· The construction of a haul road from the Nyabigena pit.
· The installation of a diesel-fired power station.
· The construction of administration offices, gatehouse, workshops, warehouse, office and training centre.
· The construction of a laboratory.

· The construction of a sewage treatment system.

· The construction of the explosives magazine.

The construction of the reagent store.

4.1.1.1 Mining (Nyabirama and Nyabigena open pits)

Mining was, as still is, undertaken by conventional, open-pit methods, that being drilling, blasting, excavating and road haulage of ore and waste.

The oxide zone of both deposits were averaged, in 2000, at less than 10m in depth before a brief transition zone into primary rock. The waste rock-to-ore stripping ratio was established at the time as relatively low, being less than 2:1. With both the ore and the waste rock being hard and brittle, drilling and blasting was required from the surface of the deposits.

Ore mined from in inception of the mine has either been fed directly into the feeder at the processing plant or placed onto the ROM stockpile near the crusher.

Non-acid-forming (NAF) mine waste was used initially to construct haul roads, the ROM pad and the TSF starter embankment. The remaining waste was deposited on the waste dumps, however the NAF waste was, as still is, stockpiled for future TSF embankment raises.

As of the 2nd quarter 1999, indicated reserves for the project were estimated to be 17Mt. The estimated mine life at a mining rate of between 1.7 and 2.0Mt/year was estimated to be 9 years. Final pit depths of the Nyabirama and Nyabigena deposits were estimated, at the time, to be 210m and 110m, respectively.
4.1.1.2 Waste Rock

Nyabirama Waste Dump

The Nyabirama waste dump was located, and can still be found, immediately south of the pit, ROM pad and plant site. Construction of the waste dump began in early 2002 when mining started and the waste dump was expected at the time to continue to increase for 11 years. The waste dump is built out from the southern side of the ridgeline on which the Nyabirama deposit is located.

The area disturbed was classified as minor subsistence agricultural or non-agricultural land. The valley downstream of the waste dump extends some 2.5km, initially west and then south, before joining the Mara River. In its upper reaches, the valley drainage is ephemeral. Housing extended in 2000, along the ridgelines southeast and southwest from the waste dump.

The Nyabirama material reporting as waste or low-grade ore was characterised, in 2000, to comprise of leuco-tonalite and granodiorite with low pyrite levels and generally high acid neutralising capacities. Acid formation in this waste dump was not expected, in 2000, and competent, non-acid-forming material was used for civil construction works.

The near-surface mine material was characterised, in 2000, as environmentally benign with the unweathered material showing low levels of environmentally significant elements, apart from arsenic.

Nyabigena Waste Dump

The Nyabigena waste dump was located, and can still be found, several hundred metres southwest of the Nyabigena pit in the Thigithe Valley. Construction of the waste dump began in 2003 and was expected at the time to continue for 5 years. The dump is built out from the south and south-western side of the ridgeline to the west of the deposit.

The area disturbed was classified as minor subsistence agricultural and non-agricultural land. The waste dump extends to within several hundred metres of the Thigithe River. No major dwellings were located at the time in the immediate vicinity of the waste dump. Limited agriculture was in 2000 located along the Thigithe River southwest of the waste dump.
The Nyabigena material reporting as waste or low-grade ore was characterised, in 2000, to comprise of transitional and unweathered andesitic rocks. Pyrite was, at the time, identified as the dominant sulphide in the unweathered material with the acid-neutralising capacities being generally low with the potential for acid formation. However, high-carbonate bands of andesites were identified, which provided competent, non-acid-forming materials for construction purposes.

The near-surface mine material was characterised, in 2000, as environmentally benign with the unweathered material showing low levels of environmentally significant elements, apart from arsenic.

4.1.1.3 Processing Plant
The processing plant was designed as a 2.0Mt/year conventional carbon in leach (CIL) gold recovery circuit comprising:

· A crusher and milling circuit.

· A gravity circuit to recover coarse, free gold.

· A CIL leaching and absorption circuit, in which cyanide leaches the gold from the crushed ore, and carbon recovers the gold from leachate slurry by absorption.

· A tailing thickener to recover water (and therefore to reclaim cyanide) from the tailings prior to its discharge to the tailing storage.

· An acid wash, followed by an elution circuit to strip gold from the carbon.

Electro winning of the gold from the elutriate solution and smelting of the loaded electrodes to produce gold bullion.

Other infrastructure associated with the plant included the following; Powerhouse, Change house, Workshop building, Offices, Security, Laboratory facilities, Warehouse, Stores, Sampling facilities, Cyanide installation and Chemical storage and mixing.

The circuit was designed to treat Nyabirama ore at 2.0Mt/year or 1.7Mt/year of Nyabigena material.

4.1.1.4 Tailing Storage Facility (TSF)
In 2002 the TSF was located, and can still be found, to the west of the plant site with the Mara River located approximately 2km to the south.  In 2000 it was anticipated that the TSF would potentially cover an area of over 120ha with the total tailings production being 17Mt.
The TSF was designed at the time for the following tailings production:

· Year 1 – 3 



2.0Mt

· Year 3 onwards 


1.85Mt

Total tailings production

17Mt

At completion, the main embankment of the TSF was expected to be 1.5km in length with a height likely to exceed 35m. The final area of the TSF was expected to be in excess of 120ha.

Tailings was routed, and still is, from the thickener within the plant to the TSF from where the tailings is discharged from spigots set at intervals in a main running around the perimeter of the facility.  Decant water is cycled to allow the deposited tailings to dry and consolidate in successive layers.  Supernatant from the settled tailings and rainfall flows down the tailings beaches to a decant pond and decant tower at the low point of the facility.

The TSF design provides for a no-release process/tailing water circuit. The operating philosophy at the time was that sufficient freeboard be maintained to store a 1-in-100 year (72-hour duration) rainfall event and upstream runoff be directed to the Raw Water Dam and not the TSF.

4.1.1.5 Thigithe River Diversion

The Thigithe River was diverted to the west of the Nyabigena deposit before mining began in 2002. A diversion dam at the northern end of the diversion was envisaged in 2000 to achieve sufficient elevation for the diverted river to flow, however never materialised.
4.1.1.6 Raw Water Dam
A Raw Water Dam was constructed, and can still be found immediately upstream of the TSF.  It was envisaged in 2000 that the Raw Water Dam would be fed by:
· Runoff from its own catchment (including the ROM pad and plant site).

· Water pumped from the Mara River.

Water piped from the Thigithe River diversion dam, however that this dam was not constructed.
The Raw Water Dam was designed in 2000 to have a maximum embankment height of approximately 11m, a catchment area of 120ha and a capacity of 450,000m3. The capacity being more than four times the estimated inflow of water from rainfall over an average year. The operational philosophy envisaged was that the water level in this dam be maintained below the level of the emergency spillway during the wet season. In the unlikely event that the design capacity of the dam was exceeded, an outlet channel was constructed to the north of the dam wall discharging into the TSF.
4.1.1.7 Site Access
Road

Vehicle access to the area, was in 2000, proposed via a refurbished road that joined the sealed Musoma-to-Tarime road 45.5 km to the west. This road is currently sill in use.
Air

An airstrip was constructed, and can still found, adjacent to the access road near the Nyabigena deposit.
4.1.1.8 Mine Roads
Heavy vehicle roads were formed with crushed or screened rock and to withstand heavy traffic loads.  It was envisaged in 2000 that the haul road would be approximately 7km long and would pass through the western edge of Nyangoto and Kewanja villages, however this was only to be constructed some time later.
4.1.1.9 Power Supply

A diesel-fired power station was proposed in 2000 and has since been constructed at the plant site.
4.1.1.10 Water Supply
The design of the process water supply assumed in 2000 that 30% of the requirements for the operation would be met by return water from the TSF and that the balance of the supply would be obtained from the Raw Water Dam. It was suggested at the time that pit dewatering be been used to supplement supplies.

Mara River water was proposed for use via a water treatment plant for both process use and human consumption in 2000.
4.1.1.11 Supporting Mine Infrastructure

An administration office, gatehouse, workshops, warehouse, office and training centre were proposed in 2000 and have since been constructed at the plant site.

4.1.1.12 Accommodation Camp

A single person camp was proposed in 2000 and has since been constructed to accommodate senior mine staff and non-staff labour.
4.1.1.13 Laboratory
A metallurgical laboratory was proposed in 2000 and has since been constructed near the Process Plant to meet geochemical and assaying requirements.
4.1.1.14 Sewage Treatment
A sewage treatment system was proposed in 2000 to service the accommodation camp. At the inception of the mine the plant comprised of an underground tank and aerobic treatment unit with sludge disposal, however the septic tanks were installed.
4.1.1.15 Explosives Magazine
The explosives magazine proposed in 2000 were to comprise of a bunded storage area. The explosives magazines were constructed and are still in use today.
4.1.1.16 Reagent Storage (Supply Warehouse)
An open-sided, steel-roofed reagent store was proposed in 2000 within the high-security, fenced area, it must be noted that this store has since been upgraded. The use of process reagents as determined in 2000 is set out in Table 7.
Table 7: Process reagents as determined in 2000
	Reagent
	Use
	Quantity Stored in Plant

	Lime
	Used in CIL to maintain high pH
	10t

	Sodium Cyanide
	Used in CIL tanks to leach gold from ore
	2 x 30m3 tanks

	Hydrochloride acid
	Used in elution circuit to strip gold from carbon
	1000 ℓ containers

	Caustic
	Used in elution circuit for pH control
	1.5m3 capacity tank filled from 25kg bags mixed with raw water

	Steel mill balls
	To aid crushing of ore in SAG mill and ball mill
	200 litre drums


4.1.2 Supplementary Environmental Management Plan, August 2002
In 2002 a supplementary EMP was compiled, the proposed changes covered by this EMP include the following:

· An increase in the amount of waste rock generated from the Nyabirama pit and a corresponding increase in the size of the Nyabirama waste dump, which was expected to extend further to the south than originally planned.

· The inclusion of a spillway at the Raw Water Dam to provide greater management flexibility.
· The proposed use of a haul road to transport ore from the Nyabigena pit to the Nyabirama Process Plant.

The Nyabirama mining license expansion to include all proposed facilities, including the pipeline to the Mara River pump station.

4.1.2.1 Waste Rock

In 2002 it was expected that the increase in the amount of waste rock generated from the Nyabirama pit and a corresponding increase in the size of the Nyabirama waste dump, would extend the waste dump further to the south than originally planned. Waste rock reserves increased from 17Mt to 18.9Mt, and the Nyabirama pit depth increased from 210m to 225m.
At the time of drafting this EMP, the presence of sulphides in the waste rock from the Nyabirama deposit raised the issue of acid rock drainage (“ARD”) and the potential contamination of surface and ground water, including community water sources.
4.1.2.2 Raw Water Dam
In 2002 the Raw Water Dam spillway was designed to provide greater management flexibility. This was proposed so that if an emergency release of water was required during a major storm event, the water could be directed either to the TSF or to downstream drainage lines via the Nyabirama waste dump valley to the south. The choice of discharge route would depended upon operational and environmental considerations such as:

· The volume of water contained within the TSF.

The quality of the release water.

As envisaged in 2000, Nyabirama pit, Process Plant and all major project support facilities still drain to this day to the Raw Water Dam which is located immediately upstream of the TSF.  Runoff from these facilities is therefore captive within the Raw Water Dam and, ultimately, the TSF itself, preventing the potential escape of contaminants. The Nyabirama waste dump, however, is located outside the catchment of the Raw Water Dam and drains via a small valley to the Mara River.
4.1.2.3 Mine Roads

During 2002 a haul road to transport material from Nyabigena deposit to the Process Plant at Nyabirama was proposed, however no route was formally agreed to.  The existing road at the time passed through the centre of both villages and had implications in terms of dust and risks of accidents to school children and communities.
4.1.2.4 Pipeline to the Mara River and Pump Station
In 2002 it was proposed that water be pumped from the Mara River.  The pumped water was, and is still, used as supplementary process water and as treated potable.  It was proposed in 2002 that the water pumped from the river be made available to the local community at several off-take points, however this never materialised.
4.1.3 Supplementary Environmental Management Plan (2003)

In 2003 a supplementary EMP was compiled, the proposed activities covered by this EMP included the following:

· The additional Gokona mine.

· The extended operational life of the Process Plant (from 9 to 10 years).
· Increase in the total amount of tailings to be generated.
· The new Gokona-Nyabigena waste dump, with a larger capacity.

· The amendment of the Thigithe River Diversion.

· The Serengeti Road diversion.

· The construction of an 8km haul road from the Gokona-Nyabigena pits to the Process Plant at Nyabirama.

· The construction of a series of runoff interception channels and retarding basins.

4.1.3.1 Mining

The method of mining the Gokona-Nyabigena deposits since inception had been conventional open-pit methods including drilling, blasting, excavating and road haulage of ore and waste. Mining of Gokona and Nyabigena ore was proposed in 2003 as 0.9Mt per annum for duration of between 6 and 7 years. As at Nyabirama, a 200m safety exclusion zone was proposed to surround the Gokona and Nyabigena pits to prevent community access to the area, particularly during blasting.

The Gokona and Nyabigena pits were to be mined alternately at the time, with mining operations carried out all year on both day and night shifts.

4.1.3.2 Waste Rock

In 2003, the Gokona-Nyabigena waste dump capacity was proposed to increase (26.2Mt and 13.5 x 106BCM) and cover a larger area (80.6 ha) than the originally proposed Nyabigena waste dump (7.7Mt, 27.5ha), to accommodate the additional waste rock from the Gokona mine. The waste dump increase proposed would extended the dump north-west to approximately 50 metres from the existing mine airstrip. It was noted at the time that the relocation of the airstrip would need to take place in the future, to a site yet to be determined.

The Geochemical analyses undertaken at the time indicated that approximately half the waste rock had the potential to generate acidic and/or metalliferous drainage. Acid generation appeared to be rapid, but significant neutralising capacity was indicated in some waste rock types. Arsenic was identified as an element of potential concern in waste rock drainage.

In 2003 the existing haul road to Nyabirama ran across the top of the waste dump. The crossing point was re-aligned periodically so as not to impede the dump construction.

4.1.3.3 Processing Plant

The addition of the Gokona mine, proposed in 2003, did not result in an increased throughput of ore though the Process Plant (1.7-2.0 Mt/year), but extended the expected life of the mine from 9 to 10 years.

Due to the metallurgical similarity between the Gokona and Nyabigena ores, no modifications to the Process Plant were expected in 2003. Although the total amount of material to be processed was increased, the rate of processing was not expected to change significantly, due to the extended operational life from 9 to 10 years.

4.1.3.4 Tailing Storage Facility
The mining at Gokona, proposed in 2003, increased the total amount of tailings generated by the project. The TSF was designed in 2000 to have a final capacity of 25Mt, whereas the combined tailings estimated at the time from mining activities at Nyabirama (13.1Mt), Nyabigena (2.8Mt) and Gokona (3.3Mt) was 19.2Mt. Thus no change to the design of the TSF or expansion of the footprint were required, in 2003, as a result of mining at Gokona. 
The tailings produced from the Gokona and Nyabigena ores were expected to share very similar physical and geochemical properties. Tailing beaches were therefore expected to form at the same angle and exhibit comparable rates of consolidation. Cyanide concentrations, cyanide decay rates and acid generation potential in the TSF were also likely to be comparable.

4.1.3.5 Thigithe River Diversion
The Thigithe River flowed across the Nyabigena deposit and required a diversion, in 2003, to the west of the deposit prior to the commencement of mining at Nyabigena. The Thigithe River diversion proposed comprised of three key components:

· A diversion dam across the Thigithe River to the north of the proposed Nyabigena pit. The function of the dam was to raise the elevation of the water from its current level in the Thigithe River to the level at which it will enter the diversion channel inlet. It must be noted that this dam was never constructed.
· A diversion channel which would direct the overflow from the diversion dam in an arc around the west of the Nyabigena pit and back to the Thigithe River valley 350m south-west of the pit. The diversion cannel was constructed and can still be found on site today.
An erosion control area below the diversion channel outlet to dissipate the energy of the water discharged from the channel and direct it back into the Thigithe River channel.

4.1.3.6 Serengeti Road Diversion
In 2003 it was proposed that the Serengeti Road be diverted to the west of the proposed Gokona pit. The diversion proposed caused a small increase of approximately 200m in the length of the road.
4.1.3.7 Haul Road
In 2003 it was proposed that an 8km long haul road taking up 28ha of land be constructed for the transport of ore from the Gokona-Nyabigena pits to the Process Plant at Nyabirama. It was proposed that the transport of ore along the haul road occur day and night, 7 days a week. It must be noted that this is still the current practice.
4.1.3.8 Site Water Management System
In 2003 a series of runoff interception channels and retarding basins was proposed to divert clean, upstream runoff away from the site and to intercept and control the discharge of grey water or otherwise contaminated runoff generated within the site.
4.2 Current activities at north mara gold mine
NMGM under the direction of the Company has committed to the development and implementation of an integrated environmental management system.  With this commitment in mind the activities undertaken at NMGM have been described herein per mine area of responsibility. General layouts of the facilities have been provided in Figure 5 and Figure 6.
4.2.1 Exploration

Exploration activities are compliant with conditions set-out in duly granted Prospecting Licences (“PL’s”) and SML’s located between the Mara River and the Utimbarru Escarpment. Ongoing exploration continues within and external to the SML’s with the view of locating new and near mine expansion opportunities.
  The general exploration process consists of the following steps:

· Identification of prospective exploration targets.

· Determining exploration drill hole positions.

· Obtaining land access authority.

· Construction of access roads and tracks.

· Clearance of vegetation.

· Creation of level drill hole platforms for positioning of drill rigs.

· Establishment of security perimeters.

· Mobilisation of drill rig(s) and associated equipment.

· Drilling by diamond, reverse circulation (“RC”), aircore and/or rotary air blast (“RAB”) methods.

· Sampling collection, logging, processing for assay analysis, to assay laboratory.

· Ground water yields and quality related information.

· Relocation or demobilisation of drill rig(s).

Rehabilitation of drill sites.

The Geology Department determine the location of exploration drill hole positions based on the outcomes of remote sensing, extensive field work and prior drilling outcomes.

Water yields if discovered should be logged and entered into a database for later analysis and modelling by groundwater specialists.  Any significant water inflows found in boreholes are reported for actioning within the structures in the EMP.

Where exploration drilling programs are already on PL’s and SML’s granted to the Company, the exploration process begins the process of landholder negotiations to gain access to the land prior to any surface works or drilling activities.  If exploration programs are designed across lands not covered by PL’s and or owned by the Company, the exploration process begins the process of applying for relevant tenement status prior to any company activities.

Should access to targeted lands be granted, access roads and or tracks are established so that a drill rig can reach planned drill hole locations.  The process of establishing site access involves further community and landowner negotiation and takes into account topography, location of dwellings, villages and waterways.  An internal risk assessment involving a land clearance certificate is required in order to keep track of future claims and or liabilities. Using a dozer an area of approximately 20m by 20m is cleared of vegetation and levelled to create a platform for the drill rig where necessary.  The community and/or landowner are compensated for the loss of vegetation and/or crops as agreed to during negotiations.

A security perimeter fence is established around the levelled platform area using portable wire mesh fencing.  At nightfall, portable diesel lighting plants are used as an additional security measure along with the deployment of security guards.

Exploration is undertaken using multi-combination rigs which are a dual setup rig capable of operating in either a RC or diamond drilling (exploration diamond drilling) role; though not at the same time.  This is a common scenario where exploration drilling is being performed in very isolated locations.  The rig is first set up to drill as an RC rig and once the desired metres are drilled, the rig is set up for diamond drilling.  This way the deeper metres of the hole can be drilled without moving the rig and waiting for a diamond rig to set up on the levelled platform.

RC rig setups usually consist of a support vehicle, an auxiliary vehicle, as well as the rig itself. The support vehicle, normally a truck, holds diesel and water tanks for resupplying the rig. It also holds other supplies needed for maintenance on the rig.  The auxiliary is a vehicle, carrying an auxiliary engine and a booster engine.  These engines are connected to the rig by high pressure air hoses.  Although RC rigs have their own booster and compressor to generate air pressure, extra power is needed which usually isn't supplied by the rig due to lack of space for these large engines.  Instead, the engines are mounted on the auxiliary vehicle.

Fuel (diesel) utilized to drive the rig and associated auxiliary vehicles / engines are contained within a mobile tank.  The mobile tank is placed on a drip pan to facilitate the collection of fuel spilt during the refuelling process.  Spilt fuel is collected and taken to the designated hydrocarbon waste disposal area within the SML.  Historically, hydrocarbon contaminated waste was disposed of on NAF dumps.

From time to time maintenance on drill rigs and associated auxiliary vehicles and engines cannot be undertaken at the drill contractors’ maintenance yard within the exploration compound.  In these circumstances maintenance is completed at the drill site.  Precautions are taken to prevent the spillage of hydrocarbons by the use of drip pans and or trays.  In these situations as per silt fuel, hydrocarbons are removed to the designated hydrocarbon disposal area.

RC drilling is similar to air core drilling, in that the drill cuttings are returned to surface inside the rods.  The drilling mechanism is a pneumatic reciprocating piston known as a hammer driving a tungsten-steel drill bit.  RC drilling utilises much larger rigs and machinery and depths of up to 500m can be achieved.  RC drilling ideally produces dry rock chips, as large air compressors dry the rock out ahead of the advancing drill bit. 

RC is achieved by blowing air down the rods, the differential pressure creating air lift of the water and cuttings up the inner tube which is inside each rod.  It reaches the bell at the top of the hole, and then moves through a sample hose which is attached to the top of the cyclone.  The drill cuttings travel around the inside of the cyclone until they fall through an opening at the bottom and are collected in a sample bag.

RC drill bits have round metal 'buttons' that protrude from the bit, which are required to drill through rock and shale.  As the buttons wear down, drilling becomes slower and the rod string can potentially become bogged in the hole.  This is a problem as trying to recover the rods may take hours and in some cases weeks.  The rods and drill bits themselves are very expensive, often resulting in a great cost to drilling companies when equipment is lost down the bore hole.  Most companies will regularly sharpen their drill bits to maintain optimal performance and reduce the risk of losing equipment down a hole.  Usually, when something is lost (breaks off) in the hole, it is not the drill string, but rather the drill bit, hammer, or stabiliser located at the bottom of the drill string.  This is usually caused by a blunt bit getting stuck in fresh rock, over-stressed metal, or a fresh drill bit getting stuck in a part of the hole that is too small, due to having used a bit that has worn to smaller than the desired hole diameter.

Although RC drilling is air-powered, water is used to reduce dust, keep the drill bit cool, and assist in pushing drill cuttings back upwards.  A biodegradable clay-vegetable oil based mud is mixed with water and pumped into the rod string to help to bring up the sample to the surface.  A lined collection sump is constructed to contain the process water during the drilling operations.  Occasionally, a biodegradable 'super-foam' is also used to bring all the very fine cuttings to the surface, and to clean the hole. 

If an RC hole is to be ‘diamond tailed’ the RC rod string is extracted and a short metal or PVC collar is established from surface (generally 6-12m long).  Collaring a hole is needed to stop the walls from caving in and bogging the rod string at the top of the hole.  Collars may be up to 60m deep, depending on the ground, although if drilling through hard rock a collar may not be necessary.

Diamond core drilling is used to reach depths of between 1200 to 1800m using an annular diamond-impregnated drill bit attached to the end of hollow drill rods to cut a cylindrical core of solid rock.  The diamonds used are fine to micro-fine industrial grade diamonds.  They are set within a matrix of varying hardness, from brass to high-grade steel.  Matrix hardness, diamond size and dosing can be varied according to the rock which must be cut.  Holes within the bit allow water to be delivered to the cutting face.  This provides three essential functions; lubrication, cooling, and removal of drill cuttings from the hole.

Core samples are retrieved via the use of a lifter tube, a hollow tube lowered inside the rod string, and a winch cable.  As the core is drilled, the core lifter slides over the core as it is cut.  A device attached to the end of the winch cable is lowered inside the rod string and locks on to the lifter tube.  As the winch is retracted the lifter tube is pulled to the surface.  The core does not drop out the inside of the lifter tube when lifted because a "core lifter spring," located at the bottom of the tube allows the core to move inside the tube but not fall out.

Once the lifter tube is removed from the rod string, the core sample is then slid out of the tube into core trays.  The core is washed, measured and broken into smaller pieces using a hammer to make it fit into the sample trays.  Once catalogued, the core trays are retrieved by geologists who then analyse the core and determine if the drill site is a good location to expand future mining operations.  The core trays are stored in a dedicated ‘core yard’ located within and adjacent to the Exploration compound.  Core is stored within aluminium trays that are stacked one atop another and lidded to prevent rainwater ingress.

Diamond drilling is much slower than RC drilling due to the hardness of the ground being drilled.  Diamond drilling is used when oriented whole rock samples are needed for structural logging, geotechnical logging and metallurgical sampling purposes.  Diamond drilling is also the only way to obtain samples in areas of broken ground, high water pressures and at depths beyond the capability of RC rigs.  Diamond holes can also be guided to deep targets using various techniques not available with RC drilling.

Once exploration drilling has ceased the drill rig and associated auxiliary vehicles / engines are relocated to the next identified drilling location.  The plastic lined collection sump is removed and the water discharged.  The vegetation (bush and shrubs) that was removed during the establishment of the levelled platform is then pulled over the area so that germinating vegetation may establish in the shelter of the loose vegetation.

As part of the drill sample analysis process and well after drilling has been completed, drilled samples are characterised as having come from lithologies that are either NAF or potentially acid forming (‘PAF’).  This is undertaken by logging all samples and defining whether the samples are from geochemically determined NAF versus PAF lithologies. 
NAF material will generally have:

· Total sulphur values in the material range from 0.01% to 0.54%.

· A high acid-neutralising capacity (ANC) across weathered and primary rock.

· Arsenic enrichment in weathered and primary rock.

· Tailings that are likely to be non-acid-forming but high in arsenic.

· Represent all waste and low grade material from the Nyabirama open pit.

Represent all metasediment composition waste outside of the main volcanic mineralisation hosting lithology at Nyabigena and Gokona pits.

PAF material will generally comprise:

· All high grade ore from Nyabirama;

· All waste and ore hosted within volcanic lithologies at Nyabigena.

· Rock having total sulphur values <0.3% with -ve Net-Acid-Producing Potential (“NAPP”) or –ve NAPP having an Acid-Neutralization Capacity (“ANC”)/Maximum-Potential Acidity (“MPA”) ratio of <2.0 (Campbell, 2003)

· Waste material with very low ANC (Nyabigena).

Weathered and primary schistose waste and low-grade ore, enriched with arsenic.

During the mining process NAF and PAF classifications are used to accurately allocate rocks to either NAF or specially designed PAF waste rock dumps.

4.2.2 Mining

Currently NMGM is the Nyabirama, Nyabigena and Gokona pits (as illustrated in Figure 5 and Figure 6) using conventional open-pit methods, including drilling, blasting, excavating and road haulage of the ore and waste.

Both the ore and the waste rock are hard and brittle.  Drilling and blasting has therefore been required almost from the surface of the deposits.  The ore is placed on interim stockpiles and re-handled into the crusher.  Non-acid-forming mine waste was used initially to construct haul roads, the ROM pad and the tailing storage starter embankment.  The remaining waste is being placed on the waste dumps or, if non-acid-forming, stockpiled for future tailing storage embankment raises.  The waste rock-to-ore stripping ratio is relatively low, being on average less than 9:1.

Final pit depths for the Gokona, Nyabirama, Nyabigena and Gokona pits are estimated in the 2010 LOM plan to be 220m, 180m and 320m, respectively.

4.2.2.1 Drilling

Drilling is used in open cast mining to drill holes in hard rock and blast explosives are place inside the holes to blast the hard rock.  The process undertaken during drilling operations is the following:

· Identification of area to be drilled.

· Determining drill hole positions.

· Obtain a land clearance permit (only if land needs to be cleared).

· Clearance of vegetation (only if vegetation needs to be cleared).

· Creation of level drill hole platforms for positioning of drill rigs.

· Drilling using conventional drill bits and rods (Panterra 1500 Drills).

Inspection of the drilled holes to ensure they are drilled to the correct depth.

If for any reason land clearance and vegetation clearance is necessary before drilling has commenced, a land clearance permit must be obtained and once the topsoil has been removed it will be stockpiled and mapped for future reference and re-use.  A topsoil inventory needs to be kept, which records the volume, type and the location of the topsoil stockpiles.

Once drilling is complete the drill holes are inspected to ensure all the drill holes are drilled to the correct depths.  All drill holes have a tag attached to them indicating a drill hole number and the depth to which the hole has been drilled to.  During the drilling the operation water is used as a dust suppression agent to control the amount of dust during the drilling operation.
The burden and the spacing depth of the drill holes are different when drilling in ore then in waste rock.  Below in Table 8 is a table representing the depth and the burden pattern of drill holes that are drilled in ore rock and waste rock.
Table 8: List of blast hole parameters

	Rock Type
	Hole Size (mm)
	Burden Spacing (m)
	Hole Depth (m)
	Hole Angle (°)
	Sub-drill (m)

	Ore Rock
	171
	5 x 5
	10
	90
	1.5

	Waste Rock
	171
	5 x 5.7
	10
	90
	1.5


4.2.2.2 Blasting

Blasting is used to remove hard rock substrates that cannot be removed using other conventional methods and will be required from the surface of the deposits.  A blasting contractor is responsible for all blasting operations.  The process of blasting involves the blasting crew to first inspecting the drill holes to ensure that the holes have been drilled to the correct depths before the commencement of charging operations may begin.  The holes are primed with non-electric detonators and appropriately sized high explosive boosters and charged with emulsion explosives.  These commodities are prepared on site at the explosive plant.  Once the charges are set evacuation is determined as per blasting range.  A blast safety perimeter of 500m is maintained to safeguard the employees, contactors, visitors and the local community against blasting impacts and flyrock in particular.

The activities for blasting are listed below:

· Email notification on the morning prior to blasting is distributed to all.
· Blasting notification boards are displayed at the Process Plant and all pit entrances.
· Shot Firer records the date, time and place of each blast.

· All personnel are cleared from the inside of the blast safety perimeter within a reasonable time before blasting and track equipment is parked in a safe location.

· Blast guards are positioned at all points of access or egress to and from the pit being blasted, maintain constant radio contact with the Shot Firer and remain in place until given the all clear by the Shot Firer.
· Once the blasting safety perimeter is clear blasting permission is obtained from the Drill and Blast Supervisor.

· The blast is initiated on the Shot Firer’s command.

· Once the blast has been fired the Blast Controller inspects the blast area for any explosives that have not been discharged.

· Any misfired holes are either re-fired immediately or barricaded off for detonation along with the following blast.

Once the area has been declared safe the Shot Firer will give the all clear and handover the respective pit to the mining operations personnel.

4.2.2.3 Explosive Magazine and Manufacturing Plant
An explosive manufacturing plant is located on the mine site and is used to manufacture explosives used for blasting.  In addition to the manufacturing plant, NMGM also has separate high explosive and detonator storage magazines.  The product manufactured by the explosive manufacturing plant is not classified as an explosive rather an oxidizing agent to produce an explosive mix classified as explosives.
All high explosive products and detonators are, stored in 20 footlong sea containers.  Wooden panels line the inside of the container and copper nails are used to secure the panels together.  No ferrous material is allowed to be stored or used to construct the inside liner of the container. A blast deflection berm is constructed around each set of magazines.
4.2.2.4 Loading, Hauling and Dumping

Before loading, hauling and dumping commences all material to be mined is classified in terms of its mineral content, ore or waste, and whether or not it has the potential to produce acid rock drainage (“ARD”).  Based on the classification, all material is dispatched and placed in accordance with the mine plan. The grades of ore are classified in A, B & C grades and are stockpiled accordingly. Waste rock on the other hand is deposited according to the waste rock plan that is kept for future reference to protect the environment.

After blasting the rock is loaded onto 145 Ton Dump Trucks by Face Shovels and Excavators/Diggers.  The Dump Trucks then transport the material out of the pit to the dumps/stockpiles, as per the mine plan.  Trucks are demarcated with the different type of ore or waste hauled.
4.2.2.5 Stockpiles

Gold Bearing Stockpiles

All ore reports to one of two stockpiling areas.  Gokona and Nyabigena ore can either report to the Gokona mined ore plan (“MOP”) or the Nyabirama ROM.  Nyabirama ore reports to the Nyabirama ROM pad.

Ore stockpiled at the ROM pad is stockpiled by source and according to the different classification of ore grades.  The four stockpiles are currently maintained at the ROM pad namely, Finger A (high grade ore) Finger B (medium grade ore), Finger C (low grade ore) and mineralised waste.

The classification of ore at the ROM and MOP are recorded and mapped for future references and reclamation.

Topsoil Stockpiles

Topsoil is stripped from all areas that fall within the mining plan, for example disturbed areas such as pits, waste dumps footprints, ROM pad, plant site, accommodation camp sites, haul roads, civil projects and are used as a reclamation medium. Where possible the topsoil is placed in stockpiles adjacent to the areas where it was stripped from otherwise it is placed on topsoil storage stockpiles for rehabilitation  A record is kept of location and volume of all topsoil stockpiles for future and ongoing rehabilitation. Currently approximately 750 000m3 of topsoil has been stockpiles at locations indicated in Figure 7.  Conservation of topsoil is of the utmost importance to minimise closure liabilities.  An internal permit for the use of any topsoil must be obtained.

Land disturbance and rehabilitation data on the other hand is collected monthly basis. Land disturbance and rehabilitation since 2008 is tabulated below.

Table 9: Land Disturbance and Rehabilitation Data since 2008

	Date
	Mine Lease Area

(ha)
	Land Disturbed - Mine Lease area 2008

(ha)
	Land Rehabilitated - Mine Lease

(ha)
	Land Undisturbed - Lease area

(ha)
	Total Disturbed-YTD

(ha)

	Jan-08
	4161.65
	3.13
	2.8
	3604.36
	557.29

	Feb-08
	4161.65
	6.48
	2.8
	3597.87
	563.78

	Mar-08
	4161.65
	1.11
	2.8
	3596.77
	564.88

	Apr-08
	4161.65
	4.84
	2.8
	3591.93
	569.72

	May-08
	4161.65
	3.13
	2.8
	3588.80
	572.85

	Jun-08
	4161.65
	2.50
	2.8
	3586.30
	575.35

	Jul-08
	4161.65
	3.10
	2.8
	3583.20
	578.45

	Aug-08
	4161.65
	0.20
	2.8
	3583.00
	578.65

	Sep-08
	4161.65
	0.40
	2.8
	3582.60
	579.05

	Oct-08
	4161.65
	0.00
	2.8
	3582.60
	579.05

	Nov-08
	4161.65
	0.67
	2.8
	3581.93
	579.72

	Dec-08
	4161.65
	0.00
	2.8
	3581.93
	579.72

	Jan-09
	4161.65
	0.00
	2.8
	3581.93
	579.72

	Feb-09
	4161.65
	2.20
	2.8
	3579.73
	581.92

	Mar-09
	4161.65
	1.94
	2.8
	3577.80
	583.85

	Apr-09
	4161.65
	2.00
	2.8
	3575.79
	585.86

	May-09
	4161.65
	0.00
	2.8
	3575.79
	585.86

	Jun-09
	4161.65
	1.20
	2.8
	3574.59
	587.06

	Jul-09
	4161.65
	0.00
	2.8
	3574.59
	587.06

	Aug-09
	4161.65
	0.00
	2.8
	3574.59
	587.06


4.2.2.6 Open Pits

NMGM operates 3 open pits, namely Gokona, Nyabigena and Nyabirama.  Each of the three pits varies in rock composition and rock mass qualities.  The rock mass in the open pits consist of folded and sheared sedimentary rocks, namely phonolite, volcanic and intrusive rocks and overburden.  Nyabirama pit consists of the Mara Shear, which is a richly mineralized structure that is part of a network of Archaean faults.  The Mara Shear consists of fine grained, variably foliated bolite rich tonalite that is part of the extensive east Mara Pluton.  Gokona and Nyabigena pits consist of mineralization of a series of approximately tabular, steeply dipping alteration lodes that occur within a single andestic volcanic package.  Exploration started in 1993 on the Nyabigena and Gokona deposits and in 1994 on the Nyabirama deposit.  Mining at Nyabirama started in April 2002, Nyabigena started in 2002 and Gokona started in June 2005. Pit optimisations are rerun periodically and pit design updated accordingly.

The final design for each pit is based on the Whittle optimization system, which provides a range of different pit shells which provide and illustrate the most economic business case for a given set of parameters.  Table 10 provides more information regarding the parameters of the 3 open pits.

Table 10: Information Regarding the Three Open Cast Pits

	Components
	Nyabirama Pit
	Nyabigena Pit
	Gokona Pit

	Reserves (Mt)
	13.1
	3.3
	2.8

	Projected life span left of mine
	2018
	2011
	2015

	Pit Diameter (m)
	552
	547
	565

	Pit Depth Current (m)
	123
	132
	136

	Pit Depth Final (m)
	180
	320
	220

	Pit Surface Area (m²)
	241,493
	204,323
	294,485


Based on the 2010 LOM Plan

4.2.2.7 Waste Rock Dumps

The open pits being mined at NMGM produce waste rock comprised of granodiorite, tonalite, dolerite, andesitic volcanics, phonolite and metasedimentary lithologies. Of these waste rocks, only the andesitic lithologies are considered to have significant PAF potential.  The andesitic lithologies occur and are host to mineralisation within the Gokona and Nyabigena pits, whereas Nyabirama is dominated by granitic lithologies.
All rock units at NMGM will be tested and classified with respect to ARD potential prior to mining.  Lithologies are classified as PAF or NAF on the basis of ARD testwork outcomes.  Whether a lithology is PAF or NAF is coded into 3D mineral reserve block models. The reserve block models are used as part of the grade control process to define the distribution of PAF and NAF during the ore blocking process.  The distribution of PAF & NAF in the reserve models is also cross-checked against 3D geological models that are continuously being updated with ongoing pit mapping data.  These 3D models (Reserve and Geological) define the distribution of PAF and NAF lithologies.  The spacial distribution of the PAF and NAF lithologies is incorporated into mining plans and used to determine whether material being mined is to be sent to either PAF or NAF waste dumps.
All PAF and NAF waste dumps are surveyed on a monthly basis.  The surveys are used to determine the geometry and volumes of the dumps.  Truck movement records are also used to determine the volumes of PAF versus NAF moved each month.  Truck tallies are then compared against monthly surveyed increases in NAF and PAF dump volumes.
The construction of waste dumps is specific to whether they are to be for PAF or NAF storage.  NAF dumps being geochemically inert are designed to; ensure stability, reduce the risks of run-off erosion, allow them to blend into the environment, have slope angles that can be safely rehabilitated and not adversely impact on natural surface drainage. PAF dumps on the other hand are designed to minimize ARD formation and to capture any ARD within containment systems where ARD can be treated or pumped to specially constructed leachate ponds. Construction of the Gokona Cell 1 and Cell 2 PAF dumps involved laying a compacted impervious clay base, rock armoring with NAF material to contain internal PAF waste, a systematic network of PVC lined and aggregate filled channels to channel ARD seepage and a polypipe network to drain the ARD to leachate ponds.
All new future PAF waste rock dumps not included in the 2009 waste rock dump plan, will undergo a risk assessment and designs and construction will need to be approved by all relevant authorities.
NAF Waste Rock Dumps

The following waste rock dumps originating from the Nyabirama pit are NAF; Rama waste rock dump, Komarera water rock dump, Makarero waste rock dump and TSF waste rock dump.  The preliminary geochemical characterisation of NAF material is as follows:

· Nyabirama NAF is defined as follows:

· Nyabirama waste and low-grade ore are NAF, but high in arsenic

· Waste comprises leuco-tonalite, dolerite and granodiorite lithologies + mineralisation.

· Primary sulphide mineralogy is arsenopyrite > pyrite.

· NAF Criteria 1, where Sulphide Sulphur (Sulphide-S) = Total Sulphur (Total-S) - Sulphate Sulphur (Sulphate-S) = <0.3%.

· NAF Criteria 2, where Sulphide-S is >0.3% and having a negative NAPP with an ANC over MPA of >2.0.

· Nyabirama NAF Sulphide Sulphur ranges from 0.04 to 0.54% (Mean 0.5%).

· Nyabirama NAPP values range from -68kg to -15kg H2SO4/tonne.

· Nyabirama ANC values range from 24kg to 74kg H2SO4/tonne. 

· Nyabirama Net Acid Generating-pH (“NAG-pH”) values are ~8.3 representing NAG values of <0.5kg H2SO4/tonne.

The following waste rocks dump originating from the Gokona and Nyabigena pit is NAF; Nyamwaga waste rock dump and Gokona Southern waste rock dump. Gokona and Nyabigena NAF is defined as follows:

· NAF Waste from Gokona & Nyabigena comprises hangingwall and footwall metasediments, dolerite and phonolite lithologies.

· There is negligible sulphide in NAF lithologies.  Footwall metasediments are classified as 'NAF Barren'.

· NAF Criteria 1, where Sulphide Sulphur (Sulphide-S) = Total Sulphur (Total-S) - Sulphate Sulphur (Sulphate-S) = <0.3%.

· NAF Criteria 2, where Sulphide-S is >0.3% and having a negative NAPP with an ANC over MPA of >2.0.

· Gokona NAF Sulphide-S values range from 0.03 to 0.24%.

· Gokona NAPP values range from -0.3kg to - 42kg H2SO4/tonne.

· Gokona ANC values range from 6.2kg to 73kg H2SO4/tonne (excluding outlier outcomes). 

· Gokona NAG-pH values range from 4.5 to 5.7 representing NAG values of <0.5 - 2.6kg H2SO4/tonne.

Below is a brief description of the process involved in the construction of a NAF Dump:

· A land clearance request is required prior to dumping and must be submitted to the Environmental Department.

· Once a land clearance request has been approved the NAF waste can proceed as per the approved dump design.

· Area demarcated and vegetation cleared.

· Area levelled and inspected and topsoil stockpiled and recorded.

· Dumping of material may begin at different levels.

All dumps must be smoothed to ensure natural rehabilitation can take place.

PAF Waste Rock Dumps 

The PAF waste rock dumps consist of Cell 1, Cell 2 and MOP at Gokona.  PAF waste rock dumps are constructed to encapsulate potential acid forming waste rock within non acid forming waste rock and to minimise rainfall, oxygen and runoff infiltration.  The preliminary geochemical characterisation of PAF material is as follows:

Nyabigena PAF is defined as follows:

· Nyabigena PAF Waste comprises andesitic volcanic and hangingwall schist lithologies.

· All mineralised waste and ore is PAF.

· The primary sulphides in PAF waste are pyrite and arsenopyrite.

· Nyabigena PAF waste is enriched in Arsenic from arsenopyrite.

· PAF Criteria 1, where Sulphide Sulphur = Total Sulphur - Sulphate Sulphur = >0.3% and any positive NAPP value.

· PAF Criteria 2, where Sulphide Sulphur is >0.3% and having a negative NAPP value with an ANC/MPA of >2.0.

· Nyabigena PAF Sulphide-S values range from 0.44 to 2.4%.

· Nyabigena PAF NAPP values range from 4.1kg to 67kg H2SO4/tonne.

· Nyabigena PAF ANC values range from 6.0kg to 110kg H2SO4/tonne. 

· Nyabigena PAF NAG-pH values range from 2.5 to 3.0 representing NAG values of 12 - 55kg H2SO4/tonne.

· Gokona PAF is defined as follows:

· Gokona PAF Waste comprises andesitic volcanic and hangingwall schist lithologies.

· All mineralised waste and ore is PAF.

· The primary sulphides in PAF waste are pyrite and arsenopyrite.

· Gokona PAF waste is enriched in Arsenic from arsenopyrite.

· PAF Criteria 1, where Sulphide Sulphur = Total Sulphur - Sulphate Sulphur = >0.3% and any positive NAPP value.

· PAF Criteria 2, where Sulphide Sulphur is >0.3% and having a negative NAPP value with an ANC/MPA of >2.0.

· Gokona PAF Sulphide-S values range from 0.54 to 2.2%.

· Gokona PAF NAPP values range from 13kg to 66kg H2SO4/tonne.

· Gokona PAF ANC values range from 1.1kg to 6.7kg H2SO4/tonne. 

· Gokona PAF NAG-pH values range from 2.5 to 2.9 representing NAG values of 16 - 44kg H2SO4/tonne.

The feature and design of a PAF waste rock dump are as follows:

· An HDPE lined base which has a drainage system at the side of the facility to collect any leachate produced by the PAF waste.

· An under-drainage system which forms the drainage layer beneath the HDPE liner.

· A cushion layer of 600mm loosely placed over the HDPE liner.

· A perimeter of NAF waste with a maximum height for each lift of 15m, crest width of 10m and geometry of 1:2.5 (vertical to horizontal) on the outer slope and 1: 1.5 (vertical to horizontal) on the inner slope.

· A compacted gravel layer.  The minimum thickness of this layer is 1 000mm but the actual thickness of materials placed will be determined by the width of the compaction plant and safety considerations during construction.  Proof and records of the characterisation of the clay and materials as well as thickness needs to be recorded and kept in a database by mine planners.

Reclamation of the outer batter slopes will comprise the placement of a layer of topsoil and re-vegetation of the final surface.
Runoff from areas upstream of the dump, the external surface of the dump is channelled to a sediment pond.  The potential leachate production within the dump is channelled to drain through HDPE pipes into a system of HDPE lined sumps.  An under-drainage system is incorporated into the design to collect any leachate and will then be transported to the leachate ponds.

4.2.2.8 Leachate Ponds 1 and 2

Two leachate ponds have been constructed, according to the MEM approved designs, to capture potential ARD from the PAF waste rock dumps.  The surface area of Leachate Pond 1 is 32 366m2 and the surface area for Leachate Pond 2 is 16 326m2.  The total capacity for Leachate Pond 1 is 161 828m3 and for Leachate Pond 2 is 161 828m3.

The ARD in the leach ponds is either evaporated from the leachate ponds or gravity fed to the TSF for evaporation.  The water from the leachate ponds is pumped to the TSF during rainy season to avoid overflowing of the leachate ponds.
4.2.2.9 Sediment Ponds/Traps
The NMGM comprise of several sediment ponds/traps for the storage of excessive water to manage, channel and control surface runoff water.  The following sediment ponds/traps are on site:

· Gokona sediment trap captures rainwater runoff water from Cell 1, Cell 2 and Gokona Southern waste rock dump - water is from this facility is used for dust suppressant on roads or pumped to the Raw Water Dam for use in the Process Plant.
Nyabirama waste rock sediment trap collects rainwater runoff from the Nyabirama waste rock dump  – water from this facility is pumped to the Raw Water Dam for use in the Process Plant.
4.2.2.10 Raw Water Dam
The raw water is classified as water generated from catchment areas, run-off, drainage and or other “clean” water that can be used for operational purposes.  This water is used in the Process Plant for operational purposes as well as a dust suppressant on all haul roads.  The Raw Water Dam is situated immediately upstream of the TSF.

The Raw Water Dam has a maximum embankment height of approximately 11m and a catchment area of 120ha.  The capacity is more than four times the estimated inflow of water from rainfall over an average year.  The operational philosophy is that the water level in this dam will be maintained below the level of the emergency spillway during the wet season.  In the unlikely event that the design capacity of the dam is exceeded, an outlet channel to the north of the dam wall allows for discharging excessive water into the TSF.

Construction of the Raw Water Dam
The embankment, which forms the Raw Water Dam, has been designed and constructed as a normal water storage dam embankment.  The design, approved by the NEM, ensures that the stability of the section will remain above the minimum levels under a variety of operating conditions, including “rapid draw down”, which would occur if water was pumped over a short length of time, leaving part of the embankment saturated.

The embankment has been constructed with a clay core, with upstream and downstream free draining shoulder zones.  Filter zones protect the clay core.  The crest level was originally constructed to RL1260 and has been designed to withstand seismic loading, resulting from earthquakes.

The original design of the embankment assumed that the maximum water level would not exceed RL 1258 (top of the low permeability core, but because of the greater need for water for mine operations the dam capacity needed to be increased.  The increase in the capacity of the dam was done by increasing the maximum water level from RL1258 to RL1259.5.  The increase in the core level from RL1258 to RL1259.5 will allow water to be raised within 500mm of the existing crest RL1600 and will increase the capacity of the dam.  The increase capacity of the dam will reduce the possibility of large inflow of water occurring and potentially damage the dam during high flow events.

4.2.2.11 Pit Dewatering

The Nyabirama, Gokona and Nyabigena pits require water to be pumped, which consist of rainwater, surface water runoff and groundwater ingress into the pit.  Currently pit water that is removed from the open pits is pumped to a variety of storage facilities such as the sediment ponds/traps and or the Raw Water Dam.
Dewatering of the boreholes take place around the pit area to ensure stability and safety of the pit walls and the water is pumped to a variety of storage facilities such as the sediment ponds/traps and or the Raw Water Dam
4.2.2.12 Stream/River Diversions

The Thigithe River and the Nayetho creek have been diverted away from the Nyabigena pit, as approved by NEM, are illustrated in Figure 8. A river diversion wall and a diversion channel were constructed between the Nyabigena and Gokona pits, to divert the Thigithe River to the west of the Nyabigena pit. The worked involved diverting the Thigithe River over a distance of some 1 500m with a channel some 700m in length and a width of 30m, covering an area of 0.3ha, in order to bypass the Nyabigena pit.  An erosion control area below the diversion channel outlet dissipates the energy of the water discharged from the channel and direct it back to the Thigithe River channel.

The Nayetho creek diversion formed part of the Gokona pit wall construction to divert the Nayetho creek around the Gokona pit.
[image: image5.jpg]ul Road to Gokol

Northern Trench

TSF Waste Rock Dump

Security Complex

Heavy Vehicle Workshops

X

0 125250 1,000
Meters

|
2431308
DATE DRAWI DATA SOURCES: PROJECTION
2410212010 NMGM GIS Office Arc 1960 UTM Zone 368
AUTHOR:
.Coutts





Figure 5: General Layout of Facilities around the Nyabirama Pit
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Figure 6: General Layout of Facilities around the Nyabigena and Gokona Pit
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Figure 7:  Locations of Topsoil Stockpiles
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Figure 8: River Diversions
4.2.3 Milling

4.2.3.1 Process Plant
The Process Plant is positioned on a moderately sloping area west of the ROM pad as illustrated in Figure 9.  Ore is processed at the Process Plant using a conventional CIL gold recovery circuit and comprises of:

· A crusher and milling circuit.

· A gravity circuit to recover coarse, free gold.

· A CIL leaching and adsorption circuit, in which cyanide leaches the gold from the crushed ore, and carbon recovers the gold from leachate slurry by adsorption.

· A tailing thickener to recover water (and therefore to reclaim cyanide) from the tailings prior to its discharge to the tailing storage.

· An acid wash, followed by an elution circuit to strip gold from the carbon.

Electro winning of the gold from the elutriate solution and smelting of the loaded electrodes to produce gold bullion.

Other infrastructure associated with the plant includes the following: Powerhouse, Change house, Workshop building Offices, Security, Laboratory facilities, Warehouse, stores, Sampling facilities, Cyanide installation.
The Process Plant area, ROM pad and Nyabirama open pit surroundings drain into the Raw Water Dam via a pipeline and channel to the west of the Process Plant.  The channel has culverts to divert water under plant roads.

Major components of the processing plant circuit covered by this plan include: 

· Crushing circuit and fine ore storage.

· Grinding circuit.

· Gravity circuit.

· Leaching circuit, comprising three large Leach Tanks, and six smaller Carbon in pulp Tanks.

· Acid wash and stripping circuit.

· Electrowinning and gold refinery.

Chemical storage and mixing.

In addition, the following components of the mine that are the responsibility of the processing department covered by this plan include:

· Process Water Pond.

· Raw Water Storage.

· TSF pipe work and infrastructure.

· Tailings from the processing plant are being actively deposited onto the TSF.
Power Generation Plant.

Process Description

Gold bearing ore is delivered to the ROM ore pad by haul truck.  The ROM pad function is to allow for the collection and storage of ore types with differing characteristics which could each affect the performance and productivity of the ore processing facility in a different way.
The ore is fed into the crushing plant by front-end loader.  The ore types are blended together to provide a consistent gold value and ore type.  This allows the Plant to be optimised resulting in maximum achievable production and recovery of gold for that blend type. 

The duty of the crushing plant is to reduce the size of the ore delivered from the mine to the ore pad, to a size suitable for downstream processing in the grinding circuit.  The undersized material passes through the grizzly onto a conveyer belt while the oversize material passes through a jaw crusher which then discharges onto the same conveyer.  The crushed ore is then fed onto a double deck screen via a two tier conveyer system.  The undersize ore from the screen passes onto a conveyer belt which is then fed to the SAG mill stockpile while the oversize material is fed into a secondary crusher The crushed ore is conveyed to a live stockpile, then from here to the Mill feed conveyor where Lime is added.  This prevents the generation of cyanic gas in the leaching circuit.

The ore is then drawn from underneath the SAG mill feed stockpile onto the SAG mill conveyor, this is done by means of three vibrating feeders.  The mill feed conveyor delivers the ore to the SAG mill for primary grinding.  Water is added to the ore upon entry to the Mill.  The Mills are charged with steel balls, which assist grinding the ore into slurry 

The +20mm rock particles that pass through the Mill are conveyed to a pebble crusher.  Here the rocks are crushed then returned to the Mill via conveyor for re-grinding. 

Once the ore is ground, the slurry exits the SAG mill and is pumped to the Cyclones for classification.  The fine slurry is delivered to the CIL tanks and the coarse slurry is delivered to the Ball Mills for re-grinding.

The underflow is fed into the gravity circuit which consists of two Knelson Concentrators.  The Concentrate from the Knelson Concentrator is fed to the acacia reactor in the gold room while the tails is fed back into the mill.

CIL circuit

Dilute Sodium Cyanide is added to the slurry in the CIL tanks.  The function of the cyanide is to leach the gold from the slurry into solution.  As the slurry gravitates through the CIL tanks, it passes through inter-tank screens before entering the following tank.  The carbon is circulated counter-currently (in the opposite direction) to the slurry flow. 

The adsorption of soluble gold onto activated carbon is a critical step in any CIL process and the efficiency of this reaction dictates the performance of the plant. 

Once the slurry has advanced to CIL Tank 10, the majority of gold in solution will have become adsorbed by carbon.  When the carbon has advanced to Tank 4, it is removed from the circuit and stripped of the gold.  The Elution cycle or ‘strip’ is the process of removing gold from carbon. 

The gold in solution flows through the circuit to the Electrowinning cells.  Inside the Cells, low voltage electrical current is passed between cathode and anode plates.  The cathodes remove the gold from the eluate solution by electrolysis.  The precious metals (gold and Silver) are recovered as sludge and subsequently smelted and poured into bullion moulds. 

The carbon is transferred to a horizontal kiln for carbon reactivation.  Following reactivation, the carbon is then transferred back to the CIL circuit. 

Gold Room

The concentrate from the Knelson Concentrators is leached in the Acacia reactor using a high concentration of cyanide, intense cyanidation. The gold bearing solution from the Acacia and the elution circuit is then pumped through two electrowinning cells where the gold then plates onto stainless steel cathodes.  Once all the gold is out of solution, the cathodes in the electrowinning cells are then washed with high pressure spray water and the gold slime is recovered in a plate and frame filter press.  The gold sludge filter cake is dried in calcination ovens and smelted on site before being dispatched. 

The Tailings slurry is pumped to the thickener. The main duty of the Thickener is to remove some of the water in the tailings slurry before it is pumped to the tailings dam.  This will greatly reduce the need to import water from the Mara River. 

The entire processing plant is controlled by the Citect Process Control System.  One Control Room Operator can manage the entire process operation (from Crusher to Tailings Disposal) from the process control room.

The current throughput rate of the processing plant is 2.80Mtpa.  The current throughput on the plant is based on an average mill operating time, inclusive of all operational and maintenance related downtime, including throughput reductions due to planned crusher shutdown and ball mill relines separate to SAG relines and assumed crushing operating time of 75% over the LOM.

The process described above is illustrated in Figure 10.
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Figure 9: Location of the Process Plant
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Figure 10: Process Plant – Flow Diagram
4.2.3.2 Tailings Storage Facility (TSF)

The TSF is located to the west of the plant site and the Mara River is located approximately 2km to the south as shown in Figure 5. The initial design for the TSF at North Mara was prepared by D E Cooper & Associates (“DEC”)
 and 
 The DEC design comprised an embankment, which closed off a valley to the west of the Process Plant, providing containment for storage of tailings.

According to the documentation4 the design of the storage was originally based on staged construction of the embankment to a height of RL1250m under four construction stages.  Full details of the original design are provided in the design documentation dated August 19994.

Stage 1 of the TSF construction was completed in March 2002 and the TSF was commissioned in August 2002.  Stage 2 construction was undertaken sometime in early 2003.

In November 2003 Soil & Rock Engineering (A Division of Coffey Geosciences Pty Ltd) was commissioned to undertake a review and geotechnical assessment of the current facility, as it was at that time, and carry out an assessment of future tailings storage requirements. During this review of the TSF it was recommended, given the environment in which the TSF was located, and the ready availability of mine waste for construction, that future construction of the tailings embankment should be undertaken by downstream construction techniques rather than the upstream construction as in the original DEC design4.  The recommended proposal would provide higher factors of safety, a potentially lower long term risk and greater storage capacity than the original design4.  The report from the November 2003 review was initially issue as a Draft in February 2004.  The document has since undergone several revisions as further data, including the materials testing, recommended as part of the November 2003 review, became available.  A revised design was prepared during early 2004, based on embankment raising in 5 m increments from RL1240m to RL1260m. Details of the stability and seepage assessment associated with the design and the proposed method of construction are presented in the geotechnical assessment document
 dated November 2004.  The revised design was approved by the Chief Inspector of Mines (Tanzania) on 10 July 2004.

Construction work, undertaken using downstream construction as recommended in the revised design, to RL1240m, was completed in late October 2003.  Construction to the current embankment crest RL1250m, was completed in late 2004.  Construction was commenced in late 2007 to raise the embankment crest to RL1255m and completed in 2009 with upstream construction on the southern embankment and downstream construction on the remaining embankments.

A draft report was issued in January 2007 for raising the embankments by downstream construction to RL1270m and either downstream construction to RL1280 m or upstream construction to RL1280m on the southern embankment.  However, NMGM has not been able to secure tenure of land at the toe of the southern embankment of the TSF and it has been decided to pursue upstream construction on the southern embankment from RL1250 m with downstream construction on the eastern and western embankments.

The final design concept in the 2007 design report was based on raising the embankment crest from RL1250m to RL1265m with incremental raises to RL255m, RL1260m and RL265m. Construction of embankment raising to crest level of R1255m was commenced in late 2007 and completed in 2009 with upstream construction on the southern embankment and downstream construction on the remaining embankments.

Following land acquisition at the toe of the southern embankment in late 2008, it has now been decided by that all TSF perimeter embankments would be raised by using downstream construction method from the recently as-built crest level of RL1255m to proposed final RL1280m.  The recommended design of the downstream embankment raising to RL1280m would provide higher factors of safety, a potentially lower long term risk and greater storage capacity than the recent design for upstream raising.

The proposed design concept in this document is based on raising the embankment crest from RL1250m to RL1265m with incremental raises to RL1255m, RL1260m and RL1265m.  The current design is to raise the wall to an RL1280m lift.  The new embankment raising crest RL 1280m will increase the storage life by 19.4 years based on the tailings throughput of 2.8 x 106 tonnes per annum and the adopted average dry density of 1.45t/m3.  It has been anticipated that a total of 54.5 x 106 tonnes of additional tailings production (including freeboard allowance) will be stored in this above ground TSF.

The TSF embankment will have design slope of 1:3 (vertical to horizontal) downstream and 1:1.5 (vertical to horizontal) upstream. The maximum embankment height will be approximately 65 m from crest to toe at the deepest section.

Tailings Storage Design Parameters

The TSF design is based on the following design parameters: 

· Tailings discharge to the storage of 2,800,000 dry tonnes per annum. 

· The tailings slurry will be discharged at approximately 60% solids by weight. 

· Tailings solids have an SG of 2.7. 

· The expected mine production is 17 million tonnes.

· Construction of each embankment stage in accordance with the design drawings with construction being carried out in a timely manner so as to maintain the integrity of the embankment and sufficient freeboard to accommodate storm events. 

· Beach slopes of 0.5% or steeper can be maintained. 

Where changes in the parameters are proposed, the Process Plant management must advise the designers in order that the impact of the changes can be fully assessed. 

Design Objectives

The design concept for the TSF relies on the proper management of the facility. The objectives for TSF management are to maintain the integrity of the structure and achieve the design life of the storage. This involves: 

(i) Maximising water release from the tailings by placing the tailings in lifts not exceeding 300mm and alternating tailings deposition points to allow tailings to dry, (through maximum solar exposure) and gain strength. This will also maximise the storage capacity of the facility. 

(ii) Maintaining stability of the perimeter embankments and containment of stored tailings by keeping the supernatant water pond at a minimum size and as far away, as practical, from the perimeter embankments. 

(iii) Progressively carrying out embankment raising works in a safe, timely manner, to accommodate tailings storage requirements. 

Full details of the deposition and decant operation procedures for the management of the TSF to achieve objective (i) are outlined in the Tailing Storage Facility Management Plan and the Operations Manual. Long term stability of the stored tailings, beyond the completion of processing activities, relies on the implementation of the procedures set out in these documents.

The fundamental objective, (i) above, is to ensure as much water as possible is removed from the tailings since the volume of the tailings decreases as water is removed. This can be achieved by undertaking sequential sub-aerial (exposed to air) deposition of tailings to form sloped beaches to maximise the solar exposure of the tailings and by careful operation of the decant system to remove any surface water which accumulates so that the supernatant pond area is kept to an absolute minimum at the southern end of the TSF. 

On deposition, the tailings will settle and supernatant water released from the tailings will run down the beach to the decant area or supernatant pond. Water loss from the tailings will occur by seepage and evaporation from the tailings beaches and the supernatant pond. The settled volume of the deposited tailings will reduce with the loss of water by evaporation and seepage. Loss of water by solar desiccation (drying) will reduce the degree of saturation of the deposit and further reduces the tailings volume. The effect of solar desiccation is manifested by the extent of cracking which appears on the surface of the tailings. Given sufficient exposure time, before the deposition of the next layer, the tailings will consolidate to a maximum limiting dry density. The degree of saturation is reduced as air replaces water in the inter-particle pore space until the limit of the soil suction of the tailings is reached. 
Two TSF sediment traps to capture seepage from the TSF have been constructed and the water collected is pumped back into the TSF.

The greater the width and deeper the cracks, the greater the reduction in volume, until further moisture reduction is limited by the soil suction of the tailings. Maximising the density of the tailings in this manner will increase the strength and decrease the permeability of the tailings deposit and reduce the storage volume required. Reducing the water content below saturation will result in tailings which will absorb water instead of being a source of seepage. When a new layer of tailings is placed on a previously dried deposit, some water from the new layer of tailings will be absorbed by the underlying dried layer. During the drying cycle of the new layer, water will be drawn back to the surface by capillary action and will be lost by evaporation. 

The mechanism for achieving maximum tailings density and the resulting benefits depends upon the exposure and drying of the material. The importance of minimising the supernatant pond area and of depositing tailings sub-aerially in thin layers is emphasised.
4.2.4 Engineering
The Engineering Department plays a critical role in the everyday running of all mining operations.  One of the key fundamental roles of the Engineering Department is that of asset management strategies.  The main aim of the asset management strategy is to ensure that the mine manages the assets of the mine to achieve the highest level of performance at the lowest level of cost.

The strategy employed at NMGM is based on a Best Practise Framework.  The framework allows the mine to identify areas or gaps relative to industry standard or best practice and implement improvement programmes to address these gaps. 

4.2.4.1 Light and Heavy Vehicle Workshop

Currently two heavy vehicle (‘HV”) workshops that service and repair the total NMGM fleet are in operation.  The one workshop that is located at Nyabirama is used for all non Mantrac (‘MARC”) equipment (Owner maintained fleet) whilst MARC contractors occupy the workshop that is located in the Gokona Area.  This workshop is used for the service and repair of all heavy mobile equipment under MARC.  There is one light vehicle (“LV”) workshop that is used to service and repair all light vehicles that are owned by the mine.

Currently water from the wash bays are captured in oil water separators. The hydrocarbons removed are recycled via the suppliers and the water is recycled within the circuit.
4.2.4.2 Support Service (Maintenance)

The Engineering Department also plays a fundamental role in the operation of all plant equipment and the maintenance of that equipment.  The Department is also responsible for any changes to design, modifications or construction of any equipment or plant.

The Engineering Departments scope of work encompasses all facets of asset management, project design and implementation, to general maintenance activities on plant vehicles, equipment and machines.

4.2.4.3 Sewerage Works

The sewage treatment plant employs a biological sewage treatment process based on new generation trickling filter technology.  The containerised sewage treatment plant is capable of treating the effluent produced by a 500 population equivalent, which is approximately 50 m³/d of flow. 

The septic tank consists of two 40ft rubber-lined mild-steel basins, housed in 40ft containers. These are buried, providing a two-chamber septic tank system as primary treatment.

The trickling filter consists of one 20ft container stacked on top of a 40ft container (with media packed inside), and the secondary settler (with lamellas to increase settling rate) is housed in the other section of the 40ft container, along with the electrical distribution board and the circulation and pumps. 

The final stage of the treatment, namely disinfection, takes place in one 5000ℓ plastic tank to ensure adequate contact time with the disinfectant (chlorine tablets in a duration float dispenser). The attached layout drawing shows the typical arrangement but should serve as an indication only.

4.2.4.4 Water Supply

The primary water supply is from the Mara River as per the abstraction water permit issued by Lake Victoria Basin Water Board.  This water is pumped from the Mara River to the River Water Dam, which has a capacity of approximately 44,000m3.

4.2.4.5 Potable Water Treatment Plant

The potable water treatment plant fed with water from the River Water Dam. The potable water treatment plant is located at the North Camp distances between the North Camp and potable water storage tank are approximately 1.5km to the South Camp, 1km to the Exploration Camp and 0,8km to the Administration offices.  Currently the technology that is in place, is the filter strainer and the UV Filter as well as a carbon filter.  The filter strainer serves the function of preventing snails and slugs from entering the plant and clogging the systems and valves and leading to a short circuit and down time.  The carbon and UV Filter is a final sterilisation of the drinking water.  Chlorination is added to the system first prior to the other filters. Water fountains with UV filters are sited throughout NMGM site.
4.2.4.6 Power Generation Plant and Power Lines

Power generation for NMGM and associated structures, such as the Process Plant was supplied by a diesel-fired power station.  Recently NMGM has entered into an agreement with Tanesco to aid in the construction of a power line to connect NMGM to the national grid.  A 132kV power line has been installed, which is approximately 91km long.  The power line feeds from Musoma, which is located on the edge of Lake Victoria to NMGM.  Ultimately Tanesco will be the ultimate owner of the power line, which in the long term will be beneficial to the local community.  The diesel-fired power station will only then be used as a backup power supply due to the instability of the national grid.

4.2.5 Finance

The main aim of the finance and administration is to ensure that financial information systems, models and controls are maintained to ensure that accurate and timely information is available to all stakeholders.

The Financial Department is also responsible for financial transactions that take place at NMGM.  Another important role the Finance Department plays is to ensure that adequate funds are made available for current, planned and future mining activities. 

4.2.5.1 Supply Chain

Barrick’s Supply Chain philosophy is to ensure that its logistics practices are based on the principles of timeliness, accuracy, precision and superior level of customer service. In all aspects of the logistics process, care must be taken to manage the movement of items through the entire logistics life cycle defined as: requirements planning, sourcing, ordering, shipping, receiving, warehousing, issuing and disposing of surplus items.

Supply Chain logistics activities must be conducted in a manner to ensure that the best overall value for money is achieved for Barrick and that the management of goods through each phase of the life cycle described above is tightly managed and correctly recorded.

Supply Chain currently operate from the Warehouse in close proximity to the Process Plant and the employees are responsible for working with all end-user departments to establish appropriate inventory levels while at the same time ensuring that the overall inventory level is within the applicable regional, project or mine management target.

4.2.5.2 Fuel Farm

NMGM currently have a fuel farm on site commonly known as Oryx. This depot is run by Contractors under the supervision of the Financial Department. Storage of diesel, petrol and other hydrocarbons are contained within bund wall from where any spillage and runoff water is contained and recycled.
4.2.6 Health and Safety

4.2.6.1 Runway
Currently the runway covers an area of approximately 10.2ha and is located to the west of the Gokona Pit.  The only structure associated with the runway is a concrete pad for parking of the aircraft.

Maintenance work, such as the cleaning of storm water drains, grading of the runway surface and removal of vegetation is carried out as scheduled to ensure that the integrity of the runway is not compromised.  Dust suppression using water is carried out should the need arise while undertaking maintenance activities.

To ensure the safe landing and takeoff of aircraft, routine inspections are undertaken and security and emergency services are present.  The runway is unlit and is only used during daylight hours.  Due to safety reasons the runway may be relocated.

4.2.6.2 Clinic

NMGM operates an in-house clinic that provides medical services to their employees.  Medical waste that is generated and cannot be disposed with domestic waste will be placed in a bin or drum.  The bin is used to heat up the medical waste and incinerated the waste.  Once the medical waste has been incinerated, it is placed inside a concrete cube, and disposed of into the TSF.

4.2.6.3 Emergency Response Facilities

NMGM has an emergency response team that operates from a facility that is equipped with adequate infrastructure that can provide services such as basic rescue operations and advanced life support.

4.2.6.4 Vector Control

Vector control is used to control the population of adult mosquito’s that transmit malaria in the area.  Two methods are employed when vector control is undertaken.  One being indoor residual spraying, were the accommodation rooms are sprayed on a regular basis to eradicated and protect individuals, the other being outside fogging of accommodation facilities.  Outside fogging activities are carried out at night or early on in the morning to minimise the exposure of chemicals to individuals.

4.2.6.5 Safety

Safety is an integral part of all operations that exist on the NMGM.  Many of the operating procedures that have been developed for the mine operations take safety into account.  If an event occurs onsite an incident log is recorded and an investigation is undertaken.  Other safety measures that are in place are, documentation control, training and awareness of risk on site, fatal risk protocol and all Standard Operating.  Other activities are monitored for health and safety concerns, namely Industrial hygiene (dust monitoring), vibration monitoring, noise monitoring and illumination monitoring.

4.2.7 Human Resources

Human Resources is an integral part of the functioning of the mine and helping develop the skill in the local community.  The main responsibility of the Human Resources Department is to provide a platform between the needs of the mine and the local community.

Human Resources is responsible for:

· Recruitment of new employees into the mine and associated medical and safety inductions that would be required for all new employees.

· Identifying areas where training is required and facilitate the training that may be required;

· Undertaking performance appraisals and personnel development in all sectors of the mine.

· Partaking in industrial training where a number a students are sent to the mine for a period of time to gain practical experience.

· Sending students to Moshi for apprentice training.

· Managing all accommodation requirements on site and placement of  individuals in accommodation.

· Renewal of permits and license that are required by expatriates.

· Certain contractors on site, such as Sodexho, who are responsible for the catering and cleaning of all the camps on site.

· Domestic waste management.

· Continuous improvement

Industrial Relations and discipline.

4.2.7.1 North, South and Exploration Camps

Accommodation camps have been provided to cater for the needs of NMGM workforce. Approximately XX
 people are accommodated within these facilities. 

4.2.7.2 Waste Landfill Site
Currently all waste is managed according to the NMGM waste procedures. Waste that is generated that cannot be reuse or recycled is disposed at the waste landfill area.

4.2.8 Community Relations

4.2.8.1 Submission of a Revised Social Management Plan

Rationale for Submission of Separate Social Management Plan

NMGM is preparing a comprehensive, revised social management plan for submission to the NEMC and the MEM no later than 30 June 2010.  NMGM has made financial provision for its current community engagement and socio-economic development initiatives as outlined below and this budget will be reviewed to ensure it is aligned with the financial requirements of the social management plan.

Permission to submit the social management plan as a separate document to this updated Environmental Management Plan was requested as a result of the need for additional time to conduct thorough community engagement and consultation to specifically inform the development of the social management plan. Evidence shows that social management plans are only effective if prepared through a participatory approach. 

This form of community engagement became increasingly difficult during 2008 as the security situation at North Mara deteriorated due to a number of serious community-related security incidents, including a pit invasion on 11 December 2008. As a result of this incident all formal mine-community engagement activities were suspended until October 2009. NMGM and the seven villages in its immediate impact area (Genkuru, Kerende, Kewanja, Matongo, Nyakunguru, Nyamwaga, Nyangoto) are now at the early stages of moving towards more positive relations, which will in turn allow for meaningful engagement regarding the review of NMGM’s social management plan.

In preparation for this recent re-engagement process NMGM’s Community Relations department has been restructured and its capacity increased. Eight village liaison officers who are resident in the seven villages have been hired and three additional positions are currently being advertised. Since August 2009 NMGM has also secured the services of Triple R Alliance, a consultancy with international expertise in community relations and conflict resolution. This additional capacity will strengthen NMGM’s work in rebuilding trust and developing constructive relations with the immediately impacted villages. Such relations are an essential foundation for the development of the mine’s social management plan. A stakeholder and conflict analysis has been conducted to help inform the engagement process and ensure that it diminishes rather than exacerbates existing social tensions. 

Outline of the Revised Social Management Plan

The revised social management plan will demonstrate the links between the potential impacts, risks and development priorities of the local community and the corresponding community engagement and development programmes. The plan will detail the design, scheduling, resourcing and performance indicators of these programmes in alignment with Tarime District’s development plans and the activities of non-governmental organizations (NGOs) working in the North Mara area. The roles and responsibilities of NMGM, local communities, Government authorities and partner NGOs will be documented in the social management plan.

The revised social management plan will outline NMGM’s approach to:

· Community engagement:

· Stakeholder identification and analysis throughout the life of the mine

· Transparent, inclusive and ongoing disclosure and consultation programmes

· Appropriate community feedback mechanisms

· Sustainable community development

· Assessment of potential social impacts and risks

· Local employment and procurement programmes

· Community development initiatives, including appropriate management structures and partner involvement

The social management plan will also include consideration of the mitigation of potential socio-economic impacts on the local community at the point of eventual mine closure. 

Research Basis for the Revised Social Management Plan

Engagement with the impacted communities, local Government authorities and potential development partners in the revision of NMGM’s social management plan, will build on those research and engagement activities that have been conducted previously at North Mara: 

· Social Baseline Study and Impact Assessment of North Mara Mine prepared for Placer Dome Tanzania Limited by URS Australia Pty Ltd and the University of Dar es Salaam Consultancy Bureau and submitted in July 2005

· Report of the Task Force on Relations between Nyamongo Community and Barrick North Mara Mine prepared by the Advisory Committee for Environmental & Social Sustainability (ACESS) and submitted in July 2007 

· Participatory Rural Appraisals of villages in NMGM’s impact conducted in 2007

Multi-stakeholder reconciliation and engagement workshop held in Musoma and officiated by the Regional Commissioner for Mara between 7-9 September 2008

The workshop held in September 2008 was NMGM’s most recent attempt to bring together all NMGM stakeholders to discuss the development of a holistic social management plan for the North Mara area. Following the workshop Barrick engaged independent external development planning expertise to work with community members and government representatives to develop the plan based on the collective stakeholder commitment shown at the workshop. Unfortunately the security incident of 11 December 2008 and the subsequent breakdown of mine-community relations interrupted this engagement process.

4.2.8.2 NMGM’s Approach to Community Relations & Social Management

Barrick’s Vision

Barrick’s vision is to be the world’s best gold company by finding, acquiring, developing and producing quality reserves in a safe, profitable and socially responsible manner.

Barrick’s Corporate Social Responsibility Charter

Barrick endorses the definition of Corporate Social Responsibility (CSR) as proposed by the World Bank:

“Corporate Social Responsibility is the commitment of business to contribute to sustainable economic development – working with employees, their families, the local community and society at large to improve the quality of life, in ways that are both good for business and good for development.”

Barrick’s Corporate Social Responsibility (CSR) Charter  guides the company’s conduct of business around the world. Regional business units and mine management teams are accountable for complying with this Charter consistent with regional and local priorities and constraints. The CSR Charter outlines Barrick policy in four key “pillars”: Ethics; Employees; Environment Health & Safety; and Community. In the Charter the company’s responsibility towards local communities is outlined as:

“Barrick fully considers social, cultural, environmental, governmental and economic factors when evaluating project development opportunities. 

In those communities in which we operate, we interact with local residents, governments, non-governmental organizations, international agencies and other interested groups to facilitate long-term and beneficial resource development. 

We give priority to building partnerships in entrepreneurial endeavors that contribute to enhancing local capacity and we also commit to providing financial support of organizations through our charitable donations, budgets and policies. The employment of indigenous peoples and local community members is also a priority. 

Barrick respects the interests of all members of the communities in which we conduct business and encourages open and constructive dialogue and interaction with them. We take the responsibility to listen carefully, be responsive and provide information that is accurate, appropriate and timely.”

Barrick’s Community Engagement & Sustainable Development Guidelines

Barrick’s Community Engagement and Sustainable Development (CE&SD) Guidelines  explain in more detail the principles, standards and approaches applied by Barrick under the Community pillar of its CSR Charter. The development of the CE&SD Guidelines have been informed by a review of international standards, industry guidelines and best practice both at Barrick and at its industry peers. The main aim of the Guidelines is to improve the effectiveness and the consistency of Barrick’s community engagement and sustainable development activities globally.

Barrick’s community engagement and sustainable development programs are designed to achieve two primary objectives:

· To acquire and maintain broad stakeholder support for the company’s operations

To ensure that affected stakeholders gain net positive benefits from the mine‘s development and operations

North Mara Gold Mine’s Community Relations Principles

In order to be more consistent and effective in its relations with all its stakeholders, NMGM has entered the current phase of re-engagement committed to the following principles:

· Engage in a professional manner

· Approach communities with respect

· Operate in a spirit of transparency

· Operate fairly

Work in a sustainable manner

In reengaging with its community stakeholders, NMGM’s mission is to apply a principled approach and to be held accountable whilst helping to make lasting improvements to people’s quality of life and contributing to social stability in the North Mara area.  

In the past at North Mara there has been a strong focus on the provision of tangible community “projects” implemented solely by the company. Moving forward the mine will seek to secure its social license to operate from how it interacts with communities rather than purely from what it provides. NMGM can most effectively facilitate local community development by supporting the initiatives and priorities of the Government and the local communities themselves. 

The goal is for all development programs to take a tri-partite approach, with NMGM, the Government and local communities working together toward shared strategic objectives. In addition to NMGM’s engagement activities with the local villages, since October 2009 the mine management team and the offices of the Mara Regional Commissioner and the Tarime District Commissioner have begun a process of aligning their respective objectives to ensure that future social investments will be sustainable and integrated with the Government’s long term development vision for the North Mara area. To facilitate and solidify this approach a Government Relations & Civil Society Liaison Officer has been appointed within NMGM’s Community Relations department.

In addition to specific development programs NMGM recognises the direct benefits that local communities can derive from the mine’s presence in the area, particularly through harnessing local employment and local procurement opportunities.

4.2.8.3 Land Acquisition & Resettlement

Future Land Requirements

Under the current Life of Mine Plan, 42.21 hectares are required around Nyabirama pit and 109.9 hectares around Gokona pit. The aim is to acquire the majority of these approximately 150 hectares before the end of 2010. In addition, in the past a number of landowners have refused to vacate their land which has resulted in pockets of hold-outs in areas that are strategic for NMGM and efforts to resolve these holdouts are ongoing. 

Given the high level of land and crop speculation in the North Mara area, two key challenges are ensuring the integrity of the land acquisition process and reducing the high cost of land to be purchased, which has escalated significantly in recent years. 

Resettlement Action Plan Approach

Although the history of resettlement and compensation at North Mara has been a complex and challenging one, NMGM is committed to completing the final required land take in a process that is aligned with international best practice. Barrick’s corporate policy requires that a Resettlement Action Plan (“RAP”) process be followed. Since February 2008 the land acquisition and resettlement process has been overseen by rePlan, an international consultancy with extensive experience in implementing RAPs in accordance with international best practice, which is generally accepted to be the World Bank’s Operational Policy on Involuntary Resettlement (OD 4.12) and the International Finance Corporation’s Policy and Performance Standards on Social and Environmental Sustainability, specifically Performance Standard 5: Land Acquisition and Involuntary Resettlement.

The goal of a RAP is to acquire land in a manner which ensures that the affected people are no worse off, and preferably better off, as a result of the project that displaces them. Practicalities limit what can be done retrospectively at North Mara. However, a socio-economic survey of households within the remaining land take area conducted in late 2009 and NMGM’s new relocation housing policy are both evidence of management’s efforts to bring NMGM into line with international best practice for the remaining land-take. A draft Resettlement Action Plan has been prepared and will be completed once the results of the socio-economic survey have been analysed and incorporated.

As part of the RAP process at North Mara a Reconciliation & Negotiation Committee has been established for consultation and informed participation of affected individuals in decision-making on design and implementation. Such consultation and participation are an integral requirement of best practice resettlement. A two-day negotiation training programme was conducted in June 2008 by a consultant from a conflict resolution organisation. The purpose of the training was to build the capacity of the Committee to successfully negotiate in a positive manner. The Committee is composed of the chairmen of the seven impacted villages, five elected representatives from each of the seven villages and four NMGM representatives. Its role is to address past compensation and resettlement problems and to agree on future compensation procedures.

An integral requirement of a RAP is a programme to address livelihood improvement and support vulnerable households and this will be included in NMGM’s revised social management plan.

4.2.9 Environment

The NMGM environmental programme is comprehensively in line with the environmental management plans approved by the NEMC due to legal obligations. The Environmental Department currently provides monitoring services as laid out in Section 11. To enable monitoring an Environmental Laboratory has been constructed.

4.3 Proposed future Activities
It must be noted note that new facilities described herein are in general terms and for future reference only. The company will apply and notify governmental authorities prior to the commissioning of these projects, at the appropriate time and with enough anticipation to obtain appropriate approvals, permits and consent if applicable, and update the EMP accordingly. 

4.3.1 Processing Plant

4.3.1.1 Upgrade of the ROM Bins and Increase in Throughput

An upgrade for the gold plant has been planned in 2010 in order to improve gold recoveries.  The upgrade encompasses the upgrade to  the ROM bin in particular.  The ROM bin has been the biggest bottleneck in the supply of feedstock to the gold plant.

The ROM bin is under designed for the mobile fleet, which makes it difficult to dump ore with a Cat777 and impossible with a CAT 785 dump truck into the bin.  This means that almost a 100% of ore is re-handling and resulting in double handling and extra costs being incurred.  Work is in progress to redesign the ROM bin into a larger ROM bin.

4.3.1.2 Upgrade of the Process Plant

It is envisaged that the Gold Plant will be upgrade from a 300t/h plant to a 400t/h by optimising the plant and increasing the recovery.

4.3.1.3 Cyanide Destruction Bay

As part of Barrick's commitment to the International Cyanide Management Institute (ICMI), the cyanide in the residue needs to be less then 50ppm WAD CN. Currently the concentration of WAD CN in the final tails exceeds the minimum of 50ppm. A cyanide destruct plant will be required to ensure that the 50ppm WAD CN concentration is not exceeded. The various options for cyanide destruction which are available are currently being investigated.

4.3.2 Workshops

4.3.2.1 Gokona Workshop Upgrade

NMGM plan to upgrade the heavy vehicle workshops near Gokona Pit.  

4.3.3 Air Strip Relocation and Haul Road Diversion

A project is underway to investigate an extension of the existing runway or the possible relocation thereof due to aviation safety regulations.

A new haul road between Nyabirama pit and the TSF waste dump, south of the workshop and South Camp is currently under construction.  This will eliminate the number of road crossings and narrow stretches of the existing haul road The EMP, closure plan and mine plans have been amended accordingly. Impacts will be monitored and recorded.  The Tarime public road crosses the proposed Airport Dump haul road just west of the Gokona pit.  Before any dumping can takes place at the airport dump, the public road must be moved around the airport dump where it joins the Old German road. 

The South Dump (NAF material) at Gokona is completed and temporarily replaced by the Workshop dump until such time the Airport Dump is constructed to receive all NAF material from Gokona and Nyabigena pit. 

4.3.4 Waste Incinerator

Funds have been set aside to purchase an incinerator so that hazardous waste and medical waste generated can be incinerated.

4.3.5 Warehousing

The new warehouse facility result in various benefits such as current 70% stock availability expected to improve to 95% (mainly as a result of better stock management, bin location and centralized control aspects), improved security, lower possibility of stock deterioration and damages (more items now under-roof) and better physical controls.

Certain stock items are also kept inside the plant (plant spares and reagents) and additional warehousing premises are rented for goods in transit or bulk supplies (warehouse in nearby town Tarime).

4.3.6 North and South Camp Accommodation and Village Facilities

With the ageing infrastructure of the accommodation camps and also under pressure to provide the required number of rooms at the appropriate level to meet demand and expectation renovations and new accommodation are required.. Plans have been approved for the construction of additional accommodation units in the South Camp area to reduce accommodation pressure. The infrastructure upgrade includes sewerage system upgrading, electricity increase etc.
4.4 Summary of the activities since inception of north mara gold mine
The table below summaries the activities denoted in the EMP and SEMP’s and notes the current situation.

Table 11: Summary Table of activities since inception of North Mara Gold Mine
	Facility
	Environmental Management Plan August 2000
	Supplementary Environmental Management Plan 2002
	Supplementary Environmental Management Plan 2003
	existing facilities (noted in this report)

	Estimated reserves
	17Mt

	18.9Mt
	19.2Mt
	22Mt (Total ore to be mine)

2010 LOM: Reserves/Resources

Proven: 11,256 kt

Probable: 15,787kt

Total: 27,043kt

	Exploration
	
	
	
	Exploration activities and facilities included

	Life of Mine
	9 years – life of mine 2009 
	No change – life of mine 2009
	10 years – life of mine 2010
	Life of mine - 2019

	Nyabirama pit
	Mining started in 2002

Stripping ratio 2:1

Depth: 210m


	Depth: 225

(200 m exclusion zone included)
	-
	Reserves (Mt): 13.1

Projected life span left of mine: 2018

Pit Diameter (m): 552

Pit Depth Current (m): 123

Pit Depth Final (m)
180

Pit Surface Area (m²): 241,493

Stripping ratio average 9:1

	Nyabigena pit
	Mining started in 2003

Stripping ratio 2:1

Depth: 110m


	Depth: 110m

(200 m exclusion zone included)
	Length: 550 m

Width: 250 m

Depth: 110 m

Area: 10.6 ha

(Area including 200 m exclusion zone) 47.0 ha
	Reserves (Mt): 3.3

Projected life span left of mine: 2011

Pit Diameter (m): 547

Pit Depth Current (m): 132

Pit Depth Final (m)
:320

Pit Surface Area (m²): 204,323
Stripping ratio average 9:1

	Gokona pit
	-
	-
	Mining started in 2005

Length: 520 m

Width: 430 m

Depth: 165 m

Area: 13.2 ha

(Area including 200 m exclusion zone) 61.3 ha
	Reserves (Mt): 2.8

Projected life span left of mine
: 2015

Pit Diameter (m): 565

Pit Depth Current (m): 136

Pit Depth Final (m)
: 220

Pit Surface Area (m²): 294,485
Stripping ratio average 9:1

	Nyabirama waste rock dump
	Started 2002

Deposition 11 years
	Increase
	
	NAF:

Rama waste rock dump, Komarera water rock dump, Makarero waste rock dump and TSF waste rock dump
.

	Nyabigena waste rock dump
	Started 2003

Deposition 5 years

Deposition started in 2002

Area: 27.5 ha
	-
	Length: 1.4 km

Width: 880 m

Maximum area: 80.6 ha

Volume:  13.5 x 106 BCM
	NAF:

Nyamwaga waste rock dump and Gokona Southern waste rock dump
.

PAF:

Cell 1, Cell 2 and MOP at Gokona
.

	GoKONA waste rock dump
	-
	-
	
	

	Gold Bearing Stockpiles
	Included ROM
	-
	-
	Gokona and Nyabigena ore can report to the Gokona MOP or the Nyabirama ROM.
Nyabirama ore reports to the Nyabirama ROM pad.

	topsoil stockpiles
	-
	-
	-
	Approximately 750 000m3 of topsoil have been stockpiled.

	Land Disturbance and Rehabilitation
	-
	-
	-
	Land Rehabilitated - Mine Lease (ha): 2.8

Land Undisturbed - Lease area (ha): 3574.59
Total Disturbed-YTD (ha): 587.06

	Leachate PondS
	-
	-
	-
	The surface area:

Leachate Pond 1: 32 366m2
Leachate Pond 2:16 326m2
Capacity:

Leachate Pond 1: 161 828m3
Leachate Pond 2: 161 828m3.

	Sediment Ponds/Traps
	-
	-
	-
	Gokona sediment

Nyabirama waste rock sediment trap

	Raw water dam
	Design:

· embankment height of approx. 11m

· catchment area of 120ha

· capacity of 450,000m3
	Design:

· added a spillway
	-
	No change

	Pit Dewatering
	
	
	
	Pit dewatering and dewatering boreholes noted.

	Thigithe River diversion
	Included
	-
	Length: 700 m

Width: 19 m

Area: 1.3 ha

(Area including access road / verge) 3.0 ha
	Length: 700 m

Width: 30 m

Area: 0.3 ha

	Thigithe diversion dam – at design flood peak

(dimensions at normal water level shown in brackets)
	Included, never constructed
	-
	Length: 250 m (170 m)

Width: 250 m (150 m)

Area: 5.8 ha (1.7 ha)

Volume: 47,000 m3 (20,000 m3)
	Never constructed

	Nayetho creek cut off trench
	
	
	
	The Nayetho creek diversion formed part of the Gokona pit wall construction to divert the Nayetho creek around the Gokona pit.

	Processing plant
	Conventional CIL gold recovery circuit
Design: 2.0Mt/year
Processing between 1.7Mt and 2.0Mt per year
	-
	-
	The current throughput rate of the processing plant is 2.80Mtpa.

	Tailing storage facility
	17Mt

120ha

1.5km length

35m heigh
	-
	Tailing increased however still within original limits
	The expected mine production is 17 million tonnes.
Tailings discharge to the storage of 2,800,000 dry tonnes per annum.

Tailings solids have an SG of 2.7
Beach slopes of 0.5% or steeper.
The tailings slurry will be discharged at approximately 60% solids by weight
TSF embankment:

Slope of 1:3 (vertical to horizontal) downstream and 1:1.5 (vertical to horizontal) upstream
Maximum embankment height: Approximately 65 m from crest to toe at the deepest section
.

	Light and Heavy Vehicle Workshop
	
	
	
	Heavy vehicle workshops:

Nyabirama

Gokona
Light vehicle workshop:

Nyabirama

	
	
	
	
	

	Sewage treatment system
	Included
	-
	-
	Biological sewage treatment process based on new generation trickling filter technology. Capable of treating the effluent produced by a 500 population equivalent, which is approximately 50 m³/d of flow.

	Water Supply
	Included use of:

· Mara River water

· TSF return water

· Pit dewatering

· Water within the raw water dam
	Additional:

Mara River pipeline and pump station
	
	No change

	River Water Dam
	-
	-
	-
	Capacity of approximately 44,000m3.

	Potable water treatment plant
	Included
	-
	-
	Currently the technology that is in place, is the filter strainer and the UV Filter as well as a carbon filter.  The filter strainer serves the function of preventing snails and slugs from entering the plant and clogging the systems and valves and leading to a short circuit and down time.  The carbon and UV Filter is a final sterilisation of the drinking water.  Chlorination is added to the system first prior to the other filters.

	Power Supply
	Diesel-fired power station included
	-
	-
	Tanesco back up via Diesel-fired power station included

	fuel farm
	-
	-
	-
	Oryx Fuel Farm

	RUN WAY
	Air strip included
	-
	-
	No change

	CLINIC
	-
	-
	-
	Noted, including emergency response facilities

	vector control
	-
	-
	-
	Noted

	Administration office, gatehouse, workshops, warehouse, office and training centre
	Included
	-
	-
	Increase in 
North, South and Exploration Camps
New Warehouse facility

Administration office: no change

Gate house: improved

	Waste Landfill Site
	-
	-
	-
	Noted

	Serengeti Road Diversion
	-
	-
	Length: 7km (1.9km)

Width: 6.5m (25m easement)

Area: 9.5 ha
	X
 The road has been further diverted by the mining activities.

	Mine roads (haul road)
	Included
	Proposed changes
	Haul Road (Excluding 1 km section of road over waste dump)

Length: 7km

Width: 23-25m (40m easement)

Area: 28ha

	Mine haul roads in the vicinity of Nyabigena and Gokona pits have been slightly realigned to cater for the waste rock dump deposition.

	Laboratory
	Included
	-
	-
	SGS laboratory

Environmental laboratory

	Explosives magazine
	Included
	-
	-
	Explosive manufacturing plant included

	Reagent store
	Included

(Lime, Sodium Cyanide, Hydrochloride acid, Caustic, Steel mill balls)
	-
	-
	Noted
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� According to the 2010 Life of Mine Plan


� As at February 2010 (including permanent staff, contractor and sub contractors)


� Campbell. G and Associates Pty. Ltd. February 2003. Geochemical characterisation of Waste Rock and low Grade Ore Samples (Gokona Deposit), (Statistic Test Work). Implications for Mine Waste Management.


� Doug Cooper & Associates (1999) ‘Afrika Mashariki Gold Mines Limited North Mara Project – Tailings Management’.


� Doug Cooper & Associates (2002) ‘Afrika Mashariki Gold Mines Limited North Mara Project – Tailings Storage Operation Manual’.


� Coffey Geosciences Pty Ltd (2004) ‘Geotechnical Assessment of Tailings Storage Facility North Mara Tanzania’.





�Please add names


�Kindly note that this will be drafted post teams review


�


This includes original changes from Giovanna





Note no change to Barrick Africa


�This section includes changes from Giovanna shown in track changes.





Add in Deo and Godsons changes





Added legal register as received by Godson – note it is different from the one received by Giovanna


�


Deo wrote:





�All the highlighted will apply except  the Beekeeping legislation and Regulations


�


Godson Killiza





What about Fourth Schedule - contents of an environmental management plan – we are using this as the basis of our application…….





�


Godson Killiza





This is very confusing – there are two processes as I understand one to obtain authorisation to undertake a scheduled/listed process  (that being a process triggering a mandatory EIA) and the other then to maintain, audit and report of the EMP progress thereafter – and update accordingly





Can you clarify what is this all about


�


Godson wrote:


Deo: Indeed it is a bit unclear. A had to call NEMC for clarification. It was confirmed that the current EMP process is a result of a requirement to Up date our EMP however, since there was an audit in between, the Updated EMP needs to take into account the audit  recently done, so that it is comprehensively done. This could still be confusing, may be we have a quick discuss. I don’t see need of clarifying this in the document.


�


Godson Killiza





Has the Villagisation Act of 1975 been repealed?


�


Deo wrote:


Godson will confim this.


�


Godson Killiza





Should we make reference to these permits?


�


Godson wrote:


Deo…….


�


Godson Killiza





Can we note which do apply?


�


Godson Killiza





Should we not just include this under each section of the legislation above.


�Giovanna’s comment:





I agree with Paula


�


Deo wrote:


Act empowers the Minister to make regulations


Also note that NMGM has a certificate of incentives in respect of the power line but not the mine operation. Incentives on the mine operation are given via the Mining Development Agreement (MDA)


�Should we nor include the MDA then?


�This has been included as this activity take place within the SML.


�Please insert number


�Can we obtain final design specifications height, footprint, volumes etc


�Can we obtain final design specifications height, footprint, volumes etc


�Can we obtain final design specifications height, footprint, volumes etc


�Please confirm area and lenght


�Please detail futher changes


�Please detail the other changes


�Please provide list of chemicals used and max volumes stored 





