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1.0 Introduction

Mineral Deposits Limited (MDL), an Australian-based mineral resources company, executed
a Mining Convention with the Government of the Republic of Senegal (GRS) on
9 September 2004 and obtained an official exploration licence (permis de recherché). The
licence permits MDL to explore for zircon, rutile, ilmenite, leucoxene and other associated
minerals within a rectangular 445.7 km? licence area, extending for 90 km along the Grande
Céte, on the north coast of Senegal (Figure 1.1). The exploration area extends over parts of
the Darou Khoudoss, Kab Gaye, Thieppe and Diokoul Diawrigne Rural Communities.

The project will be operated by Grande Co6te Operations SA (GCO) which is owned by MDL
(90%) and by the GRS (10%). Throughout this document, MDL and GCO are practically
interchangeable.

The Grande Cote Project (GCP) will involve the establishment of a mineral sand mine, a
mineral separation plant and associated infrastructure. The mine will target heavy minerals
dispersed through unconsolidated sand dunes and initially aims to produce approximately
80,000 tonnes of zircon per annum and subsequently a nominal 575,000 tonnes of ilmenite
per annum. Heavy minerals will be separated from the sand by a wet separation process
involving an electric cutter-suction dredge and a floating wet concentrator plant. MDL has
used this mining method successfully in similar mineral deposits on the east coast of
Australia.

As required under the Environment Code (2001) and the Mining Convention, an
Environmental and Social Impact Assessment (Etude d'Impact Environnemental et Social
[EIES]) was completed by Tropica Environmental Consultants (2005). In November 2005,
MDL submitted the EIES to the GRS, in support of its application for a Mining Concession
(Concession Miniére) to allow exploitation of heavy mineral sand resources along the Grande
Cote of Senegal. The EIES was approved by the Environmental Department, which is part of
the Ministry of Environment and Nature Conservancy (MEPN for French) of the Senegalese
Government on 20 January 2006. The Mining Concession was granted on
2 November 2007.

This Environmental and Social Management and Monitoring Plan (ESMMP) describes the
management, mitigation and monitoring measures required during the construction,
operation, decommissioning and rehabilitation phases of the project. It is based on
commitments made in the EIES and on requirements of the GRS and financial institutions
involved in the project.

The ESMMP is a component of the Environmental Management System (EMS) being
developed for the GCP. The ESMMP provides a framework for ongoing environmental and
social management and sets guidelines for development of management plans and standard
operating procedures that will be developed as part of the EMS. A list of plans and
procedures to be developed is provided in Table 1.1.

Umwelt (Australia) Pty Limited
2261/R0O2/Final June 2010 1.1
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Table 1.1 - List of Plans and Standard Operating Procedures Required for the

GCP EMS
Section of Management Plan Timeframe
this ESMMP
3.6 Rehabilitation and Closure Plan Prior to mining
3.6.2 Conceptual Closure Plan for Dredge and Dredge | Within 2 years of
Pond commencement of mining
operations
3.6.2 Final Closure Plan for Dredge and Dredge Pond Within 5 years of mine closure
3.6.3 Conceptual Closure Plan for the MSP Within 2 years of
commencement of mining
operations
3.6.3 Final Closure Plan for the MSP Within 5 years of closure of the
MSP
5.4.25 Acid Sulphate Soil Management Plan During dredge pond
construction, if necessary
5.4.2.5 Remediation Plan for Arsenic in Groundwater During dredge pond
construction, if necessary
6.4 Acid Sulphate Soil Contingency Management During dredge pond
Plan for Mine-Site Tailings construction, if necessary
6.4 Tailings Management Plan for MSP Prior to operations
6.5 Topographic Plan of Proposed Dredge Path Prior to mining
7.4.6 Plan for monitoring wind erosion of dune sand in Prior to mining
proximity to market gardens
8.4 Waste Management Plan Prior to construction
10.4 Compensation Plan for Protected Species Prior to operations
Disturbed by Mining
11.0 Rehabilitation and Closure Plan Prior to commencement of
construction
11.2 Logging Plan Prior to clearing of plantations
11.2 Revegetation Procedures Plan Prior to mining
11.6 Rehabilitation Monitoring Plan Prior to operations
17.2 Community Relations and Development Plan Prior to construction
17.2 Public Consultation and Disclosure Plan Prior to construction
17.2 Resettlement Action Plan Prior to operations
18.1 Radiation Management Plan Prior to operations
Standard Operating Procedures
7.4.6 Maintenance and repair of erosion and sediment Prior to operations
control structures
11.4.4 Seed collection, seed propagation, seedling Prior to operations
11.4.9 planting, vegetation monitoring, weed control

GCO has committed to biennial review of the ESMMP, which is a dynamic document subject
to updating and adjustment following periodic review.

Continuous improvement of environmental and social management will be achieved through
progress towards targets that are included at the end of each section.

2261/R0O2/Final

Umwelt (Australia) Pty Limited
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1.1 Acknowledgement

This ESMMP has been prepared for the GCP by GCO with assistance from Umwelt
(Australia) Pty Limited. The ESMMP has been prepared to be consistent with the ESMMP of
GCO’s other jointly owned project in Senegal, Sabodala Gold Operations SA. This is in
accordance with GCO’s request that the two documents be of similar layout to facilitate
environmental and social management across both projects. Where the same material is
required for both projects (e.g. legislation and environmental management system), the
information and framework used for the Sabodala ESMMP have been adopted in this
document.

1.2  History of Mineral Deposits

MDL traces its history to Mineral Deposits Syndicate, which started mineral sand mining
operations in Southport, Queensland in 1940 and continued along parts of the east coast of
Australia. The company has a long history of wet dredging along dunes and strandlines to
produce a heavy mineral concentrate, which was trucked to a dry separation plant for
extraction of rutile and zircon. In line with best practice, environmental rehabilitation of each
mine site was undertaken on a progressive basis as dredging moved through the ore body.

MDL ceased mining on the east coast of Australia in July 2003 and closed down mineral
separation operations at its dry mill plant at Hawks Nest, New South Wales, in
September 2003.

Over the past 6 years MDL has developed a world class 2Mt per annum gold mine and
processing plant at Sabodala, Senegal.

Concurrently with its work at Sabodala, MDL has been investigating the feasibility of mining
zircon, ilmenite, rutile and leucoxene from sand dunes along the Grande Co6te in Senegal. In
2004 MDL signed a Mining Convention with the Government of the Republic of Senegal and
obtained an official exploration licence covering 445.7 km? along the northern coastline of
Senegal. The company gained a Mining Concession for the same area in November 2007.
The main resource areas for the GCP are currently: Mboro, Diogo, Fass Boye and Lompoul
(Figure 1.1). Mining will commence in the Diogo sector.

1.3  Environmental and Social Setting

Senegal is located on the western margin of northern Africa, with an area of approximately
196,722 km? and an estimated population of approximately 13.7 million people in July 2009
(www.cia.gov). Most of the population are Muslim (94%) with a small Christian minority (5%)
(mostly Roman Catholic) and the remainder following indigenous beliefs.

The GCP is located on a coastal dune system which starts about 60 km north of the capital,
Dakar, and extends northwards for more than 100 km. The rectangular Exploration Permit
area is 90 km long and 5 km wide and extends from near Kayar in the south to near Sag in
the north (Figure 1.1). The Project lies within the Thiés and Louga regions of Senegal,
which are governed by Regional Councils. Within these administrative regions are several
Rural Communities (Communaute Rurale) governed by Rural Councils, including: Darou
Khoudoss, Kab Gaye, Thieppe and Diokoul Diawrigne. Although most villages in these Rural
Communities lie outside the exploration area, many hamlets and some villages are located
within the Exploration Permit area, and some are located within the proposed dredge path
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(exploitation area) (Figure 1.2). The Commune of Mboro, which is governed by a City
Council with a Mayor as leader, is the closest town to the Exploration Permit area.

Mining will commence approximately 2 km north of Diogo village, which is located within
Darou Khoudoss Rural Community, some 130 km by road from Dakar. The first ten years of
mining will be conducted in a 32 km long strip in the littoral dunes, as shown in Figure 1.2.

Senegal is located in the Sahel, the arid semi-desert or savannah region that forms a broad
band across Africa between the Sahara desert to the north and forested areas to the south.
The Grande Cote has a tropical climate with distinct wet and dry seasons. The wet season is
from June to October, with most rain falling in August and September. However, the wet
season is shorter and rainfall is lower in the north than in the south. In Dakar, average
annual rainfall is approximately 600 mm; however in the southern end of the exploration area
around Mboro, average annual rainfall is approximately 425 mm. Further north, around the
Lompoul area, average annual rainfall is approximately 350 mm (see Figure 1.3). In Dakar,
average maximum daytime temperatures are around 24°C from January to March and
between 25°C and 27°C in April, May and December. From June to October, temperatures
rise to around 30°C. Northerly maritime winds moderate temperatures along the coast for
most of the year. However, the hot dry wind known as the Harmattan, may raise the
temperature in May and June.

The landscape of Senegal is generally low, rolling plains rising to foothills in the southeast,
with the only significant hills being in Senegal’s far southeast corner and along the border
with Mali. Topographic relief in the coastal terrain results mainly from the mobile sand dunes
where average height above the base of the swales is some 5m. The height of the mobile
dune profile increases gently, moving inland from the fore dune area with an RL of 10m to an
average RL of 25m at the climax dune or most inland mobile dune. The climax dune is
generally the highest in the dune suite. Further inland the dune relief is more subdued (some
3 to 5bm). The countryside as a whole rises in elevation away from the coast, with an
average RL of 60m, approximately 15 km inland.

The Project lies within the Area of the Niayes, an area of sand dunes with arable interdune
depressions known as ‘niayes’. The niayes are mainly on the eastern side of the dunes and
will generally not be directly impacted by the proposed mining operation, except for
construction of the initial dredge pond. In the first one or two years of operation, temporary
flooding of niayes in close proximity to the eastern edge of the dunes may occur. To
minimise local changes in groundwater levels, GCO intends to maintain the dredge pond
surface at the level of the local groundwater table.

Three types of soils are present in the project area:

e soils of white dune depressions (locally called dioukis);

e soils of yellow dune depressions; and

e soils of red dune depressions (locally called dior soils).

These sandy soils are essentially young, rough mineral soils with very little differentiation and
weak fertility. They have minimal organic matter and very low nitrogen content. To farm
these soils it is necessary to enrich the soil with animal manure and/or organic and chemical
fertilisers.  This practice of fertilization may already be causing nitrate pollution of

groundwater.

Vegetation in the dunes within the proposed mining area is generally sparse. Several areas
have been planted with eucalyptus and casuarinas (filao) in an effort to stabilise the dunes
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and protect market gardens from encroachment by mobile sand dunes. Various endemic
species and species listed on the IUCN red list occur in the general exploration area;
however no threatened species are known to occur on the proposed GCO mine path.

There are no major surface drainage lines within the project area since most rainfall infiltrates
the sand dunes and recharges the groundwater. Some depressions between the dunes
become swampy during the wet season due to the rising water table. Over the past 30 years
rainfall has generally decreased and rainfall at the levels required to adequately replenish the
groundwater system in the sand sheet aquifer has not occurred for many years. In an effort
to manage the available groundwater sustainably, the PAEP (Program of Support for
Farmers’ Entrepreneurship) has recommended a maximum pumping rate of 15 m®nhr for
groundwater from the sand sheet aquifer.

Initial mining is proposed near Diogo, in the Rural Community of Darou Khoudoss. In 2003
the population of the Rural Community was 39,684, with an average density of 76 per km?.
Migratory movements are widespread in the Rural Community, contributing to ethnic
diversity. Principal ethnic groups are Wolofs (70%) and Peulhs (20%). Others include Serer,
Diola and Bambara.

The main occupation is agriculture, with 65% of the population involved in market gardening.
Animal husbandry occupies 15% of the working population, while 10% are engaged in
fishing. Crafts, trading and road haulage are additional occupations. Low schooling rates
and poor health infrastructure characterises the rural community, which relies on wells and
bores for water supplies. Use of groundwater and lack of adequate sewage systems
promotes propagation of diseases. Lack of water in schools, lack of teaching supplies and
lack of teachers combine to reduce the availability of schooling, which is limited to the
primary level. Health centres are similarly under-resourced, with only three health stations in
the Rural Community of Darou Khoudoss, located in Darou Khoudoss, Darou Fall and Fass
Boye.

1.4  Project Overview

The proposed GCP, primarily from sales revenue point of view, intends to produce
80,000 tonnes per year of zircon and 575,000 tonnes per annum of ilmenite from sand dunes
along the Grande Céte by wet dredging and a mixture of gravity, magnetic and electrostatic
separation. An initial pond to accommodate the construction of the dredge and floating
facility will be excavated near Diogo. The pond will be approximately 250m long by 200m
wide, (i.e. approximately 5 ha in area) and nominally 6m deep. The dredge and dredge pond
construction site will occupy an area of more than 8 ha in an interdune depression (niaye).
Once the dredge is operational, it will commence mining along a dredge path located entirely
within the dunes. The landscape will be restored progressively as the dredge proceeds along
the mining path. The initial dredge pond will be rehabilitated after the dredge commences
mining into the dunes. Rehabilitation of the hardstand area beside the initial dredge pond will
be undertaken when the site is no longer required. Refer to Figure 1.4 for details of mine
path and ancillary infrastructure.

A Mineral Separation Plant (MSP), power station, fuel farm, nursery and access road to
connect the mine site with the MSP will be established, with construction lasting
approximately 24 months. A maximum of 800 workers will be required during the
construction of the dredge, dredge pond, MSP, power station, fuel farm and access road.
After the construction period, around 250 employees will be required to operate the GCP
(dredge, MSP, transport, laboratory, power station, exploration and revegetation). The
dredge and MSP will operate 24 hours a day, seven days a week, 52 weeks per year.
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As the dredge mines through the dunes, the floating wet concentrator separates the mineral
concentrate (approximately 2% of the sand mass) and the remaining sand is pumped to the
rear of the dredge pond where it is hydrologically shaped and restored to reflect the original
landscape. In this way, the dredge moves progressively through the sand ore body, at a rate
of approximately 7 km per year, and the landscape is reshaped as it goes. The reformed
landscape will be revegetated progressively, as required, with revegetation requirements
determined in consultation with the local community and Forestry Commission.

1.5 Project Objectives

The GCP aims to:

supply zircon and ilmenite to world markets for at least 20 years;

e conduct operations in an environmentally responsible manner by understanding and
effectively managing environmental impacts;

e comply with all relevant laws, regulations and permits of Senegal and with Equator
Principles;

e develop an ongoing relationship with local communities through effective community
consultation programs, employment opportunities and implementation of a social support
program; and

e contribute to local, regional and national economies through employment and royalties.

1.6 Legislative Requirements, Guidelines and Commitments
1.6.1 Corporate Code of Ethics

MDL formally adopted a Code of Ethics in June 2004. The Code sets out standards that all
company officers and employees are expected to comply with while engaging in company
activities; this includes the GCP. Under the Code, all officers and employees are expected
to:

e comply with the law;

e act honestly and with integrity;

e not place themselves in situations which result in divided loyalties;

e use GCO'’s assets responsibly and in the best interests of GCO; and

e be responsible and accountable for their actions.

MDL'’s Board will review and assess the implementation of the Code each year.

MDL’s Corporate Governance Statement identifies the company’s core values and code of
conduct to:

e act with integrity and fairness;
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e create a safe, challenging and rewarding workplace;
e respect and protect the environment;

e be commercially competitive; and

o foster a performance-driven culture.

MDL'’s strategy is to explore internationally for and operate profitable and environmentally
sound mineral sands and gold projects that create wealth for shareholders and add value for
clients and other stakeholders.

1.6.2 Mining Convention

The Mining Convention between MDL and the GRS was executed on 9 September 2004,
formally decreed on 10 September 2004 by Ministerial Arréte 7474, and recorded in the
Government Gazette (Journal Officiel) of 30 October 2004. Through the Mining Convention
an official exploration licence (Permis de Recherché) was obtained to explore for zircon,
rutile, ilmenite, leucoxene and other associated minerals in a 445.7 km? rectangular
exploration area on the Grande Céte. Following approval of the EIES for the GCP, a Mining
Concession (Concession Miniére) was granted in November 2007 (see Section 1.6.3).

The Mining Convention stipulates commitments and requirements relevant to the
management of environmental and social issues associated with exploration and mining at
the GCP. These commitments are summarised below:

¢ the deposit will be mined in such a manner as to protect the environment (Article 23);

e preference in employment will be given to Senegalese personnel where qualifications,
skills and experience are equivalent (Article 31.3);

e local labour will be used for all positions which do not require any special professional
qualifications (Article 31.3);

e a programme for basic and continuous training and promotion of Senegalese personnel
will be implemented to ensure the use of Senegalese personnel in all phases of the
mining activities (Article 31.3);

e GCO will contribute to the basic and further training of officers responsible for the
management and promotion of the Senegalese mining sector, on the basis of a protocol
for convention to be concluded with the Minister for Mines (Article 31.3);

e housing for workers employed on site will be provided in accordance with regulations for
hygiene and cleanliness (Article 31.3);

e GCO will contribute to the construction or, where applicable, the improvement or
extension of health, educational and leisure infrastructure for workers and members of
their immediate families, taking into account the economic situation of the society and
complying with local standards (Article 31.4);

e GCO will comply with Senegalese standards for safety, hygiene and cleanliness and the
protection of the environment (Article 31.7);

e GCO is required to indemnify the State or any physical person or corporation for
damages or financial losses which it causes (Article 31.12);
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e GCO will be required to pay compensation to residents or land-users for losses,
privations of use or damages resulting from mining activities (Article 32.6);

e Mining titles must respect the provisions of the Forestry Code, particularly those of
Article L 44, concerning mining in classified forests (Article 33.2);

e GCO will establish a trust account to cover costs of rehabilitation of the mining site
(Article 33.4);

e GCO is required to take necessary measures to protect the environment (Article 33.6),
including:

= regular monitoring of soil, water and air quality in the Project area and surrounding
areas;

= disposal of excavated material in such a way as to be able to control, within
acceptable limits, landslides and earth movements, deviation and sedimentation of
water courses, formation of sites of contaminated water retention and deterioration of
neighbouring soils and vegetation;

= discharging wastewater which meets international standards;

= avoiding discharge of toxic chemical solutions, products and dangerous substances
on to the earth or into the air; and

= effectively neutralising and controlling waste products so as not to significantly and
unfavourably affect climatic conditions, the soil, vegetation or water resources of the
Project area;

e GCO will reinstate the mined area so that the contour of the land blends reasonably with
the local topography (Article 33.6); and

o if objects of national cultural significance are discovered during exploration and mining,
GCO will inform the relevant government authorities and will not disturb the objects for a
period specified by the relevant authorities (but not exceeding one month). GCO will
contribute to the costs of transferring such objects, within reasonable limits (refer to
Articles 33.7 and 33.8).

1.6.3 Mining Concession

In November 2005, MDL applied to the GRS for a Mining Concession (Concession Miniere)
to allow exploitation of the heavy mineral resources of the Grande Céte. The application was
accompanied by an Environmental and Social Impact Assessment (EIES) prepared by
Tropica (2005).

Extensive consultation with both the community and government authorities was undertaken
by Tropica during preparation of the EIES. The EIES was approved by the Environmental
Department, which is part of the Ministry of Environment and Nature Conservancy on
20 January 2006.

The Mining Concession was granted on 2nd November 2007.

1.6.4 National Legislation and Regulations

Laws and regulations of GRS that are relevant to the environmental and social management
of the GCP are listed in Table 1.2. The relevance of these documents will be reviewed
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periodically to determine if there has been any change of status, or if any laws should be

added to or removed from this list.

Table 1.2 - National Policy, Legislation and Regulations Applicable to the GCP

English Title French Title Date Decreed
Mining Code Loi no. 2003-36 du 24 novembre 2003 2003

portant Code Minier
Decree no. 2004-647 (17 May 2004) — | Le décret no. 2004-647 du 17 mai 2004 | 2004
Application of the Mining Code portant application du Code Minier
Environment Code Loi no. 2001-01 du 15 janvier 2001 1983,

portant Code de I'Environnement

updated 2001

Decree no. 2001-282 (12 April 2001) —
Application of the Environment Code

Le décret no. 2001-282 du 12 avril 2001
portant application du Code de
I’'Environnement

2001

Forestry Code Loi no. 98-03 du 8 janvier 1998 portant 1998
Code Forestier

Hunting and Fauna Protection Code Loi no. 86-04 du 24 janvier 1986 portant | 1986
Code de la Chasse and de la Protection
de la Faune

Decree no. 86-844 (14 July 1986) to Le décret d’application no. 86-844 du 1986,

fix basis for fauna protection and
management, supplemented by
decree of application on 25 June 1998

14 juillet 1986 et les décrets
d’'application du 25 juin 1998

updated 1998

Agro-forestry-pastoral Orientation Law | La loi no. 2004-16 du 4 juin 2004 portant | 2004
loi d’orientation agro-sylvo-pastorale
Cattle-Run Regulation Le décret no. 80-268 du 10 mars 1980 1980
portant organisation du parcours de
bétail
National Action Plan for the Plan National d’Action pour 1993
Environment I'Environnement (PNAE)
National Anti-Deforestation Action La Programme d’Action National de 1998
Program Lutte Contre la Désertification
(PAN/LCD)
National Monograph on Biodiversity in | La Monographie Nationale de la 1998
Senegal Biodiversité au Sénégal
National Strategy and National Action | La Stratégie Nationale et le Plan 1998
Plan for the Preservation of National d’Actions pour la Conservation
Biodiversity de la Biodiversité
National Implementation Strategy of La Stratégie Nationale de Mise en 1999
UN Convention on Climate Change ceuvre de la convention cadre des
Nations Unies sur les changements
climatiques
National Strategy for Sustainable La Stratégie Nationale de 2005
Development Développement Durable
Water Code Loi no. 81-13 de 4 mars 1981 portant 1981
Code de I'Eau
Wastewater Discharge Standard La norme sur les rejets des eaux usées | 2001
(NS 05-061)
Inter-ministerial decree no. 1555 L’arrété interministériel no. 1555 de 2002
(15 March 2002) applying wastewater | 15 mars 2002 portant application de la
discharge standard NS 05-061 norme NS 05-061 sur les rejets des eaux
usées
Atmospheric Pollution Standard NS La Norme de rejets NS 05-062 — 2004
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English Title

French Title

Date Decreed

05-062

pollution atmosphérique

Table 1.3 - National Policy, Legislation and Regulations Applicable to the GCP (cont)

English Title

French Title

Date Decreed

Land Use Legislation:

La Législation fonciére:

Law no. 64-46 (17 June 1964) La loi no. 64-46 du 17 juin 1964 relative 1964

concerning the national domain; au domaine national;

Law no. 76-66 (2 July 1976) pertaining | La loi no. 76-66 du 2 juillet 1976 portant | 1976

to the State Code; Code du Domaine de I'Etat;

Civil Code and the Decree of 26 July Le Code civil et le décret de 26 juillet 1932

1932 1932

Public Health Code Loi coloniale no. 54-418 du 15 avril 1954 | 1954
portant Code de la Santé publique

Reproductive Health Law Loi no. 2005-18 du 5 aodt 2005 relative 2005
a la santé de la reproduction

Hygiene Code Loi no. 83-71 de 5 juillet 1983 portant 1983
Code de I'Hygiene

Labour Code Loi No. 97-17 du 1 décembre 1997 1997
portant Code du Travalil

National Emergency Organisation Plan national d’organisation des secours | 1999

Plan

Monument and Site Preservation Law | La loi no.71-12 du 25 janvier 1971 fixé 1971
le regime des monuments historiques et
celui des fouilles et découvertes

Decree No. 73-746 (8 August 1973) Le décret no. 73-746 du 8 ao(t 1973 1973

on the application of the Monument portant application de la loi no.71-12

and Site Preservation Law

Local Communities Code La loi no. 96-06 du 22 mars 1996 portant | 1996
Code des Collectivités Locales

Law no. 96-07 (22 March 1996) La loi no. 96-07 du 22 mars 1996 portant | 1996

transferring environmental jurisdiction | transfert des competences

to local communities environnementales aux collectivités
locales

Decree No. 96-1134 (27 December Le décret no. 96-1134 du 27 décembre 1996

1996) on the application of the law 1996 portant application de la loi portent

transferring jurisdiction of transfert de compétences aux regions,

environmental matters and aux communes et aux communautés

management to regions, communes rurales, en matiére d’environnement et

and rural communities de gestion des resources naturelles

National Action Plan for Hazardous Plan National d’Action pour la gestion 1999

Waste Management

des déchets dangereux au Sénégal

Draft Standard on Management of
Solid Waste

Projet de Norme relative a la Gestion
des Déchets Solides

In preparation
since 2005

The National Action Plan for the Environment (1993) (PNAE) provides a strategic framework

of reference regarding environmental planning.

The PNAE evaluates the state of the

environment, identifying the principal problems and stakeholders for key economic, industrial,
social and environmental areas. It offers solutions and strategies for managing these issues.
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Relevant sections of the PNAE include Chapter 1.1.7 — Mines, Energy and Industry. As
stated in the sub-section on ‘Appraisal: Mines and Geology’:

e«  The principal environmental impacts resulting from the mining industry include soil
erosion, deforestation and atmospheric pollution; and

. Future environmental strategies should be based upon the rehabilitation of degraded
areas and the use of technologies focussed upon preserving the current
surroundings and natural resources.

The PNAE also presents actions for protection of the littoral belts and the area of the Niayes,
including stabilising the dunes and protection of the basins from sand encroachment. The
Plan aims to establish 45,000 ha of stabilised dunes between 1994 and 2015.

The Environment Code (2001), Senegal’s principal environment law, aims to establish a set
of fundamental principles designed to manage and protect the environment against all
possible forms of degradation arising from the economic, social and cultural development of
Senegal. The Code defines procedures for environmental impact assessment, including
community consultation. The Code also defines key environmental terms and sets out the
Government’s environmental policies for four key areas: classified installations (any source,
mobile or fixed, capable of posing a threat to the environment); water pollution; noise
pollution; and air pollution and unpleasant odours. The following sections are particularly
relevant to the mining industry:

o Title I, Chapter 3 ‘Instruments for the Protection of the Environment’ — Specifies the plans
that are integrated into the environmental policy, including the National Action Plan for the
Environment, and the National Management Plan for Hazardous Waste.

o Title Il, ‘Prevention and Fight against Pollution and Noise’ — Outlines the measures for
preventing and taking action against an environmental incident for such areas as in
Chapter | ‘Classified Installations’, Chapter 3 ‘Managing Waste’, Chapter 4 ‘Harmful and
Dangerous Chemical Substances’, and Chapter 6 ‘Implementing an Emergency Plan’.

e Title Ill, ‘Protection and Enhancement of Receiving Environments’ — Outlines the
regulations surrounding discharging of waste into different environments, including water
(Chapter 1), the atmosphere (Chapter Il) and soil and the sub-strata (Chapter 1l1), as well
as noise pollution regulations (Chapter 1V).

o Title IV, Chapter | ‘Penal Sanctions’ — Outlines the penalties imposed for non-compliance
with the Environment Code.

Decree No. 2001-282 (2001) pertains to the application of the Environment Code and
specifies the allowable amount of discharge for different types of pollution. Article R84 sets
the maximum levels of noise pollution at the nearest residence between 55 and 60 decibels
during the day and 40 decibels at night. For air pollution, Article R72 requires all installations
to apply all reasonable methods to prevent and reduce emissions, which is supported by the
Atmospheric Pollution Standard NS 05-062 (2004), outlining the maximum emission levels
permitted. It is noted that fuel available in Senegal is supplied by the Senegalese
government and users have no control over its sulphur content.

The Mining Code (2003) is the primary legislation regulating the mining industry in Senegal,
covering both exploration and mining activities. Sections of the code that are relevant to
environmental and social management of the GCP include:
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o Title IX, Chapter 5 ‘Environmental Protection’ — Specifies the requirement for an
environmental impact study; for setting funds aside for rehabilitation and closure and
compliance with the Forestry Code (Art. L44).

o Title VIII, Article 55, ‘Equalisation and Support’ — Ensures that a portion of income from
the mining operation is set aside as a fund for the local communities (Community
Equalization Fund).

e Article 76 of the Mining Code requires the holder of the mining title to compensate owners
or occupants of land occupied by the mining title holder.

o Article 84 requires a Mine Site Rehabilitation Fund to be established with terms and
conditions fixed by decree.

In 2001, the GRS developed discharge water quality standards. The Inter-ministerial Decree
N° 1555, 2002 sets out the conditions for the application of discharge water standards
(NS 05-061). Where national guidelines are not available, international guidelines will be
applied to the GCP.

1.6.5 International Conventions

International conventions ratified by Senegal and having relevance to the mining project were
identified in the EIES (Tropica 2005). They are listed in Table 1.3 along with comments on
the implications of these conventions for the GCP and potential requirements for the Project
operations.

Table 1.4 - International Conventions Ratified by Senegal and Relevant to the GCP

Convention

Implications for GCP

Project Requirements

Convention on
International Trade in
Endangered Species
(CITES)

Avoidance of trade in
endangered species.

No trade in endangered species will
be undertaken as part of this Project.

United Nations
Convention on
Biological Diversity
(CBD)

Vegetation mapping prior to
disturbance to ensure that
existing biodiversity is recorded
and appropriate revegetation
measures can be implemented.
Revegetation of mined areas will
endeavour to restore pre-
existing vegetation to maintain
existing biodiversity.

Pre-mining mapping of vegetation,
development of revegetation plan in
conjunction with Forestry
Commission, to address appropriate
mitigation measures for any impacts
on threatened species.

United Nations
Framework Convention
on Climate Change and
the Kyoto Protocol

Under the Kyoto Protocaol,
Senegal has no restrictions on
its greenhouse gas emissions
because it is a Non-Annex 1
country. It is possible for
Senegal to trade in Carbon
Credits with Annex 1 countries.

Greenhouse gas (GHG) emissions
from the proposed 28 MW power
station will be approximately 90,000
tonnes of CO, equivalent per year if
heavy fuel oil is used, or
approximately 66,000 tonnes of CO,
equivalent per year if natural gas is
used. If the project produces more
than 100,000 tonnes CO, equivalent
per year, then annual quantification
and monitoring of GHG emissions
would be necessary to satisfy IFC
Performance Standard 3, Clauses 10
and 11.
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Table 1.5 - International Conventions Ratified by Senegal and Relevant to the GCP

(cont)

Convention

Implications for GCP

Project Requirements

Convention on the
Protection of World
Cultural and Natural
Heritage

World Cultural and Natural
Heritage refers to cultural and
natural heritage sites of
outstanding universal value.
Five sites have been identified in
Senegal: the Island of Goree;
the Djoudj Bird Sanctuary;
Niokol-Koba National Park;
Island of Saint-Louis; and Stone
Circles of Senegambia.

None of the five sites of World
Cultural and Natural Heritage value
identified in Senegal is located within
the GCP exploration permit area.

Convention on
Protection of Wetlands
of International
Importance (RAMSAR
Convention)

Four wetlands in Senegal are
listed under the Ramsar
Convention, but none is located
within or near the Project area.

The Project will not affect Ramsar-
listed wetlands.

Montreal Protocol on
substances which
deplete the ozone layer

The Montreal Protocol stipulates
that the production and
consumption of compounds that
deplete ozone in the
stratosphere -
chlorofluorocarbons (CFCs),
halons, carbon tetrachloride,
and methyl chloroform - are to
be phased out by 2000 (2005 for
methyl chloroform).

No substances listed on the Montreal
Protocol will be used in the operation
of this Project.

United Nations
Convention to Combat
Desertification

Desertification is the
degradation of land in arid,
semi-arid and dry sub-humid
areas. It is caused primarily by
human activities and climatic
variations. The Convention
provides criteria for developing
action programmes to combat
desertification, through enabling
local people to reverse land
degradation.

Revegetation undertaken as part of
the rehabilitation of the mined dunes
will assist in local efforts to combat
desertification. Local expertise will
be involved in developing and
implementing the revegetation plan.

Convention Concerning
Basic Aims and
Standards of Social
Policy (International
Labour Organisation
Convention)

Protection of basic rights for
workers including: fair treatment,
non-discrimination, equal
opportunity, safe and healthy
working conditions.

MDL Senegal and GCO will respect
workers’ basic rights and provide a
safe and healthy working
environment, in accordance with IFC
Performance Standard 2 on Labour
and Working Conditions.

International Atomic

Energy Agency (IAEA)
standards for transport
of radioactive materials

The IAEA transport regulation
has an exemption level of 1 Bg/g
specific parent activity for
natural U and Th with a 10 times
exemption level for “natural
material and ores containing
naturally occurring radionuclides
which are not intended to be
processed for the use of these
radionuclides”. All GCO'’s
mineral products are covered by
this exemption.

The radioactivity of the mineral
products and monazite-bearing
waste stream from the GCP has
been assessed by the Australian
Nuclear Science and Technology
Organisation (ANSTO) and will be
assessed regularly for compliance.

Monazite-bearing material from the
Mineral Separation Plant will be
mixed with other tailings and pumped
back to the dredge pond for
incorporation in the reformed dunes.
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1.6.6 Compliance with Equator Principles

MDL is seeking project financing from financial institutions that subscribe to the Equator
Principles. The Equator Principles provide a framework for financial institutions to determine,
assess and manage environmental and social risk in project financing. Adherence to the
principles ensures that projects are developed in a manner that is socially responsible and
reflects sound environmental practices. In order to obtain financial backing for this project
via these financial institutions, GCO must demonstrate compliance with the Equator
Principles.

The aims of the ten Equator Principles (July 2006) are summarised below. A complete
statement of the Principles is available from http://www.equator-principles.com

Principle 1. Review and Categorisation — Categorise the project based on the magnitude of
its potential impacts and risks. Financiers have assessed this Project as being a Category A
project — a project with ‘potential significant adverse social or environmental impacts that are
diverse, irreversible or unprecedented.’

Principle 2: Social and Environmental Assessment — Complete a Social and Environmental
Assessment to satisfaction of financial institution; propose mitigation measures. Tropica’'s
(2005) EIES and this ESMMP.

Principle 3: Applicable Social and Environmental Standards — Assess compliance with host
country laws, regulations, permits, IFC Performance Standards and World Bank Pollution
Prevention and Abatement Handbook. This ESMMP identifies relevant laws and regulations
and provides strategies to achieve compliance with these laws and guidelines; the
Environmental and Social Monitoring Manual (ESMM) outlines management and monitoring
procedures which will allow assessment of compliance with those laws and regulations.

Principle 4: Action Plan and Management System — Prepare an Action Plan to describe and
prioritise actions needed to implement mitigation measures; establish a social and
environmental management system. This ESMMP identifies environmental and social
management issues and proposed mitigation measures. Environmental and social
management procedures and plans will be developed to address these issues and will be
incorporated in an Environmental Management System.

Principle 5: Consultation and Disclosure — Consult with project-affected communities in a
culturally appropriate manner; incorporate communities’ concerns into project management.
Tropica’s (2005) EIES and ongoing GCO consultation.

Principle 6: Grievance Mechanism — Establish appropriate procedures to receive and
address concerns or grievances raised by individuals or groups from project-affected
communities. Proposed procedures are described in Section 17.4 of this ESMMP.

Principle 7: Independent Review — An independent social or environmental expert will review
the EIES, Action Plan and consultation process documentation to assess Equator Principles
compliance. A draft version of this ESMMP was reviewed by an independent external
auditor. GCO will organise additional independent reviews of the environmental
management system as it is developed.

Principle 8: Covenants — Incorporate covenants linked to compliance with all relevant laws,
regulations and permits; comply with Action Plan; provide regular reports on compliance; and
decommission the facilities in accordance with an agreed Closure Plan. This ESMMP
identifies relevant laws, regulations and permits and provides the background and framework
for monitoring compliance with these laws and regulations.

Umwelt (Australia) Pty Limited
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Principle 9: Independent Monitoring and Reporting — Financial Institution will require
appointment of independent environmental and/or social expert to verify monitoring
information and to ensure ongoing monitoring and reporting.

Principle 10: Equator Principles Financial Institution (EPFI) Reporting — Each EPFI commits
to periodically report publicly about its Equator Principles implementation processes and
experience.

1.6.7 World Bank/IFC Guidelines and Performance Standards

GCO has committed to designing, operating, decommissioning and rehabilitating the GCP in
a manner consistent with high standards of environmental practice, including relevant World
Bank/IFC policies and guidelines and in accordance with GRS legislation and guidelines.

World Bank Environmental Health and Safety (EHS) Guidelines are technical reference
documents that address IFC’s expectations regarding the industrial pollution management
performance of projects financed by the IFC. Banks subscribing to the Equator Principles
also apply these guidelines to projects they finance. The guidelines are designed to assist
managers and decision makers with relevant technical information to support actions aimed
at avoiding, minimizing and controlling EHS impacts during the life of a project. EHS
Guidelines can be found at the following link:
http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines

IFC Performance Standards that are potentially relevant to the environmental and social
management of the GCP are described in Table 1.4. The IFC Performance Standards, and
Guidance Notes to accompany each Performance Standard, are available at:
http://www.ifc.org/ifcext/enviro.nsf/Content/EnvSocStandards

Table 1.6 - Description of Current IFC Performance Standards on Social and
Environmental Sustainability (IFC 2006)

Performance Standard (PS) | Content

PS 1: This Standard underscores the importance of managing social and
Social and Environmental environmental performance throughout the life of a project. It
Assessment and Management | requires a Social and Environmental Management System

System incorporating: social and environmental assessment; management

program; organisational capacity; training; community engagement;
monitoring; and reporting.

PS 2: This Standard recognises that the pursuit of economic growth
Labour and Working through employment creation and income generation should be
Conditions balanced with protection for basic rights of workers. It underscores

the importance of establishing and fostering a sound worker-
management relationship. It requires safe and healthy working
conditions with fair treatment, non-discrimination and equal
opportunity for workers. This Standard also addresses issues of
child labour and forced labour in order to protect the workforce.

PS 3: This Standard outlines a project approach to pollution prevention and
Pollution Prevention and abatement, in line with internationally disseminated pollution
Abatement prevention and control technologies and practices which are

technically and financially feasible and cost-effective. It requires
consideration of ambient conditions and application of suitable
technologies and practices during the project life-cycle.

Umwelt (Australia) Pty Limited
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Table 1.7 - Description of Current IFC Performance Standards on Social and
Environmental Sustainability (IFC 2006) (cont)

Performance Standard (PS)

Content

PS 4:
Community Health, Safety and
Security

This Standard requires evaluation of the risks and impacts to the
health, safety and security of the affected community during the
design, construction, operation and decommissioning of the project.
It addresses the responsibility of companies to avoid or minimise
such risks and impacts caused by project activities.

PS 5:
Land Acquisition and
Involuntary Resettlement

This Standard is applied wherever land, housing or other resources
are taken involuntarily from people. It requires the consideration of
feasible alternative project designs to avoid or minimise physical or
economic displacement, while balancing environmental, social and
financial costs and benefits. It outlines compensation and benefits
for displaced persons and guidance on resettlement planning and
implementation. It also covers economic displacement where the
project causes loss of income or livelihood without physically
displacing people.

PS 6:

Biodiversity Conservation and
Sustainable Natural Resource
Management

This Standard provides guidelines on protecting and conserving
biodiversity, and management of renewable resources. It requires
an assessment of the significance of project impacts on biodiversity,
as well as mitigation measures to avoid or minimise the impacts. It
also requires companies to demonstrate sustainable management of
natural resources.

PS7:
Indigenous Peoples

This Standard aims to develop and maintain a positive and ongoing
relationship with indigenous people. It generally requires the
avoidance of adverse impacts, and information disclosure,
consultation and participation. In addition, it sets forth the special
requirements and procedures to be carried out where the project
causes impacts on traditional or customary lands under use by
indigenous peoples.

PS 8:
Cultural Heritage

This Standard provides guidelines on protecting cultural heritage
discovered during the course of project activities. Besides relevant
national laws, internationally recognised practices for protecting
cultural heritage need to be undertaken. It requires protection of
known cultural heritage from adverse impacts of project activities,
through consultation with national or local regulatory agencies. It
also requires development of a chance find procedure when the
project is located in an area where cultural heritage is expected to be
found.

In addition to the Performance Standards described in Table 1.4, there are a number of IFC
guideline documents that may be applicable to the GCP, as listed in Table 1.5. Reference to
the Environmental, Health and Safety Guidelines (IFC 2007) is required under IFC

Performance Standard 3.
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Table 1.8 - World Bank and IFC Guidelines

Topic Reference

Environmental Health and Safety Guidelines for Mining IFC and World Bank Group 2007
Environmental, Health and Safety General Guidelines IFC and World Bank Group 2007
The Environmental section includes: IFC and World Bank Group 2007

« Air Emissions and Ambient Air Quality;
« Energy Conservation;

« Wastewater and Ambient Water Quality;
« Water Conservation;

« Hazardous Materials Management;

« Waste Management;

« Noise; and

« Contaminated Land.

The Occupational Health and Safety section includes: IFC and World Bank Group 2007
« General Facility Design and Operation;
« Communication and Training;

« Physical hazards;

« Chemical Hazards;

« Biological Hazards;

« Radiological Hazards;

« Personal Protective Equipment (PPE);
« Special Hazard Environments; and

« Monitoring.

The Community Health and Safety section includes: IFC and World Bank Group 2007
« Water Quality and Availability;

« Structural Safety of Project Infrastructure;
« Life and Fire Safety (L&FS);

« Traffic Safety;

« Transport of Hazardous Materials;

« Disease Prevention; and

« Emergency Preparedness and Response.

The Construction and Decommissioning section includes: IFC and World Bank Group 2007
« Environment;

« Occupational Health and Safety; and
« Community Health and Safety.

Monitoring World Bank 1998

Electric Power Transmission IFC and World Bank Group 2007
Thermal Power Plants IFC and World Bank Group 2008
Roads and Highways IFC 1998

Waste Management Facilities IFC 1998

Wastewater Reuse IFC 1998

Wildland Management IFC 1998

All these documents are available at the IFC website:
http://www.ifc.org/ifcext/enviro.nsf/Content/EnvironmentalGuidelines

Umwelt (Australia) Pty Limited
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1.6.7.1 Review of IFC Policies and Guidelines

IFC has recently completed (April 2007) a comprehensive review and update of the
Environmental, Health and Safety (EHS) Guidelines and some Industry Sector guidelines
(December 2007, December 2008). Review and updating of some Industry Sector
guidelines is still in progress.

1.6.8 Water Quality, Air Quality and Noise Guidelines

In developing an environmental and social management and monitoring program for the
GCP, it is necessary to consider the:

e emission guidelines for off-site release of airborne contaminants;
o discharge guidelines for off-site release of water-borne contaminants; and

o ambient guidelines for the protection of beneficial uses and environmental values, such
as drinking water, air quality and noise.

Potentially applicable guidelines for air quality, water quality and noise are presented in
Table 1.6. The relevance and applicability of these guidelines will be reviewed periodically,
to determine if there has been any change of status or if any should be added to or removed
from Table 1.6. The guidelines which are most relevant to the GCP are shown in bold text in
Table 1.6 and specified in the Environmental and Social Monitoring Manual (Umwelt 2010 -
Appendix 2D in DFS Volume 2).

Table 1.9 - Potentially Applicable Water, Air Quality and Noise Standards and

Guidelines

Source Potential Guidelines

Discharge/emission

Senegal Inter-ministerial Decree n° 1555 Water Discharge Guidelines (2002)
Waste Water Discharge Standard, NS 05-061

Senegal Emission Limits for Stationary Combustion Engines (2003) (see
Atmospheric Pollution Standard NS 05-062)

World Bank Environment, Health and Safety Guidelines. Mining and Milling — Open

Pit (1995)
(Use updated guidelines when available)

IFC/World Bank

Environmental, Health and Safety Guidelines (2007)

IFC Performance Standard 3: Pollution Prevention and Abatement (2006)
Air quality

Senegal Atmospheric Pollution Standard, NS 05-062 (2004)

World Bank Environment, Health and Safety Guidelines. Mining and Milling — Open

Pit (1995)
(Use updated guidelines when available)

IFC/World Bank

Environmental, Health and Safety Guidelines (2007)

World Health
Organisation (WHO)

Air Quality Guidelines for Europe (2000)

IFC

Performance Standard 3: Pollution Prevention and Abatement (2006)

National Environment
Protection Council
(Australia)

National Environment Protection (Ambient Air Quality) Measure (2003)
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Table 1.10 - Potentially Applicable Water, Air Quality and Noise Standards and
Guidelines (cont)

Source Potential Guidelines

Drinking water

Senegal N/A

World Health Guidelines for Drinking Water Quality (2008)

Organisation (WHO)

Irrigation/livestock

ANZECC/ARMCANZ Australian and New Zealand Water Quality Guidelines. Australia and
(Australia) New Zealand Environment and Conservation Council & Agriculture and
Resource Management Council of Australia and New Zealand (2000)
Noise
Senegal Environment Code
Application Decree of the Environment Code
IFC/World Bank Environmental, Health and Safety Guidelines (2007)

1.6.9 EIES Commitments

The Environmental and Social Impact Assessment for the GCP (Etude d'Impact
Environnemental et Social (EIES)) was completed by Tropica Environmental Consultants in
November 2005, prior to final decisions on the locations of various road works, power station,
mineral separation plant and mine path. At the time of writing the EIES, the proposed mine
path extended for approximately 10 km north of Diogo (see Figure 29 in Tropica 2005).
During the first 10 years, the current proposed mine path extends for approximately 32 km
north of Diogo, over land with the same sorts of environmental and social impacts as were
identified in the EIES in 2005 (Figure 1.2). The EIES identified potential impacts from
development and operation of the GCP and proposed an environmental and social
management program (Plan de Gestion Environmentale et Sociale (PGES)). The PGES
proposed measures to mitigate the potential impacts of the GCP, as well as a system for
supervising the implementation of the mitigation and monitoring measures. The PGES
consisted of three plans:

e a Natural Resources Management Plan (Plan de Gestion des Ressources Naturelles
(PGRN));

e a Social Management Plan (Plan de Gestion Sociale (PGS)); and

e a Hygiene-Health-Safety Plan (Plan Hygiene-Santé-Sécurité (PHSS)).

The EIES proposed that the company would undertake consultation on each plan with an
external Technical Committee. GCO will inform relevant stakeholders on a regular basis to
ensure that the community and government authorities are aware of the practical and cost-

effective mitigation measures to be implemented.

Table 1.7 to Table 1.13 summarise the issues and mitigation measures identified in each of
these plans.

Umwelt (Australia) Pty Limited
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Table 1.11 - Natural Resources Management Plan - Flora and Fauna (from EIES)

Potential Negative
Impacts

Mitigation
Measures

Implementation Methods

Timeframe for
Implementation

Person(s) in Charge

Key Performance
Indicator

Loss of vegetation (both

Revegetation of

Identify and acquire land for

Before starting any

GCO

Progress in planting

local species and previously vegetated | tree nurseries. operations. Forestry Commission program.
glar&ta_tlon sp§0|es) inthe | areas. Produce seedlings. At the start of PRL Mapping
redging path. Reforest degraded Prepare a planting program. operations. CR Logging Plan
land and older After the start.
plantations. Logal People (F_orest
vegetation to local Women ge tc)p’ '
people. - ’
Committee
Removal of individual trees | Replace removed Set up a Logging Plan and a Before mining starts. GCO Numbers of
of local species. trees. process to identify individual Forestry Commission removed/replaced
mature trees to be preserved Committee trees.
or replaced.
Awareness
Habitat destruction Immediate Prevention measures. Following mining. GCO Habitat condition
rehabilitation of Identify appropriate habitats. Forestry Commission
mined areas.
Community Lo_ng-tgrm _faunal CR
reintroduction program.
Conservation Zones Prog Local people
Managed faunal
reintroduction.
Encroachment on the No measures
Community Nature proposed — no RNC
Reserves (Réserves in project area.
Naturelles Communautaire
— RNCQ).
Loss of vegetation outside | Use existing tracks Identify and use existing Before the start of the GCO Mapping of tracks

dredge path (e.g. around
tracks).

and roads where
possible to minimise
vegetation loss.

tracks and roads.

project.

and roads.
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Table 1.12 - Natural Resources Management Plan - Flora and Fauna (from EIES) (cont)

Potential Negative Mitigation Implementation Methods Timeframe for Person(s) in Charge Key Performance
Impacts Measures Implementation Indicator
lllegal logging Surveillance of Signs prohibiting tree At the start GCO Regulations
Anti-poaching Anti-clearing regulations for CR Conduct verbal
measures. project site. briefings on
Verbal briefings on anti- regulations.
clearing regulations.
Risks of delay in the Careful timing of Prepare a revegetation plan At the start GCO Project plan
process of rehabilitation rehabilitation. (tree nurseries, planting, etc). Forestry Commission Observation
(depending on the season, CR
by comparison with the
speed of mining). Local People
Heads of villages
Risk that best adapted Nurseries use known | Good control of silviculture for | Before the start Forestry Commission Condition of
local species are excluded. | local species. targeted species. Local People nurseries.
Heads of villages
Lack of maintenance of Produce an Implement maintenance At the start GCO Report plantation

plantations.

integrated planting
and maintenance
plan.

regime, identifying participants
and their roles.

Forestry Commission
CR
Heads of villages

maintenance
activities.

Monitor development
and outcomes for
plantations.
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Table 1.13 - Natural Resources Management Plan — Landscapes (from EIES)

Potential Negative

Mitigation Measures

Implementation

Timeframe for

Person(s) in

Key Performance

Impacts Methods Implementation Charge Indicator
Visual impact of introduced | Remove infrastructure at the Dismantle and remove | End of the Project | GCO/local All introduced
buildings/infrastructure. end of the project. introduced community buildings/infrastructure
Construct using easily removed | buildings/infrastructure removed from project site.
buildings/infrastructure. at end of project.
Consider these issues | At the start of the GCO Include in project
in project Project. specifications.
specifications.
Waste discharge See Hygiene Health and Safety
Plan.
Risk of disturbance of Train dredge operators to Train dredge operators | Before start of GCO Numbers of training
archaeological sites. recognise shelly masses. to recognise shelly mining activities. sessions for mine operators
operators of the possibility of
finding shelly masses.
Inform the authorities when
possible archaeological sites
discovered.
Soil compaction and Establish direct transport routes | Research land use At the start of the GCO and the Project site layout plan.

subsidence.

and avoid productive land (avoid
multiple tracks).

and the role of local
authorities.

project.

local authorities.

Existing land uses within
the mining area will be
halted temporarily while
mining proceeds
(agriculture, forestry,
tourism etc).

Mined areas will be rehabilitated
to pre-existing uses at the end of
the project, or will be planned in
a suitable manner for specific
uses.

Dialogue with
appropriate authorities/
grower
representatives/ MDL.

At the start of the
project.

GCO and the
local authorities.

Agreed Rehabilitation Plan.

Destruction of soil
structure and reduction in
fertility.

Drivers trained to use
designated tracks.

Driver training
courses.

At the start of the
project.

GCO

Number of driver training
courses providing
information and raising
awareness.
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Table 1.14 - Natural Resources Management Plan — Landscapes (from EIES) (cont)

Potential Negative

Mitigation Measures

Implementation

Timeframe for

Person(s) in

Key Performance

Impacts Methods Implementation Charge Indicator
Risk of dune erosion being | Minimise the time between Immediate For whole project GCO Constant rate of
increased by the wind. clearing and rehabilitation of the | rehabilitation of the life. rehabilitation.
dunes in the mine path. mined dunes.
Risk of accidental or Secure hydrocarbon storage. Impermeable retention | At the start of the GCO Layout plan for production

systemic hydrocarbon
contamination of the soil.

system.

project.

site.

Risk of soil contamination
from accidental or
systemic discharge of
liquid or solid wastes from
domestic or mechanical
sources.

See Hygiene Health and Safety
Plan.
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Table 1.15 - Natural Resources Management Plan — Groundwater (from EIES)

Potential Negative Impacts

Mitigation Measures

Implementation

Timeframe for

Person(s) in

Key Performance

Methods Implementation Charge Indicator
The MSP and other project Net project pumping rates (from | Inform pumping From the start of GCO Pump meter readings.
facilities will use groundwater | the sand sheet aquifer) will not personnel about pump project. DGPRE
for domestic and production exceed the PAEP discharge limits.
purposes. recommendation of 15 m%h. Efficient methods to
Water management measures dewater tailings and
will ensure that water pumped return water to the
out of the dredge pond with dredge pond will
tailings will be returned to the minimise rate at which
dredge pond, so that the net water is drawn from the
extraction rate from the sand sand sheet aquifer.
sheet aquifer will not exceed 15
m®h. Top-up water may be
added to the dredge pond from
the deep aquifer, further
reducing demand on the sand
sheet aquifer.
Liquid effluents from MSP See Hygiene Health and Safety
may contaminate Plan.
groundwater.
Accidental or systemic Store hydrocarbons in Establish impermeable Before the start of | GCO Enter into contract with
pollution of groundwater by accordance with standard retention system. project. Specialised hydrocarbon specialist.
hydrocarbons. practice. Organise training company for | Number of training and
Train and raise awareness courses. disposal of awareness sessions
amongst personnel responsible | nonthly sampling of the hydrocarbon | for targeted personnel.
for refuelling machines. groundwater for contaminated | ponthly hydrochemical
Conduct refuelling in laboratory analysis. wastes. analysis.
impermeable areas using
trained personnel, aware of the
risks.
Umwelt (Australia) Pty Limited
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Table 1.16 - Natural Resources Management Plan — Groundwater (from EIES) (cont)

Potential Negative Impacts

Mitigation Measures

Implementation

Timeframe for

Person(s) in

Key Performance

Methods Implementation Charge Indicator

Risk of groundwater Install piezometer network to Undertake subsequent Throughout the GCO Quarterly report on
drawdown in the project area | monitor water table fluctuations | work to plot three-monthly | project. DGPRE water table variations.
due to: on a three-monthly basis. water table fluctuations.
« dredge pond intake;
« evaporation; and
e pumping.
The cone of depression could | Operate dredge pond at a size Model aquifer behaviour Throughout the GCO Groundwater
potentially affect other which limits the cone of under project conditions. | mining operation. DGPRE exploitation patterns.
activities using groundwater drawdown within the project
(agriculture areas, etc). This area.
could reduce groundwater
available in nearby wells.
The dredge pond exposes Daily checking of potential Regular inspection of tank | Every week GCO Motor inspection
the water table, making it sources of hydrocarbon or oil integrity where potential reports
vulnerable to various sources | discharges from motors in the pollutants are found in
of pollution, for example dredge pond. motors, including gear-
lubricants and hydrocarbons | The project will not use any case, tanks, etc.
from the dredge motors. chemical products.
The dredging activities could | Map the depth of the substrate Map sand thickness or Before start of GCO Map the impermeable
accidentally damage the and restrict mining to the sandy | the depth of the project activities DMG substrate.
impermeable substrate of the | beds (precisely estimate the substrate. DGPRE Map sand thickness.
layer. workable thickness of the

exploitable titaniferous sand).
Working through the sand The project will have to Conduct pumping tests At halfway GCO Hydrodynamic
unit and removing of fines recalculate the hydrodynamic At the end of the DGPRE parameters updated.

could potentially modify the
hydrodynamic parameters of
the aquifer (permeability,
coefficient of storage,
transmissivity).

parameters of the aquifer. If the
assumptions about aquifer
modification are confirmed, a
new appropriate discharge limit
for the groundwater will be
calculated and the DGPRE wiill
be informed.

project
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Table 1.17 - Social Management Plan (from EIES)

relevant parties and

precedence in the region.

affect people.

Potential Negative Mitigation Measures Implementation Timeframe for Person(s) in Key
Impacts Methods Implementation Charge Performance
Indicators
Encroaching on fields. | Government mandated Agreed compensation Before the Local Number of cases
compensation provided. rate based on beginning of the communities settled.
consultation with all activity that will GCO Level of

Administration
Affected people

satisfaction of
affected people.

by providing animal feed.

Conflicts with Favour local labour. Continuous consultation Before the start of | Local Number and
community concerning | Te|| the local population about the activity. communities percentage of the
their lack of project and its activities. GCO local people
involvement. . employed.
Populations

Occupancy of the Government mandated Map land use. Before the Local Number of settled
pasture zones. compensation provided to affected Provide support for beginning of communities cases.

providing new grazing or | affect people. Technical satisfaction of the

Services of State
Affected people

affected people.

Disruption of
commerce and trade
(weekly markets).

Release of the road for the market.

Support the market by
providing a parking area.
Construct new road.

Before the start of
activity.

Head of the
village
Local

communities
assisted by GCO

Status of market
organisation.
Level of
satisfaction of
affected people.

Moving of occupants
or activities.

Government mandated
compensation provided

Agreed compensation
rate based on
consultation with all
relevant parties and

precedence in the region.

Before the start of
activities which
are a source of
impact.

Local
communities

GCO
Administration
Affected people

Number of settled
compensation
cases.

Level of
satisfaction of the
affected people.
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Table 1.18 - Social Management Plan (from EIES) (cont)

Potential Negative Mitigation Measures Implementation Timeframe for Person(s) in Key
Impacts Methods Implementation Charge Performance
Indicators
Risk of market Government mandated Agreed compensation Before the start of | Local Number of settled
gardening activities compensation provided rate based on all the activities communities compensation
being disturbed. consultation with all which are a GCO cases.
relevant parties and source of impact. . Level of
: , Technical evel o
precedence in the region. Services of satisfaction of the
State. affected people.
Affected people
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Table 1.19 - Hygiene-Health-Safety Management Plan - Risk of Impacts on Hygiene, Health and Living Environment (from EIES)

Potential Negative
Impacts

Mitigation Measures

Implementation
Methods

Timeframe for
Implementation

Person(s) in
Charge

Key
Performance
Indicators

Discharge of solid
waste

Effective management: collection,
treatment, and removal.

Organising and regulating land use
around project sites to ensure a
healthy living environment.

Raise awareness amongst MSP
operators.

Composting and/or
burning of organic waste.

Removal of the
remainder to landfill.

Separation and recycling
of inorganic waste.

Make a person within
MDL responsible for

When project sites
are established.

GCO, through
the person
responsible for
hygiene.

Recycling
organisations
(local crafts for

State of living
environment at
project sites.

maintaining hygiene. instance).
Establish rules for the
management of waste
and provide these for
MSP operators.
Discharge of liquid Provide adequate collection facilities Secure septic tank for At the setting up of | GCO with the Operational
wastes: sewage to avoid pollution or groundwater toilets. Drain and close project sites, and help of a condition of
contamination. when project sites dredge. sanitation sanitation
decommissioned. specialist. system.
Install portable toilets on
the dredge.
Discharge of waste oil | Collection of waste oil and delivery to | Seek advice and support | At the start GCO with Quantity of used
a centre specialising in the recovery of | from a specialised support of a oils collected and
these products. company. specialist. treated

compared to that
used [proportion
collected and
treated].
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Table 1.20 - Hygiene-Health-Safety Management Plan - Risk of Impacts on Hygiene, Health and Living Environment (from EIES) (cont)

from vehicles and
motors)

Attenuate through traffic schedules.

MDL and require
contractors to undertake
as well.

Reduce traffic during
resting hours.

Potential Negative Mitigation Measures Implementation Timeframe for Person(s) in Key
Impacts Methods Implementation Charge Performance
Indicators
Air pollution Choose generators with low emission | Assess generators, GCO with the Levels of the
levels. considering their impacts support of a following
Conform to Senegal emissions on the environment. specialist. parameters
standards. Monitor pollution and air (COz, NO,, SO
Burn natural gas as fuel. quality. etc).
Identify remedial
measures and implement
when necessary.
Nuisance caused by Limit vehicle speed through villages. Raise awareness and Design at the start. | GCO with the Occurrence
vehicles Collaborate with local health Collaborate with local immediately. DEFCCSin | ocal
agencies. health agencies. lcolla}boratmn with | communities.
ocal
Contribute to the treatment of communities.
respiratory illnesses.
Noise pollution (noise | Prevent through vehicle choice. Apply this principle within | At the start. GCO Assessment of

local
communities.
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Table 1.21 - Hygiene, Health and Safety Management Plan — Sanitary Impacts (from EIES)

measures for their prevention.

Potential Negative Mitigation Measures Implementation Timeframe for Person(s) in Key
Impacts Methods Implementation Charge Performance
Indicators
Respiratory diseases Wear masks (workers). Include these Design at the GCO Occurrence of
caused by dust Raise awareness amongst communities. | diseases in workplace | start. With support of respiratory
inhalation Support for local health systems. d:sea_se prevention Implement DEFCCS and disease.
planning. immediately. with the Assessment of
Design and collaboration of local
implement tree local people. communities.
plantings.
Collaborate with local
health agencies.
Potential spread of Raise awareness amongst staff and Collaborate with the At the start and GCO Number of
STDs/AIDS (MST/SIDA) | local communities about the risks of local Health District throughout the Affected Health awareness raising
STDs/AIDS. (DS) in which the site | entire project. District (DS) meetings.
Organise and regulate project site is situated.
surroundings to reduce risky social
behaviour.
Raise awareness amongst project staff.
Other diseases (for Monitor vectors. Implement prevention | When dredge GCO Occurrence of
standing water is found) | communities about these diseases and | if necessary. District (DS)
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Table 1.22 - Hygiene, Health, Safety Management Plan — Safety Risks (from EIES)

Specific safety plan for each part of
the project.

Adopt safe working
practices in the various
work places.

Potential Negative Mitigation Measures Implementation Timeframe for Person(s) in Key

Impacts Methods Implementation Charge Performance
Indicators

Risks of accidents Road/track markings. Define rules/standards to | At the start GCO Number of

involving local people Implement speed bumps. be followed by all drivers accidents.

. . working on the project.
Raise awareness amongst drivers.
Bypass for markets.

Fire hazard or explosion | Implement a functional fire Design and implement a At the start GCO with the Number of
management system where fire risk management assistance of a incidents.
hydrocarbons are handled and system. specialist when
stored. Include safety clauses in needed.

contractor specifications. Contractors

Risk of industrial Wear life jacket around the dredge | Develop and implement a | At the start GCO Number of

accident pond. comprehensive safety industrial

plan for workers. accidents.
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2.0 Consultation and Identification of
Environmental and Social Issues

The Government of Senegal provided Terms of Reference for the EIES, which included
consultation with the public and with the principal institutions concerned with the Project.

During preparation of the EIES, Tropica consulted with government departments, local
government organisations and communities potentially affected by the Project, in the zone
from Mboro to Lompoul. The EIES was completed in December 2005. More recently, GCO’s

consultation has focussed on the Diogo area which is the location of the initial mine site,
MSP, and first five years of dredge path.

2.1  Authority Consultation

During preparation of the EIES, Tropica discussed potential impacts of the Project and
possible mitigation measures with various technical departments, including:

e Direction of the Territory Development (Direction de '’Aménagement du Territoire [DAT]);

o Direction of Management and Water Resource Planning (Division de Gestion et de
Planification des Resources en Eaux [DGPRE]);

e Direction of Horticulture (Direction de I'Horticulture [DH]);
o Direction of Mines and Geology (Direction des Mines et de la Géologie [DMG]); and

o Direction of Water, Forests, Hunting and Soil Conservation (Direction des Eaux, Foréts,
Chasses et Conservation des Sols [DEFCCS]).

Results of these discussions are summarised in Appendix 13 of the EIES (Tropica 2005).
The main issues of concern were:

e maintenance and restoration of vegetation to stabilise the dunes;

o risk of deforestation of filao and eucalyptus plantations, as well as clearing of the sand-
stabilising shrub and grass layers;

e exposure of dunes to wind erosion and development of dust-laden winds;

e sand-encroachment on inter-dune basins;

e potential lowering of the groundwater table due to the operation of the dredge pond; (note
that BRGM (1983) indicated long-term lowering of groundwater table since 1970s when
annual rainfall declined. This is confirmed by GCQO'’s baseline monitoring data. Lowering
of the groundwater table may be due to a combination of climate change and current
farming practices);

e protection of groundwater within the sand dunes from salinisation;

e protection of the impermeable base of the sand sheet aquifer;

e modelling of groundwater use for the Project; (GCO engaged PSM to model all
groundwater aspects as part of the DFS);

Umwelt (Australia) Pty Limited
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e monitoring the groundwater table (monitoring has been undertaken for the last 3+ years
at a large number of piezometers in the exploitation area);

o risk of chemical pollution;

o the importance of employing local people and providing training to raise their
qualifications;

e management of hygiene, health and safety issues;

e integrating the GCP with other projects active in the Niayes such as the ATADEN project
(Technical Aid in the Planning and Development of the Niayes); and

o the New Town project within the exploration area of the GCP.

2.1.1 New Town

At the time of writing the EIES in 2006, the Senegal Government was investigating a site on
the Grande Cote for establishing a New Town. The southern boundary of the proposed New
Town area was approximately 16 km north of Diogo and was located within the Exploration
Permit Area. The Environmental Impact Assessment for the New Town (Groupement
0O.C. Cacoub & Associes 2006) acknowledged GCO'’s mining proposal.

The Mining Convention between the Government of Senegal and MDL, which was signed in
September 2007, contains a plan showing a strategic mining corridor through the proposed
New Town area at Lompoul. This document acknowledges that the New Town proposal
does not preclude mining occurring through the area.

It is understood that the New Town proposal is unlikely to be pursued in the foreseeable
future.

2.2 Community Consultation

During preparation of the EIES, Tropica conducted public meetings to share information and
collect the community’s views on the Project. Initial meetings were held in Tivaouane, in
Méouane Sous Prefect Council, in Mboro City Hall, with Rural Councils of Darou Khoudoss
and Diokoul Diawrigne, and in Mboro, Fass Boye, Diogo and Lompoul villages.

Focus meetings for dialogue with specific groups were held in Mboro, Diogo and Lompoul to
inform most of the population and provide an opportunity for feedback.

At these meetings, the main issues raised included:

the importance of employing local labour;

e the need for ongoing community consultation throughout the duration of the Project;
o the installation of boreholes to monitor the groundwater table;

e concern about disappearance of endemic species in the Project area;

e possible provision of boreholes to supply water if the Project causes a deficit in available
water;

Umwelt (Australia) Pty Limited
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o the need to improve roads, sanitary and water infrastructure;
e unimpeded access for carts along tracks within the Project area;
e possibility of finding archaeological material;

o the GCP is located in an area of restoration and any rehabilitation by the Project must be
undertaken in cooperation with existing revegetation organisations;

e employment of women during the rehabilitation phase; Lompoul women are recognised
as having experience in revegetation; and

e integration of local environmental specialists in all phases of the Project.

An ongoing informal program of community consultation is being conducted by a
representative of GCO who meets with key Marabouts, Village Chiefs, President of the Rural
Council and Sous Prefect on a monthly basis to share information on project progress,
identify issues or problems and discuss solutions.

The community consultation program undertaken by Tropica during preparation of the EIES
has fulfilled the requirements of IFC Performance Standard 1 by:

o identifying affected communities;

e providing timely information on the nature and scale of the project, its duration and
potential impacts;

o disclosing information prior to project construction; and

e providing opportunities for communities to express their concerns about the project and
for GCO to respond to those concerns.

In 2007, on behalf of GCO, Earth Systems conducted a land, asset and livelihood baseline
study covering the then 5 to 7-year mine plan which extended approximately 20 km from
Fass Boye in the south to Lompoul sur Mer in the north. This study included consultation
with village elders and key informants to obtain an understanding of their livelihood, land
administration and use, social organisation, development needs and history. A separate
consultation was held for women’s groups (Earth Systems 2007). This study was updated in
2009 to cover land and assets within the current proposed 10-year dredge path (Earth
Systems 2010).

GCO is committed to ongoing communication with surrounding communities and to providing
compensation to landowners or occupiers who will be displaced from their land by the
Project.

GCO aims to build economic and social capacity and infrastructure for local communities and
seeks to employ local people for its operation wherever possible.

Umwelt (Australia) Pty Limited
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3.0 Project Description

GCO proposes to extract heavy minerals from the Quaternary sand dunes along the Grande
Cote by wet dredging. The dredge will float in a pond excavated into the groundwater table
and will progress through the dunes at a rate of approximately 7 km per year. A cutter-
suction dredge will deliver mined sand to a floating concentrator, which will separate the
heavy mineral concentrate (approximately 2%) from the remainder of the sand. The
remainder of the sand will be stacked at the rear of the dredge pond to approximate the
original topography.

Concentrate will be pumped to the MSP and further separated into a magnetic (ilmenite)
stream and a non-magnetic (zircon, rutile, leucoxene) stream.

Zircon, ilmenite, rutile and leucoxene will be separated from the other heavy minerals in the
concentrate and stockpiled ready for truck transport to the port of Dakar for shipment to
overseas markets. limenite will be transported to the port of Dakar by train and stockpiled in
a bulk load-out facility ready for overseas export. The waste minerals remaining after
separation of zircon, rutile, leucoxene and ilmenite will be pumped back to the dredge pond
where they will be incorporated in the re-formed dunes.

3.1 Geology and Hydrogeology

The Grande Cbte lies on the western edge of the extensive Senegal-Mauritania Basin, which
covers most of Senegal and extends north into Mauritania. The Basin is composed of Mid-
Jurassic to Quaternary, poorly cemented marine sand, marl, limestone and shale overlain by
continental, lacustrine and marine sediment.

A Quaternary sand sheet extends in a 100 km long strip along the Grande Cote, ranging in
width from 10 to 15 km and comprising Holocene and Pleistocene sands (Figure 3.1 — based
on BRGM 1983, Figure 1). The younger, yellow Holocene sand dunes that contain the
mineral resource, extend up to 4.5 km inland from the coast and overlie an older, red,
terrestrial dune system that continues 10 to 15 km inland. The sand sheet contains a
significant groundwater resource that is accessible from hand-dug wells and is utilised for
domestic and agricultural purposes. This is discussed later in Section 3.1.2.

West of the highway, between Tivaouane and Louga, the Quaternary sand sheet overlies
Upper Eocene marl, which forms an impermeable substrate. This substrate slopes towards
the coast and is 20m below sea level at Diogo, and more than 40m below sea level at the
coast (BRGM 1983). Contours showing the depth to the base of the sand sheet are
illustrated on Figure 3.2 (based on BRGM 1983, Figure 3). East of the highway, the bedrock
is composed of Middle Eocene limestone, which has been uplifted along a fault trending
approximately northeast-southwest. The limestone is karstified and permeable and is
understood to have hydrological continuity with the overlying Quaternary sand sheet (BRGM
1983, p.12); however, it is not well developed within the Project area. The most important
source of groundwater within the Project area, apart from the sand sheet, is the
Maestrichtian sandstone aquifer which occurs at depths of about 400m below the Project
area.

The Maestrichtian aquifer covers about 75 per cent of Senegal and is estimated to contain
30-40 million megalitres of exploitable groundwater, of which 85,000 megalitres, less than
0.3 per cent, are withdrawn annually (Nordic Development Fund 2006). The BRGM (1983)
report states that the aquifer is continuous throughout the region, however there is variation
in facies and thickness. Recharge of the Maestrichtian aquifer occurs in subcrop areas in the
eastern central part of Senegal from infiltration from the main river systems. A proportion of
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recharge may also occur from infiltration of rainfall in the outcrop areas (Australasian
Groundwater and Environment Consultants (AGE) 2007).

Other mineral resources of the Senegal-Mauritania Basin include Tertiary limestone, an
important source of cement (southeast of the Dakar peninsular); Tertiary phosphate deposits
(at Taiba-Tobene, southeast of Mboro); and gas.

3.1.1 Site Geology and Geomorphology (from MDL 2006)

Along the Grande Cote, the Quaternary sand sheet is characterised by four
geomorphological units, which are aligned approximately parallel to the coast. From west to
east the units are:

e white dunes;

e pale yellow dunes;

e orange dunes; and
e red dunes (Ogolien).

The white dunes (latest Holocene age) are located between the sandy ocean beach and the
pale yellow dunes and may also overlie the pale yellow dunes (Figure 3.3). Apart from
areas stabilised by Casuarina plantations, the white dunes are mobile. The dunes are fed by
sand blown from the beach by trade winds and may contain heavy minerals. These dunes
are not a target for this mining project.

The pale yellow dunes, which contain heavy minerals, are located in an irregular strip
between the coastal white dunes and the more inland orange dunes. They are both mobile
and semi-fixed and are a target of this mining project. In general, the pale yellow dunes
overlie white marine sands of Nouakchottien age, with the boundary generally marked by a
thin (0.5m) organic horizon. The marine sand contains some heavy minerals (possible old
strand lines). Reworking of these older marine sands may have contributed heavy minerals
to the overlying pale yellow dune system.

The orange dunes constitute an irregular, discontinuous belt along the Grande Cote,
between the mobile pale yellow dunes and the inner red dunes. Most of the Grande Coéte
heavy mineral sand deposits are contained in these dunes, which range between 5m and
30m above sea level and extend up to 4.5 km inland. The dunes are semi-fixed by
vegetation and plantations, but are mobile in some areas. Drilling data indicates that towards
the east, orange dunes directly overlie the red dunes and the interdune depressions (known
as niayes). In some cases, orange dunes have migrated over the niayes at a rate of
approximately 3m per year (BRGM 1983, p.15). Reworking of the older red dunes may have
contributed to the overlying orange dune system. The orange dunes are a target of this
mining project, along with the pale yellow dunes.

The red dunes, of Ogolien age, form a continuous belt inland of the orange dunes. They are
aligned in a north-northwest to south-southeast direction in the northern part of the Grande
Coéte and in a north-south direction between Mboro and Potou, in the direction of the
continental trade winds (dominant dry season winds). These dunes formed during a
regression, when sea-level fell and the desert of Mauritania spread to this region.
Hydromorphic depressions, known as niayes, occur in swales along the western margin of
the red dune system. Niayes are depressions flooded by fluctuations of the water table,
which periodically emerges at the surface, causing the formation of temporary or permanent
marshes. Peat deposits occur in the niayes and are likely to extend beneath the orange
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dunes. The morphology of the niayes indicates that they occupy old fluvial valleys, some
aligned perpendicular, and others at an angle, to the coast.

3.1.2 Hydrogeology

Groundwater is the only source of water within the proposed mining area. Groundwater for
local use is obtained from the sand deposits which extend as a 'sand sheet’ for some 150 km
along the coast and from 10 to 15 km inland (Pells Sullivan Meynink (PSM) 2004).
Groundwater is accessed from wells and pits, which vary from a few metres to over 20m
deep. It is used for potable water, farm irrigation and watering stock. It has been
recommended by PAEP that groundwater bores tapping this resource should be restricted to
a maximum extraction rate of 15 m%nhr (4 L/s or 131 ML/year) to minimise drawdown and
maintain a sustainable water supply. The groundwater table is approximately 11m above sea
level at Diogo, falling to 1m above sea level close to the coast (PSM 2006) (Figure 3.2).

The unconsolidated sand sheet aquifer is recharged by rainfall. Average rainfall in the
vicinity of Diogo, where the MSP and initial mine site will be constructed, is approximately
410 mm per annum, most of which falls between mid-June and mid-October. Further south it
is wetter and further north it is drier. Available rainfall records indicate a declining trend in
annual rainfall since the 1950s, which may or may not be a quasi cyclical pattern (PSM
2006). Average annual recharge in 1981-1982 was estimated to range between 40 mm/yr
north of Mboro to 29 mm/yr south of Lompoul (PSM 2004).

BRGM (1983) reported that groundwater levels were first measured between 1962 and 1965
and that subsequently the World Health Organisation (WHO) installed a piezometer network
in 1974. The monitoring data obtained indicated that there is a seasonal fluctuation and also
long-term trends corresponding to extended wet or dry periods (AGE 2007).

Seasonal groundwater fluctuations range between 0.5m and 1.0m with groundwater levels
increasing at the onset of the wet season in July and subsequently declining during the dry
period. However over the long-term from 1976 to 1983, the WHO monitoring network showed
an overall declining trend in groundwater levels between 0.1m and 0.2m per year
corresponding to a period of generally below average rainfall (AGE 2007). Monitoring results
from some of the piezometers established by GCO in the project area, which have been
monitored since April 2006, show a similar declining trend.

The piezometric divide that separates landward and coastward groundwater movement
appears to be more or less parallel to the coast and 5 to 10 km inland. Thus groundwater
flow across the Project area is from east to west, with the majority of discharge along the
Atlantic Ocean foreshore. Minor discharge may also occur from water table lakes that form
in the niayes during wetter periods when the water table is higher (AGE 2007).

Basement for the sand sheet aquifer is Eocene limestone. Basement contours define a
basement divide approximately parallel to the coast and located between 9 and 15 km inland
(PSM 2004). In the Diogo sector, basement contours slope to the west, from approximately
20m below sea level at Diogo to approximately 40m below sea level at the coast
(Figure 3.2).

Underlying the Eocene limestone, at depths of more than 400m, is an aquifer of
Maestrichtian age which will be used to supply water for mining and mineral processing
operations, and drinking water.

A hydrogeological model has been developed by PSM Australia (2010) for the regional
groundwater system, using MODFLOW and DREDGE modelling software. The combined
models have been used to examine both regional hydrogeological impacts and dredge
makeup water requirements. The models describe groundwater movement in the natural
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environment and water movement in the dredge mining process. Modelling shows that a total
of approximately 1,000 m® of groundwater from the shallow sand sheet aquifer water will be
lost via evaporation and as part of the product drying process at the MSP. This water will be
replaced by groundwater drawn from the deep Maestrichtian aquifer.

3.1.3 Soils

Generally, soils within the project area are young, deep, rough mineral soils with very little
differentiation. They have developed in the swales or depressions within the dunes. They
have a sandy texture and weak fertility, with low levels of organic matter (generally less than
5%), nitrogen (total Kjeldahl nitrogen is less than 0.3%) and trace elements. However, soail
pH ranges between 6 and 8, which is favourable for agriculture.

Although these soils have low fertility, local people enrich the sandy soils with animal manure
and organic and chemical fertilisers to improve fertility for market-gardening. Successful
market gardening depends on access to groundwater for irrigation. However, the application
of fertilizers and high soil permeability lead to nitrate pollution of underground water.

3.1.4 Heavy Mineral Resource

Heavy minerals generally compose less than 3% of the sand sequence. Economic grades of
heavy mineral will define the dredge path, and are based on the cumulative percentage of
heavy minerals present in the sand sequence.

Heavy minerals are defined as having a specific gravity >2.9. Heavy minerals with a
significant commercial value include zircon, rutile, leucoxene and ilmenite. These are the
minerals to be recovered by the Grande Céte Project.

Based on work by the Geological Survey and DuPont, a model of the heavy mineral sand
deposits was constructed which suggests three aeolian phases, with the greater amount of
heavy minerals in the oldest phase (the orange dunes), which is now the most inland part of
the mobile dune system (Figure 3.3).

Between 1989 and 1992, DuPont conducted exploration drilling for heavy minerals (HM)
along a 50 km section of the Grande Cdéte, from Mboro in the south to north of Lompoul (see
Figure 3.4). In exploration undertaken by MDL two types of drilling, air core reverse
circulation (RC) and hand auger have been employed. All holes were vertical with samples
collected at 1m intervals from both the RC and hand auger drilling. To the end April 2010,
MDL had completed 7,750 RC holes for 150,665m and 4,569 hand auger holes for 45,203m
for a combined total of 195,868m.

From drilling and the establishment of a piezometer network the Measured and Indicated
Mineral Resources were estimated from the block model developed by AMC (May 2010) by
accumulating the averaging grade in 20mE x 25mN columns of sand (based on grades
estimated into 20m x 100m x 1m blocks) above a surface that is 6m below the modelled
water table (based on the average piezometer readings from 31 March 2009 to 31 March
2010).

The Measured and Indicated Mineral Resource at a cut-off grade of 1.25% HM accumulated
to 6m below the water table is shown in Table 3.1.
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Table 3.1 - Resource Estimate Above 6m Below the Water Table at 1.25% HM Cut-off

Grade
Resource Category Tonnes (M) HM (%)
Measured 1002 1.73
Indicated 74 1.77
Measured + Indicated 1,075 1.73

The heavy mineral content of the sand dunes is approximately 1.5% to 3% of the total sand
volume. Approximately 10 to 17% of the heavy mineral concentrate stream is composed of
waste minerals which will be returned to the dune system after processing. These waste
minerals include monazite (cerium lanthanum phosphate), staurolite (hydrated iron
aluminium silicate), kyanite/sillimanite (aluminium silicate), corundum (aluminium oxide),
tourmaline (a complex borosilicate of sodium, lithium, magnesium, iron and aluminium) and
others (see Table 3.1). Together these waste minerals constitute less than 0.004% of the
sand mass.

3.2 Construction Phase
3.2.1 Dredge Construction Site

Construction of the dredge pond, dredge plant and floating concentrator will be undertaken at
a construction site located approximately 2 km north of Diogo. The site will be located in a
depression (niaye), adjacent to the proposed dredge path and will occupy approximately
8 ha. Constructing the dredge pond in a topographic depression minimises the amount of
soil/sand that needs to be excavated to access the water table. Prior to construction, topsoil
will be carefully removed and stockpiled on site for later redistribution over the area when the
site is rehabilitated.

The initial dredge pond will be approximately 250m long by 200m wide; i.e. approximately
5 ha in area. It will be excavated to 0.5m above the natural water table, lined with laterite,
lined with plastic and lined with another layer of laterite to protect the plastic whilst the
dredge is constructed. It will be filled with water from the Maestrichtian aquifer accessed by a
deep bore. Overburden from the dredge construction site will be placed on the adjacent
dune, where it will remain.

Once the dredge is operational, it will commence mining northwards along a dredge path
located entirely within the dunes. Dune sand tailings will be placed on the initial dredge pond
resulting in a final landform at the dredge construction site that will be topographically higher
than it was originally. A Rehabilitation Plan for the dredge construction site will be developed
prior to construction. Rehabilitation of the dredge pond site will commence as soon as the
dredge moves off the site. The hardstand area beside the initial dredge pond will be
rehabilitated when it is no longer required.

Construction of the dredge and dredge pond is estimated to take approximately
18-24 months. Initially, construction hours will be 7 am to 5 pm. Two 10-hour shifts,
operating over 24 hours, may be required to complete the construction phase in a
reasonable timeframe if deemed necessary by construction personnel.
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3.2.2 Mineral Separation Plant Construction Site

The MSP, power station and fuel storage will be constructed approximately 1.3 km east-
southeast of Diogo within a 354.5 ha site (Figure 3.5).

The Mineral Separation Plant (MSP) will contain four milling facilities:
e The WHIMS Plant.

e The Wet Mill.

The Zircon Dry Mill.

The lImenite Plant.

Heavy mineral concentrate stockpiles, process water pond, mine return water pond, product
storage bins and reject tailings stockpile will be present. Offices, stores and workshops,
warehouse, mess and kitchen, ablution block, laboratory, water treatment plant, container
storage and fuel farm will be constructed in the vicinity of the MSP. A dual-fuel 28 MW
power station will be constructed adjacent to the MSP to provide power for the entire mining
operation. A Wartsila power station including power generation equipment and services for a
stationary power plant comprising 3 x 8 MW and 1 x 4 MW (dual-fuel) engines with installed
total capacity of 28 MW is proposed. Natural gas will be piped to the MSP site. The fuel farm
will comprise unloading facilities and storage for approximately 1 million litres (approximately
12 days’ consumption) of heavy fuel oil, as well as a quantity of gasoil and lube oil, all of
which will be stored in a bunded and lined storage facility. The bunding will be concrete. An
unloading bay will be constructed beside the tanks to contain any accidental spillage of fuel
while it is being transferred from fuel tankers to storage tanks or from the tanks to vehicles.

During construction, power will be supplied by mobile generators established on site within
bunded impermeable areas. Locating the generators within bunded impermeable areas will
minimise the risk of hydrocarbon contamination of the soil if a fuel leak occurred.

Water demand for this construction phase will be primarily for the construction workers. An
estimated 800 workers will be employed during construction of the dredge, dredge pond,
MSP, power station and associated buildings. At 100 litres per person per day, the
estimated water demand will be 80 kL/day. This will most likely be supplied by a deep bore.

3.3 Operations Phase
3.3.1 Dredge Path and Mining Sequence

The dredge path will be confined to the semi-fixed yellow dunes and orange dunes west of
the niayes and will avoid directly impacting on the niayes. Progress along the dredge path
will be approximately parallel to the coast. The proposed dredge path for the Diogo area is
shown on Figure 3.5.

Power for the dredge and wet concentrator will be supplied by power lines from the power
station constructed at the MSP.

The dredge will progress along the dredge path at a rate of approximately 7 km per year, or
approximately 130m per week. Clearing of vegetation along the dredge path will be limited
to 200m ahead of the dredge at any time, to minimise the area exposed to wind erosion. As
the landscape is reformed behind the dredge, the surface will be prepared for revegetation
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and planting will take place progressively as soon as conditions are suitable, as described in
Section 10.

3.3.2 Mining Method

Mining will be conducted using conventional dredging techniques. The dredge pond will be
excavated up to 6m below the water table and will be approximately 300 - 350m long by
250m wide. The dredge will be maintained in position within the dredge pond by anchors
located on the margins of the dredge path. Winches mounted on the dredge will be used to
adjust its position relative to the advancing face. The cutter suction dredge will mine the
deposit at the face of the advancing pond and pump the excavated material back to the
floating wet concentrator.

The floating concentrator will separate the heavy mineral concentrate (approximately 2%)
from the sand. Concentrate will be pumped to the MSP while the remainder of the sand will
be stacked at the rear of the dredge pond to approximate the original topography.

3.3.3 Mineral Separation Plant, Power Station and Fuel Storage

The MSP will operate 24 hours per day, 7 days per week, year round. It is envisaged that
the MSP will remain in its initial location for the life of the mine.

The MSP will consist of four plants: a WHIMS module, a Wet Mill,a Dry Mill and an limenite
Plant. The WHIMS (wet high intensity magnetic separator) module will receive the entire
heavy mineral concentrate (HMC) stream from the floating plant and separate this stream
into three products i.e. a magnetic (ilmenite) stream, a non-magnetic (zircon, rutile,
leucoxene) stream and a waste stream to be returned to the dredge tailings.

The magnetic concentrate stream will be processed in the ilmenite plant.

The Wet Mill will receive the non-magnetic HMC stream at around 28 tph through a loading
hopper, feeder and feed bin. The HMC will be slurried and processed through a wet gravity
circuit including three stages of spiral separators followed by four stages of wet shaking
tables. Two concentrate streams will be recovered from the tables. The streams will have
either low or medium levels of Al,O; and will be segregated for batch processing. The
concentrate streams, totalling some 14 tph, will be dewatered and stockpiled through cyclone
stackers and allowed to drain and partially air dry.

The Dry Mill will be batch fed alternately with the two concentrates from the Wet Mill, which
will be conveyed into a rotary kiln dryer to remove any residual moisture. The dryer will
either use a fuel (diesel/ gas) or preferred option of recycled heat from power station exhaust
gases. The first stage of dry milling is to pass the concentrate over a series of high-tension
roll separators to commence the segregation of non-conducting minerals (zircon, kyanite)
from conducting minerals (rutile, leucoxene). The zircon (non-conducting) stream is then
passed over a series of electrostatic and mineral separators to progressively ensure that all
rutile and leucoxene have been segregated. The zircon stream is finally treated on air tables
to remove as much kyanite as possible.

The conducting minerals stream is passed over a series of magnetic separators to segregate
the rutile (a non-magnetic conductor) from the leucoxene (a magnetic conductor).

The resulting three sales products — zircon, rutile and leucoxene — will be transferred to
covered bulk storage stockpiles and then will be fed by loaders to elevated truck load-out
bins ready for transfer to the port of Dakar.

Umwelt (Australia) Pty Limited
2261/R0O2/Final June 2010 3.7



Environmental & Social
Management & Monitoring Plan Project Description

Production of 80,000 tonnnes per annum of these mineral products will require transport of
4000 loads at 20 tonnes per load per year. This is 77 loads per week or 15 loads per day
over 5 days or 13 loads per day over 6 days. Mineral will be transported to the Dakar port in
containers lined with plastic. Because of the density of the mineral, the containers will be
only partly filled.

A separate facility to process the magnetic (ilmenite) stream from the WHIMS module will be
similar in nature and scale to that detailed for zircon and will result in some 575,000 tonnes
per annum of ilmenite being produced. This product will be transported by rail to the bulk
materials handling facility at the Dakar port, using the railway from the ICS phosphate plant
approximately 28 km south of the MSP site. The power station will generate electricity to run
the MSP, dredge and wet concentrator, and provide power requirements for the associated
buildings. Although a fuel farm with about 12 days’ capacity will be constructed, the power
station will require regular transport of fuel, at a rate of three to four tankers per day. Use of
natural gas will reduce the requirement for road transport of fuel.

3.3.4 Waste Minerals Management

Waste minerals or reject tailings from the MSP will be predominantly quartz sand tailings
from the various separation processes. Tailings will be pumped back to the mine site by a
dedicated pumping system and incorporated in the restored landscape.

3.3.5 Water Management

Water demand for the MSP will be approximately 50 m®hr which will include processing
losses and a small amount of evaporation from the process water pond. This demand will
be serviced by a deep water bore into the Maestrichtian aquifer which will also be used to
supply potable water for the MSP site.

Process water will be a mixture of raw water supplied from the groundwater bore, and
process return water, which will be captured in sand traps and returned to the process water
pond.

Potable water will be supplied to all emergency eyewash/shower stations located throughout
the MSP site.

Groundwater from the sand sheet aquifer is currently used for potable water at the nearby
exploration camp and in Diogo Village and has a pH around 6, low salinity, electrical
conductivity around 130 to 270 uS/cm and iron approximately 4 to 10mg/L. Only the iron
levels exceed the recommended drinking water level of 0.3 mg/L, which is based on
aesthetic values. Elevated iron levels commonly occur in coastal sand aquifers and are not
considered a health hazard. However, a non-chemical iron removal plant in conjunction with
regular chemical dosing has been successfully installed and used for the past two years at
the exploration camp to produce potable quality water.

3.4 Infrastructure and Services

The following buildings are planned for the MSP site:

e administration building — including offices, first-aid room, lunch-room, training-room and
ablutions;

e workshop compound;

e site mess and kitchen;
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e maintenance office & crib building - adjacent to workshop compound;
e maintenance workshop;

e maintenance ablutions — toilets and showers adjacent to workshop;
e laboratory; and

e power station engine hall and associated buildings.

Ancillary buildings and facilities at the MSP site include:

e two gate houses;

e mess and kitchen;

o weighbridge;

e water treatment plant;

o firewater tank; and

e dust extraction and transformer associated with the dry mill.

Ongoing exploration facilities and facilities for contractors will also be provided.
The following services will be provided at the mine and the MSP:

e |IP PBX (internet protocol private branch exchange);

e mobile phones or VHF radio links as appropriate;

e computer server with internal and external high speed data links and Internet;
e video conferencing facilities;

e potable water;

e portable sewage treatment system at the mine site and sewage treatment system at the
MSP site;

o refuse disposal; and

e removal and disposal of hydrocarbon waste i.e. oily waste including rags, used filters,
waste oil and sludge will be in line with procedures established at GCO’s Sabodala
Operation in conjunction with partners Shell and Sococim.

Roads and fencing to provide access to buildings and work areas with appropriate security
and safety will be constructed. Visitor and public safety will be carefully considered.

3.5 Transport

Road access to the mine construction site and MSP site will follow the existing sealed
highway N1 from Dakar to Thiés, sealed highway N2 from Thiés to Tivaouane, sealed road
from Tivaouane to Darou Khoudoss, then gravel road from Darou Khoudoss to Diogo. This
route involves approximately 110 km of sealed road and 20 km of gravel road. The gravel
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section passes through several villages between Diogo and Darou Khoudoss (Figure 1.2).
The road through Diogo and nearby villages is often congested with traffic due to loading of
market-garden produce onto trucks for transport to markets. In addition, local markets occur
along the road, adding to traffic congestion. In order to alleviate the traffic congestion and
maintain a high level of safety for villagers, GCO is considering several options for transport
associated with the construction and mining operations at Diogo, including:

e construction of a bypass (approximately 25 km) for Diogo and adjacent villages;
e education and training for drivers;

e raising awareness of villagers;

e installation of speed humps;

e use of signal-men in high-traffic areas; and

e provision of a hardstand area adjacent to the road system for delivery of garden produce
by carts and loading of trucks for transport to market.

The maintenance records and driver competency of transport vehicles for GCP product and
bulk fuel transport will be closely monitored to reduce the transport risks to local villages and
risks of vehicle accidents/bulk spillage.

A site for the proposed market produce hardstand area has been selected in consultation
with the Diogo community. The ultimate choice of preferred transport options will depend on
thorough analysis of the route and consultation with the affected community at Diogo.

Transport of product and supplies will be by road between Dakar and the MSP site. The
preferred route will be via Thiés, Tivaouane and Darou Khoudoss, as described above. All
products, with the exception of ilmenite, will be transported in lined containers. limenite is
envisaged as a bulk product which will be transported by rail to the bulk load-out facilities at
the Dakar port.

Containerised product will be stored at or near Dakar port. Options for container storage are
being considered, as discussed by MDL (2006, p.41). Dakar port is large and has more than
adequate capacity to handle and store the proposed mineral sand production from the GCP.

3.6 Rehabilitation and Closure

3.6.1 Rehabilitation of Dredge Path

GCO is committed to restoring the landscape following mining to approximately the original
topography and to revegetate with native vegetation and fast-growing species as required in
areas that were vegetated prior to mining. A Rehabilitation and Closure Plan will be
developed in consultation with stakeholders, based on pre-mining mapping of dredge path
vegetation. The Rehabilitation and Closure Plan will be developed to cover a three to five
year timeframe and will be updated annually. Rehabilitation Success Criteria (based on
vegetation species diversity and density) will be developed in consultation with stakeholders.

3.6.2 Conceptual Closure Plan for Dredge and Dredge Pond

At the end of mining, which is envisaged to be in approximately 20 years time, the dredge will
be dismantled and removed from the site. The final dredge pond will be filled with sand from

Umwelt (Australia) Pty Limited
2261/R0O2/Final June 2010 3.10



Environmental & Social
Management & Monitoring Plan Project Description

adjacent dunes or left as a lake in accordance with agreed closure criteria. All power
transmission lines, fencing, pipelines and any other infrastructure will be removed from the
landscape, unless an alternative use for this infrastructure is agreed with authorities.

A Conceptual Closure Plan for the dredge and dredge pond will be developed within two
years of the commencement of mining operations. Consultation with stakeholders will be
undertaken as part of the Closure Plan development. Information in the Closure Plan will be
considered when updating Mining Plans and Rehabilitation Plans. The Conceptual Closure
Plan will be formally reviewed and updated every three years.

The Final Closure Plan will be developed within five years of mine closure to facilitate
efficient decommissioning and closure.

3.6.3 Conceptual Closure Plan for Mineral Separation Plant Facility

A Conceptual Closure Plan for the MSP will be developed within two years of the
commencement of operations. Consultation with stakeholders will be undertaken as part of
the Closure Plan development. Agreed criteria for site rehabilitation will be established in
consultation with stakeholders. The Conceptual Closure Plan will be formally reviewed and
updated every three years.

The Final Closure Plan will be developed within five years of MSP closure to facilitate
efficient decommissioning.

When the MSP is no longer required, all buildings and infrastructure will be dismantled and
removed from the site so that the original landscape is generally restored.

An inspection of the site will be conducted to determine whether any hydrocarbon
contamination of the soil has occurred. Remediation of any hydrocarbon-contaminated soil
will be arranged. Throughout operations at the MSP site, groundwater monitoring bores
located beside the hydrocarbon storage area will be sampled every year and analysed for
hydrocarbons to provide early warning of any hydrocarbon contamination of the groundwater.
If hydrocarbon contamination is detected, remediation measures to clean up the groundwater
and prevent further contamination will be implemented.

Revegetation of the site will be required for final rehabilitation, in accordance with agreed
Rehabilitation Success Criteria.
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4.0 Environmental Management System

4.1  Objectives

GCO will develop an Environmental Management System (EMS) for the GCP that is
consistent with an international standard of management (i.e. ISO 14001:2004), as described
below. The EMS will ultimately be incorporated into a comprehensive system that includes
all management activities associated with the GCP. The main objectives are:

e to implement a fully functional and effective environmental management system that is
used to drive improved environmental performance and reduced environmental risk;

e to ensure ownership of the environmental management system at all managerial levels
and that employee knowledge and use of the system remains high;

o to prioritise staff and financial environmental resources on the basis of environmental risk;
and

e to continuously improve the environmental performance of the GCP through annual
improvement plans, audits and inspection processes, training programs and effective
corrective action systems.

4.2 Function of the ESMMP

The function of the ESMMP within the EMS is to provide a link between policy and
implementation, essentially, to act as a planning document, summarising environmental and
social commitments and providing the management measures and monitoring programs to
be undertaken to achieve these commitments. This function of the ESMMP is represented
schematically in Figure 4.1. As environmental procedures and plans are developed to
manage or mitigate potential environmental impacts, they will be incorporated into the
Environmental Management System currently being developed by GCO.

The ESMMP itself is intended to be a dynamic document that is updated annually or if there
is a major change to the project during the operational life of the mine which results in
changes to the project configuration, company commitments, legislative/financing
requirements, etc.

4.3 Responsibility

The implementation, day-to-day management and continued improvement of the ESMMP for
the GCP will be the responsibility of the Environment Superintendent, Community Relations
Supervisor, and Occupational Health and Safety (OHS) Supervisor who will report directly to
the General Manager. The Environmental Superintendent and Community Relations
Supervisor will also be responsible for maintenance of the risk register for the GCP, which
will be used to prioritise allocation of staff and financial resources in line with the site
Operational and Business Plans.

Environmental Representatives will be designated in each department of the GCP. These
representatives will confer with the Environment Superintendent about environmental issues
within each department, and particularly waste management issues to ensure that waste
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management is conducted in accordance with this ESMMP (see Section 8.4.2) and the
associated EMS.

It is the responsibility of all mine staff and contractors to comply with the regulations and
procedures defined in the ESMMP, and to carry out their work in such a manner as to
minimise the social and environmental impacts.

The specific duties of the Environment Superintendent, Community Relations Supervisor and
OHS Supervisor include:

e ensuring compliance is achieved with relevant legislation and company policy by
establishing and maintaining appropriate management and monitoring systems;

e ensuring the management practices described in this ESMMP are implemented
effectively;

e ensuring that contractors fulfil their contractual obligations (detailed environmental and
social management requirements);

e providing specialist advice on ESMMP strategies, as required, to departmental managers,
contractors and other project personnel,

e monitoring the performance of ESMMP strategies;
e regular liaison with the government, community and other stakeholders;

e implementing environmental/social induction procedures and appropriate training for
GCO personnel and contractors; and

e reporting.

4.4  Recruitment, Induction and Training

GCO will recruit appropriately experienced and qualified personnel to ensure that the
requisite knowledge and skills are available on site to achieve environmental and community
relations policies, objectives and targets.

For the GCP, GCO will employ as many Senegalese personnel as is feasible. GCO will
develop and implement a training program to further increase the proportion of Senegalese
staff working for the company. A competency-based training scheme will be implemented
and used as the benchmark for local people to progress and work towards higher levels of
competency in their field.

All new employees and contractors will be required to complete a structured site induction.
The scope of the induction will include:

e legislative requirements;
e site layout and environmental sensitivities;
e Standard Operating Procedures;

e incident reporting;
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e community sensitivities and cultural awareness;
e health and social awareness; and
o Safe Work and Emergency Response Procedures.

Additionally, all staff will receive an Induction Manual (IM), which summarises the site
induction program.

Training will be ongoing to improve the environmental and social understanding, capabilities
and performance of personnel and contractors. In addition, specific training will be provided
to personnel involved in:

e maintaining and operating radiation monitoring and pollution control equipment;
e storing and handling hydrocarbons and other hazardous materials;

e responding to environmental incidents and emergencies; and

e work which involves potential or actual significant environmental risk.
Cross-cultural awareness will be a key emphasis of induction and training programs.

Records will be retained of all persons inducted, with all employees and contractors required
to undertake a re-induction every two years.

4.5 Supporting Information and Databases

A range of information to support this ESMMP (which includes the Emergency Response
Plan — Environment and the Environmental and Social Monitoring Manual) will be
developed specifically for the GCP. Once the project commences, this material will be
available on site. This information includes the reports prepared as part of the environmental
and social impact assessment (EIES) process.

A library of hard copies of data and background information, including the EIES and all
supporting reports, will be maintained in the Environmental Department on site.

The Environmental Department will also maintain computer-based databases that include the
following:

e environmental legislation, standards and guidelines;
e groundwater monitoring information, including:

= |ocation code, description, map reference and collar height;
= groundwater level;

= sampling depth;

= sampling date and time;

* parameter;

= unit of measure;

= result;
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= comparison with relevant guideline; and
= quality assurance/quality control information;

e corrective action database;

e results of environmental/social investigations and trials;

e site materials inventory — quantities, locations and types of materials (such as stockpiles
of tailings, slimes, topsoil etc) for environmental management and rehabilitation
purposes;

e pre-mining vegetation mapping, including:

= details of threatened species identified in areas to be cleared; and

= nursery inventory — the amounts and species of seeds and seedlings available for
revegetation and anticipated rehabilitation requirements;

¢ rehabilitation undertaken and status; and
e incident reporting (including community complaints) and response records.

The databases will be readily accessible by relevant personnel to allow timely and informed
decisions to be made.

The Occupational Health and Safety Supervisor will be responsible for maintaining a
database of personnel induction and training records.

4.6 Reporting Systems

GCO will implement the following environmental and community relations reporting systems
at the GCP:

e incident reporting (Section 4.6.1);

o weekly, monthly and quarterly reporting (Section 4.6.2); and

e annual reporting (Section 4.6.3).

Results from the environmental and social monitoring program will be presented internally at

monthly or quarterly management meetings, unless there is cause for more rapid
consultation.

4.6.1 Incident Reporting

An environmental or social incident is defined as any uncontrolled event that impacts on, or
may potentially impact on the environment or community, or any activity resulting in
regulatory non-compliance or the breach of company policies, standards or commitments. It
also includes community complaints.

The following situations may constitute environmental and/or social incidents:

o all spills of fuel or oil greater than 200 litres, for example, within workshop areas and pits;

o all spills of fuel or oil outside of workshop areas and pits;
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¢ all non-contained fires within operational areas;
e all chemical spills;
e any unauthorised clearing of vegetation;

o all project-related grievances expressed by local employees and/or community members
(see Section 17);

o all confrontations involving local employees and/or community members; and
e all near-miss environmental/social incidents.

Environmental and social incidents will be reported verbally to the relevant departmental
supervisor, the Environment Superintendent and the Community Relations Supervisor,
immediately following their occurrence. Samples, specimens or photographs will be taken
where appropriate. Incidents will be risk assessed and ranked and then classified according
to their environmental/social impact, as described in the Emergency Response Plan -
Environment. A written Environmental and Social Incident Report will be submitted to the
Environment Superintendent and Community Relations Supervisor within 24 hours of the
incident occurring, and presented to the General Manager at the first management meeting
following the incident, unless the severity of the incident (as determined using the
assessment criteria outlined in the Emergency Response Plan — Environment (Appendix 2E
of DFS Volume 2)) requires immediate notification.

Immediate notification is required for major and critical incidents. These incidents require
external help to resolve and require suspension of activity in the area immediately
surrounding the incident. Such incidents must be reported to Government Authorities within
48 hours of the occurrence (see the Emergency Response Plan — Environment (Appendix 2E
of DFS Volume 2)).

The Environmental and Social Incident Report will include the following information:

e description of the event and its causes;

o description of affected people or environment;

o description of corrective actions;

o description of repairs, clean-up or other remedial measures;

e actual or estimated costs of repair, clean-up, compensation or other remedial measures;
and

o description of lessons learned, preventative measures implemented, or processes
changed.

4.6.2 Weekly, Monthly and Quarterly Reporting

The Environment Superintendent and Community Relations Supervisor will report on the
progress of ESMMP implementation and performance against the Continuous Improvement
Targets as part of routine reporting to the General Manager.

Weekly reports will include a summary of the events and activities carried out during the
preceding week and list tasks for the following week. Safety issues or concerns and any
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incidents will also be addressed in the weekly report. Monthly reports will compile and
summarise the information in the weekly reports to provide an indication of monthly progress
and any issues or concerns that need to be addressed.

Monthly meetings are held and will continue to be held between GCO and key Marabouts,
Village Chiefs, President of Rural Council, and Sous Prefect (see Section 4.6.4) to share
information, identify problems and work out innovative and feasible solutions. These
meetings will continue throughout the life of the GCP.

Formal reporting will be on a quarterly basis. Quarterly reports will be submitted to the
Department of Environment (Direction de I'Environnement et des Etablissements Classés),
within the Ministry of Environment and Nature Conservation (Ministere de I'Environnement et
de la Protection de la Nature) and the Department of Mines and Geology (Direction des
Mines et de la Géologie), within the Ministry of Energy and Mines (Ministére de I'Energie et
des Mines) in Dakar, as well as the relevant local authorities.

Quarterly reports will include:

e any significant environmental/social incidents or events that have occurred in the
preceding three months;

e progress against the Continuous Improvement Targets;

e preventative measures implemented,;

e any process or operational changes/improvements; and

¢ results of the monitoring program.

For the first two years of mining, a six-monthly report on groundwater quality and
groundwater levels will be submitted to the Division of Management and Planning of Water
Resources (Division de Gestion et de Planification des Resources en Eaux). If, after two
years, the groundwater monitoring results do not change more than 20% from previously
observed trends, and groundwater levels do not fluctuate by more than 20% from pre-

existing trends, then GCO will provide subsequent reports on an annual basis.

4.6.3 Annual Reporting

At the end of every calendar year, GCO will prepare an Annual Environmental and Social
Report for the GCP. This report will include:

e results from all relevant monitoring activities carried out during the year, including a
comparison with relevant guidelines (e.g. World Bank and national water quality
guidelines);

e an explanation of any breach of compliance requirements, including the cause of the
breach, and the corresponding corrective measures planned or underway to prevent
future occurrences;

e arecord and analysis of all significant environmental and social incidents;

e results from relevant social surveys;

o key findings of audits and facility inspections (see Section 4.7);
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e a review of rehabilitation work undertaken and the results of any new rehabilitation
investigations and trials;

e any changes to the ESMMP; and

e a review of the effectiveness of the ESMMP and recommended improvements to the
ESMMP and environmental/social management procedures.

The Annual Environmental and Social Report will be submitted to the Board of Directors and
copied to the Department of Environment (Direction de [I'Environnement et des
Etablissements Classés) and the Department of Mines and Geology (Direction des Mines et
de la Géologie) in Dakar.

GCO will update the ESMMP to incorporate the recommended improvements provided in the
Annual Environmental and Social Report.

4.6.4 Local Government Structure

The local government structure consists of:

e Chief of Village (an appointed person) (e.g. Diogo Village Chief);

e Rural Council headed by an elected President (e.g. Darou Khoudoss);

e Arrondissement headed by the Sous Prefect (e.g. Meouane);

o Department headed by the Prefect (e.g. Tivaouane); and

e Region headed by the Governor (e.g. Thiés).

The Sous Prefect is the administrative officer at the arrondissement level, who oversees tax
collection and land use and implements state regulations. Within the arrondissement, the
Commune of Mboro has its own Town Council headed by a Mayor.

Under this local government system, land for Community Nature Reserves (RNCs) or for

plantations to provide village wood, will be allocated by the President of the Rural Council, in
partnership with his Councillors.

4.7  Auditing and Facility Inspection

GCO will regularly commission routine internal and independent external audits of the
ESMMP and Environmental Management System (EMS). Audits will investigate:

o the appropriateness of the ESMMP to the current development stage and operating
practices of the Project;

o workforce awareness of the ESMMP and associated plans;

o the performance of managers and operators in implementing and maintaining the
ESMMP strategies;

o whether sufficient time, resources and expertise are available to implement the ESMMP;
and
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o the effectiveness of the operation’s Environmental Management System in improving
environmental performance and reducing environmental risk.

All audit recommendations will be discussed with the relevant departmental managers, the
Environment Superintendent and the Community Relations Supervisor.

Independent external audits will be conducted on an annual basis for the first two years of
operation. The frequency of subsequent audits will be based on the results of the first two
audits. Audit reports will be submitted to the Department of Environment (Direction de
'Environnement et des Etablissements Classés) and the Department of Mines and Geology
(Direction des Mines et de la Géologie) in Dakar.

Further, GCO will inspect all Project facilities on a monthly basis, and review environmental
and social performance against the Continuous Improvement Targets listed in the ESMMP
on a quarterly basis. Key performance indicators will be developed to enable environmental
and social performance to be assessed objectively and quantitatively. Indicators will be
developed in the following areas:

e surface and groundwater management;

e transport management;

o control of erosion (wind erosion);

¢ management of tailings;

e general waste management;

e dust and noise management;

¢ radiation management;

e rehabilitation and revegetation success; and

e socio-economic status and health/nutrition in the local community.

Summary results of the inspections and performance reviews will be compiled in the annual
report, and submitted to the Department of Environment (Direction de I'Environnement et des

Etablissements Classés) and the Department of Mines and Geology (Direction des Mines et
de la Géologie) in Dakar.
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4.8

Continuous Improvement Targets

Target

Responsibility

Date

Environmental Management System

Develop an environmental risk register.

Environment Superintendent

Prior to construction

Develop environmental and community
relations policies.

Environment Superintendent;
Community Relations
Supervisor; Occupational
Health and Safety Supervisor

Prior to construction

Develop an environmental and social
management monitoring database.

Environment Superintendent;
Community Relations
Supervisor; Occupational
Health and Safety Supervisor

During construction

Implementation of environmental awareness | Environment Superintendent; Ongoing
training programs. Occupational Health and

Safety Supervisor
Development of Standard Operating Environment Superintendent Ongoing

Procedures for all procedures with a
significant environmental risk.

Implementation of an effective site-wide
environmental inspection program.

Environment Superintendent

Ongoing for each
stage from
construction to
operation

Implementation of an effective internal audit
program.

Environment Superintendent

During construction
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5.0 Groundwater Management

5.1 Objectives

Water management objectives for the GCP are to:

e ensure that the quality of water discharged from the MSP site complies with legislative,
licensing and financing commitments;

e minimise impacts on neighbouring groundwater users and environmental values;

e minimise groundwater extraction by efficient water use and by recycling water within the
MSP where possible;

e ensure that groundwater usage at the MSP site conforms with sustainable pumping rates;
e minimise impacts on groundwater levels and quality adjacent to the mine site;

e minimise impacts on neighbouring groundwater users and environmental values;

e avoid penetrating the impermeable basement of the sand sheet aquifer;

e ensure that mining activities do not induce saline intrusion into the sand sheet aquifer;
and

e assess the hydrological parameters of the sand sheet aquifer before and after mining.

5.2 Environmental and Social Context

Groundwater is the only source of water within the proposed mining area and is obtained
from the sand deposits which extend as a 'sand sheet’ for some 150 km along the coast and
from 10 to 15 km inland, having a total area of approximately 2,300 km? (Pells Sullivan
Meynink (PSM) 2004). Groundwater is accessed from bores, wells and pits, which vary from
a few metres to over 20m deep. It is used for potable water, farm irrigation and watering
stock.

Analytical results for existing groundwater quality from wells and bores in the sand sheet
aquifer in the Diogo area show a wide range of values (see Table 5.1).
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Table 5.1 - Groundwater Quality Analyses for Wells and Bores in the Diogo Area

Parameter Units Range from Range from Range from WHO
Wells Wells Wells & Guideline
(Tropica (MDL 2006) Bores Values®
2005) (SGS 2010)
pH 5.59 - 6.84 3.2-6.0 3.1-9.2 6.5-8.5
Electrical uS/cm 179 - 1285 219-1172 143 - 7920 1470
Conductivity
Chloride mg/L 20.97 - 241.21 | 50.1-229.9 23.4 — 1490 250"
Nitrate mg/L 10.97 - 135.2 0.52 -3.75 <0.06 —228 50'
Sulphate mg/L 2.24-212.88 17.0-317.1 3-489 250"
Sodium mg/L 16.82-151.11 | 37.0-130.0 8.1 -780 200"
Potassium mg/L 1.75-14.54 25-25.0 1.6 — 160
Magnesium mg/L 3.06 - 46.71 4.1-40.0 1.7-174
Calcium mg/L 10.32 - 61.04 6.3-74.0 3-345
Iron (total) mg/L NA 4.03-17.6 <0.1-0.6 0.3"
Manganese mg/L NA 0.20-1.46 <0.01-2.32 0.4
(total)
Copper (total) mg/L NA <0.01 <0.01 2
Zinc (total) mg/L NA 0.11-1.23 <0.05 - 0.67 3’
Lead (total) mg/L NA <0.01 <0.01-0.01 0.01
Mercury (total) mg/L NA <0.001 <0.001 0.006
Chromium mg/L NA <0.01 <0.01 0.05
(total)
Nickel (total) mg/L NA <0.01 <0.02-0.11 0.07
Arsenic (total) mg/L NA <0.001 — 0.004 <0.002 — 0.01
0.008
Cadmium (total) | mg/L NA <0.01 <0.002 - 0.003
0.003
Aluminium mg/L NA 0.4-88 <0.03-16.3 | 0.2
(total)
Cobalt (total) mg/L NA <0.01 <0.05 - 0.27
Selenium (total) | mg/L NA <0.001 <0.003 - 0.01
0.006
Total coliforms Count NA NA 7-92

Note:

NA — Not analysed.

" World Health Organisation Drinking Water Guidelines 2008.
T WHO drinking water guidelines for taste.
' WHO drinking water guideline for infants.

These results indicate a wide range of water quality in the Diogo area. The high nitrate
levels (Tropica 2005) suggest an anthropogenic contribution from fertiliser use on market
gardens. The high iron, manganese, lead, nickel, cadmium and aluminium values are likely
to be caused by existing acidic groundwater leaching these constituents from the sediment
(see the highly acid extreme pH value and high sulphate value).

A series of groundwater monitoring bores will be installed in the mine path and between the
mine path and farming areas, to establish baseline values and to monitor any changes due to
mining.
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Monitoring parameters suggested for baseline conditions are pH, electrical conductivity,
faecal coliforms, organophosphates, potassium, nitrates, hydrocarbons, iron, sulphate,
arsenic and chloride. Ongoing monitoring will observe a more restricted group of parameters
affected by mining, including pH, electrical conductivity, sulphate, iron, arsenic and possibly
chloride when the mine path is within 2 kilometres of the ocean. Hydrocarbons will be
monitored at the fuel depot.

The unconsolidated sand sheet aquifer, being open to the surface, is susceptible to
contamination from accidental discharges of liquid wastes or hydrocarbons. It also contains
the heavy minerals to be mined by a floating dredge.

The Program of Support for Farmers’ Entrepreneurship (PAEP) has recommended a
maximum pumping rate of 15 m®hr for sustainable use of groundwater from the sand sheet
aquifer. A deep sandstone aquifer will be used to supply additional water for topping up the
dredge pond and for process water requirements.

Deep percolation from rainfall provides the sand sheet aquifer recharge or input while
evaporation, together with flow to the ocean, provides aquifer discharge or output. For
dynamically stable water table levels, inputs and outputs must be balanced (PSM 2006).

On some parts of the dredge path, organic deposits will be encountered during mining.
Organic material is typically found in a 0.5m thick layer between the overlying light yellow
dune sands and the underlying white sands. Further accumulations of organic material are
found within the underlying white sands, totalling approximately 5% of the gross volume of
the deposit (Young 2009).

It is possible that disturbance of organic matter from below the water table may result in acid
generation through subsequent oxidation of this material. If pH of the groundwater falls, it
may dissolve natural contaminants present in the substrate, resulting in elevated levels of
iron and, possibly, arsenic. As an initial screening test, GCO analysed five composite
samples of organic-rich sediment (from below the water table in the proposed dredge path)
for arsenic, copper, lead, zinc, cadmium, cobalt, zircon and sulphur. Analytical results are
provided in Table 5.2.

Table 5.2 - Analytical Results of Composite Samples of Peat-rich Sediment from the
Proposed GCP Dredge Path (mg/kg)

Drillhole Sample As |[Cu [Pb |Zn |Cd |Co |Zr |S pH
Depth

DGRC 0027 13-14m 8 11 6 11 -1 6 7 4660 | 4.8
DGRC 0189 15-16m 2 5 4 6 -1 2 5 3860 | 5.2
DGRC 0255 08-09m 6 12 6 30 -1 14 7 4920 | 4.8
DGRC 0305 14-15m 11 16 3 37 -1 12 5 6640 | 4.1
DIRCO 266 22-23m 5 3 2 4 -1 2 2 4300 | 54
Ecological Investigation

Level' 20 | 100 | 600 | 200 | 3 | NA’ | NA | 600

Note: ' Ecological Investigation Level in soil from the National Environment Protection (Assessment of Site
Contamination) Measure 1999, Australia (National Environment Protection Council 1999).

2 Not available.
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All sediment samples contained <11 ppm arsenic, which is below indicative trigger levels
such as the Australian Ecological Investigation Level of 20 ppm and is no cause for concern
while it remains within the sediment. All other metals analysed were also in concentrations
well below the Australian Ecological Investigation Levels. However, all sediment samples
contained >3000 ppm sulphur, which indicated the possibility of potential acid sulphate soil.
Subsequently, GCO conducted field screening tests for potential acid sulphate soil on
25 samples of organic-rich sand from the exploration drillhole samples which have been
dried and kept in storage. The tests involved mixing the sediment samples with de-ionised
water and noting any change in the pH of the water following mixing. Nineteen samples
showed a pH decrease of between 1.17 and 1.9 pH units, and five samples showed a pH
decrease of 2.0 to 2.49 pH units. Decreases of more than two pH units provide a strong
indication of the presence of acid-generating reactive compounds such as framboidal pyrite,
while decreases of more than one pH unit indicate the need for further investigation of the
potential for acid generation. This issue is discussed further in Section 5.4.2.5.

The sand sheet aquifer provides the substrate for the MSP as well as for the mining
operation. Any surface water generated at the MSP site will enter the aquifer by infiltration.
Water discharged from the MSP and from the sewage treatment plant will be managed to
ensure any discharges meet water quality guidelines.

5.3 Key Reference and Resource Documents

The most applicable laws and regulations, other relevant GCO documentation and leading
practice guidelines for managing surface water and groundwater are detailed in Table 5.3.
These documents provide the framework for the strategy outlined below.

Table 5.3 - Key Reference and Resource Documents — Surface and Groundwater

Management
Title Date
Laws and Regulations
Environment Code 1983, updated 2001
Water Code 1981
Inter-ministerial Decree n° 1555 applying Wastewater Discharge Standard 2002
NS05-061
Other Relevant GCO Documentation
GCO Emergency Response Plan — Environment (Appendix 2E in DFS 2009
Volume 2)
GCO Environmental and Social Monitoring Manual (Appendix 2D in DFS 2010
Volume 2)
Guidance Materials and International Standards
World Bank Environment, Health and Safety Guidelines — Mining and Milling 1995
(Open Pit)
IFC/World Bank Environmental, Health, and Safety General Guidelines 2007
World Health Organisation Drinking Water Quality Guidelines 2004
IFC Performance Standard 3: Pollution Prevention and Abatement 2006
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5.4  Strategy

The general water management strategy at the MSP site will be to maximise the efficiency of
water use to minimise raw water requirements. All dirty water will be collected and directed
to the process water dam from where it can be returned to the MSP for reuse. ‘Dirty’ water is
defined as surface or groundwater that has made contact with areas affected by the mining
operation, and therefore has the potential to become contaminated.

The general water management strategy at the mine site is to maintain optimal dredge pond
levels in order to maximise production of heavy mineral concentrate whilst minimising the
make-up water requirement and minimising adverse impacts on adjacent groundwater users.
Optimum dredge pond levels will depend on the distribution of heavy minerals in the sand
mass, as mining barren material is to be avoided if possible. Additional factors to be
considered are the cost of obtaining and pumping make-up water and compensation for
adversely affected land-users.

Furthermore, it will be necessary to understand the potential for the mining process to impact
on groundwater quality and quantity, and adjacent groundwater users, so that strategies can
be devised to minimise those impacts. Potential impacts include:

o alteration of hydraulic parameters;

e lowering of the groundwater table to below the level accessible in local wells etc;

e raising the groundwater table in areas adjacent to the dredge pond and potentially
causing water-logging or flooding of low-lying areas;

o alteration of groundwater quality; and

e saline intrusion.
To address these issues:

e investigation of the hydraulic parameters of the sand sheet aquifer has been completed
by AGEC and PSM;

o modelling of the effects of raising or lowering the dredge pond on the local groundwater
table has been completed;

e monitoring of groundwater levels along and adjacent to the proposed mine path is
currently occurring and will be undertaken for at least 12 months prior to mining, during
mining, and for at least 12 months following mining; and

e groundwater quality along and adjacent to the mine path will be monitored for at least
12 months prior to mining, during mining, and for at least 12 months following mining. If
acid sulphate generation is observed during the life of the mine, a longer period of post-
mine monitoring may be required to monitor for acid sulphate generation.

In addition, pre-mining investigation of potential acid sulphate soil horizons on the mine path
will be conducted so that an acid sulphate soil management plan can be developed and
implemented, if necessary.

The risk of saline intrusion is discussed in Section 5.4.1.2.
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5.4.1 Groundwater Demand and Supply
5.4.1.1 MSP Water Demand and Supply

The water requirement for the MSP will be approximately 50 m*/hr for processing losses plus
a small amount of evaporation from the process water pond. This water will be sourced from
a deep water bore adjacent to the plant, which will be used to supply potable water for MSP
site, and water for the rehabilitation nursery. A water meter will be installed on the bore to
monitor water usage.

To minimise raw water requirements at the MSP, sump pumps will be installed within bunded
areas to return wash-down water and/or process water spills to the process water storage
pond.

5.4.1.2 Mine Site Water Demand and Supply

During mineral sand mining, evaporation from the open dredge pond and wet tailings stack,
along with export of water in the mineral concentrate, are the only net losses of water from
the aquifer due to mining. Other water movements associated with the mining operation
(such as transient localised water table drawdown) are simply a redistribution of water within
the aquifer.

The water requirements for the mine site are in two stages: development of the initial dredge
pond followed by steady state dredging operations.

e The dredge pond will be developed over a number of months while construction of the
floating plant takes place. The pond will be approximately 250m long by 200m wide, i.e.
about 5 ha in area and about 6m deep. The pond will be filled from a nearby deep water
bore, as previously detailed.

e Steady operation of the dredge will require a maximum rate of additional water provision
of approximately 167 m%hr (4,000 m®day). Actual rate of additional water provision is
likely to be around 42 m®hr (1,000 m®day). Estimated volume of water losses may
change following refinement of the existing groundwater model for the site and
subsequent calculation of pond make-up water requirements. Local transient drawdown
of the groundwater table may impact on local wells and will require pumping of top-up
water from the deep Maestrichtian aquifer to minimise local impact.

Make-up water will be provided from bores into the deeper Maestrichtian aquifer. These
bores are anticipated to provide up to 250 m%hr of water each and will be licensed. A
responsible water management plan will be developed.

The potential for saline intrusion into the aquifer because of the mining operation is
considered low to negligible in the Diogo mining sector because the groundwater table is
approximately 6m above sea level along the eastern margin of the proposed mine path and
there is a positive gradient towards the sea (Figure 3.2). Further north, in the vicinity of
Louga, the groundwater table is lower, the gradient is low and there is potential for saline
intrusion in this area. However, groundwater is unlikely to be drawn down below sea level
because the dredge pond will be maintained at least 0.5m above sea level. Hence, the
potential for saline intrusion into the aquifer is minimal.

5.4.1.3 Process Water

Most of the process water associated with the MSP will be recycled through the process
water pond, which will be lined to control seepage.
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Wet tailings from the MSP will be pumped back to the dredge site for inclusion in the
reformed dune landscape.

5.4.1.4 Groundwater and Surface Water Adjacent to the Mine Path

The only surface water present in the project area is the water contained in small ponds in
the niayes, where trenches have been dug by farmers to intercept the groundwater body
(groundwater trenches) and to provide water for irrigation. No flowing streams are found in
the GCP area.

During the first years of the project, as the dredge passes along the eastern side of the
mining area, GCO intends to maintain the dredge pond surface at the same level as the
surrounding water table, to minimise any impact on the adjacent niayes. If the dredge pond
were maintained at a height above surrounding groundwater levels, this would elevate the
groundwater table and, where the dredge pond is close to niayes, would have the potential to
flood the niayes. Such flooding would be short-lived, subsiding within a few tens of days
after the dredge has passed. However, if such flooding occurred, it would be mitigated by
compensating the individuals farming those niayes for the period that their crops are
affected. In later years, pond water level may be increased up to 6 m above local
groundwater level.

To limit flooding of niayes in the first and subsequent years, groundwater in the tailings and
in the dredge pond will be intercepted by 50 metre deep containment bores at 50 metre
intervals, laid out in two 1300 metre long lines — one each side of the dredge path. The
groundwater levels in the containment bores will be monitored and the bores will be pumped
to limit flooding of the niayes.

Flows between the dredge pond and local groundwater are strongly related to the difference
in level between the two. If the pond level is maintained at the level of the local water table,
inflows from local groundwater will be minimised.

To service the containment bores, a 4 kilometre long header pipe and a secondary power
supply line will be laid on the western side of the dredge path, in addition to the main power
supply line on the eastern side of the dredge path.

Groundwater trenches outside the mine path will not be affected by the project.

5.4.1.5 Protection of Impermeable Basement to Aquifer

Exploration drilling is conducted to a depth of at least 2m below the potential dredging depth
(i.e. 8m below natural water table). The presence of any impermeable basement material
within this drilling depth will be recorded and the dredging depth raised if required. This
process will be used to ensure that the impermeable basement of the sand sheet aquifer is
well below the level of dredging. Dredging depths will always be based on drilling results,
thereby ensuring protection of the impermeable basement to the aquifer.

5.4.2 Groundwater Quality
5.4.2.1 Output from Sewage Treatment Facility

Regular maintenance and monitoring of the output water from the sewage treatment facility
will be used to ensure that the water discharged from this facility meets relevant water quality
guidelines, thereby protecting groundwater quality.
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5.4.2.2 Hydrocarbon and Reagent Management

All hydrocarbons such as fuels and lubricants will be stored in safe, bunded, secure areas
constructed and managed in accordance with Australian Standard AS 1940 (“The storage
and handling of flammable and combustible liquids”) and Material Safety Data Sheets.
Bunds will have sufficient capacity to contain 110% of the largest tank’s capacity as per the
relevant standard. GCO will ensure that drums of used oil or grease are within bunded areas
at all times.

Appropriate bunded storage facilities for hydrocarbons, including oils and degreasers, will be
constructed on the dredge to minimise the potential for contamination of the dredge pond.
Spill response equipment and training will be provided for all dredge operators.
Hydrocarbons will be handled in accordance with industry leading practice guidelines, such
as Environment Australia (1997) Best Practice Guidelines for Hazardous Waste
Management, to minimise the risk of spill and subsequent groundwater contamination. Refer
to Section 9 Hazardous Materials Management for further information.

The use of hydrocarbons on the dredge will occur directly over the groundwater body. To
minimise the potential for hydrocarbon contamination, potential sources of contamination on
the dredge will be checked regularly. Emergency response and clean-up procedures
following hydrocarbon or reagent spills will be conducted as outlined in GCO’s Emergency
Response Plan — Environment (Appendix 2E in DFS Volume 2).

5.4.2.3 Other Facilities and Infrastructure

Standard drainage channels will be installed along roads, and around all hardstand areas at
the MSP site to collect potentially contaminated runoff and direct it towards the process water
pond.

5.4.2.4 Groundwater and Surface Water Adjacent to the Mine Path

The quality of groundwater in the mined area and adjacent to the mine path will be regularly
monitored to ensure that no deterioration of groundwater quality due to the mining operation
is occurring. However, it is likely that make-up water added to the dredge pond from the deep
bores will in fact improve the quality of groundwater in the shallow aquifer. Measures will be
put in place to minimise adverse impacts if any water quality deterioration is detected.

5.4.2.5 Potential Acid Sulphate Generation

Organic-rich sediments are known to occur within the littoral sand deposits, generally as a
discontinuous 0.5m thick layer at the interface between the dune sands and underlying
beach sands. Beneath the organic layer, further localised accumulations of organic material
and fine-grained iron oxide-rich friable sandy clays, representing ancient swamps, are
occasionally present (Young 2009). On an overall gross volume basis, organic materials
occupy just 5% of the deposit (Young 2009).

The presence of organic materials and buried soils beneath the water table indicates that
there is the potential for acid sulphate soils to be present, which could generate acid when
exposed to air during the mining process. Initial screening of organic-rich sediments
suggests that pyrite oxidation products (acid salts) are present, together with organic acids,
in approximately one third of the samples. Testing undertaken to date indicates that there is
the potential for acid sulphate to be generated from oxidation of pyrite and organic materials
in the sand dunes.
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Further testing will be undertaken prior to mine operations commencing, to confirm the
distribution of potential acid sulphate generating materials, and to determine the net acid
generation potential. Appropriate acid mine drainage prevention or management strategies
will be developed, if required.

If acid is generated from exposure of organic-rich sediment to the atmosphere, it may cause
arsenic to be released into the groundwater if arsenic is present in the substrate. Monitoring
of arsenic in groundwater will be conducted as part of the acid sulphate soil management
plan. If arsenic is detected in concentrations that raise concern, a remediation plan will be
developed and implemented, if such a plan becomes necessary. The remediation plan will
consider a range of measures to treat groundwater for the duration of elevated arsenic
concentrations, if required.

5.4.3 Reporting

GCO will report to the Government authorities any breach of compliance or unauthorised
release of water from the site, immediately following the incident. Potential reportable
incidents include:

e breaching any applicable off-site discharge water quality guidelines; and

e any hydrocarbon spills that breach primary and secondary containment structures into the
environment, thereby resulting in potential negative impacts to land and/or groundwater.

The Environment Superintendent will keep groundwater quality, groundwater level monitoring
and off-site discharge records on file. For the Annual Environmental and Social Monitoring
Report, the Environment Superintendent will summarise water quality and groundwater level
monitoring and water management at both the MSP and mine site, include any major
incidents or breach of standards, and review the success (or otherwise) of the current water
management strategy.

5.5 Continuous Improvement Targets

Target ‘ Responsibility Date

Surface and Groundwater Management

Install drainage management structures for Mine Superintendent; Construction

all facilities and bunding for hydrocarbon Environment

storage facilities. Superintendent

Establish baseline groundwater monitoring Environment Prior to commissioning
bores and commence monitoring of Superintendent

groundwater levels and groundwater quality.

Review water demand estimates for dredge Environment Prior to construction
construction site based on updated hydraulic | Superintendent

model.

Review water supply and demand estimates | Environment During construction
for dredge pond in light of groundwater level | Superintendent

monitoring results in vicinity of initial dredge

pond.

Monitor and review water demand and effect | Environment Planning and operation
on local groundwater table and groundwater | Superintendent

quality as mining proceeds to ensure that

there are no significant impacts on adjacent
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Target Responsibility Date
Surface and Groundwater Management

groundwater users.

Review water demand estimates for MSP to Environment Operation

verify design estimates and minimise raw
water demand.

Superintendent;
Mill Superintendent

Undertake further Potential Acid Sulphate
Soil testing of samples from below the water
table in order to develop an Acid Sulphate
Soil Management Plan, if necessary.

Environment
Superintendent

Prior to construction
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6.0 Tailings Management

6.1 Objectives

The objectives of tailings management at the GCP are:

e to re-form the landscape following mining to approximately the same pre-mining
topography;

e to re-form the mined landscape in such a way as to minimise the potential for sand
encroachment onto market gardens;

e to monitor the acid-generating potential of tailings at the dredge pond location;

e to ensure that tailings with radioactivity levels higher than background are returned to the
mine site and incorporated in the reformed dunes in a manner that poses no threat to
human health or the environment; and

o to facilitate dewatering of the tailings so that most water returns promptly to the dredge
pond.

6.2 Environmental and Social Context

Tailings are those components of the sand body that are mined and, during processing, are
separated from the sales product minerals. Tailings minerals are predominantly quartz
(SiO,) sand and comprise over 98% of the sand mined. Exploration drilling has encountered
layers of peat and organic material below the groundwater table in some areas. Mining of
these materials may lead to their oxidation and subsequent generation of acid in the tailings
following mining, which may result in localised water quality impacts. If such impacts
occurred, they would be most significant in close proximity to niayes being used for market
gardening and/or in areas where communities access groundwater for potable, irrigation or
stock-watering purposes.

Most of the tailings are produced by the wet plant at the mine site and are returned directly
by high pressure pumping to reform the dune system behind the plant. One concentrate
stream will be produced at the mine site i.e. a heavy mineral concentrate (HMC) stream
composed of magnetic (‘mags‘) and non-magnetic (‘non-mags‘) fractions. All of the HMC will
be pumped to the MSP where it will be separated into the two fractions at the WHIMS (Wet
High Intensity Magnetic Separator) module. The mags concentrate is predominantly ilmenite,
which will be stockpiled at the MSP site until the ilmenite processing plant is operational.

Processing of the non-magnetic mineral concentrate at the MSP will produce approximately
90,000 tonnes of tailings each year, which will be pumped continuously back to the current
dredge location and incorporated in the reformed dunes as a tailings stream.

6.3 Key Reference and Resource Documents

The most applicable laws and regulations, other relevant GCO documentation and leading
practice guidelines for managing tailings, which may include radioactive material, are
detailed in Table 6.1. These documents form the framework for the strategy outlined below.
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Table 6.1 - Key Reference and Resource Documents — Tailings Management

Title | Date
Laws and Regulations
National Action Plan for the Environment ‘ 1993

Other Relevant GCO Documentation
GCO Environmental and Social Monitoring Manual (Appendix 2D of DFS Volume 2) ‘ 2010
Guidance Materials and International Standards

World Bank Environment, Health and Safety Guidelines — Mining and Milling (Open 1995
Pit)

IFC/World Bank Environmental, Health, and Safety Guidelines 2007
IFC Performance Standard 2: Labour and Working Conditions 2006
IFC Performance Standard 3: Pollution Prevention and Abatement 2006
IFC Performance Standard 4: Community Health, Safety and Security 2006

Australian Radiation Protection and Nuclear Safety Agency Code of Practice for Safe | 2001
Transport of Radioactive Material; Radiation Protection Series Publication No. 2

Australian Government, Australian Radiation Protection and Nuclear Safety Agency 2005
Safety Guide for Radiation Protection and Radioactive Waste Management in Mining
and Mineral Processing; Radiation Protection Series Publication No. 9

6.4  Strategy

6.4.1 Mine Site (Dredge Pond) Tailings

Most of the sand mass to be mined consists of wind-blown quartz sand derived from the
coastline and mining of this material is expected to have no adverse impacts on
groundwater. However, organic materials occur in discontinuous layers below the water
table in some parts of the proposed mine path. As discussed in Section 5.4.2.5, there is
potential for acid sulphate to be generated when framboidal sulphide or organic materials are
excavated during dredging and placed in a position where they can be oxidised — for
example in the tailings.

If acid sulphate generation takes place, it is most likely to occur within the dredge tailings pile
in the months following dredging. The maximum rate of acid sulphate generation is likely to
occur within a few years of the tailings being stacked in air. The rate of acid sulphate
generation is likely to decline in the years following the maximum generation rate, as the
material remaining to be oxidised decreases in volume.

The likelihood of acid-generation will be investigated further using net-acid generating and
acid neutralising capacity tests on organic-rich sediment samples from the dredge path.

The potential for acid sulphate generation will be minimised by identifying, where feasible,
high organic content materials and placing them below the water table as the dredge moves
forward. This will prevent oxidation of any sulphides present and reduce the volume of any
acid sulphate that is potentially produced.

Where, despite this mitigation measure, there is a significant potential for acid sulphate
drainage to be generated, it may be mitigated by incorporating lime into the tailings as they
are stacked.
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If acid sulphate is generated despite these mitigation measures, it will be detected by the
groundwater quality monitoring program. In this situation, further mitigation measures will be
implemented to prevent groundwater of inadequate quality being used for irrigation, for stock
watering or for human consumption.

6.4.2 MSP Tailings

Return of the MSP tailings to the mine site will be conducted on a continuous basis to avoid
excessive stockpiling at the MSP site.

The MSP tailings will be incorporated into the reformed dunes in such a manner as to ensure
that there is no detectable change in background radiation levels at the ground surface.

GCO will develop a tailings management plan that includes procedures for satisfactory
disposal of MSP tailings in the reformed dunes at the mine site and a monitoring program to
ensure compliance with the Safety Guide for Radiation Protection and Radioactive Waste
Management in Mining and Mineral Processing (Australian Radiation Protection and Nuclear
Safety Agency 2005).

6.5 Continuous Improvement Targets

Target ‘ Responsibility Date

Tailings Management

Complete Net Acid-Generating (NAG) and Environment Prior to construction of
Acid Neutralising Capacity (ANC) tests on Superintendent initial dredge pond.

peat-rich sand samples from the dredge path
to assess the likelihood of acid generation.

Prepare Acid Sulphate Soil Contingency Environment Prior to commencement of
Management Plan for mine-site tailings. Superintendent mining.

Prepare Tailings Management Plan for MSP. | Mine Superintendent & | Prior to MSP operation.
Environment
Superintendent

Prepare topographic plan of proposed Environment Prior to commencement of
dredge path as a guide for reshaping tailings. | Superintendent mining.
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7.0 Erosion and Sediment Management

7.1  Objectives

Management of erosion and sediment at the GCP aims to:
e minimise movement of sediment by wind; and
e minimise the loss of sediment from areas disturbed by the GCP.

Most of the sediment disturbed by this project will be dune sand.

7.2 Environmental and Social Context

The dunes and depressions in the Niayes Region are a characteristic landform, with poorly
developed soils on the dunes and better developed soils in the depressions. The
depressions (or niayes) are close to the groundwater table and some may become saturated
during the wet season. Minimal mining will take place in the arable soils in the depressions,
i.e. as a rule mining will not occur in the arable depressions at all but one rare exception is
the initial dredge construction site, which will be developed in a depression. During the
course of mining operations other depressions within the dunal system may be mined.

The GCP mine will disturb generally sparsely vegetated sand dunes and increase the
potential for wind-induced erosion and sediment movement while the mined areas await
revegetation. Sand movement is particularly significant adjacent to market gardens or areas
of habitation. Market gardens established in depressions on the landward side of the coastal
dunes are already subject to gradual encroachment by mobile dunes.

In recent years, several mobile dunes within the exploration permit area have been planted
with stabilising eucalypts and casuarinas to help prevent encroachment of the dunes on
market gardens. These species grow quickly but consume significant quantities of water in
the process. This revegetation program is known as the Projet de Reboisement de la Zone
du Littoral (PRL). A large area of dunes north of Diogo was planted between 2002 and 2005
and financed by the Japan International Cooperation Agency (JICA). Mesh windbreaks up to
1m high were installed to protect young plants from mobile sand during their first few years.
On slopes steeper than 15%, protective mesh was laid directly on the sand and fixed in place
to stabilise the dune surface.

These plantations continue to grow but their long-term success in stabilising mobile dunes is
as yet unknown. The Forestry Commission has extensive experience in revegetation
programs on the coastal dunes and GCO will work closely with the Forestry Commission to
identify suitable species for revegetation.

Efforts to minimise the length of time that bare sand is exposed to erosion will need to be
made, in conjunction with optimal planting times for revegetation. Sediment (wind-break)
fences may need to be considered in particular areas, for instance where the mine path is
adjacent to market gardens or habitation.

Prior to mining in proximity to market gardens, GCO will undertake a risk assessment of
disturbance to market gardens, including impacts of wind-blown sand. If compensation is
required, it will be at rates established in consultation with the Senegalese Government and
local authorities.
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The MSP site will be prepared for construction by removing vegetation and moving limited
volumes of sand. During the dry season, this material will be subject to wind erosion. Strong
winds blowing from February to May have the most potential to mobilise sand.

Clearing of construction sites combined with strong winds may lead to erosion and deposition
of wind-blown sand on adjacent areas. Where these areas are used for market gardening,
such deposition could impact adversely on land users. Wind-break, sediment-retaining
fences may need to be erected to prevent the movement of wind-blown sand onto arable
land from areas disturbed for mining purposes.

7.3 Key Reference and Resource Documents

The most applicable laws and regulations, other relevant GCO documentation and leading
practice guidelines for managing erosion and sedimentation are detailed in Table 7.1. These
documents form the framework for the strategy outlined below.

Table 7.1 - Key Reference and Resource Documents — Erosion and Sediment

Management
Title ‘ Date
Laws and Regulations
National Action Plan for the Environment ‘ 1993
Other Relevant GCO Documentation
GCO Emergency Response Plan — Environment (Appendix 2E of DFS Volume 2) 2009

GCO Environmental and Social Monitoring Manual (Appendix 2D of DFS Volume 2) 2010

Guidance Materials and International Standards

World Bank Environment, Health and Safety Guidelines — Mining and Milling (Open 1995
Pit)

IFC/World Bank Environmental, Health, and Safety General Guidelines 2007
IFC Performance Standard 3: Pollution Prevention and Abatement 2006
IFC Performance Standard 5: Land Acquisition and Involuntary Resettlement 2006

7.4  Strategy

Relevant Managers at the GCP, including the Exploration Manager, Construction Manager
and Environment Superintendent, will be responsible for ensuring that vegetation clearing is
restricted to the minimum area required and that revegetation of cleared areas is undertaken
as soon as practicable following disturbance.

Revegetation of the reformed dunes as soon as practicable following mining will help to
minimise wind erosion and help to prevent sand encroachment on market garden areas.
Minimising or avoiding disturbance of existing vegetation during exploration and construction
of roads, mine site and MSP will also help to minimise wind erosion of disturbed and cleared
ground.

The overall strategy for managing erosion and sedimentation at the GCP will involve:

e minimising disturbed land areas;
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e progressive rehabilitation and revegetation of mined land that was vegetated prior to
mining;

e stabilising disturbed areas at the MSP site;
e managing soil stockpiles;

e road construction; and

e maintenance and monitoring.

Each of these issues is discussed below.

7.4.1 Minimising Disturbed Land Areas

Disturbed areas will be restricted to the minimum required for efficient mine operation.
Clearing ahead of the dredge will be restricted to the minimum required at any one time to
minimise the area subject to wind erosion.

No clearing will take place until the area to be cleared has been authorised by the person
responsible, has been visibly marked in the field and has been communicated to and
understood by earthworks personnel.

7.4.2 Progressive Rehabilitation and Revegetation of Mined Land

As the dredge proceeds along the mine path, the tailings will be pumped to the rear of the
pond to reform the landscape. Bulldozers may be used to shape the tailings when necessary
to approximately the same topography as previously existed (as required by the Mining
Convention Article 33.6). Revegetation activities will occur when it is most feasible to
establish the necessary plants by the methods chosen.

Efforts to minimise movement of sediment by wind are particularly important in close
proximity to market gardens or inhabited areas.

GCO intends to revegetate only those areas that were already vegetated and have been
cleared for mining purposes. Pre-existing barren mobile dunes will not be vegetated
following mining. Before clearing or mining commences, GCO will identify which areas are
currently vegetated.

Establishing vegetation is expected to take up to 24 months following the passage of the
dredge. If initial revegetation work shows that revegetation cannot be completed in
24 months, the timeframe will be reviewed in consultation with the Forestry Commission and
further revised over the life of the operation. The timeframe will be linked to overall
revegetation performance. Where relevant, compensation agreements will take into account
the likely time for rehabilitation and provide for revisions of this timeframe.

Where possible, topsoil will be re-used immediately on areas undergoing rehabilitation. This
will help to avoid double-handling and will protect the beneficial qualities of the topsoil.
Topsoil contains seeds and other propagules (plant matter such as root stock that may lead
to the growth of new plants), micro-organisms, organic matter and plant nutrients which will
enhance revegetation success.

GCO will establish a procedure and authorisation form for the effective authorisation and
management of vegetation clearing. Formal reports will be prepared in the event that these
procedures are breached or not followed. As part of the Annual Mining Operations Plan, a
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vegetation survey of the proposed dredge path will be conducted and authorisation sought
from the Forestry Commission for clearing up to two years in advance of the dredge’s arrival.
The vegetation survey provides opportunity for identification of any protected plant species
that may require special consideration during revegetation. Documentation may include
items such as:

e proposed location and area of vegetation to be cleared;

e aerial photo of area to be cleared showing general vegetation density;
e map showing vegetation communities;

e site map indicating the boundaries of the area to be cleared,;

e proposed commencement and duration of land clearing activities;

e impacts on local flora and fauna;

o identification of protected species;

e proposed uses for beneficial reuse of cleared vegetation (may include timber for use by
local communities); and

e proposed rehabilitation and revegetation schedule.

Where possible, protected vegetation species identified during pre-mining surveys will not be
removed. Instead, their presence will be clearly marked to avoid accidental clearing.
However, where clearing of protected species is necessary for mining purposes, GCO will
develop a strategy to offset the loss of these protected species. The strategy will be
developed in consultation with relevant government authorities and may include a
commitment to re-establish an additional number of protected plants, compared to the
number removed, after the mining operations have been completed.

Progressive rehabilitation and revegetation of the mined area will minimise liability during the
mine’s decommissioning phase and post-closure.

7.4.3 Stabilising Disturbed Areas at the MSP Site

Disturbed areas at the MSP site will be stabilised with vegetation or other materials as soon
as practicable after final surface preparation. The perimeter of the actual building site will be
planted as quickly as possible with fast-growing local plant species to establish a visual
barrier and to assist in stabilising the area.

7.4.4 Managing Topsoil

Where present, topsoil will be scraped aside and either placed directly on restored land or
temporarily stockpiled for respreading on the restored landscape following mining.

Although well-developed soils are unlikely to be encountered along the mine path, the
surface material (top 10 to 20 cm) from any vegetated areas may be scraped up and spread
on adjacent mined areas as soon as possible. This material will contain seeds, other
propagules (plant matter that may lead to the growth of new plants, such as root stock),
organic matter and plant nutrients that will enhance revegetation efforts.

The following principles are important in managing soil stockpiles:
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o soil stockpiles will not be placed on top of remnant vegetation;
o soil stockpiles will be less than 2m high;

e soil stockpiles will not be compacted, to avoid affecting the growth of stabilising
vegetation;

o soil stockpiles will be spread on restored land within three months; and
o silt fences may be installed to minimise wind eraosion.

7.45 Road Construction

Roads constructed for the GCP will not be sealed, so runoff from road surfaces will not
require to be managed, since the water will infiltrate into the sand readily. Erosion control
techniques for road construction may include:

e minimising, as far as practical, angles of constructed batters;

o where possible, leaving vegetation intact on road verges and batters above and below
the road;

e constructing catch drains above batters to prevent water flowing down batter face; and
e installing silt fences to minimise wind drift.

7.4.6 Maintenance and Monitoring

Visual inspection of erosion and sediment control structures will be completed following
construction, major rainfall events, maintenance and repairs and at the end of each wet
season. (A major rainfall event is defined as a daily rainfall in excess of 50 mm.) Major
rainfall events can be identified via the weather station established by GCO at Diogo.

Documented procedures will be developed for maintaining and repairing erosion and
sediment control structures as appropriate.

Key performance indicators will be established to provide a measure of the success or
otherwise of mine site erosion and sediment control, as experience is gained on site.

Revegetation success will be monitored as outlined in Section 11.4.9 and in the
GCO Environmental and Social Monitoring Manual (refer Appendix 2D of DFS Volume 2).

The risk of wind-blown sand encroaching on market gardens will be monitored where mining
disturbs the land in proximity to market gardens. In order to establish a basis for any
compensation, GCO will:

1. establish the baseline rate of movement of windblown sand from historical records and
observation, or accept that future sand movement from the mined area is GCO'’s
responsibility; and

2. develop and implement procedures to monitor the movement of windblown sand, by
monitoring dune profiles in proximity to market gardens. These procedures will include
monitoring wind erosion of dune sand from:
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e areas cleared for mining;

e revegetated mined areas at various stages of growth; and

e control sites in both vegetated and unvegetated areas that are not affected by

mining.

The development and implementation of a detailed plan for monitoring wind erosion of sand
in proximity to market gardens will enable GCO to establish appropriate compensation terms.

7.5 Continuous Improvement Targets

Target

| Responsibility

Date

Erosion and Sediment Management

Ensure drains and sediment traps at MSP
site are operational prior to the first wet
season.

Environment
Superintendent

Construction, prior to the
first wet season

Establish quantitative key performance
indicators for sediment control structures at
MSP site.

Environment
Superintendent

Construction, prior to the
first wet season

Establish land disturbance and rehabilitation
database.

Environment
Superintendent; Mine
Superintendent

Prior to land clearance

Establish monitoring system for sand
encroachment from mined areas onto market
gardens.

Environment
Superintendent

Prior to mining

Minimise quantity of topsoil stockpiled from
areas disturbed by mining.

Environment
Superintendent

Ongoing
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8.0 General Waste Management

8.1 Objectives

Management objectives for solid and liquid waste generated at the GCP are to:

e reduce potential health and environmental risks associated with waste generation and
disposal;

e promote the efficient use and conservation of resources, reduce the need for waste
treatment facilities, and reduce the requirement for raw materials;

e maximise recycling of solid and liquid waste materials generated on site; and

e minimise the use of hazardous materials on site and seek safer alternatives where
possible.

8.2 Environmental and Social Context

Waste will be generated at the GCP from exploration, construction, mining and mineral
processing, maintenance, administration, procurement of supplies and equipment and
general maintenance and operation. The main types of waste are shown in Figure 8.1 and
waste sources are listed in Table 8.1.

Waste, particularly hazardous waste and sewage, that is not collected or is not properly
disposed of, may have adverse effects on human and environmental health, unless
appropriate management measures are implemented.

For the purposes of this document, and consistent with the definition of hazardous substance
adopted by Environment Australia (1997), hazardous waste is defined as:

‘waste that because of its quantity, concentration, acute or chronic toxic effects,
carcinogenicity, teratogenicity, mutagenicity, corrosiveness, flammability, explosiveness,
radioactivity, or physical, chemical or infectious characteristics, may pose a hazard to
human health or the environment when improperly treated, stored, disposed of or
otherwise managed.’

Table 8.1 - Sources of Waste Materials Generated at GCP Site

Type of Waste Source

Food scraps Kitchens and mess halls.

Hard plastics Storage containers for foodstuffs, reagents and other supplies.
Other hard plastics including mouldings and equipment from various sources.

Storerooms, stock-yards, MSP, laboratory and the mess hall are the primary
sources of hard plastics.

Vegetation Clearing for construction sites and mining activities includes: MSP site; dredge
construction site; mine path; and access and haul roads.

Vegetation from garden maintenance around MSP site and other project sites.
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Table 8.2 - Sources of Waste Materials Generated at GCP Site (cont)

Type of Waste

Source

Glass

Storage containers for foodstuffs, reagents and other supplies.
Glass off-cuts from construction activities.
Broken windows from buildings and vehicles.

Storerooms, stock-yards, MSP, laboratory and the mess hall are the primary
sources of glass.

Metal

Metal off-cuts from construction activities including roofing, framing etc.

Storage containers for foodstuffs, reagents, fuel and other supplies, i.e. paint tins,
fuel and oil drums.

Used drill rods and bits from exploration activities.
Used and damaged vehicles and vehicle parts.

Processed timber

Maintenance workshops, storerooms and supply yards (packaging, pallets,
crates/boxes, etc) and as off-cuts from construction activities.

Paper and Waste paper produced from office activities.

cardboard Cardboard packaging for foodstuffs, reagents and other supplies. Storerooms,
stock-yards and the mess hall are the primary sources of cardboard.

Tyres Vehicles used on site, particularly haulage trucks and construction vehicles.

Other Various soft plastics, cellophane, foam, sponge and rubber. These materials are

non-hazardous primarily used for food packaging, reagents, equipment and spare parts. The

materials mess hall, storerooms and stock-yards are the primary sources of such material.

Hazardous Batteries and dry cells.

materials

Some laboratory wastes.
Medical wastes including sharps, bandages etc.

Contaminated packaging material, contaminated safety gear, rags etc and
contaminated soils and apparatus employed in clean up of a spill e.g. absorbent
mats/blankets, temporary bunds.

MSP tailings may be hazardous, depending on their level of radioactivity.

Sewage and grey
water

Toilet facilities and showers, mess hall and laundry.

Process Process water from MSP and tailings stockpile.

wastewater Runoff from the process plant area resulting from: spills outside primary bunds;
vehicle wash-bays; wash-down of process plant and machinery; and precipitation.

Fuels and Fuel spilt outside bunded areas, hydraulic fluids, lubricating hydrocarbons, filters

degraded/ spent | and absorbents, waste grease.

oils

8.3 Key Reference and Resource Documents

The most applicable laws and regulations, other relevant GCO documentation and leading
practice guidelines for managing wastes are detailed in Table 8.2. These documents form
the framework for the strategy outlined below.
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Table 8.3 - Key Reference and Resource Documents — General Waste Management

Title Date

Laws and Regulations

Environment Code 1983, updated 2001
Water Code 1981

Local Communities Code 1996

Health Law: Public Health Code, Reproductive Health Law 1954 and 2005
National Action Plan for the Environment 1993
Inter-ministerial Decree n° 1555 Water Discharge Guidelines 2002

Other Relevant GCO Documentation

GCO Emergency Response Plan — Environment (Appendix 2E of DFS Volume | 2009
2)

GCO Environmental and Social Monitoring Manual (Appendix 2D of DFS | 2010
Volume 2)

Guidance Materials and International Standards

World Bank Environment, Health and Safety Guidelines — Mining and Milling 1995
(Open Pit)

IFC/World Bank Environmental, Health, and Safety General Guidelines 2007
World Health Organisation drinking water quality guidelines 2004
IFC Performance Standard 3: Pollution Prevention and Abatement 2006
IFC Performance Standard 4. Community Health, Safety and Security 2006

8.4  Strategy

In order of decreasing preference, the waste management hierarchy recommends: reduce,
re-use, recycle, and finally dispose. Disposal options at the GCP are constrained by the
nature of the permeable substrate and its use as a groundwater source. An appropriately
lined cell will be used for disposal of hazardous materials where these cannot be disposed of
elsewhere. Disposal of hydrocarbon-contaminated material will be via burning at 2000 C at
nearby cement works (Sococim). Used oils and grease will be collected and taken off-site for
reuse by Shell.

The Environment Superintendent will be responsible for developing and implementing the
waste management plan outlined in this ESMMP, in close collaboration with the
Occupational Health and Safety Supervisor, the MSP Superintendent, Maintenance
Superintendent and other relevant managers.

Regular inspections (Section 4.7) will be conducted to monitor the success of waste
management according to key performance indicators.

8.4.1 Waste Inventory and Strategy Review

For each part of the GCP (e.g. MSP, Maintenance Workshops, Mine Site), a waste inventory
will be developed that includes the sources and quantities of all major waste types (including
non-hazardous/hazardous solid and liquid wastes) and the relative proportions of each waste
type that are recycled, re-used, disposed of or temporarily stored on site.
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The inventory will be updated every three years so that trends in waste generation over time
can be identified. The inventory will be used to assess the suitability of waste management
strategies and facilities.

The waste management plan for the GCP will be reviewed every three years, immediately

following the inventory review, to incorporate new waste streams, the development of new
waste minimisation methods and recycling techniques, and waste audit findings.

8.4.2 \Waste Reduction

The first priority in managing waste produced from the GCP will be to reduce the volume of
waste generated. This will be achieved by:

e procuring supplies that produce less waste because of the way they are produced,
packaged or consumed;

e eliminating any expectation that personal disposable food containers will be used for
taking lunch to work from the mess;

e installing equipment that minimises energy and water consumption and thereby produces
less waste; and

e maximising the efficiency of all on-site production processes to minimise waste.
Wherever possible, non-hazardous materials will be used in preference to hazardous
materials. Wherever possible, GCO will not purchase or use any equipment (e.g. fluorescent

lights) containing polychlorinated biphenyls (PCBS).

Annual performance targets will be set for minimising the consumption of key project
consumables and for reducing the amount of waste material generated.

Specific examples of waste reduction measures for different waste types are provided in
Table 8.3.
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Table 8.4 - Types of Waste Generated at the GCP and Suggested Management Techniques

Type of Reduction Recycling/Reuse Disposal
Waste
Vegetation Minimise vegetation clearing during Stockpile any large trees felled during the course of Cleared vegetation will be reused

construction through effective facility
design.

Adopt a staged approach to clearing.

Clearly define mine path to minimise
vegetation clearing.

clearing activities at construction sites. Reuse timber for
designated construction activities, e.g. construction of
administration facilities, fencing.

Stockpile all vegetation cleared from mine path for
subsequent re-distribution over the mined area. Use leaf
matter and small trees as mulch or for erosion control in
revegetation areas.

Make all vegetation not required by GCP available to the
local community, in accordance with mutually agreed
procedures.

or recycled.

Food scraps

Improve budgeting, allocation and stock
control of food stores in the mess.

Ensure adequate refrigeration.

Store food scraps in clearly marked biodegradable
waste hins at each mess facility. Collect and deposit
vegetable waste in a designated on-site landfill where
the waste will decompose to form compost. Use
compost as soil conditioner and substrate for
rehabilitation or local agriculture.

If composting of food scraps and
other biodegradable materials is
not possible, these materials will
be buried.

Hard plastics

Favour suppliers whose products are made
from recycled materials, who use minimal
packaging and/or who reuse their
packaging.

Where feasible, procure goods in bulk
containers.

Where feasible, reuse plastic bottles and containers
on-site (i.e. 20 L water containers).

Encourage staff to use refillable drink containers in
preference to disposable containers.

Where it is not feasible to reuse hard plastic on site,
GCO will endeavour to return materials to the supplier or
a licensed waste contractor for recycling.

If a recycling waste operator is not
available, hard plastic will be
buried in the non-biodegradable
waste pits.

Glass

Source material suppliers who recycle their
packaging.

Where feasible, procure goods in bulk
containers.

Where feasible, reuse glass bottles and containers on
site.

Where it is not feasible to reuse glass on site, endeavour
to return materials to the supplier or a licensed waste
contractor for recycling.

If a recycling waste operator is not
available, glass will be buried in
the non-biodegradable waste pit.
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Table 8.5 - Types of Waste Generated at the GCP and Suggested Management Techniques (cont)

Type of Reduction Recycling/Reuse Disposal
Waste
Metal The quantity of metal off-cuts shall be Where feasible, stockpile metal off-cuts, containers, drill | Steel will be recycled via an
minimised by conducting detailed design on | rods and other decommissioned equipment and parts for | established waste steel recycling
all construction activities. reuse on site. operator.
Where feasible, food stuffs, reagents, fuel Where it is not feasible to reuse metals on site, If a waste recycling operator is not
and other supplies shall be purchased in endeavour to return materials to the supplier or a available for other metals, these
bulk, i.e. maximise the use of fuel from fuel | licensed metal recycling contractor. will be disposed in non-
depots and bulk containers in order to Identify local scrap metal dealers for off-site reuse of biodegradable waste pit.
minimise the use of 20 L and 200 L drums. | \yaste metal.
Effective use of drill rods and bits will
maximise their useable life and minimise
consumption.
Processed Minimise the quantity of packaging, pallets, | Stockpile crates, boxes and other timber products that Waste timber will be disposed to a
timber crates/boxes delivered to site by are still in reasonable working condition in the recycling scrap timber merchant in Dakar.
implementing a coordinated stock control storage area for reuse. Any timber products that are not
program (i.e. ensuring timely delivery of Return pallets and crates to the supplier for reuse where | suitable for reuse or recycling will
materials and inventory management). practical. be disposed in the non-
Avoid damaging wooden pallets, crates and | stockpile small processed timber products for use as biodegradable waste pit.
boxes thus maximising the quantity chocks, wedges, etc.
available for reuse. . . .
Identify local community uses for waste timber (fuel
Minimise the quantity of timber off-cuts by etc.).
conducting detailed design on all
construction activities.
Paper and Train office employees to minimise waste Where feasible, recycled paper shall be sourced for If a waste recycling operator is not
cardboard paper generation through effective use of office supply. available, paper and cardboard will

email, copiers and printers.

Where feasible, order supplies in bulk to
reduce the volume of cardboard packaging.

Train office employees to use both sides of sheet paper.

Where it is not feasible to reuse or recycle paper and
cardboard on-site, endeavour to return materials to a
licensed waste contractor for recycling.

be burnt or disposed in the non-
biodegradable waste pit.
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Table 8.6 - Types of Waste Generated at the GCP and Suggested Management Techniques (cont)

Type of Reduction Recycling/Reuse Disposal
Waste
Tyres Ensure the proper and regular maintenance | Tyres may be reused as traffic management devices or If a recycling operator is not
of haul roads and access roads to minimise | erosion barriers to stabilise temporary stockpiles (e.g. available, tyres will be disposed in
tyre wear. topsoil), excavated banks and fill walls. the non-biodegradable waste pit.
Encourage proper maintenance and use of | Where it is not feasible to reuse tyres on-site, endeavour
vehicles including correct tyre pressures to return materials to the supplier or a licensed waste
and daily pre-start checks of all mobile contractor for recycling.
equipment. Provide operator training on
correct driving procedures to minimise tyre
wear.
Other Source material suppliers who use minimal If these materials cannot be
non-hazardous | packaging or use recyclable materials for reused or recycled, dispose of
materials packaging. materials in the non-biodegradable
waste pit.
Hazardous No purchase or use of equipment (e.g. Sell scrap metal from used batteries, after draining and Return to supplier for disposal,
materials fluorescent lights) containing neutralising battery acid. where possible. On-site disposal,

polychlorinated biphenyls (PCBs), where
possible.

In the case of vehicle batteries ensure
proper maintenance and use of vehicles
including daily pre-start checks of all mobile
equipment.

Adhere to standard laboratory testing
procedures.

Reagent containers washed and recycled.

Hydrocarbons sold to an appropriate secondary
consumer.

if required, in accordance with
material safety data sheet
specifications. High-temperature
incineration may be necessary. If
burial of hazardous waste is
unavoidable, it will be in a
compacted clay-lined pit as per
relevant government regulations or
leading practice guidelines to
minimise the risk of contaminant
release into the surrounding
environment.
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Table 8.7 - Types of Waste Generated at the GCP and Suggested Management Techniques (cont)

Type of
Waste

Reduction

Recycling/Reuse

Disposal

Hazardous
materials
(cont)

Transport, handling, storage and accident
response procedures for each reagent shall
be strictly followed. This will serve to
minimise the quantity of reagent spilt during
transit and to minimise the risk of spills
outside bunded areas.

Store medical and laboratory
waste materials in labelled
containers for collection by a
licensed waste contractor. The
materials shall be treated and
disposed in licensed facilities.

Place all spilt reagent and
contaminated safety gear in
labelled containers and, where
possible, return to the reagent
supplier for treatment and
disposal.

Use appropriate storage
containers for long-term material
containment. Install adequate
container and storage area
labelling, which will not degrade
over time. Hazardous materials
shall not be mixed in storage
areas.

Sewage and
grey water

Encourage staff and contractors to
minimise water use in showers, mess hall
facilities and washdown bays.

Pipe all sewage and grey water to the on-site

wastewater treatment plant for treatment and recycling.

Potential reuse of organic residuals by land application
in agriculture and/or mine site rehabilitation as per
government regulations and/or leading practice
guidelines, e.g. NSW EPA Biosolids reuse guidelines
(1997).

Dispose of sludge from wastewater
treatment plant to biodegradable
waste composting pits.
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Table 8.8 - Types of Waste Generated at the GCP and Suggested Management Techniques (cont)

Type of Waste

Reduction

Recycling/Reuse

Disposal

Process
wastewater

Minimise groundwater use and meter
groundwater bores.

Minimise consumption of water for
washdown purposes i.e. employ high-
pressure and low-volume hoses.

Maximise process wastewater recycling and investigate
new opportunities for efficient use of process water.

Recycle plant runoff via the process water pond.

Reject tailings will be slurried and
pumped back to the mine site.
There is expected to be no
discharge of water from the MSP.

Fuels and
degraded/spen
t oils

Conduct routine maintenance of all
mechanical equipment.

Investigate the feasibility of reusing waste oil as a fuel in
the power station.

Waste oil will be given to an appropriate secondary
consumer.

Hydrocarbon wastes that cannot
be disposed of immediately will be
contained on-site in undercover
storage areas, in labelled
containers, and surrounded by
appropriate bunding.
Hydrocarbon waste materials will
be collected by a licensed waste
contractor for subsequent
treatment and disposal.

Alternatively, if a waste
hydrocarbons recycling contractor
is not available, hydrocarbon
wastes will be incinerated on-site,
where possible.

Waste grease

Conduct routine maintenance of all
mechanical equipment.

The fuel supplier, Shell, will be
contracted to remove waste
grease for disposal under high
temperature.
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8.4.3 Recycling and Re-use

Recycling and re-use will be practised wherever possible. The following section details the
strategy for recycling and re-use, if this proves to be feasible in Senegal.

Wastes will be segregated into different types at their sites of origin to:
e maximise the recovery of recyclable materials;

e minimise the contamination of recyclable materials; and

¢ minimise the need to sort mixed waste streams.

Solid waste will be segregated into the following four categories:

e biodegradable materials — vegetation and food scraps;

e recyclable materials — processed timber; hard plastic; glass; metal; paper and cardboard;
and tyres (this waste will require further sorting into these sub-categories);

e non-hazardous residue waste; and
e hazardous waste.

8.4.3.1 Segregation, Collection and Handling of Recyclable Materials

A central waste facility/area will be established for sorting and loading for sale/ disposal of
waste types identified.

Any biodegradable materials being temporarily stored for re-use or recycling will be routinely
removed and the containers cleaned to maintain sanitary conditions.

Recyclable and re-usable waste will be collected monthly and transported to the relevant
waste management facility (see Section 8.5). Bin locations and waste collection schedules
will be reviewed during the first six months of operation and, if necessary, altered to reflect
emerging waste generation patterns.

Specific examples of waste recycling and potential re-use opportunities for different waste
types are provided in Table 8.3.

8.4.4 Waste Disposal

Any non-hazardous waste that cannot be reused or recycled will be deposited in clearly
marked general waste bins located around the GCP sites (construction sites, mine site and
MSP site). Waste from these bins will be collected weekly and transferred to the relevant
waste disposal facility on site (see Section 8.5).

GCO will initiate an education campaign for staff, contractors and the local community to
minimise litter generation and actively encourage litter clean up within the project area.

Hazardous waste disposal will be completed in a manner that minimises any long-term risk to
employees, contractors, the local community and the environment. GCO will return
hazardous waste items to the suppliers, where possible. If on-site hazardous waste disposal
is unavoidable, it will be completed in accordance with relevant material data safety sheets.
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If hazardous waste requires burial, it will be in a specifically designated landfill, constructed
with a synthetic or compacted basal clay liner to minimise the long-term risk of contaminant
escape.

Transport and handling of hazardous waste material will be in accordance with procedures
outlined in GCO’s Emergency Response Plan — Environment (Appendix 2E of DFS
Volume 2).

Further information on waste disposal strategies for different waste types is provided in
Table 8.3.

8.5 Waste Management Facilities

Specifically designed facilities will be constructed to manage waste on site, including:
e astorage and separation area for Senegal-recyclable and reusable materials ;

¢ aresidue waste landfill for non-recyclable, non-hazardous materials; and

e a hazardous waste landfill if no alternative disposal method can be found.

The recycling storage area and landfill facilities will be maintained regularly and are the
responsibility of the Environment Superintendent. These facilities will be fenced with
adequate security provided to ensure health and safety of site employees, contractors and
the local community. Each facility will be accessible by an all-weather access road.

All waste management facilities, both active and decommissioned, will be marked on project
site maps to assist with site rehabilitation and closure planning. The maps will identify the
area, volume and type of waste stored in each facility and will include facilities developed
during exploration and construction as well as operation phases of the GCP.

8.5.1 Residue Waste Landfill

Once the MSP site has been established, an appropriate waste landfill site away from human
settlement will be identified and constructed. It will be constructed giving consideration to the
following:

e Installation of a base liner to protect groundwater quality down-gradient.

e Upstream diversion drains or runoff control bunds will be used to direct any surface runoff
away from the waste containment area.

e The surface area of the landfill will be minimised, and a buffer zone of at least 100m from
living and working areas will be maintained.

e Cover materials such as soil or sand will be applied to all exposed waste surfaces to
minimise the potential for pest and disease vector infestation. This will be completed at
least weekly, and if possible, daily or when fresh waste is disposed of.

e Signage (including pictures) will be erected at the entry to the landfill to provide: contact
information; acceptable wastes; banned wastes. Banned wastes include: hazardous
wastes; liquid or semi-solid wastes such as sewage slurry, black water, sewage treatment
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sludge; medical waste; hydrocarbon products; soil contaminated with hydrocarbons or
chemicals; dead animals.

e Waste disposal records will be regularly maintained. These will detail the quantity and
type of waste disposed, the date of disposal and the disposal location.

e Vegetation clearing around the landfill will be minimised.

e Marker posts will be positioned at diagonal corners of the waste cell to ensure the cell is
not unintentionally disturbed in the future.

8.5.2 Waste Water Treatment

A sewage treatment plant will be installed at the MSP site to treat all wastewater from project
sites. Treated wastewater will be disposed of via a soakage trench, allowing evaporation
and/or soakage of any outflow.

8.6 Continuous Improvement Targets

Target ‘ Responsibility Date
General Waste Management
Install colour-coded bins and appropriate Maintenance Construction

signage at designated locations around the Superintendent
project area for segregation of waste.

Conduct inspection of major waste types and | Environment First year of operation
quantities generated on site, and develop Superintendent

waste inventory.

Conduct an education campaign amongst the | Environment Construction and Operation
project workforce to assist with suitable Superintendent

waste disposal practices.
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9.0 Hazardous Materials Management

9.1 Objectives

Management of hazardous materials at the GCP aims to:

e reduce potential health and environmental risks associated with handling and use of
hazardous materials.

9.2 Environmental and Social Context

Oil and hydrocarbons (i.e. heavy fuel oil, gasail, lubricants and grease) are the only
hazardous materials expected to be present on site. Estimated annual consumption of oils
and hydrocarbons is given in Table 9.1.

Table 9.1 - Estimated Consumption of Hazardous Materials at GCP

Hazardous Material Unit Consumption
Heavy fuel oil ML/year 25

Gasaoll ML/year 3.8

Lubricants kL/year 85

Grease kglyear 62000

If off-site disposal of any hazardous materials is required, GCO may conduct environmental
audits of any off-site treatment and/or disposal facility prior to its selection, to verify that the
facility operates in a manner that is protective of human health and the environment. GCO
may also conduct periodic follow-up audits of any selected off-site treatment or disposal
facility.

The Emergency Response Plan — Environment (Appendix 2E of DFS Volume 2) provides
further information on the management and potential risks associated with these materials.

9.3 Key Reference and Resource Documents

The most applicable laws and regulations, relevant GCO documentation and leading practice
guidance documents are listed in Table 9.2. These documents form the framework for the
strategy outlined below.

Table 9.2 - Key Reference and Resource Documents — Hazardous Materials

Management
Title Date
Law and Regulations
National Action Plan for the Environment 1993
Environment Code 1983, updated 2001
Water Code 1981
Wastewater Discharge Standard NS 05-061 2001
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Table 9.3 - Key Reference and Resource Documents — Hazardous Materials

Management (cont)

Title Date
Inter-ministerial Decree n° 1555 Wastewater Discharge Guidelines 2002
Other Relevant GCO Documentation

GCO Emergency Response Plan — Environment (Appendix 2E of DFS | 2009
Volume 2).

GCO Environmental and Social Monitoring Manual (Appendix 2D of DFS | 2010
Volume 2).

Guidance Materials and International Standards

World Bank Environment, Health and Safety Guidelines — Mining and Milling 1995
(Open Pit).

IFC/World Bank Environmental, Health, and Safety General Guidelines. 2007
International Finance Corporation: Hazardous Materials Management 2001
Guidelines.

Australian Government Department of Resources, Energy and Tourism. 2009
Hazardous Materials Management Leading Practice Sustainable

Development Program for the Mining Industry.

World Health Organisation. Hazard Prevention and Control in the Work 1999
Environment: airborne dust.

IFC Performance Standard 3: Pollution Prevention and Abatement 2006
Australian Standard 1940: the storage and handling of flammable and 2004

combustible liquids.

9.4  Strategy

Hazardous substances on the project site will be handled in accordance with the following

Australian Standards (AS) and Codes:

e AS 1940 — The Storage and Handling of Flammable and Combustible Liquids; and

e Australian Code for the Transport of Dangerous Goods by Road or Rail.

As part of the Hazardous Materials Management Procedure, GCO wiill:

e compile a list of hazardous materials stored on the GCP site, including their quantities,
characteristics and locations. This list will be updated each time hazardous materials

arrive on site;

e provide comprehensive training to process operators regarding hazardous materials
handling, storage and use. Emergency response procedures are also to be included in

this training;

e carry out regular hazardous material use and storage audits;

e provide protective equipment such as gloves, plastic coveralls, safety glasses and
self-contained respirators, and ensure that operators wear the appropriate equipment

while handling hazardous materials;
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o Material Safety Data Sheets, which will be obtained, where feasible, from the material
manufacturer, will be clearly marked and located in all areas where hazardous materials
are used or stored; and

e ensure that vehicle maintenance bays, equipment laydown areas and re-fuelling stations
are constructed on impervious surfaces and that any potentially oily runoff from these
areas is contained by perimeter bunding or interception drains.

Note: The classification, packing, labelling and safe transport of hazardous goods will be the
responsibility of manufacturers, suppliers and transport contractors.

9.4.1 Storage Facilities

e Hazardous materials will be stored in clearly marked and dedicated storage facilities.
Signage will be in French and English.

e Hydrocarbons will be stored in tanks located in bunded, impermeable storage areas
capable of containing 110% of the volume of the largest storage tank.

e Above-ground storage tanks and piping will be routinely inspected and records of the
inspections kept.

o Facilities will be enclosed and access will be restricted to trained operators.
o Storage facilities will be designed for leak minimisation and spill containment. Design will
include as a minimum, a concrete base with drainage directed to a contained pond or

tank.

e Maintain an up-to-date database of the type and amount of materials in each storage
facility.

e Clearly mark hazardous material storage facilities on all site maps.

e GCO will develop Standard Operating Procedures (SOPs) for hydrocarbon transportation,
unloading, transfer, storage, handling, use and disposal.

9.5 Continuous Improvement Targets

Target ‘ Responsibility Date
Hazardous Materials
Develop and implement Standard Operating MSP Superintendent? Or | Prior to

Procedures for hydrocarbon transportation,
unloading, transfer, storage, handling, use and
disposal.

Environment
Superintendent

commissioning and
ongoing.

Completion of qualitative risk assessments by

MSP Superintendent

On engagement of

transport contractors. contractors.
Establish proper hazardous material signage at all | MSP Superintendent Prior to
storage facilities. commissioning.
Provide hazardous materials training to process MSP Superintendent Prior to

operators.

commissioning and
ongoing.
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Target

Responsibility

Date

Ensure suitable protective equipment is on site for
all employees authorised to handle hazardous
materials.

MSP Superintendent

Prior to
commissioning and
ongoing.

Develop an inventory of hazardous materials on
site.

MSP Superintendent

Commissioning and
ongoing.

Conduct a hazardous material use and storage
audit.

Environment
Superintendent

Commissioning and
annually.
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10.0 Biodiversity and Conservation

10.1 Objectives

The objective of biodiversity and conservation management is to minimise Project impacts on
flora and fauna within the mining and mineral processing areas.

10.2 Environmental and Social Context

The GCP is located within the broader Niayes region, which is known as an area for
‘reforestation or restoration’ (Périmeétres de Reboisement — PR) under the Forest Code. PR
areas are ‘Temporarily Classified’ to ensure their protection or reforestation. When these
goals are achieved, then they can be de-classified. Although often sparse, vegetation is
present over most of the exploration area, with only 2% mapped as mobile dunes.

Native vegetation occupies 44% of the exploration permit area and consists of various types
of savannah (36%) and bush or tree pseudo-steppe (8%). The remaining 56% of the area
consists of market gardens and orchards (25%), plantations (15%), poorly vegetated dunes
(8%), mobile dunes (2%), ephemeral lakes (2%), beach (2%) and urban areas (1.5%) (refer
to EIES (Tropica 2005, Figure 25).

The Niayes region contains a mix of species including relicts of Guinean flora coexisting with
Sahel steppe species. The composition and distribution of the flora are determined by the
nature of the substratum and hydrological conditions. Savannah is developed on the dunes
and in the inter-dune depressions. In the inter-dune depressions, the vegetation is denser
and the trees are higher than in the more exposed locations. Sub-Guinean species are
preserved in these sheltered sites and consist of rum-palm plantations (Elaeis guineensis),
which become less common north of Mboro. Other species found in the inter-dune
depressions are: Pycreus mundii, Imperata cylindrica, Sporobolus robustus, Typha australis
and Phragmites vulgaris.

Pseudo-steppe vegetation is also developed on the dunes, consisting mainly of Parinari
macrophylla, Fagara xanthoxyloides, Aphania senegalensis, Commisphora africana and
Annonaa senegalensis. Towards the eastern side of the area, Faidherbia albida and Acacia
raddiana are the dominant species. Several native species, including cashews and Parinari
macrophylla provide forest fruits for local communities.

Since the 1940s, exotic vegetation has been planted on the mobile dunes to try to prevent
wind erosion and transport of sand onto the farming areas. The plantations also provide
wood for local communities. Filaos (Casuarina equisetifolia) and eucalypts have been
planted by the Senegalese government in conjunction with various overseas aid projects. A
program of tree planting financed by Japan has recently been completed on several large
dunes along the Grande Cote. Fast-growing species such as eucalypts and casuarinas use
significant amounts of water in their growth. Issues to be considered in determining optimum
species for revegetation include provision of wood for fuel and general construction;
provision of native fruit species for human consumption; provision of fodder species for
animal husbandry; and provision of stabilising vegetation to minimise sand migration. GCO
will consult with the experienced Forestry Commission when developing revegetation plans.
Eleven threatened flora species and eight endemic flora species have been identified in the
exploration permit area (Tropica 2005) (Table 10.1). One of these, Ceropegia praetermissa
is noted as being listed by the Convention on International Trade in Endangered Species
(CITES).
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Table 10.1 - Threatened and Endemic Flora Species in the Exploration Permit Area

Plant Species Threatened Status Endemic Status
(After Table 21 in (After Table 22 in
Tropica 2005) Tropica 2005)
Ceropegia praetermissa Threatened Endemic
Ceropegia senegalensis Threatened Not specified
Crotalaria sphaerocarpa Not threatened Endemic
Digitaria aristulatum Threatened Non-endemic
Eriocaulon sp. Threatened Not specified
Ficus dicranostyla Not threatened Endemic
Laurembergia villosa Not threatened Endemic
Lipocarpha prieuriana var. crassifolia | Threatened Endemic
Pluchea lanceolata Threatened Non-endemic
Polycarpia linearifolia Threatened Endemic
Rhynchosia alba-pauli Threatened Endemic
Salicornia senegalensis Threatened Endemic
Scirpus grandispicus Threatened Not specified
Scleria chevalieri Threatened Not specified
Urginea salmonea Not threatened Endemic

The main issues currently impacting vegetation in the Project area are related to climate
change, clearing, illegal logging, and animal grazing.

The Niayes area is considered poor in wildlife, especially terrestrial animals. The only
endangered species recorded for the area are marine turtles which use the beaches of the
Grande Cote for nesting. No mining will take place in their nesting habitat.

Potential biodiversity and conservation issues associated with the GCP include:

¢ loss of plant species and fauna habitat through land clearing;

e vehicle collision with wildlife;

e negative impacts on natural resources from (human) population growth and migration into
the area;

o illegal logging;
e loss of individual protected species;

e increased rate of disappearance of already declining species such as Celtis, Diospyros,
Detarium, Dialium;

e reduction in health of soil seed bed;

e encroachment into Community Nature Reserves (Reserve Naturelle Communautaire
(RNC));

e clearing of plantations;
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o failure of revegetation programs;
o risk of excluding better-adapted local species; and

e introduction and spread of weeds.

10.3 Key Reference and Resource Documents

The most applicable laws and regulations, relevant GCO documentation and leading practice
guidelines are listed in Table 10.2. These documents form the framework for the biodiversity
and conservation management strategy outlined below.

Table 10.2 - Key Reference and Resource Documents - Biodiversity and Conservation

Title Date

Laws and Regulations

National Action Plan for the Environment 1993

Environment Code 1983, updated 2001
Mining Code 2003, updated 2005
Forest Code 1998, updated 2003
Hunting and Fauna Protection Code 1983

Other Relevant GCO Documentation

GCO Environmental and Social Monitoring Manual (Appendix 2D of DFS 2010

Volume 2)

Guidance Materials and International Standards

IUCN Red List of Threatened Species 2006

IFC Performance Standard 6: Biodiversity Conservation and Sustainable 2006

Natural Resource Management

10.4 Strategy

GCO is committed to protecting and managing the existing environment to help prevent
further species degradation. This will be achieved through effective planning and
management of site activities. GCO will strive to support and encourage activities aimed at
increasing biodiversity within the region.

Where possible, GCO will locate infrastructure (including roads) away from potential areas of
conservation value to ensure that overall impacts to vegetation and fauna habitat are
minimised. GCO will work with the GRS to develop an appropriate management strategy for
protecting the threatened flora species living within the GCP area.

To ensure the protection of vegetation and reduce the effects of deforestation GCO will:

o adhere to all forestry regulations such as the Forest Code, in particular Article L44;

e ensure vegetation clearing is kept to the minimum required for efficient mining;

e establish a vegetation clearing plan, map the boundaries of the areas involved and
demarcate all areas during the clearing process;
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e ensure that the boundaries of areas to be cleared are visibly marked and communicated
to the personnel involved in clearing activities;

o safeguard protected species and protect established trees by diverting works (such as
roads), where possible, to areas that will result in lower impact. This commitment will
recognise all fully or partially protected species listed under Article R.63 of the Forest
Code, especially endemic species. However, this commitment will exclude the mine
path, dredge construction site and MSP;

e develop a compensation plan for replanting protected species destroyed by mining, in
consultation with Forestry Commission;

e educate employees on issues regarding illegal logging of trees in plantations;

e develop mutually agreed rules for disposal of cleared vegetation to local communities,
through local Forest Associations;

e avoid creation and use of multiple access and haul routes;

e revegetate all areas disturbed by the GCP operation using appropriate species (refer to
Section 11.4 on revegetation);

e implement progressive revegetation measures wherever possible; and

o fence off sensitive areas to minimise human and animal access.

To protect the fauna of the region, GCO will:

» limit vehicle speeds and night-time traffic to reduce the risk of collision with wildlife; and

e ensure that all items potentially harmful to fauna, including chemicals, cables and waste
materials are stored and disposed of correctly.

All employees of GCO will be trained in wildlife and forest protection, which will include the
following rules:

e do not cut down trees in the Project area unless authorised to do so;

e do not hunt birds or animals;

e do not remove wildlife from the natural habitat;

e do not buy or sell wildlife;

o all employees are to drive on designated roads and not over existing vegetation; and

e GCO’s Environment Department is responsible for organising, planning, implementing
and coordinating any activities designed to protect the environment.

10.4.1 Community Nature Reserves

Community Nature Reserves (Réserve Naturelle Communautaire (RNC)) are protected
zones, made available by the Project for Integrated Management of Senegal Ecosystems
(PGIES for French). However, harvesting and farming can be conducted within RNCs.
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Potential encroachment on RNCs will need to be considered when mining operations move
into the Lompoul and Mboro sectors.

10.4.1.1 Encroachment on Community Nature Reserves

The exploration permit zone encroaches on two RNCs - Darou Khoudoss RNC and Diokoul
Diawrigne RNC (Figure 10.1). The Darou Khoudoss RNC, which covers over 3000 ha at the
southern end of the permit area, extends for approximately 200 ha into the Mboro mining
sector. The Diokoul Diawrigne RNC intersects the north-eastern side of the permit area and
extends for approximately 150 ha into the Lompoul mining sector.

These RNCs are the result of an agreement between the PGIES, local communities and
local people. They are used for market gardening, tree planting, bee keeping, and
revegetation.

To prevent impacts on the RNCs, the GCO will not undertake any activity in the RNCs. The

reserve boundaries within the Mining Concession area will be marked to clearly identify
where the RNCs are found. No activity will be conducted within the reserves.

10.5 Continuous Improvement Targets

Target ‘ Responsibility Date
Biodiversity and Conservation

Develop a Biodiversity Action Plan in Environment Operations
accordance with IFC requirements. Superintendent
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11.0 Revegetation and Rehabilitation

To support the information provided in this section, a stand-alone, comprehensive
Rehabilitation and Closure Plan will be developed for the GCP prior to commencement of
construction. This plan will be revised and updated throughout the life of the operation.

The Rehabilitation and Closure Plan will provide a comprehensive discussion of the
implementation, management and monitoring of rehabilitation activities that are to be
undertaken during the operational and closure phases of the GCP. The plan will be
developed in consultation with relevant government authorities (particularly the Forestry
Commission) and the community. Giving local people some ownership in rehabilitation
outcomes (e.g. some expectation of access to timber, fruit or other resources) will increase
their commitment to helping manage the plantations. Rehabilitation outcomes and general
completion or ‘signoff’ criteria will need to be developed to provide some certainty for GCO in
relation to expectations and ongoing management obligations.

GCO is committed to restoring the land to reflect its original topography and use, unless
agreed otherwise. If circumstances preclude restoration of the original landscape, then
agreement will be sought with authorities for an alternative landscape and those people
whose livelihoods will be affected by the change in land type will be adequately
compensated.

The Rehabilitation and Closure Plan will ensure that:
o rehabilitation and closure considerations are integrated into mine planning decisions;

e progressive rehabilitation and revegetation are undertaken in a systematic, efficient and
timely manner;

e progressive rehabilitation and revegetation are consistent with closure objectives and
designated post-closure land uses;

e both the socio-economic and biophysical closure objectives are integrated and achieved,;
and

o adequate funds are allocated to provide for the rehabilitation and closure activities.

11.1 Objectives

The overall objective of the GCP’s rehabilitation and revegetation program is to restore the
landscape and revegetate those areas which were vegetated prior to mining, in order to
minimise the potential for wind erosion of mined areas. This is an important component in
the effort to protect arable land from encroachment by wind-blown sand, particularly on the
landward margin of the coastal dune system.

Additional objectives include:
e Establishing criteria to measure rehabilitation success, and achieving those criteria.
Criteria will include vegetation diversity and density and will be linked to the original

vegetation.

e Minimising potential impacts on threatened species by mapping the vegetation
pre-mining, avoiding direct impacts on threatened species where possible, and ensuring

Umwelt (Australia) Pty Limited
2261/R0O2/Final June 2010 111



Environmental & Social
Management & Monitoring Plan Revegetation & Rehabilitation

replanting of threatened species in areas where direct impacts on these species are
unavoidable.

e Replanting local species using seeds collected from mature plants in the local area.

o Ensuring alternative sites are available for collection of village wood, if clearing of the
mine path removes vegetation currently used for this purpose.

o Facilitating distribution of village wood cleared from the mine path in consultation with
concerned parties (including Forestry Commission, local community).

e Preservation of topsoil and contained seed bank by removal prior to mining for temporary
stockpiling or respreading immediately on land restored after mining.

e Restoration and enhancement of topsoil in suitable depressions within the restored dune
topography following mining.

Successful revegetation of the mine path will require persistent effort to establish and
maintain appropriate vegetation. GCO will aim to revegetate the restored landscape as soon
as possible after mining in order to reduce the risk of wind erosion and to maintain the
viability of the natural seed bank in the soil.

11.2 Environmental and Social Context

Mining will take place in sand dunes included in the ‘Zone of Restoration of the Niayes’,
where the stabilisation of the dune system by vegetation, to reduce erosion and the tendency
for dunes to migrate over arable land in the niayes, is of paramount importance.
Revegetation of dune sand in the Grande Céte area is challenging because of the:

e low rainfall;

e concentration of rain during the wet season and very little rain during the prolonged dry
season;

e window of opportunity for planting during the wet season;

e strong winds during the dry season which tend to mobilise the sand;

e provision of suitable plant species;

e maintenance of vegetation once it is planted; and

e threats to plant survival from grazing or harvesting.

Despite these difficulties, plantations of filao (casuarina) and eucalypt have been established
successfully on parts of the dunes, particularly by a Japan International Cooperation Agency
(JICA) project.

About 2% of the existing dunes within the 10-year dredge path are active and unvegetated
(Table 11.1). The remaining 98% of currently vegetated dunes have a range of different land
covers, including gardens, scrubland, savannah, woodland and plantation forest. The

vegetation will be cleared prior to the dredge moving through the area. Only bare sand will
remain immediately after the dredge has worked through the area.
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Table 11.1 - Land Cover Types in the 10-Year Dredge Path

Dune Land Cover Type in 10-Year Dredge Path and buffer Hectares Proportion (%)
zone, excluding settlements (from Earth Systems (2010)
data and Dredge Path at 19 May 2010)
Active (unvegetated) dunes 55.5 2.0%
Agricultural land 169.9 6.2%
Littoral dune scrub and herbaceous species 278.5 10.2%
Littoral dune scrub and woodland 307.4 11.2%
Littoral dune scrubland 804.0 29.4%
Plantations 1197.4 43.8%
Terrestrial dune depression 37.2 1.4%
Terrestrial dune scrub savannah 52.6 1.9%
TOTALS 2732.6 100%

The EIES listed 11 threatened plant species in the Niayes area. It is understood that these
species occur in the depressions, not on the dunes, and therefore, not in the mine path.
However, threatened plant species may occur at the dredge construction site. Baseline
vegetation surveys will be conducted in proposed construction and mining areas to identify
threatened plant species and to assist in planning revegetation strategies.

Some of the sand dunes in which the mine will operate have previously been the focus of
dune stabilisation works. Revegetation of dune sand in the Grande Cobte area is challenging
because the low rainfall occurs mainly during the wet season and strong winds occur during
the dry season.

Approval for clearing vegetation from any parts of the Project Site considered to be
‘Temporarily Classified’ will first require the land to be declassified. Subsequently, approval
for vegetation clearance will be sought from the National Forestry Commission, which will
investigate the area to be cleared, evaluate the forest vegetation, develop a logging plan and
work out taxes to be paid as part of the Approval for Clearing.

GCO will develop and maintain a suitable database for records of authorisation and
consultation regarding vegetation clearing. This will be part of the Revegetation Procedures
Plan to be developed as part of the EMS.

Consultation with the Rural Council and local community will be necessary for areas used for
harvesting firewood and timber by local villagers (areas of ‘village wood’) to ensure equitable
distribution of vegetation cleared for mining. These areas will be identified several years
ahead of mining so that plantations of fast growth species can be established prior to
clearing to provide alternative sources of village wood, if necessary.

Consultation with local communities who farm small areas on top of the dunes will be
necessary to ensure that they are fully informed of the proposed mining and potential
impacts on their farms. Communities identified within the proposed mine path during the
land-asset baseline survey will be consulted further once the final mine path is determined.
Their system of organic enrichment of topsoil within dunal depressions will be implemented
following mining, where possible, to restore land suitable for future farming purposes.

Revegetation is required for any area subject to clearing for mining purposes. GCO intends
to restore the various sites to their initial state or to an improved state. Plans for revegetation
will generally be agreed prior to clearing and will be based on mapping of existing vegetation
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and preferred outcomes of stakeholders. The experience of the National Forestry
Commission and the PGIES, which have been involved in planting local species in the
Community Nature Reserves (RNCs), will be useful in areas where native species are to be
replanted.

Revegetation of the dunes will require several years of planting, maintenance, infill planting
and monitoring. The low rainfall, harsh climate and poor soil will require time and
persistence to establish self-sustaining vegetation cover on the mined dunes.

In order to enhance the quality of topsoil on the dunes, especially in areas to be used for
farming, it may be necessary to retain buried soil profiles or peat deposits disturbed by the
mining process, if practicable. Fine soil material may be subsequently incorporated in the
topsoil for use on swale areas designed for farming.

The EIES listed 11 threatened plant species in the Niayes area. It is understood that these
species occur in the depressions, not on the dunes, and therefore they are not on the mine
path. However, threatened plant species may occur at the dredge construction site.
Baseline vegetation surveys will be conducted in proposed construction and mining areas to
identify threatened plant species and to assist in planning revegetation strategies.

11.2.1 Future Project Constraints Related to Vegetation

Future natural resource projects that may be undertaken in the Niayes region by the
Senegalese government include: Project Palmier, Project Fruitiers sauvages, Project
Sequestration de carbone. Although these projects are not envisaged for the Diogo mining
sector, they may need to be considered in other future mining sectors.

However, part of the recent dune stabilisation program, Le Projet de Reboisement de la zone
du Littoral (PRL) on the Nyalor Dune, will be destroyed, with the consent of the Senegalese
government, by the proposed mining in the Diogo sector. This stabilisation program will
need to be replaced with similar stabilising vegetation after mining. The PRL has been
implemented by the Senegalese government in cooperation with the Japanese government,
which has financed the project.

11.3 Key Reference and Resource Documents

The most applicable laws and regulations, relevant GCO documentation and leading practice
guidelines are listed in Table 11.2. These documents form the framework for the
revegetation and rehabilitation strategy outlined below.

Table 11.2 - Key Reference and Resource Documents — Revegetation and
Rehabilitation

Title Date

Laws and Regulations

National Action Plan for the Environment (PNAE) 1993

Forest Code 1998, updated
2003

Land Use Legislation: Laws No. 64-46 and No. 76-66; and the Decree of 1964, 1976, 1932

26 July 1932

Water Code 1981

Biodiversity Convention 1992
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Table 11.3 - Key Reference and Resource Documents — Revegetation and
Rehabilitation (cont)

Title Date
National Anti-Deforestation Action Program 1998
Other Relevant GCO Documentation

GCO Environmental and Social Monitoring Manual (Appendix 2D of DFS 2010
Volume 2)

Guidance Materials and International Standards

Australian Government, Department of Resources, Energy and Tourism. Mine 2009
Rehabilitation, Leading Practice Sustainable Development Program for the
Mining Industry

IFC Performance Standard 6: Biodiversity Conservation and Sustainable 2006
Natural Resource Management

United Nations Convention on Biological Diversity 1992
United Nations Convention to Combat Desertification 1994

11.4 Revegetation Strategy

The overall objective of the GCP rehabilitation and revegetation program is to restore the
land to be suitable for activities which existed prior to the mining.

Where bare sand existed prior to the mining, the landscape will be restored to bare sand
although potential wind erosion and the risk of increased dune mobility following mining may
necessitate stabilisation of some form, even on previously bare sand.

In consultation with stakeholders, GCO will develop a rehabilitation and revegetation strategy
for the GCP which will define the final site rehabilitation objectives, and establish quantifiable
criteria to help determine rehabilitation success.

Where topsoil is present, the extent, depth and characteristics will need to be determined.
From this, a topsoil management plan will be developed that will enable seed, nutrients and
soil biota to be conserved and returned following mining. The dunes may need to be
stabilised in the short term, to allow plants adequate time to grow. Methods available for
dune stabilisation include windbreaks made from natural materials, as is the current practice
of the Forestry Department, and/or planting a cover crop such as oats or sorghum; use of
native grasses and the ground cover Ipomoea pes-caprae; the use of Terolas (bitumen
emulsion); the placement of mulch; or installing brush matting. Installing windbreaks and
stabilising the dune surface will reduce the volume of sand being blown away from the newly
formed dune surface, particularly into niayes or into previously rehabilitated areas. Dune
stabilisation may only be required for long-term rehabilitation on steep slopes (e.g. more than
15%). However, prior to vegetation re-establishing, dune stabilisation may be required on all
slopes if sand is blown at a significant rate from the bare dunes.

Dune revegetation will take place where vegetation existed previously. Initial revegetation
may be undertaken with species such as oats or sorghum as soon as practicable after
mining. It is estimated that 24 months will be required after the passage of the dredge for
shrub and tree plantings to be established. This timeframe will be reviewed and revised over
the life of the operation and will be considered in compensation agreements.
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Where threatened species exist prior to the mining, their distributions will be mapped, they
will be avoided where possible, and threatened species will be replanted in areas where
impacts on these species are unavoidable.

Any revegetation program will require the successful establishment of a variety of plant
species to ensure that the aims of site rehabilitation and closure planning are met. A nursery
will be established near the MSP. Plant types may include:

e rapid growth species to ensure rapid stabilisation and colonisation of disturbed areas;

e indigenous vegetation to ensure restoration of pre-mining indigenous and protected
vegetation;

e plant species that provide fruits;
e plant species for landscaping and/or visual screening; and
e species of agricultural or cultural significance.

There are two main existing types of vegetation cover that may be re-created by
revegetation:

e Plantations of exotic species such as casuarinas (filao) or eucalyptus. These fast-
growing species have been successfully established on the dunes in the Projet de
Reboisement de la zone du Littoral (PRL) and could be expected to provide stabilizing
vegetation in a relatively short period of time. However, these species do not encourage
local biodiversity, as they inhibit understorey development. In addition, the eucalypts
consume significant quantities of water to sustain their rapid growth. This rate of water
consumption could be detrimental to the availability of groundwater for other uses.
However, hundreds of hectares are now being actively planted by the Forestry
Department using locally cultured eucalyptus.

e Revegetation with native species may provide a more sustainable alternative if local
forest fruit species (Parinari, Aphania, Chrysobalanus), fodder species, species of
pharmaceutical interest and species capable of fertilising the soil (Acacia (Faidherbia)
albida) could be planted. Local pioneer species (such as acacias) need to be identified
for initial planting to assist in dune stabilisation and soil improvement.

GCO will work with the National Forestry Commission to develop agreed revegetation plans
and sign-off criteria. These plans will be communicated to the local communities.

Native and plantation plant production will be undertaken either at a nursery established for
the purpose at the Mineral Separation Plant site or via a partnership with the community and/
or the Forestry Department’s nursery at Lompoul.

Revegetation operations carried out by the forest sectors in the zone of the Niayes generally
take place during the rainy season, in August and September. This is the period when
cumulative rainfall reaches approximately 100 mm, saturating the surface zone and
permitting good establishment of seedlings planted during that time. However, it may be
possible to plant seedlings year round on sites mined by GCO if rapid planting of seedlings
can be organised to take advantage of the moisture retained in the sand following the mining
process. If watering of the seedlings could be conducted, then it may be possible to increase
the planting period to approximately eight months of the year, avoiding only those months of
the Harmattan (January to May).
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Extending the time for planting has several advantages:

e it reduces the time interval between restoration of the dune profile following mining and
stabilisation by planting;

e it prevents exposure of large areas of bare dune to aeolian deflation, especially during the
dry season, before planting and stabilisation are undertaken; and

e it provides ongoing employment for the labour force, with consequent positive social
repercussions.

Figure 11.1 describes the generic revegetation procedures for a mine site.
11.4.1 Planning and Review

GCO will establish a site Rehabilitation Planning Committee consisting of personnel from the
mining, environment and community relations departments. The committee will meet at least
monthly to prioritise revegetation sites and develop detailed revegetation plans for
progressive revegetation.

11.4.2 Land Clearing

Land clearing will be restricted to the minimum necessary for mine development at any one
time. Clearance will take place at various places on the Project Site, including the initial
dredge pond, along the path of the dredge through the dunes and at the Mineral Separation
Plant.

Vegetation present on the Project Site will be mapped for an area of at least two years
working ahead of the dredge. This mapping will also identify any areas used for village wood.

An authorisation system for clearing vegetation will be established by GCO, using the model
established for its Sabodala operations. The steps in this process are likely to be:

1) Permission to clear vegetation will be sought from the Environment Superintendent. A
form requesting permission will be completed. The form will include a map showing the
location of proposed clearing activities, topsoil stockpiles, and the management actions
that will take place, from a list of options including:
= vegetation to be placed in windrows;
= vegetation to be mulched;
= vegetation to be made available as village wood;
= vegetation to be stockpiled and respread over rehabilitation areas;
= topsoil to be retained in stockpiles (<2m high) for use during site rehabilitation;

= final topsoil stockpile locations and volumes to be surveyed and reported to the
Environment Superintendent;

= stripped topsoil to be utilised immediately on other areas undergoing rehabilitation;
and

= other appropriate actions.

2) A flora inventory will be prepared within the proposed clearing area. The team preparing
the inventory will include a Forestry Department representative, a qualified/experienced
botanist and a field assistant. The field survey methods will include establishing a 100m
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survey grid; listing all flora species present, including a list of the total number of
individuals and the total number of commercial species present.

3) The flora inventory and the permission form will be forwarded to the Forestry Department
for authorization to commence clearing.
11.4.2.1 Village Wood

Some of the proposed mining areas are sites where firewood and timber are harvested by
local people. The areas currently used for village wood within the mine path will be identified
by local survey. If these areas will be affected by the mining activities, equivalent volumes of
village wood to those areas currently used will be made available. The options for making
available this volume of village wood could include:

e GCO establishes village wood plantations;
e Provide financial assistance to villagers to establish village wood plantations; and
e GCO imports village wood from neighbouring districts.

11.4.3 Nursery

GCO will either develop a nursery with sufficient capacity to sustain its revegetation program
or will ensure the availability of suitable plants from a commercial supplier. Seed may be
collected from the local area to ensure that locally indigenous species are propagated.

The DEFCCS (Department of Water, Forest, Hunting and Soil Conservation) has expertise in
the operation of nurseries for local species.

The Rehabilitation Planning Committee will review a nursery inventory and the purchasing
and planting schedule each year prior to the onset of wet season rains.

11.4.4 Seed Management

GCO will maintain a consistent supply of quality seed for use during revegetation. Seed will
be required for both seedling germination and for broad-scale direct seeding of revegetation
areas, if this method is employed. A comprehensive, cost-effective seed management plan
will be developed which will include:

selection of species to be collected (based on previous experience, availability and trials);
o the results of viability and germination testing;

e storage methods;

e preparation of seed mixes; and

e development of effective seeding methods (either mechanical or by hand) (Nicholls
2009).

Seed will be collected by GCO staff or will be purchased off site from reputable merchants
who have taken care to avoid contamination with weed species or non-viable seed.

Seed will be cleaned before storage to remove as much debris and chaff as possible and will
be stored in dry, insect and vermin-proof containers. Seed containers will be clearly labelled
with details of the species, date collected or purchased and collection location. If necessary,
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seed will be treated with insecticide and fungicide before storage to prevent insect or fungal
attack.

11.4.5 Local Expertise

Significant local expertise on dune planting will be available following the stabilisation of
Nyalor Dune near Diogo, which was carried out by the Program for Restoration of the Littoral
(PRL). This project used wind break fences to protect the Casuarina equisetifolia and
Eucalyptus camaldulensis seedlings. In addition, the National Forestry Commission
expertise and PGIES experiments with local species in Community Nature Reserves (RNC)
will be useful in planning revegetation of mined areas.

The Forestry Commission and PRONASEF (Projet National de Semences Forestieres) have
considerable knowledge in seed collecting which could be useful in developing an effective
seed collecting program.

11.4.6 Species Selection

Wherever possible, all plants used in revegetation will be indigenous to the region, subject to
community consultation in regard to final land use for rehabilitated areas.

Species selection will consider pre-mining vegetation, designated end land use, soil
conditions and climate. Plants may include species suitable for rapid ground stabilisation
and erosion control (cover crops), nitrogen-fixing species, and species that are useful or
culturally significant for the local community. The latter will be chosen in consultation with
the local community.

Species known for rapid growth, such as Eucalyptus camaldulensis, consume greater
amounts of water than species with a slower growth rate. The potential long-term impact of
‘thirsty’ species will be considered when selecting species to plant on the sand sheet aquifer.
Cover crops have limited use on dunes subject to strong winds, as they are generally
intolerant of strong winds and significant sand burial. Cover crops are appropriate where
there is no migrating sand to accrete and it is a matter of holding the sand surface in place

while secondary or tertiary species are established. Use of exotic cover crops will only
include hybrid species that do not set viable seed.

11.4.7 Establishment

Many aspects of the revegetation program are season-dependent and will need long
timeframes. Aspects to consider are:

e monitoring of plants setting seed to determine optimum times for seed collection;
e seed collection;

o seed treatment and storage;

e seed propagation in trays;

o transfer of propagated seedlings into tubes;

e maintenance of tube stock;

e planting of tube stock (rainfall dependent); and
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e monitoring of planted areas.

Brush matting and/or wind-break fencing may be necessary to ensure protection of
seedlings.

A series of Environmental Standard Operating Procedures (ESOP) detailing aspects of the
revegetation program, such as seed collection, seed propagation, seedling planting,
vegetation monitoring and weed control will be developed and cross-referenced to this
ESMMP.

11.4.8 Weed Control

GCO will manage weeds on site, particularly on revegetated land by:
e preventing or minimising the introduction of exotic weeds;

e minimising the spread of existing weeds; and

e controlling weed infestation where practical.

Annual surveys of revegetated areas will be undertaken to identify types and quantities of
weeds. Maximum allowable weed infestation targets will be set as a key performance
indicator for revegetated areas, with areas not meeting criteria being managed appropriately.
If herbicides are required to control weed infestation, the only herbicides to be used will be
those that pose no threat to groundwater used for a potable water supply.

11.4.9 Monitoring

Baseline surveys will be used for monitoring purposes, because they allow future
rehabilitation operations to be compared with the pre-existing environment. If possible, areas
off the mining path that are similar to mined areas will be monitored to compare with
revegetation as it develops.

Inspection of all rehabilitation will probably take place at least monthly for the first six months,
to detect any problems that might need addressing. These will include vegetation
establishment, and particularly the extent of erosion.

For plantations, monitoring may involve inspection of plantings and recording survival soon
after establishment (e.g. in November/December) so that follow-up planting can take place
as required. Subsequent monitoring may take place at six monthly intervals until sites are
three years old. The need for any further monitoring will depend on the site’s performance
and whether rehabilitation objectives have been met.

Depending on the species, monitoring of a representative sample of trees may be
appropriate. For example, for timber producing species, some monitoring of health and tree
form may be conducted annually in representative sites, while for food, fodder and
pharmaceutical species, general health and growth may be monitored. For all trees, any
signs of nutrient deficiencies, disease or insect attack will be identified and addressed. The
expertise of local and regional Forestry Department staff will prove valuable in this regard.

Monitoring of native ecosystem rehabilitation will also be required. This will need to include
some estimate of vegetation cover (as a measure of erosion control and biomass
development), survival and performance of key species (particularly those planted), and
some measure of species richness (i.e. the number of species present in defined areas — as
a measure of biodiversity).
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Comprehensive records of revegetation progress will be maintained, including areas of
revegetation, monitoring sites, numbers of species planted, and survival rates. This
monitoring will provide the feedback needed to determine maintenance requirements and will
help to measure the effectiveness of the revegetation. Monitoring will also determine when
rehabilitation objectives have been met. Record keeping will include photography and writing
of field notes. ‘Before’ and ‘after’ photographs will be taken to document plant survival rates
and annual plant growth, and will be related to field notes about watering and fertiliser
regimes, etc.

11.4.10 Maintenance

Maintenance is a crucial aspect in achieving successful revegetation and will be continued
for several years after the vegetation has been established. It is important to nurture the
revegetation in the early stages to a point where it is self-sustaining, to ensure that the effort
and resources put into revegetation are not wasted.

Additional maintenance requirements may include:

o fencing to protect revegetated areas from grazing or disturbance by animals;

e preventing illegal logging;

e replanting failed or unsatisfactory areas;

e repairing any erosion problems;

e pest and weed control;

o fertiliser applications; and

e watering plants in drier areas, especially during the establishment phase.

Maintenance inspections will be undertaken following major rainfall events and at the start

and completion of each wet season. The need for maintenance will be determined by visual
inspection and by review against revegetation and rehabilitation key performance indicators.

11.5 Closure Planning

Closure planning is an ongoing requirement for the GCP as it involves progressive
rehabilitation and closure of the mined dunes as the dredge proceeds along the proposed
dredge path. As discussed in Section 11, the Rehabilitation and Closure Plan will be
developed prior to commencement of construction. It will be updated annually in response to
changes in revegetation success, changes in mine plan, or changes in legislative or
regulatory requirements. GCO will maintain comprehensive records of annual rehabilitation
work including rehabilitation planning, implementation and monitoring, to facilitate closure
planning and management.

Conceptual closure planning for the MSP site will be included in the Rehabilitation and
Closure Plan. It will include dismantling and removal of infrastructure, remediation of any
contaminated soil and revegetation with vegetation similar to that existing pre-mining.
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11.5.1 Closure Provisioning

Article 84 of the Mining Code requires establishment of a mine site rehabilitation fund, with
terms and conditions fixed by decree. Terms and conditions have yet to be negotiated.

Closure and rehabilitation liability cost estimates for the life of mine will be updated annually,
in conjunction with the site budget process, to reflect mine plan changes, changes in existing
or projected environmental conditions, or changes in legislative or regulatory requirements.
Revegetation is expected to require several years of effort on any one parcel of land and
therefore effort and costs will be cumulative over the life of the mine. The EIES suggested
that rehabilitated land should be maintained for four (4) years following mining. In addition,
some aspects of the operation (such as groundwater quality and levels) may require
monitoring for a period of time following mine closure. Provision for post-closure
maintenance and monitoring will be put in place and reviewed each time the closure plan is
reviewed.

Five years prior to mine closure, GCO will update the Closure and Rehabilitation Plan to
include detailed closure and rehabilitation designs and cost estimates.

11.6 Continuous Improvement Targets

Target ‘ Responsibility Date

Revegetation and Rehabilitation

Prior to commencement
of construction

Environment and
Community Relations
Supervisors

Develop a Rehabilitation and Closure Plan
based on post-mining land use.

Environmental Prior to the wet season

Superintendent

Stabilise areas affected during construction
that can be rehabilitated prior to the onset of
the wet season.

Implement revegetation trials. Environmental Construction
Superintendent

Commission a plant nursery on site. Environmental Construction
Superintendent

Establish a database of topsoil locations and | Environmental Construction

volumes, source locations, soil properties, Superintendent

etc.

Plant ground-stabilisation species and Environment Construction

implement erosion and sediment controls for | Superintendent

any existing topsoil stockpiles.

Conduct flora reconnaissance survey to Environment Construction

identify local species suitable for
revegetation.

Superintendent

Develop a Rehabilitation Monitoring Plan to
record areas of revegetation, monitoring
procedures, monitoring schedules, maps
indicating revegetation areas and monitoring
sites, rehabilitation objectives and success
criteria.

Environment
Superintendent

Prior to Operations

Review results of rehabilitation monitoring
and modify environmental controls as
required to improve rehabilitation outcomes.

Environment
Superintendent

Ongoing
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12.0 Noise

12.1 Objectives

The objectives of noise management at the GCP are to prevent nuisance and ensure the
health and safety of the community.

12.2 Environmental and Social Context

Noise emissions are expected to be generated during both construction and operation
phases of the GCP. Construction of the initial mine site and dredge, the MSP, power station
and fuel farm, will involve power generation and operation of graders, bulldozers, trucks,
cranes and other vehicles. Transport of materials and equipment to the construction sites
will be by road through several villages north of Darou Khoudoss.

Operation of the GCP will involve power generation at the MSP site, operation of the MSP
(which will include front-end loaders, conveyors, pumps, vibrating tables etc), pipeline
transport of concentrate from the mine site to the MSP, pipeline transport of tailings back to
the mine site from the MSP, road and/or rail transport of mineral products to Dakar, operation
of the dredge, and road and/or rail transport of supplies and equipment to the MSP site.

The MSP and associated power plant will be constructed approximately 1.3 km east-
southeast of Diogo (Figure 1.2), while the initial mine site will be constructed approximately
2 km northwest of Diogo. The closest dwelling to the proposed power plant is 1.25 km away,
on the outskirts of Diogo village. The closest dwelling to the proposed initial mine site is a
farming labour camp, some 780m away to the south of the initial mine site (Figure 1.2).

It is anticipated that the distance from the power plant to the closest dwelling will not change
during the project. The MSP site is not expected to attract settlement close by as there is no
water supply on this sand dune area. The MSP site will be fenced and security will be
provided. GCO will maintain close liaison with the Village Chief and the Sous Prefect in
regard to dealing with the possibility of people settling close to the MSP site.

Noise from the power plant will be attenuated by distance and is expected to fall below the
Environment Code noise levels at the nearest residence. Once final details of the power
plant are known, a noise assessment will be undertaken to confirm that noise levels from the
power plant fall below the Environment Code noise levels at the closest residences. |If this is
not the case, noise amelioration measures will be implemented to ensure that noise levels at
the nearest residence meet the requirements of the Environment Code.

Construction noise will be attenuated by distance and is expected to fall below the
Environment Code noise levels of 55 dB during daytime and 40 dB during night-time at the
nearest residence. Once final details of equipment to be used are known, a noise
assessment will be undertaken which will suggest noise amelioration measures if the
predicted noise levels exceed the requirements of the Environment Code.

Noise produced by the ongoing operation of the dredge along the mine path may impact on
residents living within close proximity to the proposed mine path. The potential for noise
disturbance will be assessed once the sound power levels of all equipment on the dredge are
known. GCO will develop a compensation assessment program and will provide temporary
disturbance compensation if required.
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12.3 Key Reference and Resource Documents

The most applicable laws and regulations, relevant GCO documentation and leading practice
guidelines are listed in Table 12.1. These documents form the framework for the noise
management strategy outlined below.

Table 12.1 - Key Reference and Resource Documents — Noise

Title Date
Laws and Regulations
Environment Code 1983, updated 2001

Decree No. 2001-282 (12 April 2001) — Application of the Environment Code 2001

Other Relevant GCO Documentation

GCO Environmental and Social Monitoring Manual (Appendix 2D of DFS 2010
Volume 2)

Guidance Materials and International Standards

World Bank Environment, Health and Safety Guidelines — Mining and Milling 1995
(Open Pit)

IFC/World Bank Environmental, Health, and Safety General Guidelines 2007
IFC Performance Standard 3: Pollution Prevention and Abatement 2006
IFC Performance Standard 4. Community Health, Safety and Security 2006

12.4 Strategy

Noise emissions will be managed to meet established site-specific environmental noise
quality objectives. A noise assessment will be made for each construction site, based on the
equipment to be used, proximity to the nearest residences, topography and proposed hours
of operation. Post commissioning of the MSP and in conjunction with consultation with all
relevant stakeholders as per the Environmental Management System, a noise model may be
developed to determine what, if any, additional noise control measures are required to
ensure compliance with the Environment Code noise levels.

Article R84 of the Environment Code’s Application Decree states that maximum noise levels
should be below 55 decibels during the day and 40 decibels during the night at the nearest
residential receiver.

In accordance with the noise assessments, the following noise control measures may need
to be implemented to reduce noise emissions from the sites:

e noise generated from reversing alarms may need to be regulated to reduce intrusiveness,
particularly at night. For example, alarms may be set at 10 dB(A) above the ambient
noise level;

o if necessary, vehicles operating at the MSP may be fitted with smart reversing alarms
rather than tonal reversing alarms;

e where appropriate, sound barriers, such as bund walls, will be used to minimise noise
transmission from operational areas; and
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e temporary acoustic shielding may be necessary to shield machinery noise during
construction of the initial mine site and MSP.

The following steps will be taken to minimise noise emissions from mine traffic:

e truck exhaust systems will be regularly maintained to minimise noise;

e exhaust braking within the vicinity of villages will be limited;

e truck movements through villages north of Diogo may be restricted to daylight hours to
minimise potential noise impacts and avoid sleep disturbance. This may, however, cause
greater traffic congestion and increased travel times and will be reviewed once operations

commence; and

e GCO intends to construct a parallel by-pass road (approximately 5 km long) between the

MSP site and Darou Khoudoss, thereby avoiding many villages.

12.5 Continuous Improvement Targets

Target

‘ Responsibility

Date

Noise

Model noise emissions from MSP and
power plant.

Environment
Superintendent

Post commissioning of
MSP, if required

Assess noise generated by dredge

Environment
Superintendent

Prior to commencement of
mining

Establish noise monitoring equipment if
indicated necessary by noise model.

Environment
Superintendent

Post commissioning
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13.0 Air Quality

13.1 Objectives

The air quality objectives for the GCP are to prevent dust nuisance, ensure the health and
safety of the community and minimise impacts on the natural environment.

13.2 Environmental and Social Context

There are two generally dominant wind directions for the Grande Cobte: northeast (ranging
from east to north) during November to April; and west to northwest during May to October.
The west to northwest air stream brings the rain, mostly from July to October, while the
north-easterly air stream blows from the Sahara and may bring fine dust. Winds capable of
moving sand can be experienced at any time of year but are more likely during the dry
season from January to April. However, sand particles generally move by saltation, relatively
close to the ground. Air-borne dust is generally a much finer grain size. During the dry
season, strong winds may bring dust clouds from the Sahara.

Dust and exhaust emissions will be generated during construction and operation of the GCP,
through transport along unsealed roads, clearing of vegetation prior to construction and
mining, and excavation of sand for the initial mine construction. The potential for dust
generation will be reduced during the wet season from July to October. However, dust
generation may be a significant issue during the dry season, when dust suppression on haul
roads and gravel transport routes may be required.

Transport of supplies to and products from the MSP will take place along the existing road
through several villages north of Darou Khoudoss. The route to be taken includes the
Mboro-Ndhangar Road south to the junction with the Mbayak-Mboro Road, then south to
Tivaouane, to join the N2 highway south to Thiés and west to the N1 at Rufisque, then to
Dakar port. This road is already heavily used by traffic transporting market garden produce to
major centres and by other industrial traffic.

Most of this route is sealed and so will generate little dust. Where the route is unsealed (for
example, north of Andal on the Mboro-Ndanghar Road), dust suppression will be provided
where required to reduce the impact of passing trucks on settlements.

The other potential impacts on air quality from the GCP are from engine exhaust emissions
from plant and equipment. These emissions will be monitored to ensure that they meet
Senegalese standards for air quality.

The Senegal Standards for air emissions from stationary combustion engines (DEEC 2004)
are the key guideline for emissions from the dual-fuel power plant and MSP. The quantity of
sulphur dioxide emitted from the power station depends on the proportion of sulphur in the
fuel supplied to GCO, which may be up to 3.5% in heavy fuel oil, but much lower in natural
gas. When the sulphur content is 0.5%, the sulphur dioxide emissions will meet the emission
limits. Higher sulphur contents in the fuel may require dispersion modelling of emissions to
ensure that no adverse impacts occur on local communities.
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13.3 Key Reference and Resource Documents

The most applicable laws and regulations, relevant GCO documentation and leading practice
guidelines are listed in Table 13.1. These documents are the framework for the air quality
management strategy outlined below.

Table 13.1 - Key Reference and Resource Documents - Air Quality

Title | Date

Laws and Regulations

Environment Code 1983, updated 2001
Decree No. 2001-282 (12 April 2001) — Application of the Environment 2001

Code

Atmospheric Pollution Standard NS 05 062 2004

Other Relevant GCO Documentation

GCO Environmental and Social Monitoring Manual (Appendix 2D of DFS 2010
Volume 2)

Guidance Materials and International Standards

World Bank Environment, Health and Safety Guidelines — Mining and 1995
Milling (Open Pit).

IFC/World Bank Environmental, Health, and Safety General Guidelines. 2007
Emission Standards for Stationary Combustion Engines from Ministry of 2004

Environment and Nature Conservation, Department of Environment and
Classified Establishments.

Australian Standard (AS3580) for sampling and analysis of ambient air. 2003

Standards Australia Methods for sampling and analysis of ambient air. 2003
Method 10.1: Determination of particulate matter — Deposited matter —
Gravimetric method. Ref. AS/NZS 3580.10.1:2003.

IFC Performance Standard 3: Pollution Prevention and Abatement. 2006

IFC Performance Standard 4: Community Health, Safety and Security. 2006

13.4 Strategy

Strategies to minimise dust generation include:

e driving at low speeds when travelling through or adjacent to village areas north of Darou
Khoudoss;

o drivers will be trained to obey speed limits and road safety rules, particularly while driving
through villages along the unsealed road north of Darou Khoudoss. GCO will consider
implementing a reward system to positively reinforce good behaviour;

e asingle access track for the dredge construction site and a single route for the mine haul
road will be constructed to avoid the development of multiple access tracks and sources
of dust. Speed limits will apply to these tracks to improve safety and minimise dust
generation;

o clearing of vegetation ahead of mining will be kept to the minimum required for efficient
mine operation, to reduce the potential for dust generation from the cleared mine path;
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revegetation of mined areas will be conducted as soon as practicable after reformation of
the landscape;

use of a water truck and dust suppressants, where necessary, will be considered to
reduce dust generated on gravel roads through villages during transport of mineral
products to Dakar;

active spray systems will be installed on stockpiles at the MSP to maintain surface
moisture if required;

material transfer points will be located in areas protected from prevailing winds. Mineral
products will be stored undercover. Stockpiles of magnetics concentrate (containing
ilmenite) will be stored on the MSP site in swales (low-relief valleys) in the landscape,
where wind speeds are lower; and

mineral product stored at the port of Dakar for export will be either sealed within shipping
containers or contained within a bulk storage facility to prevent loss of product and avoid
dust generation.

Strategies to protect workers include:

provision of personal protective equipment to enable workers to avoid inhaling dust;
if necessary, a water truck will be used to dampen dust-generating surfaces; and

occupational health and safety measures will be developed and implemented at the
construction sites.

Strategies to protect air quality include:

GCO will take steps to ensure that stationary combustion engines (power generators) at
the MSP meet guidelines for air emissions. A Planned Maintenance Schedule will be
implemented and records of maintenance kept. Particulate matter in emissions will be
monitored regularly; and

all emissions from the MSP will pass through a bag house to ensure that particulate
matter is trapped and emissions to the air meet relevant guidelines. Regular
maintenance of the bag house will be undertaken and particulate matter in emissions will
be monitored regularly.

13.5 Continuous Improvement Targets

Target

| Responsibility

Date

Air Quality

Conduct baseline air quality assessment.

Environment
Superintendent

Prior to operation

Monitor air emissions from stationary
combustion engines (power plant) to ensure
Emission Standards are met. If necessary,
develop an air dispersion model to assess
potential for emissions of sulphur dioxide
from power plant to impact significantly on
local ambient air quality.

Environment
Superintendent

During operation
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Target

Responsibility

Date

Monitor particulate matter in emissions from
bag house to ensure Emission Standards are
met.

Environment
Superintendent

During operation

Develop and implement a Planned
Maintenance Schedule for the bag house at
the MSP.

Environment
Superintendent; MSP
Superintendent

During operation

Develop and implement a Planned
Maintenance Schedule for the Power
Generating Plant.

Environment
Superintendent; MSP
Superintendent

During operation
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14.0 Archaeology and Cultural Heritage

14.1 Objectives

The objectives of the archaeology and cultural heritage management at the GCP are to:

e protect any archaeological or cultural heritage items from adverse Project impacts and
support their preservation;

e avoid disturbing significant sites, or if unavoidable, minimise any impacts and
appropriately relocate cultural heritage items; and

e ensure that artefacts uncovered during project activities are appropriately recorded,
documented and reported to the appropriate GRS Department, such as the Ministry of
Culture and Historical Heritage, for a decision on preservation.

14.2 Environmental and Social Context

Cultural heritage material known as ‘shelly heap’ has been mapped close to the coast in the
approximate vicinity of Fass Boye (Tropica 2005). The occurrence of this deposit raises the
possibility of chance finds of archaeological material during the dredging operation.

No other archaeological material was recorded in the Exploration Permit Area during

preparation of the EIES. However, the possibility of finding cultural heritage material was
raised during community consultation for the EIES (see Section 2.2).

14.3 Key Reference and Resource Documents

The most applicable laws and regulations, relevant GCO documentation and leading practice
guidelines are listed in Table 14.1. These documents form the framework for the
archaeology and cultural heritage management strategy outlined below.

Table 14.1 - Key Reference and Resource Documents — Archaeology and Cultural

Heritage
Title Date
Laws and Regulations
Monument and Site Preservation Law 1971
Mining Convention, Article 33 2004
Other Relevant GCO Documentation
GCO Chance Find Procedure TBD
Guidance Materials and International Standards
IFC Performance Standard 7: Indigenous Peoples 2006
IFC Performance Standard 8: Cultural Heritage 2006

TBD - To be developed
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14.4 Strategy

GCO will develop a Chance Find Procedure (CFP) to deal appropriately with any cultural
heritage material that may be discovered during the dredging operation. The CFP will
comply with both GRS and international guidelines (see Table 14.1) and will outline the
procedure for dealing with any cultural heritage material found during the mining operation.

The CFP will include the following:

definition of a physical cultural resource (PCR);

procedure once a PCR is found, including clear criteria for immediate suspension of

works until further notification;

limiting site access to the PCR;

procedures for cataloguing the PCR and the site;

identifying relevant stakeholders or owners of the PCR,;

consulting relevant community and government stakeholders and respecting their rights;

using professional consultants to assist with the protection process;

incorporating PCRs into Project decisions;

deciding if artefact removal and/or relocation is warranted;

procedure for artefact removal, including chain of custody instructions for movable finds;

and

educating all relevant employees and contractors about the CFP and how to identify a

PCR.

14.5 Continuous Improvement Targets

Target ‘ Responsibility Date
Archaeology and Cultural Heritage

Develop and implement a Chance Find Environment Superintendent | Construction
Procedure in accordance with IFC and Community Relations

requirements. Supervisor

Provide specialist training to the Environment Superintendent | Construction

Environment and Community Relations
Department so that the Chance Find
Procedure can be successfully
implemented.

and Community Relations
Supervisor
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15.0 Energy and Greenhouse Gas Emissions

15.1 Objectives

The objective of the management of energy and greenhouse gas emissions is to comply with
all relevant international treaties, IFC Performance Standards and Senegal law with respect
to the production and sequestration of greenhouse gas emissions.

15.2 Environmental and Social Context

Senegal is a party to the Kyoto Protocol, which came into force in Senegal on
16 February 2005.

Under the Kyoto Protocol, Non-Annex | countries are not allowed currently to participate in
the international emissions trading market. However, under Kyoto mechanisms they can
benefit from participation in Clean Development Mechanism (CDM) projects (either
bilaterally, with a participating Annex | country, or unilaterally with participation of only Non-
Annex | countries).

15.3 Key Reference and Resource Documents

The key document for the management of energy and greenhouse gas emissions is the
Kyoto Protocol, under the United Nations Framework Convention on Climate Change
(UNFCCC).

The UNFCCC (‘the Convention’) and Kyoto Protocol (‘the Protocol’) between them outline
the obligations of countries that have ratified the Convention. For Non-Annex | countries such
as Senegal, there are no obligations to reduce greenhouse gas emissions in the first
commitment period (2008-2012). However, this may change in the future.

Greenhouse gas (GHG) emissions from the proposed dual-fuel power station will be
approximately 90,000 tonnes CO,-equivalent (CO..¢q) per year when using heavy fuel oil. If
natural gas is used, the GHG emissions would be approximately 66,000 tonnes (CO;.q) per
year. If the project produces more than 100,000 tonnes CO,.q per year, then annual
guantification and monitoring of GHG emissions will be necessary to satisfy IFC Performance
Standard 3, Clauses 10 and 11.

IFC Performance Standard 3, Clauses 10 and 11 state:

‘10. The client will promote the reduction of project-related greenhouse gas (GHG)
emissions in a manner appropriate to the nature and scale of project operations and
impacts.’

‘11. During the development or operation of projects that are expected to or currently
produce significant quantities of GHGs," the client will quantify direct emissions from the
facilities owned or controlled within the physical project boundary and indirect emissions
associated with the off-site production of power used by the project. Quantification and
monitoring of GHG emissions will be conducted annually in accordance with

! The significance of a project’s contribution to GHG emissions varies between industry sectors. The threshold for this
Performance Standard is 100,000 tons CO, equivalent per year for the aggregate emissions of direct sources and indirect
sources associated with purchased electricity for own consumption. This or similar thresholds will apply to such industry sectors
or activities as energy, transport, heavy industry, agriculture, forestry, and waste management in order to help promote
awareness and reduction of emissions.
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internationally recognized methodologies.2 In addition, the client will evaluate technically
and financially feasible and cost-effective options to reduce or offset project-related GHG
emissions during the design and operation of the project. These options may include, but
are not limited to, carbon financing, energy efficiency improvement, the use of renewable
energy sources, alterations of project design, emissions offsets, and the adoption of other
mitigation measures such as the reduction of fugitive emissions and the reduction of gas
flaring.’

A secondary source of GHG emissions is the short-term clearing of vegetation for the
purposes of dredging. This is expected to add less than 1,500 tonnes of CO,.¢q per annum to
the emissions profile of the project. However, this activity will be offset by revegetation of the
dunes, which will replace any vegetation removed prior to dredging.

15.4 Strategy

The GHG emissions expected to be produced by the project will be defined following final
design of the dual-fuel power generation plant and the design of plans for the use of other
machinery such as trucks.

When the vegetation clearance and re-vegetation schemes are more fully developed, the
amount of CO,.¢q likely to be released then sequestered by the vegetation will be assessed.

If the net CO,.¢q emissions are likely to be less than 100,000 tonnes per annum, then no
reporting of GHG emissions will be undertaken.

2 Estimation methodologies are provided by the Intergovernmental Panel on Climate Change (IPCC), various international
organizations, and relevant host country agencies.
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16.0 Traffic Management

16.1 Objectives

The objective of traffic management at the GCP is to minimise the impact of mine traffic on
local communities, particularly along the transport route to the Port of Dakar, and the
environment.

16.2 Environmental and Social Context

Transport of materials to the dredge and MSP construction sites, will be along 110 km of
tarred road from Dakar to Darou Khoudoss followed by 20 km of gravel road passing through
several villages between Darou Ndoy and Diogo. The preferred route from Dakar is via
Thiés and Tivaouane. Transport of mineral products from the MSP to the Port of Dakar will
be via this route. Traffic associated with the GCP will increase the overall traffic volumes
along these roads. An existing bypass will be used to avoid congested areas in Tivaouane.
The road through Diogo and nearby villages is often congested with traffic due to loading of
market-garden produce onto trucks for transport to markets. In addition, local markets occur
along the road, adding to traffic congestion. In order to alleviate the traffic congestion and
maintain a high level of safety for villagers, GCO is considering several options for transport
associated with the construction and mining operations at Diogo, including:

e a 25 km (approximately) bypass for Diogo and adjacent villages;

e education and training for drivers;

e raising awareness of villagers;

e installation of speed humps;

e establishment of signals; and

e provision of a hardstand area adjacent to the road system for delivery of garden produce
by carts and loading of trucks for transport to market.

A site for the proposed hardstand area has been selected in consultation with the Diogo
community. The ultimate choice of preferred transport options will depend on thorough
analysis of the route and consultation with the affected community at Diogo.

Potential negative impacts from GCP traffic include:

e road accidents and collisions with native fauna;

o safety risk to Project employees, truck drivers and members of the public;

e erosion and sedimentation;

e dust generation and air pollution;

e soil and water contamination from dust, accidents and hydrocarbon leaks;

e noise and vibration;
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e damage to public roads; and

e road congestion.

16.3 Key Reference and Resource Documents

The most applicable laws and regulations, relevant GCO documentation and leading practice
guidelines are listed in Table 16.1. These documents form the framework for the traffic
management strategy outlined below.

Table 16.1 - Key Reference and Resource Documents - Traffic Management

Title Date
Laws and Regulations

Environment Code 1983, updated 2001
Hunting and Fauna Protection Code 1986
Atmospheric Pollution Standard, NS 05-062 2003
Other Relevant GCO Documentation

GCO Environmental and Social Monitoring Manual (Appendix 2D of DFS 2010
Volume 2)

Guidance Materials and International Standards

IFC/World Bank Environmental, Health, and Safety General Guidelines 2007
Australian Standard (AS3580) for sampling and analysis of ambient air 2003
IFC Performance Standard 2: Labour and Working Conditions 2006
IFC Performance Standard 4. Community Health, Safety and Security 2006

16.4 Strategy

The strategy for managing dust associated with traffic is discussed in Section 13, strategy
for managing noise impacts associated with traffic is discussed in Section 12 and the
strategy for managing erosion along haul roads is discussed in Section 7.

The traffic management strategy for the GCP is described in Sections 16.4.1 to 16.4.5.

16.4.1 Traffic Movements on Roads within the MSP Site

Movement of mine vehicles and other traffic on the MSP site will be confined, as far as
practical, to designated access roads. Movement of vehicles outside this network will be
limited.

Off-road parking areas will be provided at appropriate locations and will be clearly marked.
No on-road parking will be permitted.

Visual inspection of traffic flow within the MSP site will be conducted. If traffic congestion is
occurring, appropriate management measures will be implemented to reduce the congestion.
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16.4.2 Traffic Movements on Access Road between Mine Site and MSP

Movement of mine vehicles will be confined to a single designated access route between the
mine and the MSP. If the access route intersects tracks or roads used by the public, then
signals will be installed and speed limits enforced to minimise the risk of accidents.

Mine activities on the access route (e.g. powerline, pipeline and pumping station

maintenance) will be marked by safety fencing and appropriate pictorial warning signs with
words in English.

16.4.3 Traffic Movements on Public Roads

Prior to the movement of special loads (e.g. oversize loads) along public roads, the relevant
Government authorities will be notified. All reasonable and practical measures required by
the authorised Government body will be implemented to minimise the risk of harm to the
community and environment during transportation of special loads.

16.4.4 Road Signs and Speed Limits

Traffic speed regulating devices, which may include speed humps and signage, will be
installed at sensitive locations such as in the vicinity of villages, within the MSP site, and at
busy intersections. A speed limit of 20 km/hr will apply at these locations.

The following road signs will be installed where appropriate on roads used by the GCP traffic:

e speed limiting signs. Government consultation may be required for speed signs within
villages;

e signs warning of potentially dangerous road features including, for example, crests,
hidden accesses, sharp curves and crossing points will be installed approximately 50 to
100m ahead of the road feature;

e road identification signs;

o direction to specific mine locations, including for example, the mine site, MSP; and

e warning signs indicating road repair or construction, as required.

16.4.5 Licensed Carriers

Hazardous materials such as hydrocarbons will be transported by a suitably licensed carrier.
Management of risk associated with transport of hazardous materials will be the
responsibility of the licensed carrier. Furthermore, emergency response for spills or
accidents during transport will be managed by the licensed carrier. However, GCO wiill:

e ensure that suitable risk assessments for the transport of hazardous materials are
completed by the licensed carriers;

e conduct extensive audits and due diligence reviews as part of the contractor selection
process;

e conduct or commission ongoing audits of hazardous materials and bulk hydrocarbon
contractors to ensure that risks are being managed, vehicles are being well maintained,
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all drivers are trained and competent, and emergency equipment is being carried and
maintained; and

e require licensed carriers to conform to local road regulations and be mindful of possible
impacts such as dust, noise and collision with animals.

16.4.6 Incident Reporting and Documentation

All internal and external traffic incidents will be reported to the appropriate manager.

A record of all traffic incidents, detailing the date, time, location, persons involved, and any
response required or action taken by GCO, will be kept and updated monthly.

16.4.7 Traffic Safety Awareness

A Traffic Safety Awareness Program (TSAP) will be developed to educate villagers along the
transport route about traffic safety.

16.4.8 Maintenance of Mine Vehicles

A maintenance program for the mine vehicle fleet will be implemented which will include the
following issues:

e general condition and safety of vehicles;

e check of vehicle brakes and tyres;

¢ vehicle exhaust emissions; and

e vehicle noise emissions and noise control measures.

Each fleet vehicle will be inspected every 6 months (as a minimum) with inspections
documented.

16.4.9 Site Access

Access routes to the GCP construction sites and to the MSP site will be controlled by fencing
and signage. All visitors to the dredge construction site and MSP site will be directed by
signage to the appropriate administration building for registration and site induction. Access
to the mine site (dredge pond) will be controlled by signage and personnel on patrol. All
personnel seeking access to the dredge pond will be required to undergo site induction at the
MSP site prior to accessing the dredge pond with appropriate guidance.
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Traffic Management

16.5 Continuous Improvement Targets

Target

| Responsibility

Date

Traffic Management

Complete suitable risk assessment/audits of
licensed carriers.

Occupational Health and
Safety Supervisor

At hiring and ongoing

Undertake competency assessments of Occupational Health and At hiring
drivers. Safety Supervisor
Develop and present a Traffic Safety Community Relations Construction
Awareness Program to local villagers. Supervisor
Install speed limit, crossing and road feature | Community Relations Construction
signs. Supervisor, MSP
Superintendent
Provide safety training for drivers. Environment Ongoing
Superintendent
Develop a vehicle maintenance program and | Maintenance Supervisor Construction
log.
Develop a road incident log and reporting Community Relations Construction

protocol.

Supervisor

Umwelt (Australia) Pty Limited

2261/R0O2/Final

June 2010

16.5




Environmental & Social
Management & Monitoring Plan Community Relations & Development

17.0 Community Relations and Development

17.1 Objectives

GCO recognises that mining activities can potentially impact both positively and negatively
on the local and regional communities in which the mine is located.

The objectives of the community relations and development strategy in the area surrounding
the GCP are to:

e preserve and improve the quality of life and the environment to benefit the local people in
the vicinity of the GCP operations;

e improve basic social infrastructure, particularly in regards to education, health and water
availability;

e promote and facilitate income-generating activities;
e reinforce skills and abilities;
e provide employment opportunities;

e actively seek community input and engage in community consultation regarding mine
activities, environmental performance and community initiatives;

e provide information and training to ensure that community members understand mine
activities, and are fully informed of potential impacts and their mitigation measures;

e implement mitigation measures to address community concerns or grievances, or if there
are no feasible measures, provide appropriate compensation to affected community
members; and

o develop a Resettlement Action Plan and a Social Development Plan based on the Land,
Asset and Livelihood Impact Assessment and Strategy report by Earth Systems (2010).

17.2 Environmental and Social Context

The Mining Concession extends across Thies and Louga administrative regions, which are
governed by the Thiés and Louga Regional Councils respectively.  Within these
administrative regions are several Rural Communities (Communaute Rurale in French)
governed by Rural Councils, including: Darou Khoudoss, Kab Gaye, Thieppe and Diokoul
Diawrigne. Many villages and hamlets are located within or close to the Mining Concession
area; however, most lie outside the proposed mine path (Figure 1.2). The Commune of
Mboro, which is governed by a City Council with a Mayor as leader, is the closest town to the
Mining Concession area, located near the eastern boundary. Mining will commence in the
Diogo mining sector, which is located entirely within Darou Khoudoss Rural Community.

Diogo is the closest village to the proposed initial dredge path. Diogo is the northernmost of
several villages which extend for 3 km along the road to Diogo (Figure 1.2). The proposed
MSP site, which includes the MSP, power station and fuel farm, lies to the east of the
northernmost village. The MSP and power plant will be approximately 1.3 km east—
southeast of Diogo.
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The area of influence surrounding the GCP for the first ten years of mining has been defined
so that the extent of the social support program is also clearly defined. The initial social
support program will target the area surrounding the MSP and the first ten years of mine path
(Earth Systems 2010). Future social support programs will extend to areas affected by future
mine paths, while retaining support for the communities around the MSP site.

GCO is already undertaking community development projects in the vicinity of the MSP site:

e GCO has installed a bore, windmill and tank at Diogo to ensure fresh water is available at
this village;

¢ GCO has built a kindergarten at Diogo; and

e in 2006, GCO commenced an ongoing (annual) malaria eradication program in the
villages in close proximity to the MSP site.

The main ethnicities in the Grande Cote Project area are Ouolof and Peul. The littoral dune
settlements of Foth, Diourmel and Diogo hamlets, which are located within the proposed
mine path, are entirely inhabited by Peul people. The hinterland villages comprise a majority
who are Ouolof (86%) and a minority who are Peul (13%). The coastal settlements comprise
distinct Ouolof and Peul communities. Ouolof settlements include Diogo Sur Mer, Fass Boye
and Litte; Peul settlements include Mbetite 2, Thiakmat and Theni Naar (Earth Systems
2009).

Although the Ouolof and Peul surveyed by Earth Systems in 2007 shared similar livelihood
and social structures, the Peul are a comparatively marginalised group. The Peul have less
access to land, less access to community facilities (schools, health centres and roads),
speak a minority language, and are likely to have less representation in political structures
(Earth Systems 2009).

Due to their heavy reliance on the dune as a means of livelihood, project development has
the potential to expose the Peul more than the Ouolof to greater risks and severity of impacts
including loss of identity, culture and natural resource-based livelihood. With reference to the
World Bank Performance Standard on Indigenous People (2006), GCO will need to ensure
that it provides equal opportunity for both ethnic groups to participate in, and benefit from,
project-related activities that may help them fulfil their aspirations for economic and social
development.

The majority of adults within the GCP area are involved in farming, with 92% of adult men
and 58% of adult women in the 2007 Baseline Survey Area identifying agriculture as their
principal occupation (Earth Systems 2007). The communities on the dune (i.e. in the dredge
path) recorded the highest percentage of adults involved in farming compared to hinterland
and coastal communities (Earth Systems 2009).

The principal agricultural activity is horticulture in the depressions of the littoral dunes and in
the niayes, for both family consumption and commercial benefit. The cropping cycle for
vegetables normally lasts 3 to 4 months, allowing 3 cycles per year with a short fallow period
at the end of each cycle to help improve the soil condition. The variety of vegetables is
diverse but the most common produce includes carrot, eggplant, cabbage, onion, and
tomato. Other vegetables include green beans, pepper, capsicum, potato, sweet potato,
turnip, zucchini, sorrel, parsley and cucumber. Farmers are reliant on cash income from
horticulture to buy staple foods such as millet and rice (Earth Systems 2009).

The EIES identified the following key socio-economic issues facing the Darou Khoudoss
Rural Community where the GCP will be located for the first ten years:
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o Insufficient primary health care facilities. There are currently three health stations in the
rural community of Darou Khoudoss, serving a population of approximately
40,000 inhabitants. The stations are located at Darou Khoudoss, Darou Fall and Fass
Boye and health care is difficult because of the isolation of many villages and general
lack of transport.

e A high prevalence of malaria, sexually transmitted diseases (including HIV/AIDS) and
tuberculosis (higher than the national average of 1 in 1,000 inhabitants). No voluntary
centre for testing for sexually transmitted diseases.

o Insufficient potable water supply. Of the seven groundwater bores with pumps in the
rural community, three are not functional. Many people obtain water from open wells.

e Lack of sewage treatment systems exacerbates disease transmission via groundwater
from the unconfined sand sheet aquifer.

e Low schooling rates as a result of limited facilities. Of the 64 classes in 18 primary
schools, only one class is held in a covered area and four lack teachers. The
infrastructure and school supplies are limited.

e Market gardening, sustained by groundwater, is the dominant activity in the rural
community of Darou Khoudoss, with onion, cabbage, tomato, aubergine and potato being
the main crops. Rain-fed crops include groundnut, manioc and millet. There is potential
for cultivation of fruit trees, but there are constraints on doing so, e.g. water shortage.

e Animal husbandry is directly associated with agriculture as horses, cattle and donkeys
are used as draught animals and their manure enriches the soil. Major constraints on this
activity are shortage of water and insufficient fodder (especially during the dry season).

e Fishing is the third most important activity and it too faces constraints: several fish
species have become endangered due to over-fishing by foreign fishing boats, industrial
pollution of sea water, failure to comply with net mesh sizes, and damage to fish habitat.
Lack of equipment for handling the catch is a further constraint on development of this
activity — women work under extremely difficult conditions to dry or smoke the catch.

o Forest activities are dominated by logging of casuarinas (filaos), while forest products
harvested by the community include wild fruits, palm wine, fire wood and wood for
construction. Under the PAEP, Forest Unions have been organised to log the
casuarinas. Products are harvested from Aphania, Parinari and Chrysobalanus.

e The PRL has used local labour in re-forestation activities, with up to 400 workers being
involved in management and conservation of natural resources.

e Fass Boye is supplied with electricity by Senelec (Senegal’'s electricity company), but
other villages lack electricity.

e The road network servicing Darou Khoudoss rural community is generally poor and the
road between Mboro, Diogo and Fass Boye requires repair. It is the main route for
transport of produce from market gardens and fishing.

The EIES identified the following potential positive and negative socio-economic impacts of
the GCP on local communities:

e improving living conditions for local communities through direct and indirect employment
generated by the Project;
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o rehabilitation of existing roads in the Mboro — Diogo — Fass Boye area or creation of new
roads;

e increase in exports and balance of payments, which may result in improved social
services;

¢ risk of conflict in the event of non-involvement of local communities;

e risk of accidents and encroachment on agricultural land (including pasture) due to roads
and construction works;

e risk of land speculation;
o risk of disturbance of weekly markets and commercial exchanges on the transport route;

e risk of disturbance of groundwater availability (for both market gardening and domestic
purposes);

o risk of interference with tourist camps on the dunes near Lompoul;
e risk of increase in malaria due to mosquitoes breeding in the dredge pond;

o risk of spread of sexually transmitted infections, including HIV/AIDS, introduced by the
arrival of foreign workers; and

e potential cultural conflicts and degradation of morals induced by the arrival of foreign
workers and development of restaurants, small businesses etc around project sites.

To manage these issues, GCO will develop a Social Development Plan to be funded by the
community equalization fund as required by Article 55 of the Mining Code. Following granting
of the Mining Concession, terms and conditions of the community equalization fund are being
negotiated with the GRS.

In accordance with IFC requirements, GCO is committed to developing a Social
Development Plan (SDP), which will detail its approach to community relations and
development. In addition, GCO will establish a Public Consultation and Disclosure Plan
(PCDP), which will detail the methodology for conducting stakeholder consultation and
documenting the results of consultation activities and incorporate a grievance mechanism for
dealing with community concerns in relation to the Project. GCO will also develop a
Resettlement Action Plan (RAP), if required. The contents of these documents will be
based on the guidance materials listed in Table 17.1.

The Community Relations Supervisor will be directly responsible for the day-to-day
implementation of the social development component of the ESMMP, all related
documentation, and interaction with community members and stakeholders.

In a similar manner to the ESMMP, the Social Development Plan (SDP) and associated
documents will be dynamic, requiring annual review. Modifications may be required in
response to feedback from the community.
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17.3 Key Reference and Resource Documents

The most applicable laws and regulations, relevant GCO documentation and leading practice
guidelines are listed in Table 17.1. These documents form the framework for the community

relations and development strategy outlined below.

Table 17.1 - Key Reference and Resource Documents - Community Relations and

Development

Title Date
Laws and Regulations

Local Communities Code 1996
Legislation relevant to compensation: Decree of 17 May 2007 2007
Decree No. 88-074 of 18 January 1988 1988
Circular No. 2237/DGPA of 7 October 1974 1974
Labour Code 1997

Environment Code

1983, updated
2001

Water Code 1981
Land Use Legislation (refer also to Table 1.1) 1964, 1976, 1932
Public Health Code 1954
Monument and Site Preservation Law 1971
Other Relevant GCO Documentation

Land, Asset and Livelihood Baseline Study (Earth Systems) 2009
Land, Asset and Livelihood Impact Assessment and Management Strategy 2010
(Earth Systems)

GCO Rehabilitation and Closure Plan TBD
GCO Emergency Response Plan — Environment (Appendix 2E of DFS Vol 2) 2009
GCO Chance Find Procedure TBD
GCO Environment and Community Relations Induction Manual TBD
GCO Community Relations and Development Plan TBD
GCO Public Consultation and Disclosure Plan TBD
GCO Environmental and Social Monitoring Manual (Appendix 2D of DFS Vol 2) | 2010
Guidance Materials and International Standards

IFC The ‘Equator Principles’ — an Industry Approach for Financial Institutions in | 2006
Determining, Assessing and Managing Environmental & Social Risk in Project
Financing

International Institute for Environment and Development. Local communities and | 2002
mines. Breaking New Ground: Mining, Minerals and Sustainable Development

IFC Doing Better Business through Effective Public Consultation and Disclosure | 1998
— A Good Practice Manual

IFC Performance Standard 5: Land Acquisition and Involuntary Resettlement 2006
IFC Guidance Note 5: Land Acquisition and Involuntary Resettlement 2006
IFC Performance Standard 7: Indigenous Peoples 2006
IFC Performance Standard 8: Cultural Heritage 2006
IFC Policy on Social and Environmental Sustainability 2006
IFC Good Practice Note HIV/AIDS in the Workplace 2002

TBD — To be developed
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17.4 Strategy

The area of influence of the GCP for the next 10 years has been defined in the Land, Asset
and Livelihood (LAL) Impact Assessment and Management Strategy (Earth Systems 2010),
which has built on the Land, Asset and Livelihood Baseline Study — Grande Coéte Zircon
Project compiled by Earth Systems in 2007 and updated in 2009. The LAL Baseline Study
(Earth Systems 2007) was completed for assets and land areas that may be affected by the
project during the first six years of mining, according to the mine path defined at that time. It
was based on:

e Consultation with village elders and key informants to obtain an understanding of their
livelihood; land administration and use; social organization; development needs; and
history. A separate consultation was also held for women’s groups.

e Livelihood surveys with: (i) 100% of households whose principal place of residence is
located within the 6-year exploitation area and associated 250m buffer zone; (ii) sample
survey of households residing in coastal and hinterland settlements outside the
exploitation area. This involved a total of 483 household livelihood surveys, representing
a population of 4,462 persons.

o Village level land use mapping over the Grande Céte Project Development Area based
on visual interpretation of high resolution satellite imagery (taken in December 2002) and
the identification of key community assets i.e. habitation areas, water sources; cultural
sites.

o Field registration of houses, community infrastructure, wells and cemeteries located
inside the exploitation area — involving GPS and photographic survey.

e Assessment of land use and ownership within the project area designated for the Mineral
Separation Plant.

This information has been updated from the original baseline study area to include the
revised dredge path and the additional area covered by the 7 to 10 year dredge path (Earth
Systems 2009). Updating of the earlier study involved visual interpretation of aerial
photography of the GCP development area captured in January 2008 and recent ground
truthing conducted by GCO staff under the instruction of Earth Systems.

The Land, Asset and Livelihood Impact Assessment and Management Strategy (Earth
Systems 2010) assesses the potential impacts to land, assets and livelihood to a feasibility
standard for the current 10-year mine plan, as well as providing a preliminary social
management strategy and compensation assessment for the GCP.

During the first six years of mining, it is likely that 20 settlements belonging to the villages of
Foth, Diourmel, Diogo and Thiakmat will need to be moved to allow mining. This will involve
approximately 873 persons belonging to 109 households within the proposed mining area
(Earth Systems 2010). In addition, approximately 10 households of Keur Gou Mag hamlet,
located within the proposed mining area, will also need to be moved. A further
13 households involving approximately 82 persons, are located within the revised 50m buffer
zone and may be impacted by the mining.

Visual interpretation of the aerial photography covering the proposed seven to ten-year mine
path has identified 38 settlements containing an estimated 209 households that will need to
be moved to allow mining.
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The affected area will be updated as the mine path progresses from the Diogo sector into
adjacent mining sectors. However, the area around the MSP site will be affected throughout
the life of the project.

Development of a strategic framework for social management is a key management measure
for the GCP and will form the basis for the development and implementation of a detailed
Resettlement Action Plan (RAP) and Social Development Plan (SDP).

The Land, Asset and Livelihood Impact Assessment and Management Strategy (Earth
Systems 2010) includes the identification of procedures and processes at the strategic level
to avoid, mitigate and manage the adverse impacts to persons arising from project
development, including physical displacement, and the loss of land, livelihood and assets.

An important initial step will be the development of implementation procedures to ensure that
key stakeholders (i.e. community, government and GCO) are able to effectively refine and
deliver the social management strategy. Consultation amongst stakeholders will be required
for finalisation. Implementation procedures will be documented in a RAP and SDP.

Preparation and implementation of a well resourced RAP will outline in detail the procedures
and actions that GCO will take to mitigate adverse effects, compensate losses and provide
development benefits to persons and communities affected by the GCP. Preparation of a
SDP will provide a comprehensive strategy for the re-establishment and security of the
livelihood of persons affected by the project.

Social impact monitoring will be required to identify and quantify the direct and indirect
impacts of the GCP on the local community. Social monitoring will also ensure that existing
management and mitigation measures are effective, and will identify the need for improved
or additional measures.

17.4.1 Community Relations
17.4.1.1 Employment Opportunities

Section 31.3 of the Mining Convention states that:

o employment preference will be accorded to Senegalese where qualifications, skills and
experience are equivalent;

o local labour will be used for all positions that do not require any special professional
gualifications; and

e a program for basic and continuing training and promotion of Senegalese personnel will
be implemented with a view to ensuring the use of these personnel in all phases of the
mining operation.

GCO is committed to providing on-the-job training, education programs and apprenticeships
to local residents and other Senegalese staff to increase the ratio of national to expatriate
staff employed on the Project over time.

GCO will compile monthly employment statistics as part of the Project monitoring program.
These statistics will describe the number of local and national employees within the
workforce.

Section 31.4 of the Mining Convention states that MDL (GCO) agrees to contribute to the
construction, or, where applicable, the improvement or extension of health, educational and
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leisure infrastructure for workers and the members of their immediate families, taking into
account the economic situation of the society and complying with local standards.

17.4.1.2 Employee and Contractor Conduct

All GCO employees and contractors are required to operate in accordance with the principles
and objectives detailed in the MDL Code of Ethics, Corporate Governance Statement, and
Environment and Community Relations Policies. All staff and contractors are to be educated
about their community relations and development responsibilities during site inductions (refer
to Section 4.3).

17.4.1.3 Cultural Awareness

During site induction (refer to Section 4.3), all GCO employees and contractors will be
provided with information on cultural awareness and community sensitivity expectations.
Information may include:

e local customs, beliefs, traditions;

e any applicable laws unique to the area;

¢ languages and local dialects; and

e government structure and chains of command.

Specific programs will also be undertaken periodically to increase the cultural awareness of
staff, such as cross-cultural seminars. Expatriate staff will be encouraged to learn the local

language and participate in community events.

17.4.1.4 Community Liaison and Grievance Procedure

The Community Relations Supervisor, who reports to the Administration Superintendent, will
be directly responsible for engaging local communities to discuss mining activities and any
subsequent concerns. The Community Relations Supervisor will act as a conduit between
the local people and the mine personnel to provide information relating to mining activities, in
addition to airing any concerns or grievances that local communities may have.

The Community Relations Supervisor will formally and informally consult with individuals,
community representatives, government agencies, and non-profit organisations affected by
and/or interested in the Company’s activities.

The process through which concerns and grievances can be addressed will involve the
development and disclosure of a Grievance Procedure as well as conflict avoidance and
resolution. The purpose of a Grievance Procedure is to allow persons affected by the Project
to seek satisfactory resolution to any grievances they may have relating to the resettlement
process and compensation process. This will ensure that:

e basic rights and interests of the affected persons are protected,;

e concerns of project-affected persons are adequately considered, and where necessary,
resolved;

e concerns and grievances are addressed as quickly as possible; and

e compensation is provided as agreed and in a timely fashion (i.e. prior to any disturbance).
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Consultation and disclosure are core requirements for project development and the
successful implementation of resettlement and livelihood restoration planning. If the
Resettlement Action Plan and Social Development Plan are prepared and implemented in a
participatory manner, this will reduce the potential for conflict in the future. Conflict avoidance
is the most important step in conflict resolution. However, once a conflict is identified, it is
important that it is addressed as soon as possible to prevent escalation. The earlier a conflict
is recognised and dealt with, the easier it will be to ensure a satisfactory solution for all
parties. A conflict resolution procedure will need to be developed for the GCP.

The Community Relations Supervisor will also be responsible for keeping a log of complaints
and grievances, and a stakeholder liaison log. Both logs will be updated monthly and
presented to the General Manager so that prompt decisions and actions can be taken. The
information will be summarised in an annual report submitted to the General Manager.
Community grievances will be recorded on a ‘Community Grievance Form’ or similar (see
Section 17.4.3.5).

In accordance with industry best practice guidelines, GCO will develop procedures for
receiving, documenting and responding to stakeholders’ complaints. The register will include
the nature of any complaints received, the response provided by GCO, and the results of any
activity taken in response to the complaint.

17.4.2 Community Development

The Mining Code Regulations require the establishment of a community equalization fund
(Article 55), with terms and conditions to be fixed by decree (see Section 16.2).

In addition to this formal investment in community development, local communities may
benefit from the proximity of the mining operation through its purchasing from local
businesses or suppliers. GCO will aim to maximise potential benefit to local communities by
preferentially engaging local contractors and service providers where suitable skills are
present.

Additional positive contributions to local communities may include improvements to local
infrastructure including roads and water supply infrastructure, for example, or social services
such as schools and medical centres.

Community contributions will preferentially focus on promoting development that is
sustainable in the long term, thereby ensuring that benefits will endure following cessation of
mining activities. The social support program being developed by GCO aims to:

o facilitate access to basic social services, community equipment and facilities to improve
living conditions;

e improve the living conditions of women and young people by promoting and financing
income-generating activities such as animal husbandry and truck farming; and

o reinforce the capacities of the communities in terms of participative planning, prioritising
needs and implementing activities.

The Community Relations Supervisor will maintain a record of all community contributions,
and provide annual updates on progress of community projects.
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17.4.3 Community Consultation

Consultation and disclosure are core requirements for project development and the
successful implementation of resettlement and livelihood restoration planning. In addition to
fulfilling legislative obligations, an open and consultative approach has clear benefits for on-
going Project management:

e |ocal people can bring invaluable knowledge to the decision-making process. By seeking
their ideas and inputs, the GCP will have better and often more cost-effective mitigation
outcomes;

e by ensuring local people and stakeholders are fully informed, there is less risk of project
delays;

e good consultation builds sound relationships between the proponent and local
communities, an important foundation for a long-term project;

e consultation and public participation provides a strong basis for problem solving. Often a
solution developed in isolation from the local conditions may be inappropriate, or less
effective than one that has been developed collaboratively; and

e through sound communication, unrealistic demands and expectations can be prevented,
another important factor in long-term community relationships.

A consultation program will provide stakeholders with an opportunity to have input into the
livelihood restoration and resettlement process, and will ensure that the design and
implementation of resettlement is consistent with the needs and priorities of the Project
affected persons.

To ensure that each affected group is fully informed of the potential project impacts and the
options for resettlement and compensation, it is essential that consultation is undertaken in
an appropriate language for the affected population and in a culturally sensitive manner. It is
also important that the presentation of information is done in a way that recognizes the low
literacy rates of the affected population (i.e. use of pictures and figures to describe options
and potential impacts). Vulnerable populations, such as women, elderly, etc. may require
special attention during the consultation process. Women are typically more vulnerable to
livelihood changes due to fewer available employment opportunities and a higher reliance on
agricultural activities. Additionally, women tend to have less access to education and training
opportunities. During the consultation process, sessions specifically targeting women will be
held to ensure that they have an opportunity to express concerns and provide input into the
resettlement process.

Detailed mechanisms for community consultation and participation of Project affected
persons will be addressed in a RAP and Social Development Plan (SDP). These
mechanisms are likely to include the establishment of resettlement committees for Project
affected persons and other stakeholders, public meetings, participation in site preparation
and planning.

Key objectives of the community consultation process include:

e to inform local people about the Project, including its potential impacts and the proposed
means by which to mitigate these impacts;
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e to inform relevant local authorities and government agencies of the Project, including its
potential social and environmental impacts, and the proposed means by which to mitigate
these impacts;

e to provide an opportunity for local people to voice concerns and have their questions
answered in relation to the Project;

e to understand the concerns of local people, and to ensure that these concerns were
adequately addressed in the project permitting process;

e to gain a detailed understanding of the culture and livelihood of potentially affected
villages;

e to assist in building trust and dialogue between Project affected persons and the Project
proponent;

e to ensure community expectations are realistic, making sure benefits such as
employment are not over-stated; and

e to inform community-based mass organisations and receive input from their particular
perspectives.

Consultation will need to be undertaken at all levels of government. It will also need to be
undertaken in all villages to be resettled, including villages where only partial resettlement is
required. Village level consultation will also be required in hinterland and coastal villages
where land or livelihood may be lost.

17.4.4 Resettlement Action Plan

The Resettlement Action Plan (RAP) will include a detailed assessment of resettlement
options and alternatives to ensure that all Project-affected persons maintain an equivalent or
better standard of living and income-earning capacity as they had prior to resettlement.

At this stage in the assessment process, only preliminary consultation with community and
government has been undertaken (Earth Systems 2010). More extensive consultation during
the preparation of the RAP will be required to confirm viable resettlement options and
alternatives for each village and to establish a pathway for resettlement and livelihood
restoration.

There are two broad alternatives for resettlement and livelihood restoration:
1. resettlement within the existing village land boundary; and
2. resettlement to a new area.

The first option is possible and appropriate where only a small percentage of land that is
important for livelihood is impacted. Usually this alternative brings the least disruption to the
community. The experience of many other projects indicates that this type of resettlement is
often the most successful. The second alternative is necessary where the impact of the
project on land and livelihood is such that resettlement to a new area will be required to re-
establish a viable existence. Extensive consultation will be required with each village and the
local authorities to confirm the resettlement preference of potentially impacted villages.

Financial compensation shall be provided to individuals or groups affected by the Project
footprint to ensure that their livelihoods are maintained. The aim is to replace land
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permanently removed from production with land of equal or greater productivity. However, in
some cases, it may be necessary to provide affected parties with a one-off cash settlement.

17.4.5 Social Development Plan

This section is extracted from Earth Systems (2010 — Section 4.5 Management Strategy).
Whilst a RAP focuses on resettlement and compensation strategies, a comprehensive
strategy for the re-establishment and security of the livelihood of PAPs is also crucial to the
success of the GCP. Thus it is recommended that a SDP be developed in conjunction with
the RAP to assess and develop options for livelihood restoration.

Livelihood restoration is essential to successful resettlement. The key objective of livelihood
restoration for the GCP will be to restore the livelihood and income of resettled populations to
at least the same level as prior to resettlement. It will also be important to ensure that PAPs
not requiring resettlement but who own or access community land potentially affected by
project development will be compensated so that they can restore their land livelihood.

Households within the GCPDA are heavily reliant on cash income sourced from horticultural
activities for the purchase of staple foods, supplementary food stuffs, household items, and
to manage emergencies such as medical expenses. Project development will result in the
loss of a significant portion of the land currently used by the local community for agricultural,
livestock grazing and forest resources. Feasible livelihood options will need to be developed
at a household and community level during the preparation of a SDP, prior to
commencement of the project. These are likely to be in the form of ‘farm models’ that focus
on the following areas:

e horticulture;

e poultry and animal raising;

e agroforestry; and

e fishing.

Model inputs will need to be scoped during the term of a typical production cycle and the
economic return assessed to determine if it is sufficient to restore and improve livelihood
(compared against pre-disturbance livelihood levels). It is proposed that PAPs will be able
choose from one or more of these feasible livelihood restoration options.

The strategy for the re-establishment and security of livelihoods also involves:

e an assessment of lessons learnt based on other livelihood development activities in the
Niayes;

o the expertise of local consultants and agricultural specialists in assessing options for the
maintenance of agricultural livelihoods;

e special consideration of the needs of the Peul ethnic group, distinct from Ouolof
communities, to ensure there is adequate opportunity for them to participate in, and
benefit from, project related activities that may help them fulfil their aspiration for
economic and social development; and

e consultation with villages (via focus groups) regarding livelihood restoration.
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A brief discussion of the above potential livelihood options or ‘farm models’ is provided
below. These and other options will need to be developed in detail in a SDP.

17.4.5.1 Baseline Land and Asset Survey and Registration

The baseline survey of land and assets in the Diogo mining sector completed by Earth
Systems (2009) will form the foundation for the compensation program. All community and
privately owned land and assets located within the Diogo mining sector will be formally
registered during the baseline survey. The process of land and asset registration will involve
an agreement principally between GCO and the owners and/or users of each land area or
asset identified.

A registration form will be prepared as evidence of this agreement, which will itemise each
group or individual's land and/or assets. The registration form will be signed by the land and
asset survey team leader, an appropriate GCO representative, a suitable government
representative, and the owner and/or user of the land or asset.

Three copies of the registration form will be generated, with one copy going to the owner
and/or user of the land and/or asset, one copy being provided to the relevant government
department, and the final copy being retained by GCO.

Future baseline surveys of land and assets will be required prior to mining of other sectors.

17.4.5.2 Compensation Categories and Rates

Compensation categories defined in Table 17.2 identify the likely compensation scenarios
that GCO may encounter.

As noted above, the preferential outcome for displaced persons or groups is a land swap,
however in isolated instances, a financial settlement may be unavoidable. Cash
compensation shall be considered when:

e impacted land/or assets represent a relatively small proportion of the affected person or
group’s livelihood; or

e asuitable alternative asset cannot be provided.

Methods used to estimate financial compensation rates will be consistent with those detailed
in Decree No. 88-074 of 18 January 1988 and Circular No. 2237/DGPA of 7 October 1974
(refer to Section 17.4.3.3).

17.4.5.3 Legal Base of Land Occupation and Compensation

(Summarised from written advice provided by Dr Ibrahima BA, on 19 February 2007):

The right of the mining company to occupy land for the purpose of their mining operations
is provided for by Article 73 of the Mining Code. Article 32.3 of the Grande Cbte Mining
Convention stipulates that the State gives the right to MDL and the exploitation company
to have access, possess and use all lands which are situated either inside or outside the
perimeter of the mining title, necessary to prospecting works and exploitation of the
deposit according to the arrangements of the Mining Code.

After being granted the right to occupy land, mining title holders should notify the owners
or occupants of the order or decree for occupancy. Owner’'s or occupier’s right to
compensation is stated by Article 76 of the Mining Code.
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Table 17.2 - Compensation Categories

Permanent Loss

Permanent loss is when lands and/or assets are permanently transformed from their pre-mining use.
An example would be the initial dredge pond site.

When permanent loss is agreed, the land and/or asset owner is to be offered either the financial
‘replacement cost value’, a land swap of equal or greater productivity, or assets of equal or greater
value at the time that the property is resumed by the Project. The financial ‘replacement cost’ will be
sufficient to actually replace lost land and assets with land of equal productivity, or assets of equal
value/quality/size. The financial replacement cost shall also be sufficient to incorporate transaction
costs at local market value at the time of compensation.

Temporary Loss

Temporary loss may occur when land is resumed during mine construction, though returned during the
mine operational phase. Land and/or assets would be returned to the owner in close to their original
condition, as agreed by both parties.

In such instances, the land owner is to be offered a one-off ‘rental (or subsistence) allowance’ for the
period of loss. The ‘rental allowance’ is equivalent to the unrealised productive value of the land at
local market value for the time when compensation is to be paid. This value represents a foregone, or
opportunity cost, of production.

Note: At the end of the ‘rental’ period, the productivity of the land is compared to the productivity prior
to the ‘rental’ period. If the land productivity has not been adversely impacted, the land will be
returned to the owner. However, if the land has been adversely impacted, then the owner may be
offered the ‘replacement value’ which will be sufficient to replace the lost productivity value at local
market value at the time compensation is to be paid.

Temporary Disturbance

Temporary disturbance may occur in areas adjacent to construction activities, where the owner will still
enjoy access and use of their property, though that access and use may be disturbed by Project
activities. Depending on the severity of disturbance, the land owner may be offered a ‘disturbance
allowance’ for the period of disturbance. The ‘disturbance allowance’ would be sufficient to cover the
economic loss incurred by the disturbance.

At the end of the ‘disturbance’ period, the productive value of the land is to be compared with the
value prior to the ‘disturbance’ period. If the land has been adversely impacted, the owner is to be
offered the ‘replacement cost’ which would be sufficient to replace the lost productivity value at local
market value at the time compensation is to be paid.

17.4.5.4 Legal Considerations

(Based on written advice from Dr Ibrahima BA dated 19 February 2007).

The Mining Code Application Decree, No. 2004-647, the Decree of 17 May 2007, Decree
No. 88-074 of 18 January 1988 and Circular No. 2237/DGPA of 7 October 1974 are the key
legislation upon which the compensation program for the GCP will be based.

Article 92 of the Mining Code Application Decree, No. 2004-647, states that all mining title
holders must duly compensate the appropriate party, such as the land owner or the State, for
any loss or damages caused by compulsory acquisition resulting from mining activities being
carried out on their land by either the mining company or any contractors working on the
mining company’s behalf.

Article 93 states that compensation is required for two types of land:

o for registered land, agreement is struck between the mining title holder and the land
owner; and
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o for public land, an agreement is struck between the mining title holder and the local
community concerned.

For both types of land, if an agreement is not reached, a committee will be formed,
comprising the following members:

o the Prefect of Thiés Department;
o the President of the Rural Community of Darou Khoudoss;

e a representative from each of the regional services of Mines, Waters and Forests,
Agriculture, Land and Zoning;

e arepresentative from the GRS Environment Department;

e two representatives from the local community concerned; and

one representative on behalf of the mining title holder, i.e. GCO.

If, for whatever reason, an agreement is not struck in the first six months following the date
authorising the land acquisition, the beneficiary of authorisation (i.e. the mining title holder)
will be given the authorisation, by the Minister for Mining, to occupy the land in question and
provisional funds will be placed in a State-managed trust account. This provisional amount is
decided upon by the committee mentioned above and fixed by the Minister for Mining until
such time as an agreement can be made or an appropriate tribunal passes its decision. If
the provisional amount is greater than the final sum agreed upon, the difference will be
refunded to the mining title holder.

Procedures for occupation of land situated within the perimeter of a mining exploitation title
are provided by Article 88 of the Decree of 17 May 2007. These procedures require prior
notification of the land occupancy to the Minister in charge of Mines. The notification
specifies:

o the identity of the occupant;

o areference to the mining title in which it is located;

o adefinition of the perimeter and area of the occupied or requested lands;

e the nature of the planned works or facilities;

e adescription of the planned activities and their impacts on the environment;

e measures for rehabilitation of the site after occupancy;

e scaled plans that show the location and configuration of the extraction zones, planned
works or facilities;

e a scaled plan of the lands sought for occupancy and location of the existing human
settlement and/or cultivation zones; and

e all documents to justify such occupation.

The application for authorisation for occupancy within an exploration permit is presented in
the same way as the notification for occupancy within an exploitation title. The authorisation
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will be granted by order from the Minister in charge of Mines, following inspection of the site
and notice by the Director of Mines and Geology.

Authorisation for occupation of lands outside the perimeter of the mining titles is granted
jointly by the Minister for Mines and the Minister in charge of State Property. If occupancy is
required for more than one year, the authorisation is granted by decree. The Ministerial
order or decree for occupancy is made prior to inspection of the site and notice by a
committee comprising:

o the Head of the Regional Department of Mines (who will Chair the Committee);

the Head of the Regional Department of Zoning;

the Head of the Regional Department of State Property;

the Head of the Regional Department of Water and Forestry; and

two representatives of the concerned local communities.

The Ministerial order or decree for occupancy grants the right to compensation for affected
landowners or occupiers.

Compensation rates will be based on:

o Decree No. 88-074 of 18 January 1988, which refers to waste ground and developed
sites; and

e Circular No. 2237/DGPA of 7 October 1974 which refers to plantations and cultivated
land, including arboriculture, winter crops and market gardening.

The rates set in this decree and circular are modified in accordance with market prices.

17.4.5.5 Compensation Claims

Any person who feels that they have a valid grievance can file a ‘Compensation Claim’ with
GCO’s Community Relations Department. All claims will be recorded using the template
provided in Table 17.3 (or similar) and assessed according to the following procedures:

e assessment by a member of the Community Relations Department together with the
claimant and the village chief;

e area to be compensated will be recorded on a map in the field with all three parties
mentioned above present;

e Claim Form and map will be submitted to the Community Relations Department;

e Claim Form will be reviewed by Community Relations Committee and approved or sent
back for more information and then approved. Claim Form is then reviewed by the
Operations Manager and approved; and

o Community Relations Department notifies the claimant, and prepares compensation.

Compensation is paid to claimant with a witness present. A member of the Community
Relations Department, the claimant and the witness must all sign the Claim Form.
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Table 17.3 - Community Grievance Form

COMMUNITY GRIEVANCE FORM

GRIEVANCE RECORDED BY:

Name: Position:
DATE FIRST RECORDED: DATE UPDATED:
LOCATION:

NAME OF COMMUNITY REPRESENTATIVES:

DESCRIPTION OF THE GRIEVANCE:

DESCRIPTION OF THE CAUSE OF THE GRIEVANCE:

DESCRIPTION OF THE PROPOSED ACTION TO BE TAKEN BY GCO:

PERSON RESPONSIBLE FOR ACTION: PROPOSED ACTION DATE:
Name: Signature:

ACTUAL ACTION DATE:

DESCRIPTION OF ACTION UNDERTAKEN:

OFFICER RESPONSIBLE TO REVIEW EFFECTIVENESS OF PROPOSED REVIEW DATE:
ACTION:

Name: Signature: ACTUAL REVIEW DATE:

IS FURTHER ACTION REQUIRED? IF YES, PREPARE A NEW GRIEVANCE FORM.
O Yes O No
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17.5 Continuous Improvement Targets

Target | Responsibility Date
Community Relations and Development

Conduct household surveys to establish a detailed | Community Relations In progress
socio-economic baseline for the local community. Supervisor

Conduct a baseline land/asset survey of all land Community Relations In progress

and assets that may be affected by Project
activities in the Diogo Mining Sector.

Supervisor

Prepare a Social Development Plan in accordance
with IFC requirements.

Community Relations
Supervisor

Prior to construction

Prepare a Public Consultation and Disclosure Plan
in accordance with IFC requirements.

Community Relations
Supervisor

Prior to construction

Determine the requirement for a Resettlement
Action Plan.

Community Relations
Supervisor

Prior to construction

Develop and implement a feedback/community
grievance register.

Community Relations
Supervisor

Prior to construction

Provide cultural awareness workshops and training.

Community Relations
Supervisor

Ongoing/every
6 months

Establish a system for recording employment
statistics.

Community Relations
Supervisor

Prior to construction
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18.0 Radiation

18.1 Objectives

The objectives of the Radiation Management Plan are to ensure that the health of employees
and the local community is not adversely affected by radiation.

18.2 Environmental and Social Context

Two radioactive elements, uranium (U) and thorium (Th) can occur within the crystalline
structure of heavy minerals such as zircon, rutile, ilmenite and monazite. The presence of
these radioactive elements results in naturally occurring radioactivity, with levels depending
on the quantity of radioactive elements present in the minerals.

When heavy minerals are distributed through the sand mass, the radiation they produce is
below background levels and no particular occupational health and safety measures are
required for personnel involved in mining or rehabilitating the ore body. However, when the
minerals are concentrated, their total radiation may reach levels that require management
controls.

Monazite, a radioactive mineral composed of cerium lanthanum thorium neodymium yttrium
phosphate, is included in the heavy mineral suite and will be present in the tailings at the
MSP. These tailings will be pumped back to the dredge pond and will be incorporated in the
reformed dunes following mining.

Mineral products, such as zircon, also contain radioactive elements. Analyses of Senegal
zircon indicate that levels of its radioactive elements are among the lowest in the world
(Table 18.1).

Table 18.1 - Composition of Zircon Minerals

Company — Deposit Zircon Grade Uranium + Thorium
(ppm)

GCO - Senegal Premium 273/301
Intermediate 360

lluka - Eneabba, Western Australia Premium 440

Richards Bay Minerals - South Africa Prime 450

Namakwa — South Africa Premium 410

DuPont — Florida Premium 350
Standard 350

CRL Premium 460

Source: MDL (2005) in Tropica (2005) and MDL (2006)

The typical sales products to be produced by the Grande Céte project have uranium and
thorium concentrations as outlined in Table 18.2.
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Table 18.2 - Uranium and Thorium Concentrations for Sales Products

Sales Product Uppm Th ppm
Premium Zircon 183 98
Foundry Zircon 273 208
Rutile 38 42
Leucoxene 73 289
liImenite 24 79

Source: Downer-EDI report MS.09/82041/1 (2009)

In 2006, the Australian Nuclear Science and Technology Organisation (ANSTO) analysed
Grande Cote zircon, rutile, leucoxene and ilmenite products and found low levels of
radioactivity (<35 Bg/g). Two tailings samples (which will be produced by the MSP) assayed
at <100 Bg/g radioactivity.

In New South Wales, Australia, substances with radioactivity less than 100 Bg/g are not
considered radioactive (NSW Radiation Control Regulation 2003). No materials from the
Grande Céte project assayed by ANSTO in 2006 exceeded this level of radiation, so the
minerals examined to date are not classified as ‘radioactive substances’. However, the
'head-of-chain’ radioactivity must also be considered.

If the head-of-chain uranium or thorium radioactivity is less than 1 Bqg/g in a mineral
concentrate, then it is considered inherently safe (International Atomic Energy Agency 2004).
ANSTO's (2006) results showed that the rutile and ilmenite products have less than 1 Bg/g of
radioactivity from head-of-chain uranium or thorium, and are therefore considered inherently
safe. Zircon and leucoxene products and the tailings head-of-chain uranium or thorium
radioactivity levels exceeded 1 Bg/g. Workers exposed to these materials will therefore be
monitored for their radiation dose rates, as is standard practice in all operations of this kind.

18.3 Key Reference and Resource Documents

The most applicable laws and regulations, relevant GCO documentation and leading practice
guidelines are listed in Table 18.3. These documents form the framework for the community
relations and development strategy outlined below.

Table 18.3 - Key Reference and Resource Documents — Radiation Management

Title ‘ Date
Laws and Regulations
NSW Radiation Control Regulation 2003

Environment Code

1983, updated 2001

Other Relevant GCO Documentation

GCO Rehabilitation and Closure Plan ‘ TBD

Guidance Materials and International Standards

Australian Radiation Protection and Nuclear Safety Agency (ARPANSA): Code | 2005
of Practice and Safety Guide for Radiation Protection and Radioactive Waste
Management in Mining and Mineral Processing.

International Atomic Energy Agency: Regulation for the safe transport of 2009
radioactive material. Safety Requirements No. TS-R-1.
International Commission on Radiological Protection (ICRP) 2007

(Recommendations available on http://www.icrp.org)

TBD — To be developed
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18.4 Strategy

The Code of Practice and Safety Guide for Radiation Protection and Radioactive Waste
Management in Mining and Mineral Processing (ARPANSA 2005) generally applies to mining
operations where doses to workers are expected to exceed the public limit of one millisievert
(mSv) per year, and doses to the critical group are likely to exceed some tens of
microsieverts (USv). The International Commission for Radiological Protection (ICRP)
recommends that the additional dose above natural background and excluding medical
exposure should be limited to 20 mSv per year averaged over five consecutive calendar
years for radiation workers who are required to work under closely monitored conditions.

As a precautionary measure, workers in the Mineral Separation Plant who are routinely
exposed to potentially radioactive mineral products and/or potentially radioactive waste
streams, will be required to wear a badge that monitors their exposure to radiation. The
badges will be assessed every three months and records of employees’ exposure to
radiation will be kept readily available for five years. After five years, the employee radiation
exposure records will be archived in a secure location for a further 25 years, as these
records need to be held for a minimum of 30 years.

In addition to monitoring workers’ exposure to radiation, all process streams considered as
having the potential to exceed the recommended dose limits will be shielded.

Waste and rejects streams will be directed to a rejects feed hopper where they will be
slurried with water and pumped continuously back to the mine. The discharge line at the
mine will be designed to ensure that the rejects are deposited under water where they will be
covered and intermixed with tailings from the wet concentrator modules. This will ensure that
all potentially radioactive waste is returned to the mine site and covered with non-radioactive
sand so that radiation levels at the surface will be the same as the pre-mining background
levels.

All lines and equipment handling the waste streams will be shielded if necessary to ensure
that does limits for personnel are maintained at safe levels.

18.5 Continuous Improvement Targets

Target | Responsibility Date

Radiation Management

Establish a system for monitoring workers’ MSP Manager, OH&S Prior to operations
exposure to radiation. Supervisor

Develop radiation protection plans for workers and | MSP Manager, OH&S Prior to operations
visitors to the Mineral Separation Plant. Supervisor

Submit product and tailings samples to ANSTO for | MSP Manager, OH&S During operations
assay of radioactivity on a biannual basis. Supervisor

Ensure adequate mixing of MSP tailings into Environment During operations
reformed dunes to prevent elevated radioactivity at | Superintendent

surface of reformed landscape.
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19.0 Abbreviations

Abbreviation

French

English

AGEC

Australasian Groundwater and
Environmental Consultants

AMOP Annual Mining Operations Plan
ANSTO Australian Nuclear Science and
Technology Organisation
ARPANSA Australian Radiation Protection and
Nuclear Safety Agency
AS Australian Standard
CFP Chance Find Procedure (for cultural
heritage items)
CITES Convention on International Trade in
Endangered Species
CRDP Community Relations and Development
Plan
DAT Direction de 'Aménagement du Department of Territory Development
Territoire
DEEC Direction de I'Environnement et des Department of Environment and Classified
Etablissements Classés Establishments
DEFCCS Direction des Eaux, Foréts, Chasses | Department of Water, Forests, Hunting and
et Conservation des Sols Soil Conservation
DGPRE Division de Gestion et de Division of Management and Planning of
Planification des Resources en Eaux | Water Resources
DH Direction de I'Horticulture Department of Horticulture
DMG Direction des Mines et de la Géologie | Department of Mines and Geology
DS District Sanitaire Health District
EIES Etude d’'Impact Environnemental et Environmental and Social Impact
Social Assessment
EHS Environmental Health and Safety
EMS Environmental Management System
ESMMP Environmental and Social Management
and Monitoring Plan
GCO Grande Cote Operations Grande Cote Operations
GCP Grande Cbte Project
GHG Greenhouse Gas
GRS Gouvernement Republique Sénégal Government of the Republic of Senegal
ha hectare
HMC Heavy Mineral Concentrate
ICS Les Industries Chimigues du Sénégal | Senegal Chemical Industries
IFAN Institut Fondomentale Afrique Fundamental Institute for Black Africa
National
IFC International Finance Corporation
IM Induction Manual
IUCN International Union for Conservation of
Nature
JICA Japan International Cooperation Agency
kL Kilo litres Kilo litres
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Abbreviation French English

km kilometre

LAL Land Asset Livelihood

m metre

MEM Ministére de I'Energie et des Mines Ministry of Energy and Mines

MEPN Ministére de I'Environnement et de la | Ministry of Environment and Nature
Protection de la Nature Conservancy

mm millimetre

MSDS Material Safety Data Sheet

MSP Mineral Separation Plant

NA Not Analysed

OHS Occupational Health and Safety

PAEP Programme d’Appui a Plan of Action for Farmers’
I'Entreprenariat Paysan Entrepreneurship

PCB Polychlorinated Bi-Phenyl

PCDP Public Consultation and Disclosure Plan

PCR Physical cultural resource (archaeology or

cultural heritage)

PGIES Projet de Gestion Intégrée des Project of Integrated Management of
Ecosystemes du Sénégal Senegal Ecosystems

PNAE Plan National d’Action pour National Plan of Action for the Environment
I'Environnement

PPAH Pollution Prevention and Abatement

Handbook

PRL Programme de Restauration du Program for Restoration of the Littoral
Littoral

PS Performance Standard

PSM Pells Sullivan Meynink

RAP Resettlement Action Plan

RNC Réserve Naturelle Communautaire Community Nature Reserve

SOP Standard Operating Procedure

STI Sexually Transmitted Infection

TBD To be developed

TSAP Traffic Safety Awareness Program
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