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1 Introduction

1.1 Objective of the Project Environmental Management Plan (PEMP)

The main objective of the Project Environmentd Management Plan (the “PEMP’) is to
present the proposed monitoring and follow-up ectivities with regard to the implementation
of the environmentad measures recommended in the project's Socid and Environmenta
Impact Assessment (SEIA), to vdidate the results of these activities and to assess their
redevance. The term “environmentd measures’ refers to the measures for the eimination,
mitigetion or compensdion as a result of the project's impacts on the socid and naturd
environment.

This PEMP is in compliance with the laws of Madagascar in force, such as they apply to the
Project, in accordance with the provisons of the Framework Agreement. We particularly
relied on the goplicable provisons of the MECIE, the Mining Code and Interdepartmental
Order no. 12032/2000. This Order sets the dements that must be included in the Project
Environmentad Management Plan. It defines the PEMP as “a programme for implementing
and monitoring the meesures proposed by the environmenta impact assessment in order to
avoid, diminate, reduce and eventudly compensate for the project’s dameging effects on the
environment”. The plan dso sts forth the generd principles and protocol that QIT
Madagascar Minerds SA. (QMM) plans to fallow in order to implement and carry out its
environmentd management plan. Ladly, the management plan summarises the methods
proposed for communicating the results of monitoring and follow-up programmes.

A cetan number of QMM'’s activities within the scope of this management plan will require
the commitment of public authorities Certain actions taken by QMM, both of a socid and
environmenta nature, will need be in line with the activities of the public adminidrations
concerned, while teking the needs of the communities into consderation. The organisationd
framework will thus involve the commitment of partners representing these adminigtrations
and communities. It should be mentioned, however, that the company is not seeking to
counter the adminigrative controls to which it is subjected, nor to avoid the legitimae

recourse of people affected by the project.
The proposed management plan consists of two primary aspects, namely:

1 A monitoring programme, whose man objective is to monitor the implementation and
to verify the gpplication of the environmental measures proposed in the SEIA;

2 A fdlow-up programme, whose primay objective is to follow-up on the development
of some of the components of the natural and human environments, by:

0 Assssng the efficiency and pertinence of the environmental measures implemented
and/or inforce;

0 Ildentifying and assesding those impacts that were smply not anticipated and/or
whose scope may differ from what was expected.

In other respects, the PEMP dso includes a nonexhaudive list of procedures and practices
that support the execution of monitoring and follow-up programmes for the various project
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phases. QMM agrees to edtablish and implement these procedures in a timely manner. Lagtly,
the document gives the PEMP implementation methods and, among others, the obligations
concerning the communication and audit of results to which QMM agreesto adhere.

This PEMP has been prepared in support of the mining activities in the Mandena sector of the
Fort-Dauphin depost, which represents about one-third of the area covered by the permits
granted to QMM S.A. Future mining adtivities in the sectors of Petriky and Ste-Luce, only
daed to begin in fifteen years or more, will dso involve issuance of environmentd permits,
based on an SEIA, as wel as an assessment process whose guiddines will be identicad to
those of the environmenta permit for the Mandena sector, the implementation of which is
addressed in this PEMP.

1.2 Rio Tinto policies

Rio Tinto has sat drict sxid and ewvironmentd Sandards for its activities involving
exploration, operation and upgrading of the eath’s minerd resources. The corporate policy
and the gandards to which dl Rio Tinto subsdiaries must adhere are provided in a document
on its management policy, entitted “The Way We Work — Our Statement of Business
Practiceg’ (included as Appendix 14 of the SEIA).

In more concrete terms, Rio Tinto is aware of the fact that excdlence in the management of
its responghilities with regard to hedth, safety and the environment is criticd to its long-term
success. The Rio Tinto Group seeks, through efficient management prectices, to ensure the
hedth and safety of its employees, minimise dl possble negaive impacts from its activities
on the environment and positively contribute to local communities.

To reach these objectives, some of the actions proposed by the Rio Tinto Group are presented
hereinafter:

o Act in compliance with the applicable laws and regulations concerning hedth, safety
and the environment, aswdl asits own voluntary commitmentsin this regerd; and

o Strive for continuous improvement through the sdtting and reviewing objectives

evduaion and communication of peformance in terms of hedth, safety and the
environment, and by goplying best practices, in the light of the local context.

1.3 QMM’'s commitments

In its operaions, QMM will comply with the requirements of the agpplicable lavs and
regulations of Madagascar aswell aswith the conditions of its environmenta permit.

With this in mind, and for such purpose, the Company’s management undertekes the
following specific commitments:
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Compatibility of infrastructur e feasibility studies with the PEMP

During the period proposed by the Framework Agreement for the execution of feeshbility
dudies QMM S.A. o one of its Affilites agrees to ensure that dl additiond feasibility
dudies concerning project infrastructures remain compdible with the PEMP. QMM SA. o
its Affiliatle will provide the ONE with feeshility dudies and plans tha are sufficiently
complete to dlow the later to verify ther compatibility with the commitments in the present
PEMP.

Moreover, QMM S.A. o its Affiliae will provide the ONE with a schedule outlining when
these studies and plans will be submitted.

Once these documents are receved, the ONE will have a maximum of forty-five (45)
cdendar days to veify this compatibility. Should no notice be given within this time period,
it will be deemed tha there is compatibility between the studies and plans in question and the
PEMP.

In the event of a judified notification reguiring additiond dudies or plans the ONE will have
a further thirty (30) cdendar days from receipt of these additiond studies and plans to verify
their compatibility with the PEMP and present any opinion.

These procedures will dso apply in the event of any dgnificant changes to the infrastructures

described in the SEIA and that fave been the object of an environmentd assessment, as well
asto the measures listed in the present PEMP.

Lagly, when judified by infrastructure feeshility dudies additiond monitoring and follow-
up messures could be included in the present PEMP.

The infragtructures covered include, but are not limited, to the followings:

hydraulic infrastructures. wer (incduding a spillway/flood channd, dyke/dam)

and a pumping gtation;
land transportation infrastructures. roeds, paved or not, trals crossngs
Crossroedss;

port infrastructures. breskwater, whaf, technicd facilities and rdaed buildings,
unloading and equipment and fuel Storage areas and, access roads,

industrial infrastructures and energy production infrastructures. power plants,
fixed and mohile separation units, control and research laboratories,

technical buildings, housing and auxiliary infrastructuresand;

storage areas and conveyor units for fud, lubricants, chemicd products (solids
liquids and gases), intermediate products, end products and al waste.

In terms of the waelr, in particular, the promoter will submit plans and specifications that are
thorough enough to dlow the competent authorities to veify the compaibility of its desgn
with the following objectives outlined in the PEM P:

o Minimisethe frequency of, and increases in high weaters;

0 Maximise the efficiency of the weir agangt sdtwater intruson 0 as to ensure a
water supply of acceptable qudity, for mining and rehabilitation activities,
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o0 Minimise obgtacles to watercraft traffic, especidly those of a tourist nature, towards
the Anony River, the mouth of the lake and the ocean.

Should weir design not sufficiently reduce these negative impacts, the promoter will propose
mitigation and compensation measures.

The following socid and environmenta impacts associated with the weir's operations phase
are taken into account in the PEMP, in terms of follow-up and mitigation messures:

0 A potentid increese in the sedimentation of the lake, which, if deemed to ceate a
problem, could result in mantenance dredging being caried out as an eventud
mitigation measure;

0 Changes in hdieutic resources being compensated for, in the short- and medium-
term, by afish-farming programme or other compensation measure;

0 A posshle increese in the prevdence of water-borne diseases such  as
schigosomiass. A monitoring programme will be implemented in this regard.

Rehabilitation of the mining site

While the Mandena ste has a few forest fragments and some wetland zones, it primaily
condss of gret numbers of bare zones, the result of severd decades of continued
deforestation. The resdud forest cover on the Mandena dte is actudly in an advanced date

of deterioration, and subject to intense anthropogenic pressures from continued deforesteation
activities

The Framework Agreement includes a provison whereby QMM will rehabilitate the mined
Zones.

Should gtanding forested areas need to be fdled (in 2000, only 203 hectares out of a totd of
2,120 hectares of littord fores were left ganding, which leads us to bdieve tha only very
amal surfaces could be felled for mining activities), a mitigation measure has been proposd
that involves rehahilitating these surfaces by means of a programme for the planting of fadt-

growing species.

In order to protect the Mandena zone€'s remaining fragments of littord forest, the promoter
agress, as pat of the compensation measures, to support the cregtion of a conservaion zone
(230 hectares, 160 of which would be fores) in Mandera and to pursue its efforts regarding
the ecologicd rehabilitetion of the littord forest over a zone of dose to 200 hectares on the
perimeter of the proposed conservation zone.

The wetland aress that will be disupted by mining activities (of the 436 ha inventoried in the
year 2000, of which it is proposed tha 70 be mantained in the consarvation zone) will be
rehcbilitated as pat of a programme for the ecologicd rehdbilitation of wetlands. This
intigtive will dlow a supply of qudity plants the god being to ensure a production of
aufficient quality and quantity in the wetland areas targeted for rehabilitation.

In terms of the bare zones, which represent, according to inventories carried out in the year

2000, more than 1,400 hectares of the entire Mandena zone, QMM is prepared to go beyond
its commitment to rehabilitete, as prescribed by the Framework Agreement. It proposes, as an

Final version —November 12, formatted 26.11.01 4



Environmenta Management Plan -

additiond development and compensation meesure, to rehabilitate these surfaces by planting
fast-growing species that would serve as a sustainable source of wood.

More specificdly, QMM SA or its Affiliate, as pat of the programme for the plantation of
fast-growing species, agrees to file triennid plans for the rehabilitation of mining dtes with
the Waes and Fores Depatment, as mining activities advances, that will identify the
aurfaces to be rehabilitated, the species chosen and the reforestetion objectives. Bearing in
mind that this rehabilitaion will be caried out, as far as possble two years after the
replacement of the resdud sands from mining, these plans propose a minimum reforestation
dengty of 1,000 plants per hectare, and a 75% survivd rae of the plants after 5 years.
Rehabilitation plans will dso propose a process for monitoring and  follow-up  of
renabilitation activities, as well as the conditions for the submittd, 5 years after the Sat of
rehabilitation operaions, a report dating that QMM has properly caried out its rehabilitation
obligations QMM dso agrees to continue exploring the posshbility of usng topsoil under
phlippa and assess the pertinence of its use if these evdudions yidd postive results, that
this topsoil be used for the planting programme.

QMM will teke dl the messures needed to promote the success of its rehabilitation
progranme, both with regard to the planting of fas-growing species and the redtoraion of
wetlands and the littord forest.

Should QMM not be ale to meet its commitments in terms of rehablitation, potentid
compensgtion for an eventud loss of supply of resources ussful to villagers (wood,
mahampy, etc.) will need to be determined, bassd on the contribution of the various
consarvetion, planting, wetland redtoration and ecologica rehabilitation initistives in dl of
the rehabilitated arees.

In the event where, despite dl of QMM'’s €fforts, the rehabilitation programme's objectives
canot be met (unless directly resulting from the villagers own activities, which QMM was
unable to bring a hdt to by the means avalable to it), QMM agrees to compensae villagers
according to an inventory of the teritory uses and the income-generating or subsstence
activities being caried out on such teritory a the time of mining. This inventory will be
caried out as mining operaions progress, and will cover the aress targeted by each year's
mining activities. It will be regularly updated and validated by the competent authorities.

Financing of the Port

Financing of the port will be caried out in compliance with the provisons of the Framework
Agreement.

Approval and implementation of an environmental policy that meets SO 14001
gtandards and which includes:

0 A commitment to respect al gpplicable legd and other requirements,

0 A commitment to continuous improvement in the protection of the environment,
that is to mantaining a continued process for the devdlopment of the environmentd
management system, and this so as to improve globa environmenta performance;

o A commitment to environmenta protection and the prevention of pollution; and

0 A commitment to communicate this policy to dl personnd and the generd public.
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M aking available the human, technical and financial resources necessary for meetin
policy commitments and ensuring implementation of the 1SO 14001 EMS.

The implementation by QMM of an environmentd management system and policy in
compliance with 1SO 14001 standards and neeting RIO TINTO requirements with regard to
the environment. This management sysem will be progressivey implemented, based on an
action plan and schedule that will be defined by QMM management as the project evolves.

2 Monitoring measures

The firg objective of environmenta monitoring is to ensure that dl project activities and
work are properly caried out, as pertains to the environmenta commitments made by the
Company and, more generdly, the respect for and protection of the environment. The term
“commitments’ mainly refers to the environmenta measures proposed in the SEIA as well as
the laws, regulations, certificstes of authorisstion, government decrees and dl other
commitments made by the Company with respect to the project. This monitoring will aso
enable unexpected impacts, if any, to be identified and if necessary to diminae or mitigate
them. In summay, environmentd monitoring seeks, in generd, to ensure tha sdfe
environmentd practices are followed throughout the work.

Work monitoring will be ongoing throughout the project, but more spedificdly from the
drawing and specifications phase and until such time as mining of the Mandena sector is
ended, the last zone mined is rehabilitated and the Stes used ae dosed. Obvioudy,
monitoring of work will be critica during necessary infrastructure congtruction phase

Phasesin the Mandena mining proj ect

In terms of project execution, the following four successve major phases are identified:

preparation;

condruction and demobilisation;
operations;

codng of gtes used.

O OO0 O

To each of the phases, cetan environmentd activities correspond to project execution
phases. These are presented in Table 1.
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Table1: Main environmenta activities related to the phases of the Mandenaminerd sands mining project.

Preiminary phase

Congtruction phase

Operations phase

DESIGN DETAILED ENGINEERING CONSTRUCTION OF MINING OF MINERAL SANDS CLOSING OF THE MANDENA
INFRASTRUCTURES AND MINING SECTOR
CLOSING OF MINING SITES
Environment  managament Environment management | Monitoring  congtruction  work Environment management | Environment management
integrated to project integrated to project deailed| for the various infragructures| | integratedtoall mining activities. integrated to the closing of the

preliminary engineering engineering and execution of mining operations.
environmental works

Technicd, socid, Optimisation of certain works Daily monitoring of work on the Application of guidelines Decommissioningand
environmenta and and/or of themethodsfor their job sites, of ingalations and of contained in the management rehabilitation of the Sites.
economic studies. execution. the work carried out by guide
Impact studies prior to Verification of plansand contractors. Monitoring theidentified
obtaining construction and specifications, aswell as tender Implementation of mitigation, Design and execution of environmental components.
mining permits. documents, with regard to development and compensation additional measuresfor reducing,

environmenta clauses. measures. mitigating or compensating for

Optimisation and preparation of
plans and specificationsfor dl
mitigation, development and
compensation measuresto be
carried out during project
congtruction phase.

Execution of any additiona
environmentd sudies, if
necessay.

Monitoring of identified
environmental components.

Monitoring workmanship and
gpprova of environmenta
works.

Monitoring of identified
environmental components.

Production of the operation
manual contaning
environmenta guideines. .

any unexpected impacts, if any.

Monitoring theidentified
environmental components.

Execution of the progressve
closing of operations and the
progressive return of territory to
the State, etc.

Thelocd, regiond and retiona populations concerned will be regularly consulted and informed.
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2.1.1 The preliminary phase

2111 Activities

The prdiminary phase that began in 1986 will continue up to the time of investment decison.
Until now, activities have primaiily conssed of research work, studies and experiments.
Recently, QMM has focused on consarvatiion and planting activities, which are in keeping
with the gpproach jointly promoted by QMM, the Fort-Dauphin Forests and Water Didtrict,
the Mandromodromotra Rurd Commune and the Ampasy-Nahampoana Rurad Commune
regarding the “enhancement and rehabilitation of renewable naturd resources’. In this regard,
the parties have entered into an agreement amed a implementing a method for the integrated
management of renewable naurd resources that is more viable and sudtainable, caled the
“Mandena Management Committee’.

Among some of the committee' s most important activities, we note:

o  Studies, experiments and the social and environmental programme

o Conduct of sdientific dudies to acquire in-dgpth physcd, biologicd and sodio-
economic knowledge about the region;

0 Conduct of an ongoing information and consultation programme targeting interested
and dffected paties a the locd, regiond and ndiond levels (identification of
concerns and socid and environmenta issues pertaining to the project);

o Conduct of a project impact andysis on the socid and naturd environment, and the
identification of gopropricte environmentad measures, paticularly with regard to
protection, mitigation, compensation or devel opment measures regarding impacts;

0 Crestion of an experimenta nursery and of an ecologicd research centre;

0 Devdopment and learning of techniques for growing plants in a nursery or
plantation, s0 a to ensure effective rehdbilitation of gtes following mining
activities;

o Conduct of enhancement work with regard to freshwater and estuarine ecosystems,

0 Implementation of an experimenta aguaculture programme with villagers,

0 Implementation of a sudanable progranmme for the support of community
development initiativesin the project zone; and

0 Implementation of a sodd and ewvironmentd programme for modly Mdagasy
specidids, hired on afulltimebasis.

Establishment of conservation zones

One of the main proposas from QMM during the project’s preliminary phase involves setting
adde an aea within the Mandena mining zone for the specific purpose of consarving the
characteristics of the sector's biodiversty. As such, the conservation of a 230-ha area, mostly
covered with littord fores (70 %), judged to be moderately degraded, and wetland forests
(30%), will preserve the characterigtics of the zone€'s ecosystems. This measure, in fact,
seeks to consarve dl of the plant and wildlife species representative of Mandend's littord
forest. Conservetion zones have dso been proposed for the Ste-Luce and Petriky sectors
(40 ha). These zones dso seek to consarve plant and wildlife species that are consdered
endemic, rare or endangered.
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The Mandena conservaion zone will be managed by the Mandena Management Committee.
It is pat of the zone addressed by the DINA or Regulaion respecting the use of Mandend's

renewable natura resources.

o Theannual reforestation programme on the perimeter of Mandena

In order to contribute to the sypply of wood for the population of the project zone and to
reduce the pressure on forest resources in the identified conservation zones, QMM has begun
a programme, outsde the depost area, for the planting of fast-growing species. 30 ha were
planted in 2001, and from 2002 to 2007, an area of 500 ha on the periphery of Mandena will
be reforested. These plantings will congst of fas-growing species that villagers can use for
energy or for commercid feling.

2112 Future activities
o  Research and experimentation programme

The research programme regarding conservation measures that began over the course of the
last few years, will be pursued. It involves:

0 The in dtu and ex Stu regenerdtion and propagation of endemic, vulnerable and
endangered plant species;

0 Thelongterm conservation of the seeds of native species,

0 Therdocation of certain wildlife populations

0 The breeding in captivity of certain rare populations to facilitate
thelr reintroduction;

0 The cregtion of a programme for the sustainable development of hdieutic
resources, and

0 Research on aguaculture.

Further details on these research and experimentation programmes are presented in Appendix
11 of the SEIA ****Description of QMM'’ s environmenta programme’”.

Moreover, over the coming months, QMM will carry out additiond dudies on port facilities,
in order to obtain a more accurate modd of the effects of wave activity on the beaches, in
terms of sanding up, etc. These studies will enable optimisation of the works' fina design.

0  Obtaining sectoral permits

A number of the project activities and works will firg require that permits and authorisations
be obtaned and that a number of agreements be findized. These permits and authorisations
will be granted by the various Depatments concerned. Should prior dudies be required,

QMM will cary thee out and prepare the documents required to obtan governmenta
authorisations.

QMM has dravn up a lig, no doubt incomplete, of the permits required. This list includes the
following permits and/or authorisations:
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Roads

= Pemit for the construction of roads;
= Permit for theingdlation of utility poles;
= Pemit for the waterways.

Port

= Authorisation for the creation of aland bank for industrid use

»  Permit for condruction of port fecilities,

=  Permit for private equipment in a port areg;

= “Parmanent” authorisation for foreign ships to enter Maagasy territoriad waters.

Industries

Building permits;

Operating permits;

Licensesto import fuel and lubricants;
License for storing hydrocarbons,
Etc.

Other buildings

= Building permits,
= Pamitsfor land subdivison;
= Ftc.

Land use

Emphyteutic lease for private State domain;
Emphyteutic lease for private land;

Permit for temporary use;

Concession (particularly with regard to the port);
Public interest utilities and expropriation;

»= Decommissioning or changein the use of the domain.

Health, safety, hygiene and environment

*  Permit to establish and manage an infirmary;
*  Permit to establish and manage a commissary;
= Authorisation for handling radioactive substances,
= Etc
Finance

= Authorisation to establish an agreement.
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2.1.2 The construction phase (detailed engineering, construction and
implementation of the various infrastructures)

21.2.1 Programme of activities
0 Detailed engineering

During the detaled engineering phase, the activities rdlated to the environmenta monitoring
of the works will necessarily include:

0 Integration of socid and environmenta measures proposed in the SEIA with an
impact on the condruction activities, to the plans and specifications as well as the
cdlsfor tender documents;

0 Vaeification of plans and specifications as wel as the cdls for tender documents to
ensure the compliance of the components covered in these documents, including
any descriptions, requirements and performance conditions that may be included in
various documents, such as.

= The contractud procedure in force and the mediation processes with regard to
traditiond landed property as prescribed by the laws of Madagascar for the use
of territory by the villagers,

= Theauthorisation permits required for the project;

» The State laws, standards and regulations gpplicable to the project and reated
to the protection of the environment. Note: When there is no specific
Madagascar law that addresses the management of particular activities or
facilitiesfor QMM '’ s various operdions, internationa standards will be used,

=  Themining code of good socid and environmentd practices, and

* Rio Tinto's code of good socid and environmenta practices.

0 Prepadtion of a dealed work monitoring plan for the condruction period
(monitoring dtes and components, schedule and frequency of intervention and
veificaion of the implementation of mitigation messures as wdl as QMM's
respect of various commitments, etc.);

0 Monitoring of complementary socid and environmental dudies required, as
applicable, with regard to certain sectord permits;

0 Prepardtion of a guide of socid and environmentd practices, based on the problems
identified in the impact study.

m} Construction of infrastructures

The condruction phase is a very criticd step in the environmentad management plan. Not
only are the necessary operations numerous and of broad scope, but this is the step where the
gpecific and generd mitigation measures proposed in the SEIA will be implemented. QMM
will be responsble for ensuring adherence to the laws regulations, directives, codes and
provisons of the agreement as regards hedth, safety and the environment on the work gtes,
and for environmentd congderation in dl condruction activities during this three-year
period. To this effect, QMM will st up a team for monitoring activities. This team will
conds of compeaent pasons with experience in the fidd of monitoring works for the
purposes of hedth, safety and the environment.
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The project for mining of the Mandena minerd sands will include the following condruction

dtes

Mining infrastructures:

(0]
0]

o

Condruction of the ore separdtion plant;

Congruction of related infrastructures (power plant, pumping dation, adminidrative
offices, garages, €tc.);

Condruction of thewair;

Improvement of Route Nationale RNI12A and of the tral south of
Mandromodromoatra (8 km);

Condgruction and/or assembly of the prefabricated or modular housing units, and

Digging of abasin for the ingdlation of the dredge and floating separetor.

Port infrastructures:

OO0 O0OO0Oo

o

Congtruction of the breskwater and wharf;

Condgtruction of rdated infrastructures (access roads, oil pipdine, conveyor);

Condruction of the storage area (ilmenite, zircon, hydrocarbons);

Congtruction of atemporary camp in the Andriambe sector;

Development and operation of aquarry in Andriambe;

Condruction of an access linking the quarry to the road that runs between the plant
and the port;

Condruction of an unloading dock and a storage area at the Fort-Dauphin port.

Road infrastructures:

(0]

o

(0]

Condruction of a new dretch of road from the Mandena separation plant to the
Ehoda port;

Improvement of the dretch of road between the Fort-Dauphin unloading dock and
the Andriambe quarry;

Improvement of the dretch of road between the Fort-Dauphin unloading dock and
the separation plant.

During the congtruction phase, it will be of prime importance that al congtruction work
standards, directives and socid and environmenta measures contained in the plansand
pecifications (agreement provisions) be goplied. In this regard, the contractor
responsible for the construction work will be obligated to respect QMM’ s obligations
(Cahier des charges) so as to ensure the qudity of the work carried out. QMM's
obligations (Cahier des charges) defines the respective rights and responsibilities of
QMM and of the contractor mandated to carry out the work.
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o  Implementation of infrastructuresand closing of job sites

At this gage, the environment management operaion manua operating manud will have to
be completed. This manud will be prepared concurrently with the project's detaled
engineering and condruction operations. This manud will serve as a reference for dl socid
and environmental matters. Managers will find in it environmentd eements to be integrated
in the management of the mining dte, the mining infrastructures, the port infrastructures and,
the use of the new dretch of road linking the plat and the port. The manud’s objective is to
ensure that the mining of minerd sands is carried out in a manner so as to best protect the
exiding environment.

Traning programmes for the daff responsble for the operation and mantenance of
equipment will dso need to be completed a this sage. All training programmes will need to
address the hedth, safety and environmentd issues as they rdae to the equipment or tasks in
question.

Furthermore, during this stage of the implementation of the project infragtructures, QMM will
ensurethat the following activities are carried out:

0 Clean up and rehabilitation of the condruction Sites,

0 Implementation of a management system for handling environmental complaints;

0 Technicd support, regading the definition of environmentd  performance

abjectives, for the managers responsible for infrastructures;

Ensuring that operations respect QMM’ s commitments, as defined in the SEIA;

o Enawring that informaion on environmenta issues is made avalable to the
popul ations and stakeholders concerned,

0 Rasng managers awareness with regard to the particularities of deding with loca
populations as well as the importance of recognizing their needs, and this in order to
ensure harmonious relaions.

o

2.1.3 The operations phase

The operations phese of the mining of the Mandena minerd sands will include, anong others,
the following activities & QMM ingdlations

At themining site (dredge and floating separator operations):

0 Management of the natura resources upstream of the mining operations (about one
year frior to the date when mining of sands is scheduled to begin);

Clearing and gripping (about three months before mining begins);

Dredging of sands over a surface of around 0.15to 0.30ha a day (average width %4
250t0 300 my;

Filing and draining of light and heavy sands;

Loading and transport of heavy sands to the separation plant;

Return of resdua sands from the separation plant to the Ste;

Reprofiling of the light sands layer (one to two months after piling); and

Rehabilitation activitiesin the mined zone (two to three months after piling).

o O

O OO0 0O
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At the mineral separation complex site:

Movement of trucks (to and from the mining Site and the port) and service vehides,
Operation of the separation plant, the dryer and the power plant;

[lmenite and zircon storage;

Wastewater treatment;

Handling and the return trangport to the mining Ste of resdud sands induding
monazite; and

Dismantling of the separation plant complex infrastructures, dong with cdosng and
rehabilitating the site.

O OO0 oo

o

In thelodging area:

Water supply;

Wadtewater trestment;

Management of household waste; and

Maintenance of streets, water mains and power digtribution lines.

O O OO

At theweir and pumping station:

0 The presence and operations of the weir;
0 Pumping of water from Lake Ambavarano.

At theport site:

o Trangport, Sorage and loading of ilmenite and zircon;

0 Pumping of fud from tankersto the Storage tanks,

0 Loading and unloading, as wdl as gdoring and trangporting, materid, equipment,
containers, etc.;

0 Management and maintenance of the ships that are present (waste, wastewater and
used ail, deaning of the bilges);

o Shiptrafficin Fausse Baie des Gdions,

0 Periodic maintenance dredging (if needed).

Use of theroad linking the plant to the port:

Trangport of ilmenite and zrcon;

Transgport of fud;

Transport of materia, equipment, spare parts, etc;

Regular road maintenance work (road surface, drainage, bridges and culverts).

O OO0 O

2.1.31 Programme of activities

For the 25-year period where mining activities will be caried out in the Mandena mining
sector, QMM  proposes vaious activities that will ensure that environmenta protection is
ustaned.
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The purpose of these activities will be to provide those managing the infrastructures the
directives, dandards and codes of good prectice rdaed to management of the socid and
natura environment while mining activities are being carried out.

Given this, the primary environment management activities will be the following:

0 The implementation of the environment management meesures induded in the

operation manud;

Maintenance of the environment management manud,

0 Implementation of an environmentd emergency plan talored to the project
requirements and to the risks as regards incidents of an environmenta nature;

0 Monitoring of the environmenta messures highlighted in the SEIA, and eventudly
findized in this document, with regard to QMM’ s commitments;

0 Ensuring that the Stes where mining activities have been carried out are thoroughly
cleaned and rehabilitated;

o Devdopment and conduct of a process for progressvely returning to the State the
land that has been mined and rehabilitated (see note below); and

0 Preparaion of an annud report on the state of the environment.

o

Note: During this period, QMM will progressively return to the State those parces of land
that have been mined and then rehabilitated. Given the nature of the mining process, which
will only temporarily impect the zones being mined, the rehabilitation of these zones will be
caried out progressvely, in accordace with a complete programme caried out over set
periods of time after mining activities have ended in a given zone. More detals regarding the
programme and the st periods will be provided in the triennid Rehabilitation Plans proposed
previoudy, in Section 1.3. These plans will notably provide for preparing a report on the
closng of operations for each zone, once the rehabilitation activities for the zone in question
are completed. The duration of these activities, which may not exceed 5 years (except in the
cae where QMM and the competent authorities reech a specific agreement) is to be
determined. The report will aso address the transfer of the zone management to competent
bodies or groups. It may dso propose tha QMM be responsble for providing advice and
folow-up, talored to legd requirements and to the needs of locad communities as pat of
tripartite agreements. Once this report is Sgned, QMM will be able to seek an environmenta
discharge for the zone in quedtion, which it will receive as per the process provided for under
the regulationsin force.

2.1.4 The closing phase of the sites used

Mining of the Mandena sector will end in aout 20 to 25 years, following a production plan
that targets the mining of 750,000 tonnes per year. However, the mining of this sector will be
followed by mining activities in the sectors of Petriky and Ste-Luce, for additiond periods of
15 and 20 years respectivdy. Thus, the end of mining activities in the Mandena sector does
not represent the dosng o the mining project, which will only teke place once dl three
sectors (Mandena, Petriky and Ste-Luce) have been mined, in Sixty or so years.

At the end of mining operations in Mandena, with the exception of the mining sector zones
(around 50 ha) where rehabilitation is underway or about to dart, the infrastructures used,

that is, the minerd separaion plant (MSP), roads and weir, will be the only Stes consdered
during the closing phese of the Stes used. The port infrastructures are permanent, and mogt of
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the mined teritory will dso have been firg rehabilitated, and then progressively returned to
the State.

According to the scenario actudly being consdered, wherdby QMM  would choose to
relocate the OSP, this later infrastructure would need to be dismantled and its dSte
renabilitated. In such a case, the 6 km dretch of road (north section) linking RN12A to the
separaion plant, dong with those road sections providing access to the rehabilitation and
conservation zones, could then be transferred to the authorities.

In terms of the weir, studies conducted by QMM suggest that the works should be Ieft a the
outflow of Lake Ambavarano once mining of the Mandena sector has ended. This
recommendation tekes into consderatiion the fact that the aquatic ecosystem upstream of the
control structure will have been transformed into a freshwater ecosystem over the 20 to 25
year mining period. Dismantling of the dructure subseguent to mining would modify the
freshwater and eduarine environments and bring a@ou new impacts. Furthermore, the
presence of the wer will have hedped ensure the integrity and qudity of the Fort-Dauphin
waterworks intake in Lake Lanirano. QMM bdlieves that the city will aso support the idea of
mantaning the war. It is proposed that dudies be caried out during the project’s find
feaghility phase, in order to edablish the dealls regarding condruction of the waeir, including
thedesired level of resistance to freak wegther.

Fve years before the dosng of mining operaions generdly spesking, QMM will need to
conduct any additiond studies that are required, and this S0 as to submit a dosing plan to the
Sate that will kegp environmentd impacts to a minimum while maximizing postive impacts.

3 Organizational framework and methods
3.1 Methods for monitoring the application of environmental measures

Environmentd and socid messures were developed while teking into condderation the laws
and regulations of Madagascar, as regards the project and in compliance with the provisons
of the Framework Agreement, the mining industry good practices standards and the accepted
international dandards for indudrid and mining projects The concerns voiced by the
population in the Mandena sector, directly affected by the project, as wel as those of various
locd, netiond and internationa stakeholders, were dl taken into accournt.

Some of the measures n the SEIA are Hill being established; as a result, in a number of cases
their exact parameters cannot be specified at the present time. Likewise, some of the actions
proposed and techniques used will need to fird be discussed with the appropricte exterrd
experts, representatives from the government of Madagascar and the popul ations concerned.

Moreover, the lig of these measures is not comprehensve, and may be modified and
improved, on the bads of the requirements of the governmentd authorisations that have yet
to be obtained. Other measures could aso be added as a result of discussions and agreements
with the involved communities and stakeholders.

As to the applicable methods for Stuations involving compensation or indemnification, it is

important to specify that the recognized practices in this type of Stuation favour a settlement
in kind as compensation for any diguption (eg. loss of usufruct) raher than mongary
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stlement. Should, however, the latter case gply, the amount of the dameges induding
interest, of any monetary settlement, in accordance with the laws of Madagascar, will cover
al redressfor prgudices incurred.

The tables in the following pages outline this programme. The measures proposed are lised
according to the order in which the impact andyses are presented in the SEIA.
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Physical components

Soil
Profile and critical dope
Soil surface and quality
Water
Run-off and seepage
Hydrology and hydrogeology
Water qudity
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PROTECTION AND MITIGATION MEASURES - SOIL

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

of hillocks, ruts and ridges, compaction of
loose surfaces, excavation.

Modification of thelocal topography, creation

Construction phase

Construction and improvement of road
sections;

Site of the temporary camp and the quarry,
at Andriambe;

Separation plant construction site;
Pumping dation;

Dredge and floating separator;

Weir — improvement of RN12A and of the
trail south of the Mandromodromotra
River;

Ehodla storage ares;

Ehoaa Port;

Fort-Dauphin unloading dock.

Restoration of the profile;

Rehabilitation of the Stes;

Start planting areas on the outskirts of the
structures,

Drainage work;

Set up of all the devices necessary to
ensure the safe movement of &l vehicles,
under proper conditions by, if applicable,
paving:

v Either with an asphat surface dressing
(single or double layer) over abase
layer of quarry pit run;

v Either in mass concrete over the | aterite
layer;

v Either by other means (macadam
surface, treatment of the top soil);

Drainage of roads:

v Construction of a drainage system,
along the road, with outflows at the low
points;

For the granite and | aterite quarries:

v Appropriate handling and storage of the
burden: transport and evacuation, or
grading at alocation close by;

v' Clean up and rehabilitation of the sites,
access roads and approaches once
mining activities have definitely ceased
(entirely or in part);

v Definition of technical datafor mining
of thequarries.

Preparation and monitoring of contractual
terms;

Transmission of drawingsand
specifications;

Determination of work methods,
Monitoring of work for restoration of the
profile and planting (regular visits of the
sitesinvolved) in order to ensure that the
work isin comgiance with the drawings
and specifications,

Production of activity reports;

Asregards drainage, research in
conjunction with the populations or river
communities residing near the routes
deemed most appropriate for water
disposal towards the evacuation zones,

Carrying out water disposal and evacuation
on the basis of the soil type and landform
configuration.
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PROTECTION AND MITIGATION MEASURES - SOIL

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Disturbance of the stability of the dune
protecting the Fort-Dauphin airport.

Construction phase

- New road between the quarry and the
Ehoala port.

Retaining wall;

Road surface;

Protection of theslope;

Implementation of mechanical devices
(fascines) and biologica means (windbreak,
cover crops) to stabilise thedure.

Preparation and monitoring of contractual
terms;

Transmission of drawingsand
specifications;

Monitoring of thework;

Production of activity reports

Erosion of the banks at the mouth of Lake
Ambavarano.

Constructi on phase:

- Wair.

Stabilisation of banks near the weir.

Preparation and monitoring of contractual
terms

Transmission of drawingsand
specifications;

Determination of material and cropsto be
used,

Monitoring of thework;

Production of activity reports.

Change in the volume of sands in the mined

sectorsand modification of the topography.

Operations phase:

- Dredge and floating separator (mining of
sandy.

Rehabilitation of the mined sectors;
Preparation of atopographica plan of the
site prior to mining;

Preparation of an annud plan for
restoration of the land (prior to each of the
years in which mining will take place);
Preparation of a concept development plan
for restoration of the landscape in the
detailed engineering phase prior to mining.

Preparation and monitoring of contractual
terms

Transmission of drawingsand
specifications;

Determination of material and aopsto be
used,

Monitoring of thework;

Erosion of the banks of Lakes Besaroy and
Ambavarano and the first few kilometres of
the Mandromodromotra River.

Operations phase:

- Weir (presence and operation).

Stahilisation of the banks by planting
freshwater mangrove trees, Typha
angudtifolia and cyperacese.

Transmission of drawingsand
specifications;

Determination of work methods;
Crop production;
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PROTECTION AND MITIGATION MEASURES - SOIL

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

- Production of activity reports.

Modification of the beach profile, along the
shoreline of FausseBaie des Gdions.

Construction phase:

- Accessroad linking the storage area.and
the breskwater.

Stabilisation of the bank;

Planting;

Ensuring that plants areinitialy protected
by windbresks;

Replacement of dead plants.

- Transmission of plans and specifications;
- Determination of work methods;

- Ensuring the supply of qudity plants;

- Monitoring of the work;

- Production of activity reports.

Possible dredging

Construction and oper ations phases:

- Port.

Respect for the accepted international
standards and practices for this type of
activity.

- Preparation and monitoring of contractual
terms

- Transmission of plans and specifications;

- ldentification of the deposit site

- Monitoring of the work;

- Production of activity reports.

Erosion of the foredune in the western sector
of Fause Baie des Gdlions and sanding up of
the wharf area at the Ehoala promontory.

Construction and operations phases:

- Breskwater.

Construction of a structure to prevent
sanding up;

Prior study carried out on a small-scale
mode!;

Set up of fixed, markersto follow the
evolution of therelief (horizontal and
verticd planes).

- Preparation and monitoring of contractual
terms

- Transmission of plans and specifications;

- Monitoring of thework;

- Monitoring of the follow-up programme
with regard to modifications to the
hydrodynamic festures and water quality
in Fausse Bale des Gdions and Fort-
Dauphin Bay;

- Production of activity reports;

- Periodic survey on the topography of the
shordline at the reference points (markers);

- Monitoring of the markers set up.
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PROTECTION AND MITIGATION MEASURES - SOIL

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Accidental hydrocarbon spills.

Construction phase:

Sections of road leading to the temporary
camp and quarry a A ndriambe;
Separation plant ste;

Pumping station;

Dredge and floating separator;

Weir,

Stretch of RN12A and of the trail south of
the MandromodromotraRiver;
Ehoalastorage areg

Ehoala port;

Fort-Dauphin unloading dock

Operations phase:

Dredge and floating separator sector;

Weir,

Access road linking the plant to the Ehoala
port;

Ehodlastorage areg

Ehoala port.

Maintaining trucks and site equipment in
good working condition,;

Containment of hydrocarbonsand
construction of tank farms, according to
the applicable development standards,
including, if necessary, of containment
structure;

Demarcation of a specific areafor
refuelling and for vehicle maintenance;
Inspection and monitoring of hydrocarbons
handling;

Development and application of an
environmental emergency plan that
includes theinstallation of the necessary
protective and safety equipment
(particularly at the Fort-Dauphin Port);
On-site availability of emergency
equipment;

Recovery of contaminated sands and
disposal at an authorized location;
Securement and guarding of the
hydrocarbon storage ares;

Protection of the oil pipeline (port
operétions phase);

Request for approval from the
administration regarding the storage areas
for contaminated products.

Maintenance log for equipment and
vehicles,

Purchase of emergency materid and
distribution to various work and mining
Sites;

Preparation of storage areas for wasted oil
and contaminated sands;

Development and application of an
environment management procedure;
Development and application of an
inspection programme;

Monitoring of pumping activities (at the
port, during the operations phase) ;
Production of incident reports;

Periodic verification of the effectiveness of
the environmental emergency plan;
Writing of activity reports.
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PROTECTION AND MITIGATION MEASURES - SOIL

Potential impacts Location of the potential impact Proposed measures Methods for monitoring application of
the measure

Operations phase:

- Miningsite; - Development of a decontamination plan. - Production of incident reports.

- Road
- Port.

Accidental heavy minerals spills.

Construction and operations phases:

\n/::tg po;lutl on (solid waste, old ires, scrap - Miningsite; - Storage of waste in an adequiate location. - Periodic inspection of the storage area.

- Roat
- Port.

Operations phase:

Management of radiioactive sands - Miningsite - Effective homogeneisation of sand and - Follow-up of the homogeneity of the sand-

monazite monazite mixture.
- Implementation of programme for
radioactivity manitoring.

Construction and operations phases:

Use of borrow material containing radioactive |- Miningsite; = Useof lateritein buildinginstallations - Measurement of uranium and thorium
dements. - Road needed to meet the applicable radiation concentrations in installations containing
protection standards. laterites, in order to ensure that applicable

radiation protection standards are met.

Final version —November 12, 2001, formatted 26.11.01 24



Environmental Management Plan

PROTECTION AND MITIGATION MEASURES - WATER (Run-off and seepage)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Modification of drainagefollowing
development of various infrastructures
(crestion of ruts, hems and ridges...).

Construction phase:

- Various construction sites (plant complex,
excavation site of the basin for the floating
Separator, quarry, etc.).
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Restoration of the profile;

Drainage work;

Planting on the approaches of the work
Z0nes,

Development of an adequate drainage of the
mined zones, including the evacuation of
waters beyond sections being mined,
especidly the quarry;

Building, if necessary, of protective wals
on the borders of cultivated areas,
Appropriate management of quarry sand:
maximization of use or disposal.

- Preparation and monitoring of contractual
terms

- Transmission of plans and specifications

- Monitoring of the work;

- Determination of work methods;

- Ensuring the supply of quality plants;

- Production of activity reports,

- Monitoring of sanding due to wind or run-
off from neighbouring zones.
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PROTECTION AND MITIGATION MEASURES - WATER (Hydrology and hydrogeology)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Modification of water flows and levels

Construction and operations phases:

- Flow of theMandromodromotra and
Anony Rivers

- Levd of Lake Ambavarano, during the
construction of theweir.

Plans and specifications in compliance with
flow control conditions, according to the
types of works.

- Monitoring follow-ups as regards the
inflow of freshwater in the Mandena
mining sector. Continuation of the
programme actualy underway;

- Recordkeeping;

- Production of activity reports,

- Transmission of plans and specifications
for theweir.

Modification of the watercourse beds and
flow

Construction phase:

- Crossings of the watercourses along the
trail south of the village of
Mandromodromotra;

- Along the access road linking the
separation plant and the Ehoaa port.

Rehabilitation of the watercourse banks

and beds;

Clean up of the watercourses;

Development of culverts and construction
of bridges that take into account the
watercourses hydrological features,

Design of the works for the occurrence of a
50 year flood recurrence.

- Preparation and monitoring of contractual
terms

- Transmission of plans and specifications;

- Monitoring of the work;

- Preparation of aguide of sound
environmental practices,

- Production of activity reports.

Beginning of modificationsto the
hydrodynamic features of FausseBaedes
Gdions

Construction phase:

- Breakwater at the Ehoala peninsula
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Optimisation of the structure's concept,
during detailed engineering phase of plans
and specifications for the breskwater, as
regards the works orientation and length,
and this so as to minimise the impacts on
hydrodynamic characteristics.

- Preparation and monitoring of contractual
terms

- Transmission of plans and specifications;

- Submittal of report of complementary
study on modelling of wave action;

- Monitoring of the work;

- Ingtructions regarding the creation of
wildlifehabitats;

- Production of activity reports.
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PROTECTION AND MITIGATION MEASURES - WATER (Hydrology and hydrogeology)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Modifications of the hydrodynamic
characteristics of Fort-Dauphin Bay.

Construction phase:

- Fort-Dauphin unloading dock.

No measures.

Preparation and monitoring of contractual
terms

Transmission of plans and specifications;
Monitoring of the work;

Production of activity reports.

Moadification of the water-table level.

Operations phase:

- Mining site operations sector.

Rehabilitation of the mined sectors;
Choice of sites for the rehabilitation of
wetlands based on expected lowering of the
water-table.

Reingtallation of the piezometers destroyed
during dredging; cdibration of the devices,
and correlation with the ones they replace;
Continuation of piezometric monitoring,
once environmental permit is obtained;
Densification of the monitoring network, if
necessary (to be assessed in thefina
feasibility phase);

Continuation of actual monitoring of the
water-table probes, using theexisting
network of wells (monthly reports);
Monitoring of the followup programme
for freshwater inflow in the Mandena
mining sector;

Record-keeping;

Ensuring the supply of qudity plants;
Monitoring of the rehabilitation work;
Production of activity reports.

Moadification of the water flow in the
Anandrano River, when diverted.

Operations phase:

- Operations sector northwest of the mining
sector.

Rest oration of the river bed and course;
Biophysical inventory of the river, in order
toidentify sensitive zones (wildlife habitd,
erosion, etc);

Installation of sediment barriersin any
identified sengitive zones.

Development of the sampling programme
Determination of work methods;
Monitoring of the work;

Production of activity reports.

Final version —November 12, 2001, formatted 26.11.01
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Environmental Management Plan

PROTECTION AND MITIGATION MEASURES - WATER (Hydrology and hydrogeology)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Modification of the water balance
characterigtics and sedimentary balance of the
freshwater and estuarine aguatic ecosystems.

Construction and operations phases:

- Mandromodromotra River, Lake
Ambavarano, upstream of the weir, and
Anony River, downstream of the works.

Weir ensuring a flow similar to that under
natural conditions;

Définition of technical datawith regard to
the weir, and the spillways, in agreement
with the populations;

Design of the weir for voluntary evacuation
of aportion of the sediments, if deemed
necessary subsequent to thework carried
out during the detailed engineering phase
(e.g., sedimentary balance and detailed
modelling);

Maintenance dredging, in the event
sedimentation deemed to cause a problem
occurred during the operation of the weir.

Preparation and monitoring of contractual
terms
Transmission of plans and specifications;
Monitoring of the follow-up programmes
concerning freshwater inflow and
sedimentation rate in Mandena' sinternal
waters;
Record-keeping
Production of activity reports.

Modification of the hydrodynamic
characteristics of the western section of
Fausse Bae des Gdlions.

Construction and operations phases:

- At the Ehodaport site.

NoO measures.

Follow-up of the programme as regards

modifications to the hydrodynamic

characteristics and water quality of Fausse

Bae des Gdionsand Fort-Dauphin Bay;
Recordkeeping;

Production of activity reports.

Final version —November 12, 2001, formatted 26.11.01
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Environmental Management Plan

PROTECTION AND MITIGATION MEASURES - WATER (Water quality)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Modification of the freshwater and estuarine
aquatic environments water quality.

Construction phase:

- Anony River and Lake Ambavarano, during
the construction of the weir.

Construction phase:

- Watercourses along the trail south of
Mandromodromotra, asaresult of a
crossing;

- Watercourses along the access roads to be
built or improved.

Execution of the work during periods other
than the rainy season,;

Stabilisation of the flood channel’s banks
prior to its opening.

Execution of the work during periods other
than the heavy rain season;

Rehabilitation of the banks

Rehabilitation of the watercourse beds
Construction of sediment barriers

Clean up of watercourses.

Preparation and monitoring of contractual
terms

Transmission of plans and specifications;
Monitoring of the follow-up programme
with regard to the water quality for aquatic
life;

Preparation of a guide of sound
environmenta practices;

Monitoringof the work;

Production of activity reports.

Operations phase:

- Maintenance of the road linking the
separation plant and the Ehoala port.

Frequent maintenance;
U se of the appropriate work methods,
Use of rationa pesticides and fertilizers

Verification of methods and of the work
carried out;
Production of activity reports.

Increase in the turbidity in Fausse Baiedes
Gdlionsand Fort-Dauphin Bay.

Construction phase:

- Breakwater;
- Development of the unloading dock at the
Fort-Dauphin Port.

No measures.

Follow~up of the programme with regard to
modificationsin the hydrodynamic
characteristics and water quality in Fausse
Bae des Gdions and Fort-Dauphin Bay;
Transmission of plans and specifications
Monitoring of the work;

Activity reports

Final version —November 12, 2001, formatted 26.11.01
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Environmental Management Plan

PROTECTION AND MITIGATION MEASURES - WATER (Water quality)

Potential impacts Location of the potential impact Proposed measures

Methods for monitoring application of
the measure

Operations phase:

- Mandenamining sector, Lakes - Maintenance of adequate drainage;
Ambavarano and Lanirano and, the - Maintenance of agreen strip, 50 min
Lanirano, Anandrano and width, aong the lakes and rivers;
Increase in the turbidity of bodies of water Mandromodromotra Rivers - Development of aretention basin,

whenever necessary;

- Rehabilitation of the bed and course of
the Anandrano River, if river crossings
are built.

during the dredging of minerd sands.

Follow-up of the programme with regard
to the water quality for aguatic life as well
as the sedimentation ratein Mandena' s
internal waters,

Transmission of plans and specifications
Delineation of the green strip on the
periphery of aquatic environments;
Determination of work methods;
Monitoring of the work;

Activity reports

Final version —November 12, 2001, formatted 26.11.01
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Environmental Management Plan

Biological components

Flora

Littoral forest

Wetland environment
Open environment
Freshwater environment

Egtuarine environment

Marine environment

Fauna

Littord forest

Wetland environment
Open environment
Freshwater environment
Estuarine environment

Marine environment

Final version — November 12, 2001, formatted 26.11.01
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Environmental Management Plan

PROTECTION AND MITIGATION MEASURES - FLORA

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Loss of plant cover.

Construction phase:

Construction sites for the mineral
separation plant, dredge, pumping station
and approaches to the weir;

Sectors designated for the quarry and the
temporary camp in Andriambe;

Sector for the storage areafor ilmenite and
hydrocarbons, at the Ehoala peninsula;
Access road linking the plant and the
Ehoala port (north and south sections).

Rehabilitation of the site for the
implementation of the dredge(*);

Site rehabilitation programme, following
the dismantling of the plant complex (*);
Rehabilitation of the approaches to the
weir;

Restoration of the profile;

Planting on the approaches to the
property;

Planting on the sides of the road right of
way;

Planting of the banks of the watercourses
onwhich there are crossings,

Preparation and monitoring of contractual
terms;

Transmission of engineering plans and
specifications;

Follow-up of the production of organic
matter (collection and conservation of top
soil, compost, etc. );

Production of plans and specifications for
the plantings (species, density, etc.);
Follow-up of the planting programmes and
programmes for the community control of
ligneous resources by forest authorities;
Monitoring of the work;

Implementation of the monitoring
programme with regard to plantings
outside the mining sector;

Production of activity reports.

Barrier effect, due to road embankment in the

wetland environment, which resultsin an
increase in hydromorphy and an invasion by
hydrophilic species.

Operations phase:

North section of the road linking the
separation plant and the Ehoala port, as
well asthe section linking the quarry to
thisroad (plant-port).

N umber and adequate design of the
structures for water balance (culverts, box
drains etc.).

Transmission of engineering plans and
specifications.

(*) Therehabilitation of open environment zones following operation or dismantling of infrastructures will include, after theinitia profile has been restored, the incorporation of organic matter
and the establishment of a grass cover, within the framework of ecological restoration, as well as the planting of fast-growing ligneous pecies
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Environmental Management Plan

PROTECTION AND MITIGATION MEASURES - FLORA

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Loss of plant specimens (littoral forest,
wetland environments, open environments.

Operations phase:

- Mined sector (mining plan).

M aintenance of a conservation zone with a
permanent status, thereby alowing it
sufficient protection; ;

Rehabilitation of the minedzones (*);
Regeneration andinsitu propagation of
endemic plant species, both vulnerable
and useful, in Mandeng;

In situ and ex situ reforestdion of native
plant species;

Conservation of the seeds of certain
endemic, rare or endangered species,
Rehabilitation of open environment zones
and of wetlands that were non-productive
prior to mining activities;

Information programme for stakeholders
and the villagers concerned;

Production of plans and specifications
with regard to the plantings (species,
density, etc.);

Follow-up of the production of organic
matter (collection and conservation of top
s0il, compost, etc. );

Follow-up of the planting programmes and
programmes for the community control of
ligneous resources by forest authorities,
Follow-up, by forest authorities, of the
status of conservation zones and the
agreements reached with concerned
populations(dina, etc.);

Ensuring the supply of quality crops;
Monitoring of thework;

Implementation of monitoring
programmes regarding conservation and
rehabilitation of the Mandena mining
sector as well as the wildlife species and
habitats;

Production of activity reports;

Providing information to the stakeholders.

Anincreaseinillegd activity (gathering of
ligneous products) following the opening of a
new roed.

Operations phase:

- North and south sections of the road
linking the separation plant and the
Ehoala port.

Information programme for stakeholders
and the concerned populations, including
the monitoring proposed in the GELOSE
or similar agreements.

Documentation and reporting of illegal
activitiesto the forest authorities.

(*) Therehabilitation of open environment zones following operation or dismantling of infrastructures will include, after the initial profile has been restored, the incorporation of organic matter
and the establishment of a grass cover, within the framework of ecologica restoration, as well as the planting of fast-growing ligneous species.
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Environmental Management Plan

MITIGATION AND PROTECTION MEASURES - FLORA

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Modification of plant life upstream of the
welr (increasein the habitat available for
freshwater plant species).

Operations phase:

- Lake Ambavarano, Lake Besaroy and
three kilometres of the
Mandromodromotra River, upstream of its
mouth.

Barringtonia sp., Typha angustifolia and
cyperaceae plantings,

Information programme for stakeholders
and the villagersconcerned.

- Production of plans and specifications for
the plantings (species, density, etc.);

- Ensuring the supply of quality plants,

- Monitoring of thework;

- Monitoring of thefollow up programs
with regard to the conservation and
rehabilitation of the Mandena mining
sector aswell as of the wildlife species
and habitats;

- Providing information to stakeholders and
villagers,

- Production of activity reports.

Risk of proliferation of the freshwater plant
speciesintroduced (ex. Azolla sp. introduced
as part of the aguaculture programme).

Operations phase:

- LakeAmbavarano, LakeBesaroy.

Rationa management of the introduced
edies

- Monitoring by competent authorities of
the plan for the management of introduced
Species.

Risk of plant life contamination as a result of
ahydrocarbon spill.

Operations phase:

- Ehoaaport site.

Environmental emergency plan;
Emergency equipment on site;
Recovery of hydrocarbons.

- Implementation of the environmental
emergency plan;

- ldentification of materia required and
purchase of emergency material;

- Periodic verification of the environmental
emergency plan’s effectiveness;

- Production of activity reports.

Final version — November 12, 2001, formatted 26.11.01




Environmental Management Plan

PROTECTION AND MITIGATION MEASURES - FAUNA

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Loss of wildlife habitats and marine wildlife
specimens.

Construction phase:

- Breakwater construction site, in the
Ehoala peninsula sector.

Final version — November 12, 2001, formatted 26.11.01

Optimisation of the breskwater design, so
as to promote colonisation by marine
organisms, including rock lobster;

Information programme for stakeholders
and the villagers concerned.

Preparation and monitoring of contractua
terms;

Transmission of engineering plans and
specifications,

Preparation of specificationsfor the
creation of wildlife habitats (specifications
to promote introduction of wildlife at the
breskwater site);

Inspection of the breskwater design by the
competent authorities;

Monitoring of thework;

Monitoring of the programme with regard
to the control of marine wildlife in the
Ehoala sector;

Providing information to stakeholders and
villagers;

Production of activity reports.




Environmental Management Plan

PROTECTION AND MITIGATION MEASURES - FAUNA

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Modification of the composition of aguatic
populations.

Construction and oper ations phases:

- Upstream of the weir.

Final version — November 12, 2001, formatted 26.11.01

Development of the weir so asto enable
fish species to migrate between the
estuarine and freshwater environments;
Creation of wildlife habitats;

Fish stocking with freshwater fish species
upstream of the weir. The fish specieswill
be those species found in the region’s
lacustrine systems, thus typical of these
environments,

Development of spawning grounds, by
planting aquatic plant species that promote
the reproduction of the introduced species;
Information programme for stakeholders
and the villagers concerned.

Preparation and monitoring of contractual
terms;

Transmission of engineering plans and
specifications;

Monitoring of the follow-up programme,
with regard to the aquetic fauna upstream
and downstream of the weir;
Development of specifications for the
cregtion of wildlife habitats (specifications
to prom ote the introduction of wildlife);
Monitoring of civil engineering works;
Providing information to stakeholders and
villagers,

Production of activity reports.




Environmental Management Plan

PROTECTION AND MITIGATION MEASURES - FAUNA

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Loss of fauna specimens,
Lossof wildlife habitats;
Relocation of animals.

Operations phase:

- Sector downstream of the dredge.

Maintenance of a conservation zone (see
measures — florg);

Rehabilitation of the mined zones (see
measures— florg);

Restoration of the wildlife habitats typical
of the littoral forest and the wetland
environment;

Development of attractive sites to promote
the return of wildlife: perches, refuges,
etc;

Trandocation of wildlife specimens to the
conservation zone; and

Information programme for stakeholders
and the villagers concerned.

Verification of the mining plan;
Faunainventory, prior to dredging works;
Capturing of target species and
trandocating to favourable zones;
Development of specifications for the
cregtion of wildlife habitats (specifications
for promoting the introduction of
wildlife);

Monitoring of rehabilitation work;
Control of the plan for restoring wildlife
habitats by forest authorities;

Monitoring of the follow-up programme
with regard to conservation and
rehabilitation of the Mandena mining
sector as well as the wildlife species and
habitats;

Providing information to stakeholders and
villagers,

Production of activity reports.

Disturbance of marine mammals, more
specifically whales, by the noise resulting
from construction work, dredging and other
activities.

Construction and operations phases:

- Theareasin and around Fausse Baie des
Galions and Fort-Dauphin.

Respect of international agreements and
laws of Madagascar concerning maritime
transport;

Provide maritime operators with
information on the measures to be
followed when whales are present (ex.
dowing down speed of ships).

Development of an information
programme for ship owners;

Monitoring of the programme for the
follow-up of marine wildlife in the Ehoala
sector;

Production of activity reports.
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Environmental Management Plan

PROTECTION AND MITIGATION MEASURES - FAUNA

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Loss of wildlife habitats and habitat
fragmentation.

Construction phase:

- North and south sections of the road
linking the separation plant and the Ehoala
port.

- Planting along the rights-of-way;

- Design of the culverts taking into
consideration flow of water and promoting
the passage of herpetofauna.

Preparation and monitoring of contractual
terms;

Transmission of engineering plans and
specifications;

Production of plans and specifications for
the plantings (species, density, etc.);
Monitoring of thework;

Follow-up of the programmes concerning
the monitoring of plantings outside of the
mining sector aswell as wildlife species
and habitats;

Production of activity reports.

Increase in illegal activities (poaching)
following the opening of anew road.

Operations phase:

- North and south sections of theroad
linking the separation plant to the Ehoala
port.

- Information programme for stakeholders
and the concerned populations, including
the monitoring proposed in the GEL OSE
and similar agreements.

Documentation and reporting of illegal
activitiesto the authorities.

Habitat fragmentation;
Risk of accidentsinvolving QMM trucks.

Operations phase:

- South, centrad and north sections of the
road linking the separation plant to the

Ehoalaport.

- Planting along the sides of the roads;
- Vehicular traffic prohibited and along the

rightsof -way.

Production of plans and specifications for
the plantings (species, density, etc.);
Ensuring the supply of quality plants;
Monitoring of thework;

Reports of accidents involving wildlife;
Information awareness programme for
QMM employees,

Production of activity reports.

Final version — November 12, 2001, formatted 26.11.01




Environmental Management Plan

PROTECTION AND MITIGATION MEASURES - FAUNA

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Disturbance of aguatic habitats.

Construction phase:

- South and north sections of the road
linking the separation plant and the Ehoala
port.

Clean up of the watercourses,

Planting of the banks of the watercourses;
Development of culverts and construction
of bridges that take into account the
hydrological characteristics of the
watercourses.

Production of plans and specifications for

the plantings (species, density, etc.);

- Preparation of aguide of sound
environmental practices with regard to the
crossing and the building of structures
crossing thewatercourses,

- Monitoring of thework;

- Information and awareness programmefor
QMM employees,

- Production of activity reports.
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Environmental Management Plan

Social components

Health
Air emissons
Noise environment
Community hedth

Public sifety

Occupetiond hedth and safety
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Environmental Management Plan

PROTECTION AND MITIGATION MEASURES -HEALTH (Air emissions)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Increase in the rate of particles and pollutants
intheair.

Construction phase:

- Improved road network and mining sector
access roads,

- Transport of material and equipment to the
various congtruction sites;

- Dredge and floating separator;

- Mineral separation plant;

- Waeir and pumping station;

- Fort-Dauphin unloading dock;

- Andriambequarry;
Ehoala storage area and breskwater;

- Road linking the quarry to the Ehoala port;

- New road between the separation plant and
the Ehoala port;

- Exigting, improved road between the quarry
and the unloading dock;

- Exigting, improved road between the
separation plant and the unloading dock.
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Planting along the sides of the road;
Construction site equipment and trucksin
good working condition;

Installation of tarpaulins on the truck boxes;
Spreading of dust-control liquid;

Promote daytime work;

IEC occupational hedlth and safety
programme;

Application of work standards with regard
to the building of infrastructures,

Workers wearing suitable dust-control
respirators;

Respect of the speed limit by al ralling
stock;

Maintenance and inspection of rolling stock

- Production of plans and specifications for
the plantings (species, density, etc.);

- Ensuring the supply of quality plants;

- Monitoring of the work;

- Implementation of an environment
management process regarding air
emissions,

- Purchase of dust-contral liquid,;

- Handling and followup of complaints;

- Development of maintenance and
inspection programmes for rolling stock;

- Production of activity reports,

- Implementation of the IEC programme;

- Monitoring of the follow-up programme;

- Purchase and effective use of dust-control
respirators;

- Implementation of sound environmental
practices for the building of
infrastructures;

- Preparation and publishing of reports;

- Development and implementation of the
maintenance and inspection programme
for rolling stock;

- Inspection and monitoring of air quality.
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Environmenta Management Plan

PROTECTION AND MITIGATION MEASURES -HEALTH (Air emissions)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Increase in the rate of airborne particles and
pollutants as aresult of the operations of
various infrastructures.

Operations phase:

- Transhipment of ores at the Ehoala port;

- Storage of ores at the Ehoala storage area;

- Traffic on theroad linking the separation
plant and the Ehoala port;

- Activities at the separation plant site;

- Operations at the mining site (stripping,
rehabilitation);

- Minera mining activities.
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Construction site equipment and trucksin
good working condition;

Installation of tarpaulins on the truck
boxes;

Spreading of dust -contral liquid,;

Clean up of road surfaces;

Storage of ilmenitein silos;

IEC occupational hedlth and safety
programme;

Wearing of dust-control respirators;

Use of sgnage;

Use of screensin critical aress;

Levelling of light sand dunesin the
floating separator plant sector;

Reduction of airborne emissions from the
power plant;

Trapping of dust at the hood exits;
Maintenance and inspection of rolling
stock.

Preparation and monitoring of contractual
terms;

Transmission of engineering plans and
specifications;

Implementation of an environment
management procedure regarding airborne
emissions;

Monitoring of the follow-up programme
with regard to air emissions,

Purchase of dust-contral liquid;
Maintenance of the sites of operations;
Handling and follow~up of complaints;
Production of activity reports,

Follow-up of the application of the [EC
programme;

Purchase and effective use of dust-control
respirators;

Implementation of the road safety
regulationsin force;

Installation of signage;

Development and implementation of the
inspection and maintenance programme for
rolling stock;

Inspection and monitoring of air quality.




Environmenta Management Plan

PROTECTION AND MITIGATION MEASURES -HEALTH (Air emissions)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Increase in the rate of airborne particles and
pollutants as a result of the operations of
various infragtructures.

Operations phase:

- Mining site (stripping, rehabilitation).

Maintenance of a green zone around the
mining sector;
Wearing of dust-control respirators.

Specifications to the mining plan;
Monitoring of the work;

Marking of the zone;

Production of activity reports;
Purchase of dust-control respirators.

Operations phase:

- Power plant and dryer.
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Equipment for trapping airborne emissions
at the power plant and the dryer;

Use of anti-pollution systems that meet the
international standardsin force.

Preparation and monitoring of contractual
terms;

Transmission of engineering plans and
specifications;

Monitoring of the follow-up programme
with regard to air emissons;

Follow-up of complaints;

Production of activity reports.




Environmenta Management Plan

PROTECTION AND MITIGATION MEASURES -HEALTH(Noise e nvironment)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Disturbance of urban residents and villagers
by the noise and vibrations resulting from the
works

Construction phase:

- Port community of Fort-Dauphin and
villages of Bezavo and Tananado:
construction and unloading dock
operations;

- Centra aress inFort-Dauphin:
improvement to sections of RN12A;

- Village of Lafitsinana and Club nautique
Vinanibe: congtruction and operation of the
temporary camp and the quarry at
Andriambe;

- Villages of Evatraha and Andrakaraka:
improvements to RN12A and the trail
south of theMandromodromotraRiver, as
well as congtruction of the weir;

- Communities of Bezavonaand
Ampamakiambato: construction and use of
the central section of the road linking the
separation plant and the Ehoala port;

- Villages of Ambinanibe and Ampasy -
Nahampoana: construction and use of the
north and south sections of the road linking
the separation plant and the Ehoala port;

- Villages of Ampasy, Imangaika and
Andrakaraka: construction of the
separation plant and operation of the
dredge and the floating separator;

- Village of Andrakaraka: operations of the
pumping station on the shore of Lake
Ambavarano;

- Village of Ambinanibe: construction of the
port and the storage area on the Ehoala
peninsula
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Emphasize daytime work;

Construction site equipment and trucksin
good working condition and in compliance
with noise emission standards;
Construction of asound barrier with fill,
on the perimeter of the Andriambe quarry;
Information programme for stakeholders
andthevillagers concerned

Preparation and monitoring of contractual
terms

Transmission of engineering plans and
specifications;

Determination of work methods;
Monitoring of the work;

Inspection of construction site equipment;
Optimisation of work panning (carrying out
noisy activities during the day);

Monitoring of the follow-up programme with
regard to the noise environment;
Development of additional noise abatement
structures, if necessary;

Follow-up on complaints,

Preparation of incident reports documenting
residents’ concerns and the effectiveness of
the proposed corrective measures (statistics
on the effects of noise):

Providing information (IEC);

Production of activity reports.




Environmenta Management Plan

PROTECTION AND MITIGATION MEASURES -HEALTH (Noise environment)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Disturbance of urban resdents and villagers
by the noise and vibrations resulting from the
works.

Operationsphase:

- Communities of Bezavona and
Ampamakiambato: use of the central
section of the road linking the separation
plant and the Ehoala port;

- Villages of Ambinanibe andAmpasy -
Nahampoana: use of the north and south
sections of the road linking the separation
plant and the Ehoala port;

- Villages of Ampasy, Imangaika and
Andrakaraka: operation of the separation
plant, the dredge and the floating separator;

- Villageof Andrakaraka: operation of the
pumping station on the shore of Lake
Ambavarano;

- Villageof Ambinanibe: operation of the
port and storage area at the Ehoala
peninsula.
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Clean up of road surfaces,

Maintenance of a green zone around the
mining sector;

Information programme for stakeholders
and the villagers concerned.

- Determination of work methods;

- Monitoring of the work;

- Inspection of construction site equipment;

- Optimisation of work planning (noisy
activities during the day);

- Monitoring of the follow-up programme
with regard to the noise environment;

- Development of additional noise
gbat ement structures, if necessary;

- Followup on complaints;

- Preparation of incident reports
documenting residents’ concerns and the
effectiveness of the proposed corrective
measures (statistics on the effects of
noise):

- Distribution of information (IEC);

- Production of activity reports.




Environmenta Management Plan

PROTECTION AND MITIGATION MEASURES -HEALTH (Community health)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Potential increase in community health
problems (STDs, HIV/AIDS, etc.) resulting
from the presence of workers from outside the
region.

Construction phase:

- Site of the temporary camp and the quarry at

Andriambe;
- Steof the temporary camp and the

separation plant at Mandena.

- Construction of campsfar from inhabited

aress,

Medical examination of workers prior to
their arrival at the temporary camp;
Programme of regular medica check-ups
for workers,;

Awareness programmefor workers,
Monitoring of off-site activities outside of
working hours,

Awareness campaign for the populations at
risk in Fort -Dauphin, with the assi stance of
medical authoritiesand concerned
community organisations.

Prescription of the off -site activities
restricted by the employer outside of
working hours;

Monitoring of workers' off-site activities
outside of working hours;

Monitoring of the follow-up programme
with regard to poverty in the Fort-Dauphin
region ;

Identification of additional measures, with
the assistance of medical authorities and
concerned community organisations, if
necessary as aresult of an evolution in the
state of health of the populations at risk;
Distribution of information (1EC);
Production of activity reports;

Periodic and systematic medicd follow-up
of workers

Potential increase in community health
problems (STDs, HIV/AIDS, etc.) resulting
from the presence of workers from outside the
region.

Operations phase:

In the Fort-Dauphin region.

Awareness development programmes for
employees and their families, on the health
issues relatedto their presence in the
region;

Strict rules concerning interaction with
local populations;

Medica follow-up of employees:
Awareness campaign for the populations at
risk in Fort -Dauphin, with the assistance of
medica authoritiesand concerned
community organisations.

Monitoring of the follow-up programme
with regard to poverty in the Fort-Dauphin
region;

Identification of additional measures, with
the assistance of medical authorities and
concerned community organisations, if
necessary as aresult of an evolutionin the
state of health of the populations at risk;
Distribution of information (IEC);
Production of activity reports;

Periodic and systematic medica follow-up
of workers.
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Environmenta Management Plan

PROTECTION AND MITIGATION MEASURES -HEALTH (Community health)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Increase in waterborne diseases, such as
bilharzias, asaresult of the transformation of
Lake Ambavarano into a freshwater lake.

Operations phase:

- Mining site;
- LakeAmbavarano.

Introduction of fish, compatible with the

ecosystem, that prey on the intermediate
hogsin the lake.

Assessment of the prevalence of
waterborne diseases prior to the change
from salt water to fresh water;
Monitoring of vectors and intermediate
hosts for the presence of pathogens;
Control of water quality;

Monitoring of statistics on waterborne
diseeses.

Changein the quality of the water from wells
or drinking water sources, as aresult of the
dust raised by the work and the movement of
trucks.

Construction and oper ations phases:

- Communities of Bezavonaand
Ampamakiambato in Fort -Dauphin:
construction and use of the central section
of the road linking the separation plant to
the Ehoala port.

Final version — November 12, 2001, formatted 26.11.01

Construction site equipment and trucksin
good working condition;

Spreading of dust-contral liquid;

Installation of tarpaulins on the truck boxes;
Protection of wells and water sources;

Ban on the use of wells and potable water
sources for work-related purposes;
Information programme for stakeholders
and the villagers concerned.

Preparation and monitoring of contractual
terms;

Identification of sources of water that are at
risk and determination of work methods;
Inspection of construction site equipment
and trucks;

Monitoring of work close to sources of
water that are at risk;

Monitoring of the follow-up programme
with regard to domestic water quality;
Production of incident reports documenting
cases of contamination, complaints and the
effectiveness of the proposed corrective
measUres;

Production of activity reports.
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PROTECTION AND MITIGATION MEASURES -HEALTH (Public safety)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Risk of accidentsinvolving QMM vehicles
and potential danger for villagers, in the
work zones and the various zones of activity
at the sites.

Construction phase:

Unloading dock in the Fort-Dauphin Port;
Road sections used at Fort-Dauphin;

Site of the temporary camp and the quarry
at Andriambe;

Site of the temporary camp and the
separation plant at Mandena;

Dredge and floating separator sector in
Mandeng;

Pumping station at Lake Ambavarano;
Weir at the outflow of Lake Ambavarano;
Port and storage area at the Ehoala
peninsula.

Work aress fenced and secured;
Maintenance of a public accessto the
beach, near the Ehoala port;

Development of afoot path, parallel to the
highway, near the Ehoala port;

Movement of trucksin secured convoys,
Training and awareness development of
truck drivers,

Respect for speed limits and
imdementation of adequate signs;
Information programme for stakeholders
and the villagers concerned;

Establishment of mgjor guarded crossings
or of wide-turn crescents or, of any other
installation allowing the safe movement of
users (which will be defined during the

final feasibility phase).

In the activity inhabited zones, eventua
congtruction of alane reserved to villagers
or widening of the road;

Implementation and respect of procedures
for peaceful resolution of potential
conflicts resulting from accidents
involving persons or livestock.

Preparation and monitoring of contractual
terms;
Transmission of engineering plans and
specifications;
Monitoring of the follow-up programme for
road safety;
Determination of work methods;
Monitoring of the work;
Monitoring of the roads;
Veification of driver skills;
Production of incident reports documenting
accidents, the concerns expressed by the
populations and the effectiveness of the
proposed corrective measures (Identification
of black spots);
Distribution of information (IEC);
Production of activity reports,
Emergency assistance in the case of an
accident involving a QMM vehicle;
Periodic medical check-ups and followups
of employees,
- Periodic inspection of motor vehiclesand
construction site equipment.
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PROTECTION AND MITIGATION MEASURES -HEALTH (Public safety)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
themeasure

Risk of accidentswith QMM vehiclesand
potential danger for villagers, in the work
zones and the various zones of activity at the
Stes

Operations phase:

- Ehodaport and storage area sector;
- Separationplant;

- Dredge and floating separator sector;
- Wair;

- Road linking the plant to the Ehoala port.

Road surface sufficiently wide so asto
ensure the safety of al pedestrian and
motor traffic;

Development of reserved lanesfor traffic
other than motor vehicles (port zone);
Secured activity aress,

Training and awareness development
programme for truck drivers regarding
safety rules,

Respect for speed limits and
implementation of appropriate signs;
Information programme for stakeholders
and the villagers concerned.

- Preparation and monitoring of contractud
terms;

- Transmission of engineering plans and
specifications,

- Implementation of the road safety monitoring
programme;

- Determination of work methods;

- Monitoring of the roads;

-Verification of driver sKills;

- Production of incident reports documenting
accidents, concerns expressed by the
populations and the effectiveness of the
proposed corrective measures (identification of
black spots);

- Distribution of information (IEC);

- Production of activity reports;

- Periodic medical check-upsand follow-upsfor
employees;

- Periodic inspection of motor vehiclesand
construction site equipment.
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PROTECTION AND MITIGATION MEASURES -HEALTH (Occupational health and safety)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Potential occupationa accidentsinvolving
QMM employees.

Construction phase:

- Unloading dock in the Fort-Dauphin port;

- Construction and improvement of stretches
of road in Fort -Dauphin;

- Steof the temporary camp and quarry at
Andriambe;

- Site of the temporary camp and separation
plant at Mandeng;

- Dredge and floating separator €ctor in
Mandena;

- Pumping station at Lake Ambavarano;

- Weir at the outflow of Lake Ambavarano;

- Port and storage area at the Ehoala
peninsula.

Operations phase:

- Sorage areaand port sector in Ehoda;

- Separation plant;

- Dredge and floating separator sector in
Mandena;

- Road linking the plant and the Ehodaport.

Occupational health and safety training
programmes,

Respect, by the workers, of safety measures,
Compliance by QMM with the health and
safety standards in force in Madagascar;
Compliance by QMM with the health and
safety standards prescribed by Rio Tinto;
Promote the daytime transport of material
and equipment.

Preparation and monitoring of contractual
terms

Determination of work methods;
Monitoring of the health and safety of
workers,;

Optimisation of work planning (carry out
noisy activities during the daytime);
Production of incident reports
documenting accidents, concerns expressed
by the workers and the effectiveness of the
proposed corrective measures

Production of activity reports;

Periodic medica check-ups and follow-ups
for employees,

Periodic inspection of motor vehiclesand
construction site equipment.
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Environmenta Management Plan

PROTECTION AND MITIGATION MEASURES -HEALTH (Occupational health and safety)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Risk of accidental exposure to radiation for
QMM employees.

Operations phase:

- Separation plant complex in Mandeng;

- Mining site, at the site of dredging operation
Sites;

- Zircon storage ares;

- Transhipment of minerals at theport.

Occupational health and safety training
programmes,

Radiation was taken into consideration
during the engineering phase and with
respect to operational practices;

Respect of safety measures;

Installation of protective screens between
the workers and the source of pollution;
Management of exposure in high-radiation
Sectors;

Determination of work methods;
Monitoring of the follow-up programme
regarding radioactivity, in compliance with
the laws of Madagascar on radiation
protection;

Production of incident reports documenting
accidents, concerns expressed by the
workers and the effectiveness of the
proposed corrective measures,

Production of activity reports.
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Social components

Land use

Resdentid, indudtrid, commercid and indtitutiond buildings
Public utilities

Explaitation of agriculturd and grazing resources
Exploitation of haieutic resources

Exploitation of forest resources

Tourism potentia
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Environmental Management Plan -

PROTECTION AND MITIGATION MEASURES -USE OF THE TERRITORY

Potential impacts Location of the potential impact Proposed measures Methods for monitoring application of
the measure

Construction phase:

- Villages of Ampasy-Nahampoana and - QMM will comply with the procedures - Production of plans and specifications for the
Mandromodromotra: construction of the prescribed by the laws of Madagascar; plantings (species, density, etc.);
north section of the road linking the - Planting by QMM of 500 haof treesby | - Ensuring the supply of quality plants;
separation plant to the Ehoala port; QMM over 5 years (2002-2007); - Monitoring of the work;
- Village of Ambinanibe: construction of the - Information programme for stakeholders | - Monitoring of the follow-up programme for
Potential loss of forested arees. road linking the Andriambe quarry and the and the villagers concerned, plantings outside the mining sector;
Ehoala port. - Compensation of ownersin compliance | - Distribution of information;
with the mining code; - Production of activity reports,
; . - Compensation for loss of revenueby the | - Following of the monitoring programme for
Operations phase: users concerned, by indemnification or indemnification and compensation .

support for other revenue-generating

- Mining site. R - : e
activitiesin compliance with the mining
code.
Construction phase:
- Communities of Bezavonaand - QMM will comply with the procedures - Preparation and monitoring of contractual
Ampamakiambato: construction of the prescribed by the laws of Madagascar, terms; o
central section of the road linking the - Optimisation of t he detailed plans and - Transmission of engineering plans and
separation plant and the Ehoala port; specifications for the Fort-Dauphin specificaions;
- Village of Ambinanibe: devel opmer1£ of the bypass road (central section) so asto - Monitoring of the work;
. o . storage area at the Ehoala peninsula avoid having to move buildings; - Monitoring of the follow-up programme
bRue_Ilg_catl on of residential and commerdid - Information programme for stakeholders regarding use of the territory;
Iangs and the villagers concerned; - Production of incident reports documenting
- Indemnification of ownersin compliance the concerns expressed by the population and
with the mining cock. the effectiveness of the proposed corrective

measures,

- Distribution of information;

- Production of activity reports,

- Monitoring of the follow-up programme for
indemnification and compensation .
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PROTECTION AND MITIGATION MEASURES -USE OF THE TERRITORY

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Cregtion of precarious housing units.

Construction and operations phases:

- Inthevicinity of the operations and
congtruction sites.

- QMM will favour the recruitment of
local workers, in so far as the needed
skills are available and within the limits
prescribed by regulations;

- Support for the establishment and
implementation of a plan for land use by
competent bodies.

Monitoring of the follow-up programme
regarding use of the territory ;

Monitoring of the follow-up programme
regarding economic spin-offs from the
project;

Production of reports documenting the
building of precarious housing units and the
effectiveness of the proposed mitigation
measures,

Distribution of information;

Production of activity reports.

Relocation of public utilities equipment
(electricity poles, water mains, etc.).

Construction phase:

- Communities of Bezavonaand
Ampamakiambato: construction of the
central section of the road linking the
separation plant and the Ehoala port;

- Village of Ambinanibe: development of the
storage areaon the Ehoala peninsulg;

- Improvement of certain stretches of road.

- QMM will comply with the procedures
prescribed by the laws of Madagascar;

- Implementation of t he necessary
measures for maximum reductions of
service interruptions;

- Information programme for stakeholders

and the villagers concerned.

Preparation and monitoring of contractual
terms;

Transmission of engineering plans and
specifications;

M onitoring of the work;

Monitoring of the follow-up programme
regarding use of the territory;

Production of incident reports documenting
the concerns expressed by the population and
the effectiveness of the proposed corrective
measures;

Distribution of information;

Production of activity reports.
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Environmental Management Plan -

PROTECTION AND MITIGATION MEASURES -USE OF THE TERRITORY

Potential impacts Location of the potential impact Proposed measures Methods for monitoring application of
the measure
Construction phase:
- Communities of Bezavona and - QMM will comply with the procedures - Preparation and monitoring of contractual
Ampamakiambato: construction of the prescribed by the laws of Madagascar; terms; o
central section of the road linking the - Optimisation of the detailed design of the |- Transmission of engineering plansand
separation plant and the Ehoala port; plans and specifications so asto avoid specifications .
- Fort-Dauphin: road linking the Andriambe the loss of agricultural and grazing land; |~ y?l“'to” ng fOIhthe wo_rtk, _
- - quarry and the Ehoala port; - Indemnification for the operators, or - Followp of the monitoring programme
;‘;ﬁ]c’f afgfr:cgtlttl:rd and grazing lots and - Village of Ambinanibe: development of compensation by other revenue- regarding use of the territary, .
Ing of fruit trees. the storage area at the Ehoala peninsula. generating activities, in compliancewith | - Production of incident reports documenting
the mining code; the concerns expressed by the population and
- Programme supporting the rel ocated the effectiveness of the proposed corrective
operations; meesures, - .
- Information programme for stakeholders |- Distribution of information;
and the villagers concerned, with theaim | - Production of activity reports.
of organizing a system of community
management.
Construction phase:
- Villages of Ambinanibe and Ampasy- - QMM will comply with the procedures - Preparation and monitoring of contractual
Nahampoana: construction and use of the prescribed by the laws of Madegascar; terms; o
north and south sections of theroad linking Demarc_atl on of agri cultural zones; - Tran_smls_son of engineering plansand
the separation plant and the Ehoala port. - Indallation of barriers; ) specifications
. It of th - ldentification of bypasses to agricultural - Monitoring of the work;
mﬁgﬁl d‘:ﬁ;ﬁ;};ﬁ;ﬁfﬁﬁﬁé@ orthe land; - Monitoring of the follow-up programme
- Use of tarpaulins on the truck boxes, regarding use of the territory;
- Compensation for losses in compliance - Production of incident reports documenting
with the mining code; the concerns expressed by the population and
- Information programme for stakeholders the effectiveness of the proposed corrective
and the villagersconcerned. measures;
- Distribution of information;
- Production of activity reports.
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PROTECTION AND MITIGATION MEASURES -USE OF THE TERRITORY

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Possible disturbance of villagers agricultura
activitiesand lifestyle.

Operations phase:

- Villages of Ampasy-Nahampoana and
Mandromodromotra: operation of the
separation plant, dredge and floating
separator at Mandena.

QMM will comply with the procedures
prescribed by the laws of Madagascar;
Rehabilitation of grazing land,;
Programme supporting the rel ocated
operations;

Information programme for stakeholders

and the villagers concernedaimed at
organizing a system of community
management.

Preparation and monitoring of contractual
terms;

Determination of work methods;
Monitoring of the work;

Monitoring of the follow-up programme
regarding use of the territory;

Production of incident reports documenting
the concerns expressed by the population and
the effectiveness of the proposed corrective
measures;

Distribution of information;

Production of activity reports.

Loss of aguatic resources and loss of revenue
for fishermen.

Construction phase:

- \llages of Evatraha and Andrakaraka
congtruction of the weir;

- Fort-Dauphin port sector: construction and
operation of the unloading dock at Fort-
Dauphin.

Programme for the seeding (or) raising
(aquaculture) of those aquatic species
sought by fishermen;

Information programme for the
concerned fishermen, aimed at
organizing a system of community
management of resources,
Indemnification for the fishermen, or
support with regard to other similar
revenue-generating activities.

Preparation and monitoring of contractual
terms;

Transmission of engineering plans and
specifications;

Monitoring of the work;

Monitoring of the follow-up programme with
regard to the exploitation of aguatic resources
upstream and downstream of theweir and in
the marine environment (Ehoala peninsula);
Production of incident reports documenting
the concerns expressed by the population and
the effectiveness of the proposed corrective
measures;

Distribution of information;

Production of activity reports.
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PROTECTION AND MITIGATION MEASURES -USE OF THE TERRITORY

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Loss of the dugout canoe draw-up site on the
eastern shore of the Ehoda peninsula (Fausse
Baie des Gdions side), with possibility of
conflict between the fishermen.

Construction phase:

- Village of Ambinanibe: construction of the
port and the storage area at the Ehoadla
peninsula.

Relocation of the site to draw boats and
establishment of atrail leading to it or,
alternatively, another acceptable
mitigation solution to be defined during
thefinal feasibility phase;

Information programme for the
concerned fishermen, aimed at
organizing a system of community
management of resources.

Preparation and monitoring of contractual
terms;

Transmission of engineering plans and
specifications;

Monitoring of the work;

Production of incident reports documenting
the concerns expressed by the population and
the effectiveness of the proposed corrective
measures,

Distribution of information;

Production of activity reports.

Loss of riparian fishing Sites.

Construction phase:

- Village of Andrakaraka: construction and
operation of the pumping station on the
benks of Lake Ambavarano.

Information programme for the
concerned fishermen, aimed at
organizing asystem of community
management of resources,
Compensation for loss of revenue
through indemnification or other similar
revenue-generating activities.

Preparation and monitoring of contractual
terms;

Transmission of engineering plans and
specificaions;

Monitoring of the work;

Monitoring of the follow-up programme with
regard to the exploitation of aquatic resources
upstream and downstream of theweir and in
the marine environment (Ehoaa peninsula);
Production of incident reports documenting
the concerns expressed by the population and
the effectiveness of the proposed corrective
measures,

Distribution of information;

Production of activity reports.
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Environmental Management Plan -

PROTECTION AND MITIGATION MEASURES -USE OF THE TERRITORY

Potential impacts Location of the potential impact Proposed measures Methods for monitoring application of
the measure

Operations phase:

- Breskwater sector. - Crestion of new fauna habitatsfollowing | - Preparation and monitoring of contractual
the set up of the derrick stones for terms;
construction of the breakwater; - Transmission of engineering plansand
- Information programme for the specifications;
concerned fishermen, aimed at - Monitoring of the work;
Increase in halieutic resources near the Ehoala organizing a system of community - Monitoring of the follow-up programme with
peninsula management of resources. regard to the exploitation of aquatic resources

upstream and downstream of theweir and in
the marine environment (Ehoala peninsula);

- Periodic production of reports on the effect of
the breakwater on the halieutic activities of
neighbouring villages,

- Distribution of information;

- Production of activity reports.
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PROTECTION AND MITIGATION MEASURES -USE OF THE TERRITORY

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Loss of aguatic resources and revenue, as well
as impediment to navigation for fishermen.

Operations phase:

- Villages of Evatraha and Andrakaraka:
presence and operation of the weir.

Hiring of aresource specialised in the
area of aguatic fauna and fisheries
management;

Support for a reorientation towards other
revenue-generating activities;
Indemnification for the construction
phase, in compliance with the mining
code;

Consultation with public utilities and
fishermen for the structure' s design;
Conducting a study on the aguatic
populations and their exploitation, as
well as on the potential market and
consegquences on eating habits;
Restoration of aquatic environments
(aquaculture, development of spawning
grounds);

Conservation and sustainable
management of freshwater species
(evaluation of the Andrakaraka fishing
ground, group of freshwater and brackish
water fishermen);

Conservation and sustainable
management of the coastal zone
(evaluation of the Evatraha fishing
ground, marine fishermen grouping);
Information programme for the
concerned fishermen, aimed at
organizing a system of community
management of resources.

Monitoring of the follow-up programme with
regard to the exploitation of aquatic resources
upstream and downstream of theweir and in
the marine environment (Ehoala peninsula);
Production of incident reports documenting
the concerns expressed by the population and
the effectiveness of the proposed corrective
measures;

Distribution of information;

Production of activity reports,

Support the supply of species that have
adapted to the environment’s new conditions.
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PROTECTION AND MITIGATION MEASURES -USE OF THE TERRITORY

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Disturbance of villagers' lifestyle aswell as
that of the forest resource operators.

Construction and operations phases:

- Villages of Ampasy-Nahampoana and
Mandromodromotra: operation of the
separation plant and of the dredge and
floating separator at Mandena.

Rehabilitation and restoration of mining
aress (seemeasures — flord);

Planting by QMM of 500 ha of trees over
5 years (2002-2007);

Maintenance of a conservation zone(see
measures— florg);

Reintroduction of prized wildlife species
in conjunction with villagers;

Definition of the appropriate mitigation
measures with regard to the impacts of
this introduction;

Information programme for stakeholders
and the villagers concerned aimed at
organizing community management of
resources.

Production of plans and specifications for the
plantings (species, density, etc.);

Ensuring the supply of quality plants;
Monitoring of afollow-up programme with
regard to the wildlife species introduced;
Monitoring of the work;

Follow-up of the programme for the
monitoring of the Mandena mining sector
conservation and rehabilitation aswell asthe
exploitation of plant resourcesin the mining
sector prior to mining activities,

Production of incident reports documenting
the concerns expressed by the population and
the effectiveness of the proposed corrective
measures;

Distribution of information;

Production of activity reports.

Disturbance of villagers' lifestylein the
Mandena zone, with regard to the exploitation
of the wetlands.

Operations phase:

- Mining site.

QMM will comply with the procedures
prescribed by the laws of Madagascar;
Reg oration of the wetlands, as part of
the rehabilitation of the mined aress.

Production of plans and specifications for the
plantings (species, density, etc.);

Ensuring the supply of quality plants on the
wetlands targeted for rehabilitation, so asto
ensure that they are sufficient (quantity and
quality);

Monitoring of the work;

D ocumentation of the concerns expressed by
the population and with regard to the
effectiveness of the proposed corrective
measures,

Distribution of information;

Production of activity reports.
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Environmental Management Plan

Social components

Culture and heritage

Burid sStes, sacred Stes and heritage Sites

Landscapes of interest
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PROTECTION AND MITIGATION MEASURES - CULTURE AND HERITAGE (Funeral sites)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Concerns with regard to the proximity of
QMM’s activities and the potential loss or
desecration of burid dtes or sacred sites as
well as a potential 1oss of the sense of place of
the surrounding environment.

Construction and operations phases:

- Communities of Bezavonaand
Ampamakiambato: construction and use of
the central section of the road linking the
separation plant to the Ehoala port;

- Villages of Ambinanibe and Ampasy-
Nahampoana: construction and use of the
north and south sections of the road linking
the separation plant and the Ehoala port;

- Villages of Ampasy, Imangaika and
Andrakaraka: construction of the
separation plant and operation of the
dredge and the floating separator;

- Village of Andrakaraka: gperation of the
pumping station on the shore of Lake
Ambavarano;

- Village of Ambinanibe: construction of the
port and the storage area at the Ehoala
peninsula

QMM will comply with the procedures
prescribed by the laws of Madagascar;
Respect for the distancerequirements
cdled for under the Mining Code of
Madagascar;

Informing the villagers concerned;
Concertation with the villagers concerned,
for the implementation and monitoring of
measures for the protection of buri al sites
and for the identification and at
implementation at QMM’s expense, of
means of removing constraints;

Ensuring access to the burid sites;

Control of the movements of the foreign
labour force;

Preparation and distribution of a guide of
conduct for employees,

Information programme for stakeholders
and the villagers concerned.

Preparation and monitoring of contractual
terms;

Transmission of engineering plans and
specifications;

Determination of work methods;
Monitoring of the work;

Monitoring of the followup of the
programme of traditions and sacred sites;
Production of incident reports
documenting the concerns expressed by
the population and the effectiveness of the
proposed corrective measures,
Distribution of information;

Production of activity reports.
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Environmental Management pan

PROTECTION AND MITIGATION MEASURES - CULTURE AND HERITAGE (Landscapes of interest)

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of

the measure

Modification of the landscape.

Construction and oper ations phases:

- Storage area and breskwater at the Ehoala
peninsula;

- Weir at the mouth of Lake Ambavarano;

- Pumping station on the shore of Lake
Ambavarano;

- Quarry a Andriambe;

- Centra and south sections of the road
linking the separation plant to the Ehoala
port.

Optimisation of the detailed design of the
plans and specifications for the port
facilities, the weir and the pumping station,
so asto foster their integration into the
exigting landscape;

Landscape development, including the
planting of trees and floral speciesto make
the presence of the weir and the pumping
station less conspicuous,

Landscape arrangement including the
planting of screens of trees or robust
hedges along the rights-of -way of the
central and south sections of the road
linking the separation plant and the Ehoala
port;

Information programme for stakeholders
and the villagers concerned.

Preparation and monitoring of contractual
terms,

Transmission of engineering plans and
specifications;

Production of drawings and specifications
for the plantings (species, density, etc.);
Ensuring the supply of quality plants;
Monitoring of thework;

Monitoring of the follow-up programme
with regard to plantings outside of the
mining sector;

Once the work is completed, production of a
report on the impacts of the works on the
|

Distribution of information;

Production of activity reports.

Fina verson—November 12, 2001, formatted 26.11.01

63




Environmental Management Plan

Social components

Economic activities
Formal sector
Informal sector
Locd employment
Land and red edtate

Movement and transport of goods
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PROTECTION AND MITIGATION MEASURES - ECONOMIC ACTIVITIES

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Direct and indirect purchases of goods and
services, hence arisk of loca inflation.

Construction phase:

- Unloading dock at the Fort -Dauphin port;

- Sections of theroad at Fort-Dauphin;

- Site d the temporary camp and quarry at
Andriambe;

- Site of the temporary camp and the
separation plant at Mandeng;

- Dredge and floating separator at Mandena;

- Pumping station at Lake Ambavarano;

- Waeir at the outflow of Lake Ambavarano;

- Port and storage area at the Ehoala
peninsula

Purchasing palicy that favours, given equa
skills and competitive pricing, loca
suppliers;

Support for local companies and supplier
groupings,

Information programme for stakeholders
and the populations concerned,

Support for the reinforcement and
grouping of loca suppliers, including
collaboration with suppliers’ micro-credit
organisations and, creation of apurchasing
co-operative.

- Preparation and monitoring of contractual
terms;

- Production of incident reports documenting
the concerns expressed by the population
and the effectiveness of the proposed
corrective measures,

- Distribution of information;

- Production of activity reports.

Operations phase:

- Port facilities at the Ehoala peninsulg;

- Separation plant in Mandeng;

- Dredge and floating separator in Mandena
- Welir at the outflow of Lake Ambavarano;
- Road linking the plant to the Ehoala port.

Purchasing policy that favours, given equa
skills and competitive pricing, loca
suppliers;

Support for local companies and supplier
grouping;

Information programme for stakeholders
and the populations concerned,

Support for the reinforcement and
grouping of loca suppliers, including
collaboration with suppliers’ micro-credit
organisations and, creation of apurchasing
co-operative;

Contributio n to studies on development of
the plains for food crops, within the
framework of the RDC.

- Preparation and monitoring of contractual
terms

- Monitoring of the follow-up programme
with regard to the purchasing of goods and
services and the creation of jobs;

- Production of incident reports documenting
the concerns expressed by the population
and the effectiveness of the proposed
corrective messures,

- Distribution of information;

- Production of activity reports.
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PROTECTION AND MITIGATION MEASURES - ECONOMIC ACTIVITIES

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Job creation.

Construction phase:

- Unloading dock at the Fort -Dauphin port;

- Sections of the road at Fort-Dauphin;

- Site of the temporary camp and quarry at
Andriambe;

- Site of the temporary camp and the
separation plant at Mandeng;

- Dredge and floating separator at Mandeng;

- Pumping station at Lake Ambavarano;

- Waeir at the outflow of Lake Ambavarano;

- Port and storage area at the Ehoala
peninsulg;

Objective of hiring at least 35 % of the
congtruction labour force in Madagascar;
Training programme of the “on-the-job-
training” type;

Calling upon loca suppliers;

Information programme for stakeholders
and the populations concerned.

Preparation and monitoring of contractual
terms;

Production of incident reports documenting
the concerns expressed by the population
and the effectiveness of the proposed
corrective measures

Distribution of information;

Production of activity reports.

Operations phase:

- Port facilities at the Ehoala peninsula;

- Separation plant in Mandeng;

- Dredge and floating separator in Mandena
- Waeir at the outflow of Lake Ambavarano;
- Road linking the plant to the Ehoala port.

Creation of 500 to 600 permanent jobs, for
aproduction rate of 750,000 tonnes per
year,

Objective of hiring about 80 % of the
labour force in Madagascar;

Training programmes for local labour force
(ex: “on-thejobtraining”);

Calling upon loca suppliers

Information programme for stakeholders
and the populations concerned.

Preparation and monitoring of contractual
terms,

Production of incident reports documenting
the concerns expressed by the population
and the effectiveness of the proposed
corrective measures,

Distribution of information;

Production of activity reports.

Scarcity and high cost of housing in Fort-
Dauphin, following the arrival of a pool of
about 600 workersin the city.

Operation Phase:

- City of Fort-Dauphin.

Agreements with local promoters to ensure
the construction of housing units and the
provision of the services required (water,
electricity, etc.) for QMM employees,
while respecting the devel opment
orientation of the City of Fort-Dauphin;

Preparation and monitoring of contractual
terms;

Transmission of engineering plans and
specifications;

Monitoring of the work;
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PROTECTION AND MITIGATION MEASURES - ECONOMIC ACTIVITIES

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Collaboration with construction
companies’ micro-credit organisations;
Support for the reinforcement of their
financial and technical capabilitiesfor
carrying out the work;

Regional and national communication
programme, to avoid a surplus of migrants
arriving in the region in search of work.

- Production of incident reports documenting
the concerns expressed by the population
and the effectiveness of the proposed
corrective measures,

- Providing information;

- Production of activity reports.

Increase in land and red estate values.

Operations phase:

- City of Fort-Dauphin (sector of the road
bypassing Fort-Dauphin, airport sector and
those Fort-Dauphin sectors impacted by
the improvement of stretches of road).

Optimisation of the road lie, during the
detailed design of the plansand
specifications, in order to promote
sustained devel opment of these sectors of
the City of Fort-Dauphin while respecting
the development orientations of the Fort-
Dauphin commune.

- Preparation and monitoring of contractual
terms;

- Transmission of engineering drawings and
specifications;

- Monitoring of thework;

- Production of activity reports.

Loss of customary rights and land and real
estate speculation in the sectors serviced by
the roads.

Preliminary and construction phases:

Support to departments responsible for
preparing the administrative texts required
for transactions involving Stateproperty,
either by creation of land banks or any
other appropriate administrative measure.

- Transmission of engineering plans, so asto
delineate the reserved zones.

Increase in potential urban growth southwest
of Fort -Dauphin, as a result of port
infrastructures development at the Ehoala
peninsula

Operations phase:

- City of Fort-Dauphin.

Support for local organizations and

supplier groupings,

Information, education and communication
programme in collaboration with the
authorities, in order to maximise the
positive effects and mitigate the negative
effects;

Support to the concerned authorities
responsiblefor establishing and
implementing a programme for the

- Preparation and monitoring of contractual
terms

- Monitoring of the follow-up programme
with regard to the purchasing of goods and
services and the creation of jobs;

- Distribution of information;

- Production of activity reports.
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PROTECTION AND MITIGATION MEASURES - ECONOMIC ACTIVITIES

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

development of the Fort -Dauphin
commune.
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PROTECTION AND MITIGATION MEASURES - ECONOMIC ACTIVITIES

Potential impacts

Location of the potential impact

Proposed measures

Methods for monitoring application of
the measure

Modification of the tourism devel opment
potential following installation of project
components.

Construction and operations phases:

I ntegration of the potential impacts on the
tourism sector in the detailed engineering
studies of the project components (port,
war, roads pum ping station), in
concertation with the operators and
technical services affected;

Promoting the safety of tourists when
designing path of the welir;

Promoting other revenue-generating
activities (village of Evatraha);

Promoting of new tourism products (visits
of themine, cruises, ...);

QMM assuming responsibility for
equivalent developments and
modifications of circuits during the
construction phase and of the conservation
zone for tourism purposes, in concertation
with operators and the services affected,
Sudy on the sector’s perspectives, while
taking into account modificationsasa
result of the development of the mine, and
the features of Fort-Dauphin asa
“destination”, in concertation with
operators;

Rehabilitation of certain sections of the
mining site, taking into account the
possible development of atourism or
recregtiona zone after closing.

Preparation and monitoring of contractual
terms

Transmission of engineering plans and
specifications;

Monitoring of the work;

Production of incident reports documenting
the concerns expressed by the population
and the effectiveness of the proposed
corrective meaaures,

Distribution of information;

Production of activity reports.
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MARITIME TRANSPORT AND TRAFFIC IN THE
ANONY LAGOON SY STEM ANDAT THE
EHOALAPORT

Development of maritimeshipping activities
at the Ehoala peninsulaand in the Fort-
Dauphin Port . Relocation of certain activities
from the Fort -Dauphin Port.

Operations phase:

- Port facilities at the Ehoala port;
- Fort-Dauphin Port.

Promotion of the maximum use of the new
port by third parties;

- Promoation of the port’s multiple uses.

Preparation and monitoring of contractual
terms

Transmission of engineering plans and
specifications;

Monitoring of the follow-up programme
with regard to the purchasing of goodsand
services and the creation of jobs;
Distribution of information;

Production of activity reports.

Disruption of the tour boat operators,
fishermen and the villagers using the water
ways to move about or for the transport of

goods.

Construction and oper ations phases:

- Waeir at the mouth of Lake Ambavarano.

QMM will comply with the procedures
prescribed by the laws of Madagascar;
Facilities enabling continued passage of
tour boats and the villagers' fishing boats,
during construction;

Optimisation of the detailed design of the
plans and specifications for the weir, so as
to alow the passage of tour boats;

Visua integration of the weir into the
surrounding landscape;

Development of the conservation zone's
tourism potential;

Collaboration by QMM with tour
companies, in order to identify and develop
synergies between tourism activities and
the mining project.

Preparation and monitoring of contractual
terms;

Determination of work methods;
Follow-up of the application of the plans
and specifications for theweir;
Monitoring of the work;

Periodic production of reports on the
impacts of the weir’s presence on tourism
and halieutic activities potentially affected
by the structure
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3.2  Organisational framework

The PEMP includes a draft of the programme of activities to ensure protection of the
ewvironment and the implementation of messures for the dimination, mitigaion and
compensation for the project’ simpacts on the socia and natural environments.

The proposed environmental measures programme includes a number of means to ensure their
implementation, while the environmenta monitoring programme was developed taking into
account the specific objectives critica to any such programme.

QMM  asumes ovedl respongbility for the devedopment and implementation of these
measures, even in those indances where they may require the participation of locd
communities, groups of operators or locd authorities Furthermore QMM will define fied
work, make decisons in the case of unexpected events, prepare reports and report to the
Madagascar authorities.

The organistiond framework for the gpplication of environmentd measures is presented
below.

3.2.1 Environmental monitoring

Environmentd monitoring involves ensuring that dl laws regulaions, indructions and
contractua  terms of an environmentd nature ae respected on vaious QMM  Stes
Furthermore, one of the ams of the environmenta monitoring programme is the assurance that
the environment is taken into account in al congtruction and operations activities.

The condruction phese is a very important one, from the point of view of protection of the
environment. This phase thus requires a Sgnificant level of organisationa dructure as wel as
fdlov-up and intervention methods suitable to each line of action. To this effect, a team
responsible for the protection of the environment will be set up for each of the fidlds of activity
and the various condruction dtes (port, separation plant complex, wer, access roads). This
team will have two important mandates. firsly, ensure that the environmenta requirements
related to the project are taken into account during design of the various project components
and ae incduded in the drawings and specificaions as wdl as the rdaed books of
specifications, and secondly, monitor the congtruction activities at the various Stes

The attivities of the team responsble for the protection of the environment will include the
digribution of information and a daly fdlow-up of the fadiliies and of the congruction
adtivity in progress The peasons in charge will produce monitoring reports covering any
ingances of noncompliance, dong with the work approvd reports. Lasly, QMM will act as a
liason between condruction Stes and the various government authorities or others who have
an interest in the performance of congtruction activities.

The following figure presents the organisationd dtructure of the teams responsble for the
protection of the environment that is being congdered for the congtruction phase:
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Figurel: Exampleof the organisational structure of theteamsresponsiblefor protection of the environment

Organisational structure of the COUNTY SEAT FOR ENGINEERING 4 > CONSTRUCTION

of the environment

Unit responsible for protection

of the environment Job superintendent
- Operationd link
- - - equests - Coordination regarding obtaining sector permitsand
Unit responsible for protection sjthorisafign protection of the environment
of the environment at the main per sector
fol:ow -.up sntz for t.he w_orks Unit responsible for protection of the
planning and engineering. - environment at the construction sites
l - Planning of inspection visits A_dminiStrator’
- Technical information job contracts
Environment unit at the - Monitoring reports
various construction sites . ﬁﬁ;ﬁ";ﬂ@gg‘g@mf“ - Techricd advisor
’ - Information and awareness
- Port (breakwater, wharf, storage fdbi\';‘;armgs
aea, quary access, quary, |
temporary camp, unloading dock) \ 4
- Separation plant complex
(dredge, plant, temporary camp, ONE
power plant, etc.)
- Weir Contractors
- Accessroad )
- Inspection
- Approva of works of an environmenta
nature
- Approvd of siteingdlations and
activities of an environmental nature

Inspection (visit) of construction sites Executing the work
Conformity of installations >
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3.2.2 Implementation of the mitigation, development and compensation measures

A consensus-building gpproach for the implementation of environmental measures will  be
used. Whenever possble, find measures will be chosen, desgned and implemented in
conjunction with the villagers and resdents of the impacted communities as wdl as with
government authorized concerned and other interested bodies.

This goproach ams a cregting a correspondence between the proposed measures and true
needs of the communities and individuds affected by the condruction and operations of the
various infrastructures required for the mining of mineral sands.

The organisationd dructure proposed for the implementation of measures could be as
folows

0 A team of QMM specidids acting as technica advisors in charge of monitoring the
development and/or application of the environmenta measures, as wdl as managing
the environmental monitoring programme;

0 Liason committees including representatives from QMM, the communities affected
and the authorities concerned, as gpplicable These committees could, for example,
have the following mandate:

= Patidpaion in discussons for optimisng the design of dructures or of
various agpects of project components during feesibility studies;

= The implementation of indemnification and measures, in accordance with the
laws and regulationsin force;

= The idetification and implementation of messures enabling lifting of
condraints with regad to the sacred nature of certan dtes teking the
necessty seps for ensuring that these are accessble and safeguarding their
physcd integrity;

» The implementation of mechanisms for ensuring security on the periphery of
and on the condruction Stes located near areas where villagers carry out
catan activities,

= Monitoring of road traffic and formulaion, as needed, of recommendations
deemed appropricte;

» The planning and implementation of measures such as the use and sudtainable
management of resources, the development of residua resources upsiream of
the mining activities, the choice of dtes and types of trees to plant in the
planting aress outdde the Mandena mining sector, the choice of types of
renabilitation or uses (eg, plating of trees agriculturd land, grazing,
recregtiond/tourism activities, etc) following mining activities (closng of the
gte).

Other organisations may prove to be necessay. Examples of these include labour force
training, public services use of land, educetion, support for agriculturd ectivities and the
production of livesock, etc, dl of which ae adminigered by government bodies with
authority in these arees The measures will be devdoped and goplied by the bodies in
question, with  QMM'’s support. Notably, QMM finance the credtion of an economic,
community and socid development fund in thisregard.
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4 Environmental monitoring programme

Environmental  monitoring will enable monitoring of the evolution of the dae of the
environment, more spedificdly in terms of the sendgtive environmenta dements and the
magor operation activities, by means of environmentd indicators, and this throughout the 25
year period proposed for the mining of Mandends minerd sands. It represents, in fact, a
sdi