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1.1

INTRODUCTION

BACKGROUND TO THE DALLOL POTASH PROJECT

Allana Potash Corp. (Allana) is a Canadian publicly traded corporation with a
focus on the international acquisition and development of potash assets.
Allana holds one consolidated potash concession created from the
amalgamation of their four original licenses (Exploration license Numbers —
2952-2954/2000, 2949-2951/2000, 2955-2957/2000 & 1878/2002 from the
Ethiopian Ministry of Mines and Energy) in the Danakil Depression, Afar
National Regional State (ANRS) in the Woreda of Dallol and Berahale (Figure
1.1) @, in north eastern Ethiopia. Allana propose to develop a potash mine
(known as the Dallol Potash Project or the proposed Project) within their
concession area, which covers an area of approximately 158km? (Figure 1.2).
The resource potential of this area is significant and constitutes a potential
target of nearly two billion tonnes of potash.

Under the Ethiopian Environmental Impact Assessment (EIA) Proclamation
(No. 299/2002) the proposed Project requires an EIA and authorisation by the
Environmental Protection Authority (EPA), before any mining activities may
commence. Allana have appointed Environmental Resources Management
(Pty) Limited (ERM) as independent environmental practitioners to undertake
an Environmental, Social and Health Impact Assessment (ESHIA) @ for the
proposed Project.

The objective of this ESHIA is to assess the potential environmental, social and
health impacts associated with the planning, construction, operation and
decommissioning phases of the proposed Project. Allana have not yet
commenced mining, and are currently carrying out exploration activities to
assess the economic feasibility of the proposed Project. Exploration entails
field investigations involving drilling, sampling, geophysics, mapping and
pilot solution mining of the target mineral resource to determine the overall
economic feasibility of the proposed Project.

Allana is one of four companies that currently have mining concessions in the
Danakil Depression. Although this ESHIA will assess the potential cumulative
impacts associated with other mining activities in the Danakil Depression, it
will not specifically assess the direct environmental, social and health impacts
associated with each of these companies’” mining activities. Furthermore, at
this stage of the proposed Project, the routing of linear infrastructure for the
transportation of potash product offsite has not yet been finalised. This
infrastructure will need to be considered under a separate environmental and

(1) The border between the Dallol and Berahale Woreda illustrated in this figure was sourced from the Afar National
Regional State — Finance and Economic Development Bureau (2009). Regional Atlas 2. It must be noted that the border
between the two Woreda is currently under dispute. Discussions with both the Dallol and Berahale Woreda have indicated
that Allana’s concession is administered (including payment of taxes) primarily by the Berahale Woreda Administration.
(2) The use of the term ESHIA as opposed to EIA is to emphasise that the process will not only assess environmental

impacts but will also assess potential socio-economic and health impacts of the proposed Project.
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social impact assessment process at a later stage, once the mineral resource is
proven economically feasible.
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Figure 1.1 Location of the Proposed Project
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Figure 1.2 Proximity of the Allana Concession Area with Respect to the Dallol and Berahale Woreda Boundaries
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1.2

THE ESHIA PROCESS TO DATE

This ESHIA process is being conducted in accordance to the Ethiopian EIA
Proclamation (No. 299 of 2002). The Ethiopian EIA process is made up of a
number of procedural steps, as prescribed in the Ethiopian EIA Proclamation
(n° 299/2000). These procedural steps are also prescribed in the EIA Guideline
Document (final draft 2000) and the EIA Procedural Guideline (Series 1, 2003),
both of which are published by the Federal Democratic Republic of Ethiopia
Environmental Protection Authority. These steps and the process undertaken
to date is as follows:

1. Pre-Screening — not considered relevant in the case of the Dallol Potash
Project, as a full scoping and EIA was deemed necessary due to the
proposed Project involving the development of a new mine.

2. Scoping — the objective of this phase was to present a description of the
proposed Project, the ESHIA process, relevant legislation, the physical,
biological, socio-economic and health characteristics of the Study Area,
perceived issues and an outline of the Terms of Reference (ToR) for the
various specialist studies that will assess the identified environmental,
social and health issues. During this phase, interested and affected parties
and key stakeholders were identified and provided with an opportunity to
raise any interim comments/concerns/queries that they may have with
the proposed Project. The final scoping report was approved by the
Ethiopian Federal Ministry of Mines on 04 May 2012 (reference number:
MAZ229/34) (refer to Annex A).

3. Environmental, Social and Health Impact Assessment - This study
functions as the main assessing document and provides a detailed analysis
of the potential environmental, social and health impacts, supported by
objective and defendable scientific studies. It forms the basis on which the
environmental license /approval is issued.

The Ethiopian EIA procedure according to the aforementioned proclamation
and guidelines is outlined below in Figure 1.3.

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.
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Figure 1.3

Ethiopian EIA Process

Note: The screening phase illustrated in Figure 1.3 was not applicable to this
Project, as the decision to carry out a detailed scoping EIA had already
been made.

Host country laws of Ethiopia relevant to the successful implementation of all
components of the proposed Project were also considered during the EIA
process and all necessary licensing and permitting requirements have been
identified based on current Project concepts and design.

In addition to the applicable regulations and norms of the government of
Ethiopia, the proposed Project has committed to comply with the

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.
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1.3

14

14.1

requirements of the International Finance Corporation (IFC), the World Bank
Safeguard Policies and the African Development Bank (AfDB) Policies and
Strategies. A complete legal review is provided in Chapter 5.

DETAILS OF THE APPLICANT

The contact details for Allana in Ethiopia are as follows:

Allana Potash Corp. Afar
Contact: Jason Wilkinson
Bole Sub City, Kabele 05,
Robel Plaza,
6th Floor
Addis Ababa, Ethiopia
Tel: +251 (0) 116 630 870

DETAILS OF THE ESHIA TEAM

In 2011, Allana appointed ERM as independent environmental and social
practitioners to undertake the ESHIA process for the Dallol Potash Project.
ERM have established an association with local expertise from Ethiopian
environmental and geological consultants, Beles Engineering and TS
Environmental Technology (TET). TET are assisting ERM with the social
impact assessment and stakeholder engagement tasks and Beles Engineering
are assisting with the hydrological and aspects of the ecological study.

Environmental Resources Management

ERM is a global environmental consulting firm employing over 3,300
specialists in over 145 offices in 41 countries. ERM Southern Africa in turn is
one of the largest totally focused environmental consulting firms in the
southern Africa region. The contact details for ERM are as follows:

Environmental Resources Management — Southern Africa
Contact: Mike Everett
Unit 6, St. Helier Office Park,
c/o St Helier Rd and Forbes Drive
Kwazulu-Natal, South Africa
Tel: +27 (0) 31 767 2080,
Fax: +27 (0) 31 764 3643

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.
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14.2

1.4.3

Table 1.1

TS Environmental Technology

TS Environmental Technology
Contact: Samuel Hailu

Saay Building, 4t Floor,
Bole Road (African Avenue)
Addis Ababa, Ethiopia
Mobile: +251 (0) 911 373 167

Beles Engineering

Beles Engineering Pvt. Ltd. Co.
Contact: Tenalem Ayenew
Bole Kifle Ketama,
Kebele 08/09, Jemma Building,
Addis Ababa, Ethiopia
Tel: +251 (0) 116 634 843

The specialists that form part of the ESHIA team are provided in Table 1.1

below.

The ESHIA Team

Activity

Person and Company

Compilation of ESHIA

—  Mike Everett (ERM)
—  Dieter Rodewald (ERM)

Legal Opinions

— Wondemagegnehu G.Selassie

Hydrogeology

—  Stefan Muller (ERM)

—  Heinrich Schreuder (ERM)

—  Prof. Tenalem Ayenew (Beles Engineering)

— Kefyalew Girma Hailemariam (Beles
Engineering)

—  Aregawi Gebremedhin Mengesha (Beles
Engineering)

Air Quality

—  Dr Chris HazellMarshall (ERM)

Noise study

— Rod Linnett (ERM)
— Dale Hutton (ERM)

Ecology

—  Andrew Cauldwell (Natural Scientific
Services)

— Juan Potgieter (Natural Scientific Services)

— Crystal Rowe (Natural Scientific Services)

— Dr. Tadesse Dejenie Haile (Beles Engineering)

—  Dr. Tsehaye Asmelash Dejene (Beles
Engineering)

Socio-economic specialist study and
public participation process facilitator

—  Philippa Spence (ERM)

— Lisa Van Dongen (ERM)

—  Nomsa Fulbrook-Bhembe (ERM)

—  Alastair Gow-Smith (ERM)

—  Samuel Hailu (TS Environmental)

—  Hirut Yibabe (Independent Specialist)

—  Dr Ali Hassan Muhaba (Independent
Specialist)

Community Health and Safety

—  Philippa Spence (ERM)

—  Alastair Gow-Smith (ERM)

— Nomsa Fulbrook-Bhembe (ERM)

— Fikru Tessema (Independent Specialist)

ENVIRONMENTAL RESOURCES MANAGEMENT
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1.5

1.6

Archaeology and Cultural Heritage —  Philippa Spence (ERM)

—  Alastair Gow-Smith (ERM)

—  Emlen Myers (ERM)

—  Doug Park (ERM)

— Dr. Hailu Zeleke (Independent Specialist)

Visual — John Flannery (ERM)
—  Naushad Tahsildar (ERM)
— Dale Hutton (ERM)

PURPOSE OF THIS REPORT

The purpose of the ESHIA report is to present the following;:

¢ A detailed description of the proposed Project and relevant Project
alternatives;

e The ESHIA process and a detailed legal review of legislation, guidelines
and strategies pertinent to the proposed Project and associated ESHIA;

e The outcomes associated with stakeholder engagement activities carried
out to date;

® A detailed baseline review of the physical, biological , socio-economic and
health characteristics of the Study Area;

* An assessment of impacts to the physical, biological, socio-economical and
health environments related with the different phases (construction,
operational and decommissioning and closure phases) of the proposed
Project;

e Mitigation measures and associated management plans that aim to avoid
/minimise/manage the severity of identified impacts; and

* An assessment of cumulative impacts associated with other planned,
existing or project-related developments in the Study Area.

STRUCTURE OF THE ESHIA

This ESHIA is broken up into three volumes. These include:

e Volume One — ESHIA Report;
o Volume Two — Annexures; and
*  Volume Three — Environmental and Social Management Plans (ESMP)

The structure and contents of these volumes may be seen in Table 1.2 to Table
14.

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.



Table 1.2

Table 1.3

Volume One — ESHIA Report

Chapter

Contents

Chapter 1 - Introduction

Presents a brief background to the Project and
the purpose and structure of the report

Chapter 2 — Project Description

Describes the Project Area and the proposed
Project components

Chapter 3 — Project Motivation

Describes the need and motivates the rationale
for the proposed Project

Chapter 4 — Project Alternatives

Discusses the Project alternatives that have
been considered in the ESHIA process

Chapter 5 — Applicable Legislation and
Standards

Describes the legislative, policy and
administrative requirements, as well as
international good practise and local
development plans and guidelines applicable
to the Project

Chapter 6 — Environmental, Social and Health
Impact Assessment Process

Describes the EISHA Process followed for the
Project and the associated impact assessment
methodology employed

Chapter 7 — Stakeholder Engagement

Summarises the stakeholder engagement for
the ESHIA Project

Chapter 8 — Receiving Environment — Physical
and Biological Characteristics of the Study
Area

Provides a detailed baseline assessment of the
receiving physical and biological environment
in the Study Area

Chapter 9 — Receiving Environment — Socio-
economic and Health Characteristics of the
Study Area

Provides a detailed baseline assessment of the
receiving socio-economic and health
environment in the Study Area

Chapter 10 — Assessment of Physical and
Biological Impacts and Mitigation

Presents the predicted impacts to the physical
and biological environment as a result of the
proposed Project and associated mitigation

Chapter 11 — Assessment of Socio-economic and
Health Impacts and Mitigation

Presents the predicted impacts to the socio-
economic and health environment as a result of
the proposed Project and associated mitigation

Chapter 12 — Assessment of Cumulative
Impacts and Mitigation

Presents the cumulative impacts that are as a
result of existing and further planned
developments in the Study Area and other
Project related developments

Chapter 13 — Environmental, Social and Health
Management System

Presents the system necessary for the
integrated management of all social, health
and environmental management plans

Chapter 14 — Conclusion

Summarises the key findings of the ESHIA

Volume Two - Annexures

Annexure

Contents

Annex A — Scoping Report Approval Letter

Approval letter for the Scoping Report from
the Federal Democratic Republic of Ethiopia
Ministry of Mines.

Annex B - Baseline Data Collection
Methodologies for Ecological and Social
Studies

Presents the methodology used to collect
primary and secondary baseline for the
ecological and social studies.

Annex C— ESHIA Stakeholder Engagement
Plan

Presents a detailed overview of all stakeholder
engagement activities taken place during the
course of the ESHIA process.

Annex D - Social Impact Assessment
Sensitivity Criteria

Describes the impact criteria used to define
social sensitivities.

ENVIRONMENTAL RESOURCES MANAGEMENT
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Table 1.4

Annexure

Contents

Annex E — Inventory of Cultural Heritage Sites
Identified at the Project Site

Provides a complete inventory of all cultural
heritage sites identified in the Study Area.

Annex F — In-migration Risk Assessment

Considers the potential for the proposed
Project to lead to significant levels of Project-
Induced In-Migration.

Volume Three — Environmental and Social Management Plans

Management Plan

‘ Contents

Environmental Management Plans

Annex A - Air Quality Management Plan

A plan that addresses potential air quality
related impacts that have been identified in the
ESHIA and associated air quality impact
assessment.

Annex B - Biodiversity Management Plan

A plan to set out a formal system by which
Allana can manage mitigation measures that
will reduce the impacts on biodiversity.

Annex C — Emergency Response Plan

A plan that presents a framework outlining
procedures essential for effectively containing
emergency situations for the proposed Project.

Annex D - Integrated Mine Closure Plan

A plan that presents a framework which aims
to address environmental issues related to the
rehabilitation, decommissioning and closure of
the proposed Project.

Annex E — Spill Prevention, Control and
Containment Plan

A plan developed to address the general
requirements for management of unplanned
spills of dangerous or hazardous materials.

Annex F — Waste Management Plan

A plan developed to address the potential
waste-related impacts that have been identified
in the ESHIA.

Annex G — Water Management Plan

A plan developed to address the potential
water related impacts that have been identified
in the ESHIA.

Social Management Plans

Annex H — Archaeology and Cultural Heritage
Management Plan

Provides detail regarding the implementation
of avoidance, mitigation and management
measures for impacts related to items of
archaeological or cultural heritage significance.

Annex I - Community Development Plan

A plan developed to enhance the positive
impacts of the Company’s presence in the area,
focusing where needs have been identified in
the areas of health and education
infrastructure, skills and enterprise
development as well as capacity building and
livelihoods diversification.

Annex | - Community Health Safety and
Security Management Plan

A plan describing the approach to managing
the relevant impacts related to community
health safety and security.

Annex K - In-Migration Management Plan

A plan describing the approach to managing
the potential impacts and consequences of
Project-Induced In-Migration.

Annex L — Sourcing, Procurement and
Recruitment Management Plan

A plan guiding the sourcing and recruitment
of the direct and indirect workforce and the
procurement of goods and services.

ENVIRONMENTAL RESOURCES MANAGEMENT
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Management Plan Contents

Annex M — Stakeholder Engagement Strategy | A plan that sets the framework to guide
Allana’s approach to stakeholder engagement
for the life of Mine following completion of the
ESHIA.

Annex N — Worker Management Plan A plan providing detail regarding the
implementation of avoidance, mitigation and
management measures for workforce related
impacts.

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.
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2.1

PROJECT DESCRIPTION

This chapter provides a description of the proposed Project and associated
phases and activities, and ancillary infrastructure. The information provided
in this section is derived from the resources report for the Danakil Potash
Deposit and the Preliminary Economic Assessment (PEA) associated with the
bankable feasibility study currently been undertaken by Ercosplan, the
appointed Engineering and feasibility consultants for the Dallol Potash
Project. Furthermore, this Project description formed the terms of reference for
specialist studies associated with this ESHIA.

PROJECT BACKGROUND

Potash (), also known as potassium chloride (KCl), is predominately used as
an ingredient in fertilizer for agricultural purposes (90%), while the remaining
supply is used in chemicals production (Allana, 2009).

The Danakil Depression can be characterised as a tectonic graben @), located
100 to 125m below sea level. The Allana concession area is located within this
graben and consists of salt flats with alluvial fan deposits along the western
perimeter. Historical data indicates the local occurrence of potash salts within
the concession area. The geological history of the Danakil Depression is linked
directly to the rifting process and tectonic faulting, which essentially opens the
graben structure, a process that is still on-going. Potash occurs within this
graben in a geological layer known as the Houston Formation (Figure 2.1),
which consists of the mineralised layers Sylvinite, Carnallitite and Kainitite.
Allana proposes mining a portion the Sylvinite & Carnallitite mineral deposit in
their concession area, through a process known as solution mining, described
in further detail in Section 2.4.1.

An exploration programme to assess the concentration of these Potash salts
was initiated by Allana in 2010 and is still on-going. In addition, a 2D seismic
survey was undertaken to evaluate the geology and continuity of the resource
deposit. Results from these surveys indicated and measured a Sylvinite
mineral resource of approximately 110.6 million tonnes (at 31.1 % KCI) and
60.8 million tonnes (at 30.7% KCI) respectively. This resource will contain an
approximate 53 million tonnes of KCI product (Allana Potash Corp., 2012)
(Table 2.1).

Production is estimated to produce 1 million tonnes of K60 potash product
(95% KCI) per year. The potash resources in different categories per mineral
resource are outlined in Table 2.1.

(1) A group of potassium (K) bearing minerals and chemicals. The dominant potash in the market is a compound known as
potassium chloride (KCI).

(2) A depressed segment of the crust of the earth bounded on at least two sides by geological faults

(3) A geological mineral that consists of Sodium Chloride (NaCl), a mineral mined as a source of potash

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.
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Figure 2.1

Table 2.1

Potash Mineralisation

Source: Ercosplan, (2011)

Mineral Resources by Potash Member

Mineralised Material KCl Grade | KCI (106t)
Tonnage (10° t) [%]
Sylvinite 60.78 30.7 18.66
Upper Carnallitite 49.94 17.49 8.74
Measured
Lower Carnallitite 137.67 11.12 15.31
Kainitite 319.43 20.15 64.37
Sylvinite 110.58 31.05 34.34
Upper Carnallitite 105.60 16.69 17.62
Indicated .
Lower Carnallitite 131.42 10.58 13.90
Kainitite 382.12 20.36 77.79
Sylvinite 46.62 30.25 14.10
Upper Carnallitite 89.67 13.81 12.39
Inferred —
Lower Carnallitite 78.15 8.48 6.63
Kainitite 373.71 20.35 76.05

Source: Ercosplan, June (2012)

* Measured - these are indicated resources that have undergone enough further sampling that a
competent person has declared them to be an acceptable estimate, at a high degree of

confidence.

** Indicated - this is simply an economic mineral occurrence that has been sampled to a point
where an estimate has been made at a reasonable level of confidence.

*** Inferred - this is an assumed, unverified estimate of a low level of confidence.

ENVIRONMENTAL RESOURCES MANAGEMENT

2-2

ALLANA POTASH CORP.



2.2

PROJECT LOCALITY

The Project Site is approximately 590km north east of the capital Addis
Ababa and 330km north west of Djibouti (refer to Figure 1.1 in Chapter 1).
Orientation of the Project site within the Danakil Depression is provided in
Figure 2.2.

Allana is one of four concession holders within the Danakil Depression.
Other concession holders include:

BHP Billiton (BHP) - BHP, who completed their first phase of seismic
surveys (totalling a length of approximately 300 to 400km) and had
entered into the first phases of their exploration drilling programme, when
they made a decision to withdraw from their project in the Danakil. BHP
have not made a definitive statement as to why they have withdrawn from
Ethiopia, however, this decision is most likely based on global trends and
BHP’s exploration and mining project consolidation efforts worldwide. To
date, BHP still holds the licence to their concession.

Ethiopian Potash Corporation (EPC) - EPC, a Canadian Listed
Exploration company who has an agreement in place with G&B to conduct
exploration work in their license areas. Exploration commenced with
diamond drilling in May 2011 and to date the company has completed
over 25 exploration holes.

Samaria - Samaria, a private Israeli construction company that
opportunistically picked up an exploration and a mining license in the
area in 2008. To date, the company has not completed any work in the area
and subsequently the mining license was removed by the MoM and sold
on to Haro Petroleum. This license was then acquired by Allana in 2010.
Samaria still owns the exploration rights to their property, though the area
has little potential as it covers a large portion of Dallol Mountain.

Yara/ Sainik Potash Private Limited - Sainik, a joint venture with Yara
International (a fertilizer company based in Norway) have been carrying
out exploration drilling in their concession area since March 2010, and
have recently completed their exploration drilling programme.
Yara/Sainik have now embarked on a solution mining pilot programme
and have recently constructed pilot evaporation ponds. The pilot
programme is being supervised by Ercosplan.

In November 2012, Allana made a strategic acquisition of Nova Potash
Corporation (Nova), who had previously amalgamated three Potash
Exploration Licenses (held under Nova and General Trading) into one
large Exploration License. At the time of the acquisition Nova had drilled
approximately twenty-one exploration holes. The Nova license also
incorporates extensions of the alluvial fans and potential aquifers present
on the western portion of the Allana license. Coupled with Allana's land
position in its adjacent claims, upon closing of the transaction, Allana will
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control approximately 312 km? of the centre of the potash basin in the
Dallol area.

These concession holders, together with their concession areas are
illustrated in Figure 2.3. Figure 2.2 provides context as to the location of
these concession areas, relative to the Allana concession, within the
broader region.
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Figure 2.2 Orientation Map of Project Site
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Figure 2.3 Concession Areas in the Danakil Depression
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2.3

231

PROJECT PHASES

Mining projects are developed in set phases, with each phase having a
different combination of activities. For ease of reference, the proposed
Project has been divided into the following phases:

e Exploration and Prospecting;

e Planning;

e Construction;

e Operation (mining); and

¢ Decommissioning and Closure.

Please Note - the scope of the Project associated with this ESHIA relates to
the construction, operation and decommissioning phases.

The above mentioned Project phases are discussed below.

Exploration and Prospecting Phase

The exploration and prospecting phase commenced in 2010 and is still on-
going. This phase largely entailed field studies and testing of the mineral
resources to determine the overall economic feasibility of the proposed
Project. This phase was essentially divided into three main activities,
namely geological investigation, the establishment of infrastructure
including an exploration camp and the installation of test wells and
associated evaporation ponds for pilot solution mining investigations.

Geological Investigation

The aforementioned prospecting and exploration licences give Allana
exclusive rights in terms of exploring the mineral resources of Potash and
related salts in the license (concession) area. Exploration activities
undertaken to date includes 2D seismic surveys and diamond core drilling
for sampling and resource definitions.

2D Seismic Surveys

In total five 2D seismic lines of 44.83km in length were completed during
year 2010. Results from this survey indicate a number of reflecting
horizons. Although the deposit horizons cannot be unequivocally
identified, the overall continuity of the layering suggests that the salt
deposit is continuous and horizontal. Results from the 2D seismic surveys
are supplemented with information obtained through drilling (described
below).

Drilling

Drilling data for the proposed Project arises from two sources, namely:
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1. Historical data from holes drilled by The Ralph M Parsons Company
(Parsons) potash exploration campaign (a total of 25 drill holes within
the Allana License areas) during the 1960’s.

2. Recent drilling completed by Allana during 2010 to Quarter 3 of 2012.

With regards to Allana exploration, three holes (refer to Figure 2.4 for an
example of an exploration drill site) were drilled in year 2010 in between
the two western Sainik license areas in an accessible part of the concession
area. The objective of these three drill holes was to confirm historical data
from the Parsons campaign. Once these holes were completed, two more
holes were drilled in the southern part of the concession area. These drill
holes confirmed the existence of the potash bearing Houston geological
formation (Figure 2.1) in the central region of the basin. To determine how
far the Houston formation extends and the extent of the salt deposit,
drilling extended to the west of the concession area. In June 2012 Allana
released the most up to date resource estimate (estimates reported in Table
2.1). These results conform to the National Instrument 43-101 Canadian
Standard and were based on drill holes within the concession area (refer to
Figure 2.5 for location of exploration drill holes) and results from the 2D
seismic surveys. Geological mapping also identified four potash horizons
(Sylvinite, Upper Carnallitite, Lower Carnallitite and Kainitite members)
rather than the two horizons identified by Parsons.
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Figure 2.4 Example of an Exploration Drill Site

Source: Hickman, Allana Potash Corp. (2011)
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Figure 2.5 Map Illustrating the Locality of Allana Exploration Drill Holes
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Establishment of Infrastructure - Exploration Camp

In order to accommodate staffing requirements for exploration and evaluation
activities, an exploration field camp to accommodate 130 people was
established to the south of the concession area (Figure 2.6), within close
proximity to the village of Hamad Ela. The exploration camp primarily
provides accommodation, messing facilities, a laundry, a mechanical
workshop, stores and offices for Allana employees and specialists whilst
onsite. This camp will be used during the construction phase of the proposed
Project.

Figure 2.6 Allana Exploration Camp

Dallol Camp February 2012

Dallol Camp October 2012
Source: Wilkinson, Allana Potash Corp. (2012)
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Figure 2.7

Pilot Solution Mining Investigations

In order to assess the feasibility of solution mining as a means of successfully
extracting potash from the ground and creating a commercial product, Allana
developed a series of pilot evaporation test ponds, each measuring 15m x 25m
x 1.8m, in January of 2012 (Figure 2.7). Brine with a chemistry matching the
Sylvinite zone was utilised to test evaporation characteristics at the Study
Area and to create a crystal crop for preliminary flotation studies. Evaporation
in the ponds proceeded rapidly, averaging approximately 1cm per day.

Test Evaporation Ponds

Source: Wilkinson, Allana Potash Corp, (2012)

Furthermore, Allana developed a trial Sylvinite solution well, which became
operational in September 2012 (Figure 2.8). This trial well is utilising water
from a fresh water production well installed by Fugro situated approximately
5km west in the alluvial fans. The brine from this trial well will be directed to
the test evaporation ponds and results derived from the crystal crop will be
used to finalise processing design.
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Figure 2.8

2.3.2

2.3.3

Trial Sylvinite Solution Well

Planning and Engineering Phase

The exploration and prospecting phase is currently guiding the detailed
planning and engineering phase, and it is during this phase that the ESHIA
team worked closely with the engineering design team. This allowed possible
Project process, layout and design alternatives to be investigated, and the
assessment of impacts and identification of impact mitigations measures that
will be incorporated into the overall Project design. These anticipated impacts
and associated mitigation measures are presented in the form of an ESHIA
Report (this report) and associated Management Plans (Volume Three of this
ESHIA).

Construction Phase

The construction phase cannot commence prior to the completion of the
planning phase and approval of the associated ESHIA (this report) by The
Ethiopian Ministry of Mines (MoM). On the assumption that the mine will be
established and that all relevant rights and permits will be obtained, it is
assumed that construction will commence in 2013. The construction phase will
likely include the following initial construction activities:

e Access road construction to the mining drill hole sites;

e Establishment of a staff village;

e Establishment of the permanent office and support facilities;
e Establishment of a mine processing facility;

e Continuation of test facilities;
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e Establishment of evaporation ponds;
e Equipment and facilities establishment; and
e Solution mining preparation.

2.3.4 Operational Phase

Once the construction phase of the proposed Project is complete, the Phase 1
operational phase will commence in the area illustrated in red in Figure 2.9
overleaf. Early estimates indicate a potential mine life of 19 to 30 years for the
Sylvinite horizon with a potential to generate an indicated mineral resource of
approximately 110.58 million tonnes containing 34.34 million tonnes of KCl,
and an additional inferred mineral resource of 46.62 million tonnes containing
14.10 million tonnes of KCl (refer to Table 2.1).
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Figure 2.9 Potential Area for First Phase Solution Mining within the Allana Concession Area
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2.3.5

2.4

2.4.1

Decommissioning and Closure Phase

Decommissioning and closure occurs at the end of the mine life. A conceptual
integrated mine closure plan has been prepared as part of this ESHIA (Annex
D of Volume Three); however, this plan will be revised throughout the life of
the mine and includes the following:

¢ Decommissioning and sale of mining equipment and infrastructure;
e Restoration and rehabilitation of disturbed areas; and
e DPost closure monitoring.

PROJECT DESCRIPTION - PREFERRED ALTERNATIVE

The following section provides a description of the preferred Project
alternative for this study. Other alternatives to the solution mining technique
are described in Chapter 4.

This section begins by describing solution mining, the preferred mining
method for the proposed Project; following which, the methods proposed for
the processing of brine are discussed. The section then concludes by
describing the infrastructure and services requirements for the proposed
Project.

Solution Mining

Solution mining was validated as being the most economical and amenable
mining method for the Project (Ercosplan, 2011). This method can only be
employed when the product which is to be mined is not shallower than 80m
below ground surface; the material being mined is more soluble than the
surrounding materials in a selected solvent, the dissolution rate is high
enough to achieve high concentrations of the required elements in a
reasonable amount of time; and if there is enough solvent (fresh to brackish
water) available. Furthermore, the dissolution rate needs to be high enough so
that higher concentrations of the mined material can be achieved in a
reasonable amount of time.

The mining method requires that a number of wells be drilled from the
surface through to the deposit (Process 1 in Figure 2.10). The solvent (water or
prepared brine) is injected through a leach string, which is positioned in the
well, into a cavern in the deposit (Process 2 in Figure 2.10). Once in the deposit,
the solvent dissolves the ore forming a brine solution; following which, the
brine is removed from the resulting cavern and pumped through to the
surface through use of a double leach string (Process 3 in Figure 2.10). At
ground surface, the brine is transported through to the evaporation ponds for
crystallisation (Process 4 in Figure 2.10) where brine is evaporated to form
potash bearing crystals (Process 5 in Figure 2.10). Crystals are then removed
from the evaporation ponds and crushed (Process 6 in Figure 2.10). Once
crushed, the crystals are processed in the processing plant for extraction of the
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KCl (Process 7 in Figure 2.10). With the exception of the wells, all
infrastructure for the operation (viz. pumps, tanks, piping systems and
processing plant) are located on the surface.

Figure2.10  Solution Mining Process Flow

Mass and Volume Balances

The following presents a preliminary mass and volume balance for a typical
cavern, which can be used as a base to estimate the required size of the brine
field and assess the brine field dynamics.
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As a first estimate, the area suitable for solution mining has been defined
based on the following, where:

(i) The deposit thickness is greater than two meters and Sylvinite content
is over 15%, and

(i)  The depth of the top of the deposit is at over 80m, to ensure that
enough material remains above the caverns to avoid development of
sink holes.

The resulting area (illustrated as Brine Field) is presented in Figure 2.9.

The planned configuration has to be verified and optimized by rock
mechanical modelling using deposit specific data. The test work to obtain
these data is currently underway. Within the planned mining area, the
average Sylvinite deposit thickness is about 3.3m, which has been assumed as
the average mineable thickness for solution mining. A simple single well
cavern with a radius of 40m and a minimum distance between the caverns of
60m has been proposed (Figure 2.11). In this configuration a cavern with its
pillar has an area of about 14,700m? and an ideal cavern has an area of
5,027m?, resulting in an area extraction ratio of 34.2%.

With an average deposit thickness of 3.3m, each cavern has an ideal volume of
about 16,500m? at an average density (for the Sylvinite Member) of 2.15t/m3.
This translates to an ore tonnage of about 35,500 tonnes per cavern and a KCl
content of approximately 11,000 tonnes (Ercosplan, 2012).
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Figure 2.11

Cavern Configuration

safety pillar

safety pillar safety pillar

safety pillar

Source: Ercosplan, (2011)

An annual production of 1,000,000 tonnes of mined out product (MOP) at an
assumed processing efficiency of 85% requires annual mining of 1.1 million
tonnes of KCl. Given that each cavern is estimated to produce approximately
11,000 tonnes of KCl, 102 caverns will be required per year for the proposed
Project.

Based on experience with other solution mining projects, the expected average
KClI saturation of outflow brine, after dissolution within the cavern, will be
between 75 and 80% at ambient deposit temperature of 40°C. The expected
composition of brine is as follows:

e KO - 125.0g/1

e NaCl - 255.0g/1

e MgClL - 1.2g/1

e CaSO; - 3.0g/1

e HO - 842.0g/1
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Please Note - the above mentioned composition still needs to be verified by
dissolution testing from the deposit by in-situ solution mining test work. Work
to achieve the actual (non-theoretical) brine composition of the dissolved
Sylvinite is on-going as part of the feasibility study. Brine will be produced
from the well towards the end of 2012.

In order to produce 1.1 million tonnes of KCI annually, 8.9 million m?® of brine
with 125 g/1 of KCl will be required per year; this translates to 1,120m? of
brine required per hour (assuming that the brine field is run continuously, 24
hours a day, seven days a week, for a total of 8,000 hours per year).

Based on experience with other Sylvinite solution mining projects, an average
production brine flow rate of 40m3/h is expected per cavern, which indicates
that on the brine field, 28 caverns have to be operated in parallel (Ercosplan,
2011).

Outline of the Mining Operation

A solution mining operation starts by sinking a well with a large diameter
drill hole towards the Sylvinite deposit. Once the well is sunk the following is
undertaken:

Sump Leaching: material is dissolved from around the leach string after it is
inserted inside the cemented casing. This is done to promote a good fluid flow
around the string and also to create a depression at the base of the cavern
around the leach string. This results in a settlement zone where insoluble
material and any residual crystals and falling cement can settle inside the
cavern so that the leach string is not blocked during undercut and production
leaching.

Undercut Leaching: This process involves the dissolution of material below the
Sylvinite deposit, normally within the Upper Caranllitite and Intermediate
Units, which allows a stable flow regime in the cavern to be established.
Preparation leaching uses water as a solvent, and produces brine that is low in
KCl and high in MgCl,, NaCl, CaSOs, and MgSO,. Composition varies
depending on the dissolved rock chemistry. This brine has to be transported
away from the cavern, kept separate from production brine and disposed of
into the settling ponds or used as pre-concentrated solvent in the solution
mining operation. Average flow rates over the cavern development stage are
in the range of 10 to 25m? of brine per hour. It is expected that sump leaching
for any given cavern will take between 6 and 9 months.

Direct Production Leaching: This process involves dissolution of the deposit
to produce high grade KCl production brine. Direct production leaching uses
water as the solvent and the resulting production brine is transported to the
solar evaporation ponds. Flow rates during direct production leaching are in
the range of 30 to 50m?® of brine per hour, with an expected average of
40m3/hour. When mass and volume balance calculations indicate that the
cavern has reached it final diameter of 80m, solvent injection is stopped. At
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this stage, the cavern contains an appreciable amount of brine. This brine can
be extracted by carrying out either one of the following displacement
techniques:

e Displacing the brine through the use of high density MgCl, rich brine
which flushes the cavern.

e Displacing the brine from the cavern with NaCl rich brine, otherwise
known as “Secondary Mining”. This NaCl rich brine is left in the cavern
and can over time react with Sylvinite from the wall of the cavern to form
brine with KCl, which is suitable for production. Continued injection of
high density NaCl rich brine into the cavern will in time displace the less
dense KCl rich brine dur