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LIST OF ACRONYMS

Abbreviation |Full Definition
pg/md Micrograms per cubic meter
um Micrometer
AfDB African Development Bank
AQS Air Quality Standard
DMRB Design Manual for Roads and Bridges
EHS Environmental Health and Safety
ESHIA Environmental, Social and Health Impact Assessment
g/m? Grams per meter squared
g/m?2/day Grams per meter squared per day, a unit of dust deposition
IAQM Institute of Air Quality Management
IFC International Finance Corporation
KCl Potassium chloride
km Kilometer
kph Kilometer per hour
Milligrams per meter squared per day, a unit of dust
mg/m?/day |deposition rate
mm Millimeters
mph Miles per hour
m/s Meters per second
NaCl Sodium chloride salt
NO; Nitrogen dioxide
NOx Oxides of nitrogen
Process Contribution, the amount of airborne pollution that
PC arises as a result of the process emissions
Predicted Environmental Concentration, the PC added to the
PEC existing baseline
Particulate matter which passes through a size-selective inlet
with a 50% efficiency cut-off at 2.5 pm aerodynamic
PM diameter
Particulate matter which passes through a size-selective inlet
PMio with a 50% efficiency cut-off at 10 pm aerodynamic diameter
SO, Sulphur dioxide
TA-Luft German air quality legislative tool
TSP Total Suspended Particles (in air)
UK United Kingdom
USEPA United States Environmental Protection Agency
WHO World Health Organization
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DEFINIITIONS

Air Quality Guideline and Air Quality Interim Target: Are the maximum
allowable concentrations of pollutants in air, defined either in terms of the
entire concentration in air, or the concentration arising from the Project related
activity.

Dust Deposition Nuisance Criteria: Are the levels of dust deposition which
are set to avoid causing nuisance issues at receptors.

Air Quality Action Level: Are levels relating to concentrations of pollutants in
air, or dust deposition at which action should be taken on site to reduce
emissions.

Friable Material: Material which can result in emissions of dust when
disturbed, or when handled.

Real Time Monitoring: this is monitoring undertaken with a sample that
actively draws an air sample (i.e. pumped) and provides instantaneous,
immediate monitoring results.

Passive Monitoring: this is monitoring that utilizes the passive deposition of
samples into a collection bottle and requires subsequent laboratory analysis.

Visual Monitoring: this is monitoring undertaken by eye and relying upon
professional judgment to identify excessive emissions and any potentially
significant issues associated with nuisance.

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.



1.1

Box 1.1

1.2

INTRODUCTION

Allana Potash Corp. (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 in the Woreda of Dallol and
Berahale, in north eastern Ethiopia. Allana propose to develop a potash mine,
within their concession area. As part of the approval process for the proposed
Project a suite of management plans need to be compiled to address the issues
identified in the Environmental, Social and Health Impact Assessment
(ESHIA). The management plans address impacts identified in the ESHIA and
are implemented as part of an environmental management system for the
proposed Dallol Potash Project.

Several activities associated with the proposed Project will result in the
emission of dust, and by association, PMio and PM»s, which could impact on
the receiving environment. This Air Quality Management Plan (AQMP) has
been developed to address the potential air quality related impacts that have
been identified in the ESHIA and associated air quality impact assessment.

PoLICY STATEMENT AND OBJECTIVES

The AQMP has been compiled within the context of the proposed Projects
Environmental Policy Statement, as set out in Box 1.1 below.

Environmental Policy Statement

Allana will evaluate, plan, construct, and operate all projects and facilities to reduce adverse
environmental impacts and to meet or exceed applicable environmental laws, regulations, and
standards. In the absence of applicable regulations, the Company will apply cost effective best
management practices to protect the environment.

OBJECTIVES

The objectives of this Plan are as follows:

e Provide measures and control for the reduction in emissions of dust, PMig
and PM2,5.

e Provide measures and controls for the maintenance of equipment and
vehicles.

e Provide a schedule for ambient air quality monitoring.
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1.4

e DProvide action levels relating to monitored impacts, and the
implementation of remedial activities in the event of action levels being
triggered.

PURPOSE AND SCOPE

The purpose of the AQMP is to set out the actions and responsibilities for the
control of emissions to air. This relates to construction, operation and
decommissioning of the proposed facility.

The scope of the AQMP covers construction activities, insomuch as relates to
control of dust emissions from construction and decommissioning activities
and road vehicles, and emissions from vehicles. With regard to the operational
phase, the AQMP relates to emissions from the process itself, control of dust
raised by on-site activities and emissions arising from road vehicles.

LINKAGE TO OTHER ENVIRONMENTAL AND SOCIAL PLANS

The AQMP links directly with the community Health, Safety and Security
Plan (CHSSMP). Air quality has a direct link to social plans, specifically in
regard to areas where people reside. The primary concern pertaining to air
quality is people’s health followed by negative impacts on the environment.
Thus it is imperative that any future social development takes into account the
zones of air quality impacts.

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.
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2.2

SUMMARY OF LEGAL AND OTHER REQUIREMENTS

A summary of the legal requirements and standards relevant to the Air
Quality Environmental Management Plan are presented below.

NATIONAL REGULATORY FRAMEWORK

Within Ethiopia, the following document sets out the key considerations
pertaining to air quality:

e Constitution of the Federal Democratic Republic of Ethiopia

The constitution sets out the concept of sustainable development and provides
the rights around living in a clean and healthy environment.

e Environmental Impact Assessment Proclamation (no. 299/ 2002)

The EIA Proclamation n® 299/ 2002 came into force on 3rd December 2002.
Any project listed in any directive issued pursuant to this Proclamation is to
be subjected to an EIA. Project impacts must be assessed based on the size,
location, nature, cumulative effect with other concurrent impacts or
phenomena, trans-regional effects, duration, reversibility or irreversibility or
other related effects of the project.

e Environmental Pollution Control Proclamation (n° 300/2002)

The Environmental Pollution Control Proclamation came into force on 3
December 2002. The Proclamation advocates a “polluter pays” policy and the
Environmental Protection Agency (EPA) or relevant regional environmental
agency has the right to close or relocate any enterprise if the activity being
carried out poses a risk to human health or to the environment.

NATIONAL GUIDELINES AND STANDARDS

Within Ethiopia, the following document sets out the key considerations
pertaining to air quality:

e Environmental Standards for Industrial Pollution Control in Ethiopia.

This document sets out emission limits for emissions to air from fertiliser
production; this is considered to be the most appropriate guidance related to
the proposed Allana operations. In addition, the document sets out emission
limits for other processes, including emission limits for total particulate matter
and emission limits from combustion processes which are relevant to this
study.

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.
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There are no standards enforced in Ethiopia through national legislation that
are applicable to ambient air quality (as opposed to emissions, as set out
above). Therefore, the air quality guidelines advocated by the International
Finance Corporation (IFC) will be utilised instead.

INTERNATIONAL GOOD PRACTICE FRAMEWORK

The principle international documents referenced in the assessment are those
from the IFC guidelines. However, these documents in themselves refer to
good practice and statutory guidance from a number of sources, from, for
example, the United States, Australia and the United Kingdom. Where
appropriate, non-IFC guidance has been utilised to inform good practice and,
in particular, to inform mitigation and emission control. In addition reference
is made to the UK Government guidance! for the calculation of emissions of
greenhouse gases.

Guidance from the International Finance Corporation

The IFC Environmental, Health and Safety (EHS) standards are considered
throughout the assessment and provide the overarching guidance and
principles for undertaking the assessment. The key documents considered are:

e [FC (2007) Environmental, Health, and Safety Guidelines: General EHS
Guidelines.

e [IFC (2007) Environmental, Health, and Safety Guidelines General
Guidelines: Environmental Air Emissions and Ambient Air Quality.

e [FC (2007) Environmental, Health, and Safety Guidelines: Mining,.

e JFC (2008) Environmental, Health, and Safety Guidelines: Thermal Power
Plants.

Within these documents the principles for undertaking the assessment of
impacts to air quality are set out. In addition, air quality standards are also set
out, along with, where appropriate, emission limits and guidelines for specific
technologies and operations.

One of the key aspects set out in the IFC guidelines, are ambient air quality
standards based upon the World Health Organisation (WHO) Air Quality
Guidelines for Europe 2000 and 2005 update. These are the principle air
quality standards and guidelines utilised in the assessment. These are set out
in Table 2.1.

1 UK Government Department for Environment, Food and Rural Affairs (2012) 2012 Guidelines to Defra/DECCs GHG
Conversion Factors for Company Reporting: Methodology Paper for Emission Factors

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.



Table 2.1

Air Quality Standards and Guidelines

Pollutant Averaging Period WHO Guideline Value (ug/m3)
125 (Interim target-1)
24-hour maximum 50 (Interim target-2)
SO, -
20 (guideline)
10-minute maximum | 500 (guideline)
NO 1-year mean 40 (guideline)
2 1-hour maximum 200 (guideline)
TSP 1-year mean No guideline
24-hour maximum No guideline
70 (Interim target-1)
1-vear mean 50 (Interim target-2)
y 30 (Interim target-3)
mine
24-hour assessed as the (In er%m arget-1)
. . 100 (Interim target-2)
third highest 24 hour .
eriod (99th percentile) 75 (Interim target-3)
P P 50 (guideline)
35 (Interim target-1)
25 (Interim target-2)
1-year mean .
15 (Interim target-3)
PMas 10 (guide.zline)
75 (Interim target-1)
24-hour maximum 50 (Interlrr'l target-2)
37.5 (Interim target-3)
25 (guideline)

With regards to dust deposition standards, there are several standards and
guidelines published by various bodies. These are set out in Table 2.2.

ENVIRONMENTAL RESOURCES MANAGEMENT
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Table 2.2

Dust Deposition Nuisance Criteria

Criteria definition

Measure of soiling

(mg/m?%day)

Data source

National Guidelines

Possible Nuisance

350 (monthly mean)

TA-Luft (Germany)

Very Likely Nuisance

650

TA-Luft (Germany)

First Loss of Amenity

133 (monthly mean)

West Australia Nuisance Standard

Unacceptable reduction in air

quality

333

West Australia Nuisance Standard

Serious nuisance 200 UK recommended nuisance dust
deposition rate
Nuisance dust deposition 133 Malaysia air quality standard

Evidence based guidelines

Noticeable (urban) 95 Source 1
Possible complaint (rural) 119 Source 1
Objectionable 167 Source 1
Probable complaint 476 Source 1
Serious complaint 1191 Source 1

Note: Source 1: Cites:
Hancock, R. P., Esmen, N. A, and Furber, C. P. (1976) "Visual Response to Dustiness",
Journal of the Air Pollution Control Association, 26 (1), 1976, pp54 -57;

Beaman, A. L. and Kingsbury, R. W. S. M. (1981) "Assessment of Nuisance from
Deposited Particles Using a Simple and Inexpensive Measuring System". Clean Air, 11,
1981;

Bate, K. J. and Coppin, N. J. (1991) "Dust impacts from mineral workings", Mine and
Quarry, 20 (3), 1991, pp31 - 35;

Hofschreuder, P. and Vrins, E. L. M. (1992) "Nuisance from coarse dust", Journal of
Aerosol Science, 23 (S1), 1992, pp691 - S694;

Quality of Urban Air Research Group. (1996) "Airborne Particulate Matter in the United
Kingdom: Third Report of the Quality of Urban Air Review Group", prepared at the
request of the Department of the Environment. University of Birmingham, Birmingham.

There is no clear consensus as to the level of dust deposition that is likely to
result in nuisance issues. However, on the basis of pragmatic consideration of
the various criteria set out in Table 2.2, the following magnitude criteria have
been developed relating to dust deposition:

e Negligible: <120mg/m?2/day.

e Small: 120 - 200 mg/m?2/day.

e Medium: 200 - 350 mg/m?/day.
e Large: >350mg/m?2/day.

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.



2.3.2 African Development Bank

A review of AfDB policies, strategies and guidance was undertaken. This

review did not identify any guidance relevant to the air quality management
plan.

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.



Table 3.1

OVERALL ACCOUNTABILITY AND RESPONSIBILITY FOR THIS PLAN

With respect to this Plan, Allana have the responsibility to ensure that
adequate measures are developed and implemented by parties, including
third parties, to prevent and control air quality related impacts associated with
their activities.

Furthermore, Allana have the responsibility for defining, communicating and
monitoring the requirements of contracting third parties and suppliers
operating under their control and influence with respect to air quality
management.

Table 3.1 outlines the roles and responsibilities related to implementing this
management plan.

Roles and Responsibilities

Responsible Parties Roles and Responsibilities

Mine Manager e  Review monthly and annual air quality reporting

e  Work with Environmental, Land and Community Relations
(ELCR) Manager to identify necessary improvements in the
management plan

e  Ensure operational personnel have management systems in
place to support ELCR commitments

Environmental Land and e  Work with Mine Manager to ensure AQMP addresses air
Community Relations quality related impacts and that the plan is suitably

(ELCR) Manager implemented
e  Responsible that all air quality and meteorological

monitoring and associated reporting is undertaken

ELCR Support Staff e  Assist the ELCR in air quality and meteorological monitoring
programmes

e Carryout visual inspections of activities resulting in dust
onsite

e  Prepare monthly air quality report (during the construction
and decommissioning phase) and biannual report during the
operational phase

Contractors e Deliver air quality training to employees

e Implement management measures relating to this plan

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.
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4.1

4.2

42.1

4.2.2

IMPACT MANAGEMENT

SUMMARY OF IMPACT MANAGEMENT

As with any project of this scale and nature, there are certain impacts that
cannot be entirely eliminated, i.e. residual impacts after implementing
mitigation measures. With respect to impact mitigation, the proposed Project
subscribes to the philosophy of impact avoidance (by changes to project
planning and/or design) and impact reduction (to reduce impacts that cannot
be avoided to acceptable levels). What follows, is a description of the potential
residual impacts and the mitigation measures proposed to reduce them to
acceptable levels. These mitigation measures essentially comprise the
“management plan” to address air quality-related impacts.

The following sections will:

e Identify potential impacts associated with each phase of the proposed
Project;

e Identify the objectives and targets related to the impacts;
e Describe the management measure(s) to minimise the impact; and

e Assign responsibilities for the management measures.

MANAGEMENT DURING CONSTRUCTION
Potential Impacts

The key impacts during the construction phase relate to the potential for the
raising and emission of significant quantities of dust.

Objectives and Targets

Site specific action levels are set out below. These are based upon real-time air
quality monitoring, real time meteorological monitoring and the recording of
visible dust emissions.

Real time monitoring of PMio will be undertaken upwind and downwind of
construction activities with the use of appropriate active techniques (i.e. Osiris
monitor or similar, as discussed in detail in Section 5.2). This approach takes
into consideration the effect of naturally high baseline, and also emissions
raised by activities at other sites. The monitoring data will be reviewed on a
daily basis to ascertain any activities taking place on site that are resulting in
elevated emissions of dust, i.e. where the difference between the upwind and
downwind site is greater than 150pg/m3. Where elevated PMio concentrations

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.



4.2.3

are recorded, these will be considered in light of on-site activities, and if these
activities are likely to be prolonged or repeated consideration will be made of
additional mitigation or controls.

Real time monitoring of meteorological conditions will be undertaken at the
construction site, at an upwind location. When wind speeds are elevated
consideration will be made of potential dust raising activities being
undertaken on site and the need for additional mitigation or controls.
Consideration will also be made of wind direction, and when winds are
blowing from the site towards sensitive receptors within 5km, consideration
will be given to additional mitigation or controls.

In terms of long term monitoring using passive dust deposition monitoring,
dust monitors (Bergerhoff gauges using dust buckets) will be placed at two
upwind and two downwind locations, relative to the construction activities.
The monitors will be placed at representative locations around the
construction works, and will be relocated as required as construction works
are undertaken in various locations. This approach takes into consideration
the effect of naturally high baseline, and also emissions raised by activities at
other sites. In addition, monitoring will continue to be undertaken at sensitive
receptors (ie villages), where these may be subject to significant impacts
arising from construction activities or construction related traffic. The
monitoring data will be reviewed on a monthly basis to ascertain whether
long term dust depositions are unacceptable. Where the difference between
the upwind and downwind site is greater than 350mg/m?2/day, consideration
will be made of additional mitigation or controls.

Action levels based upon real time monitoring:

e Where PMjo concentrations are greater than 150 ng/m?3 between an
‘upwind” and downwind site; and

e  Where 15 minute mean wind speed is greater than 10m/s.

Action levels based upon visual monitoring:

e Where dust raised on site is considered to be sufficient to result in
nuisance at receptors.

Action levels based upon passive monitoring:

e  Where long term (monthly) dust deposition at sensitive receptors exceeds
350 mg/m?2/day, as the monthly average.

Management Actions

The control and mitigation of dust, PMip and PMa 5 emissions will be achieved
by means of the following measures:

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.



e With regard to impacts associated with road traffic, the paving of haul
roads used by trucks is considered sufficient mitigation to render all
residual impacts as negligible. The paving of haul roads will take place as
early as possible in the construction phase. If appropriate, priority will be
given to those sections of haul roads that are within 5km of sensitive
receptors. As an interim consideration ahead of permanent paving, the use
of salt encrusting of roads will be investigated, as sufficient salt encrusting
will effectively attenuate dust emissions.

e During the early phases of construction works, where unpaved roads will
be in use, the use of chemical surface binders or salt encrusting will be
implemented to minimise emissions from the road surface. Surface
watering may be appropriate for short term mitigation of dust emissions;
however, due to the extreme climatic conditions in the Study Area, it is
anticipated that evaporation rates will be very high and therefore, this
technique largely ineffective on larger areas.

e In terms of construction activities, a number of mitigation measures will be
implemented:

- Vehicles will be kept clean and free of residual dirt and mud, and
wash down should continue as is currently the case;

- A speed limit of 45kph (28mph)® will be implemented on
unpaved surfaces to minimise the potential for dust to be raised;

- Wind breaks (these will consist of an impermeable barrier of some
description) will be erected around the key construction activities
(i.e. processing plant, staff village, power plant), and, if possible, in
the vicinity of potentially dusty works;

- All vehicles leaving and accessing the site carrying friable materials
will be covered;

- Where ground and earthworks are exposed, these areas will be
covered as far as possible, for example with sheeting or boarding,
or the use of chemical binders investigated;

- Where ground and earthworks are covered or surface binders are
used, the smallest possible area for working will be exposed;

- Where practicable, surface binding agents will be used on exposed
open earthworks and on open (unpaved) surfaces used by vehicles;

- Use of localised dampening and activity specific dampening will
be used to reduce localised emissions of dust;

- Stockpiling of material, for example, wadi outwash, rocks, sand
and soils will be minimised;

- Drop heights of material when stockpiling will be minimised;

- Where stockpiles are in use, the design will be optimised to retain a
low profile with no sharp changes in shape;

(1) this speed is a balance between a reasonable site speed and the lowest speed for control of dust emissions.

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.
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4.3

4.3.1

- Stockpiles will be located as far away as possible from receptors;
and
- Stockpiles will be enclosed or sheeted as far as practicable.

There are a number of surface binding agents available. These include natural
based products, for example molasses, and mineral based oil and tar products.
These act by binding surface fines to prevent escape and seal the surface.

The implementation of these measures is anticipated to control emissions to a
sufficient level in the majority of cases. However, there may be activities that
result in particularly elevated emissions of dust for short periods, for example
earthworks, piling, stockpiling and export of materials. In addition, during
periods of particularly elevated wind speeds, there is increased potential for
dust to be raised. In these circumstances, the following additional measures
will be implemented:

e The use of localised water sprays to attenuate dust emissions;

e The use of mobile wind breaks immediately around activities to reduce
dust generation; and

e The temporary cessation of activities until improvements in wind
conditions occur.

Vehicles will be maintained in good working order, to ensure that exhaust
emissions are minimised. When idling or not in use, vehicles will be powered
down, where practical.

Responsibility

The Allana ELCR Department will be responsible and accountable for
implementing air quality management measures for the proposed Dallol
Potash Project during the construction phase. Furthermore, overall
accountability for auditing of air quality management lies with Allana’s ELCR
Department.

MANAGEMENT DURING OPERATION
Potential Impacts

During operations the key impacts are associated with:

e The movement of vehicles around the Study Area;
e The processing and handling of potash product; and
e The operation of the power plant.

In addition, one of the key assumptions with regard to construction activities
is that the internal access roads will be paved at the earliest possible

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.
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opportunity to eliminate dust emissions from unpaved roads. This measure is
not included here, as the assumption is made that this will be addressed
during the early stages of the construction process and that the same roads
will be used for during the operational phase.

Objectives and Targets

Site specific action levels are set out below. These are based upon real-time air
quality monitoring, real time meteorological monitoring and the recording of
visible dust emissions.

Action levels based upon real time monitoring:

e Where PMjo concentrations are greater than 150 pg/m3 between an
‘“upwind” and downwind site.

e  Where 15 minute mean wind speed is greater than 10m/s.

Action levels based upon visual monitoring:

e Where dust raised on site is considered to be sufficient to result in
nuisance at receptors.

Action levels based upon passive monitoring:

e  Where long term (monthly) dust deposition at sensitive receptors exceeds
350 mg/m?2/day, as the monthly average.

e Where long term (monthly) concentrations of NO, and SO, exceed
40pg/m?3 for NO, and 20pg/m?3 for SO..

Real time monitoring of PMjo will be undertaken upwind and downwind of
the processing plant and activities that may result in significant dust
emissions, including mine activities and haul roads. This approach takes into
consideration the effect of naturally high baseline, and also emissions raised
by activities at other sites. The monitoring data will be reviewed on a monthly
basis to ascertain any activities taking place on site that are resulting in
elevated emissions of PMyy, i.e. where the difference between the upwind and
downwind site is greater than 150ug/m3 for a period of 1 hour or more.
Where elevated PM1o concentrations are recorded, these will be considered in
light of on-site activities, and if these activities are likely to be prolonged or
repeated consideration will be made of additional mitigation or controls.

Real time monitoring of meteorological conditions will be undertaken upwind
of the site. When wind speeds are elevated consideration will be made of
potential dust raising activities being undertaken on site and the need for
additional mitigation or controls. Consideration will also be made of wind
direction, and when winds are blowing from the site towards sensitive

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.
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receptors within 5km, consideration will be given to additional mitigation or
controls.

In terms of long term monitoring using passive deposition monitoring,
monitors will be placed upwind and downwind of the processing plant, and
dust raising activities, for example haul roads and mining areas. This
approach takes into consideration the effect of naturally high baseline, and
also emissions raised by activities at other sites. The monitoring data will be
reviewed on a monthly basis to ascertain whether long term dust deposition
are unacceptable. Where the difference between the upwind and downwind
site is greater than 350mg/m?2/day, consideration will be made of additional
mitigation or controls.

In terms of long term monitoring using passive diffusion tubes for monitoring
NO: and SO, monitors will be placed upwind and downwind of the
processing plant, specifically representative of sensitive receptor locations
downwind of the power plant. The monitoring data will be reviewed on a
monthly basis to ascertain whether long term impacts are acceptable. Where
impacts are greater than the action levels, consideration will be made to
modifying the operation of the power plant, modifications to emission points,
and in the case of SO, reducing fuel sulphur content.

Management Actions

The following management actions will be implemented with respect to onsite
operational vehicles:

e Vehicles will be maintained in good working order, to ensure that exhaust
emissions are minimised. When idling or not in use, vehicles will be
powered down, where practical.

e Trucks used to transport product will be sheeted or lidded.

e Truck wash down will be undertaken prior to departure from the site to
minimise track out.

As discussed, there is the potential for significant dust, PMio and PMzs to be
generated by the general movements of vehicles around the site, where these
movements occur over unpaved surfaces. Therefore, the following mitigation
measures will be adopted:

e Where practicable, surfaces will be permanently paved;
e Where impractical to pave surfaces, consideration will be given to the use

of chemical binders to seal the surface and attenuate dust, and the use of
salt encrusting for creating the road surface;

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.



4.3.4

e  Where short term or intermittent movements over unpaved surfaces are
taking place, consideration will be made of the use of water sprays for
short term dust suppression; and

e On site speeds will be limited to 45kph (28mph), as far as practicable, to
reduce the potential for raising dust, PMio and PMzs.

The implementation of these measures is anticipated to control emissions to a
sufficient level in the majority of cases. However, there may be activities that
result in particularly elevated emissions of dust for short periods. In addition,
during periods of particularly elevated wind speeds, there is increased
potential for dust to be raised. In these circumstances, the following additional
measures will be implemented:

e The use of localised water sprays to attenuate dust emissions;

e The use of mobile wind breaks immediately around activities to reduce
dust generation; and

e The temporary cessation of activities until improvements in wind
conditions occur.

With regard to the power plant, the following measures will be implemented:

e The power plant engines will be subject to routine maintenance to keep the
engines in optimum working order; and

e The diesel fuel will contain no more than 350 ppm sulphur where there are
sensitive receptors <350m from the plant; and 3,800ppm where there are
sensitive receptors >600m, and where 3m stacks are in use, for the control
of emissions of sulphur dioxide.

e Emissions of greenhouse gases from the power plant will be calculated
using the methodology set out in the UK Government guidance @.

Responsibility

The Allana ELCR Department will be responsible and accountable for
implementing air quality management measures for the proposed Dallol
Potash Project during the operational phase. Furthermore, overall
accountability for auditing of air quality management lies with Allana’s ELCR
Department.

1 UK Government Department for Environment, Food and Rural Affairs (2012) 2012 Guidelines to Defra/DECCs GHG
Conversion Factors for Company Reporting: Methodology Paper for Emission Factors
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4.4

4.4.1

4.4.2

MANAGEMENT FOR DECOMMISSIONING AND CLOSURE
Potential Impacts

The closure and decommissioning of the proposed Project has the potential to
result in impacts to air quality. These impacts are primarily associated with
decommissioning and removal of materials, demolition activities and the
breaking of hardstanding. These activities will result in similar emissions as
those that arise during the construction phase. The assumption is made that
the internal haul roads will be removed but that the main haul road will
remain. On this basis, the management and mitigation measures are similar to
those for the construction phase.

Objectives and Targets

Site specific action levels are set out below. These are based upon real-time air
quality monitoring, real time meteorological monitoring and the recording of
visible dust emissions.

Action levels based upon real time monitoring:

e Where PMjo concentrations are greater than 150 pg/m?3 between an
‘upwind” and downwind site.

e  Where 15 minute mean wind speed is greater than 10m/s.

Action levels based upon visual monitoring:

e Where dust raised on site is considered to be sufficient to result in
nuisance at receptors.

Action levels based upon passive monitoring:

e Where long term (monthly) dust deposition at sensitive receptors exceeds
350 mg/m?2/day, as the monthly average.

Real time monitoring of PMjo will be undertaken upwind and downwind of
decommissioning activities. This approach takes into consideration the effect
of naturally high baseline, and also emissions raised by activities at other sites.
The monitoring data will be reviewed on a daily basis to ascertain any
activities taking place on site that are resulting in elevated emissions of dust,
i.e. where the difference between the upwind and downwind site is greater
than 150pg/m3. Where elevated PMio concentrations are recorded, these will
be considered in light of on-site activities, and if these activities are likely to be
prolonged or repeated consideration will be made of additional mitigation or
controls.

Real time monitoring of meteorological conditions will be undertaken at areas
where major decommissioning is taking place (processing plant, staff village
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and evaporation ponds), at an upwind location. When wind speeds are
elevated consideration will be made of potential dust raising activities being
undertaken on site and the need for additional mitigation or controls.
Consideration will also be made of wind direction, and when winds are
blowing from the site towards sensitive receptors within 5km, consideration
will be given to additional mitigation or controls.

In terms of long term monitoring using passive deposition monitoring,
monitors will be placed upwind and downwind of the decommissioning
activities. This approach takes into consideration the effect of naturally high
baseline, and also emissions raised by activities at other sites. The monitoring
data will be reviewed on a monthly basis to ascertain whether long term dust
deposition is unacceptable. Where the difference between the upwind and
downwind site is greater than 350mg/m?2/day, consideration will be made of
additional mitigation or controls.

Management Actions

The control and mitigation of dust, PMio and PM. s emissions will be achieved
by means of the following measures:

e Where unpaved roads are in use, the use of chemical surface binders or
salt encrusting will be implemented to minimise emissions from the road
surface. Surface watering may be appropriate for short term mitigation of
dust emissions; however, due to the extreme climatic conditions in the
Study Area, it is anticipated that evaporation rates will be very high and
therefore, this technique will be largely ineffective on larger areas.

e In terms of closure activities, a number of mitigation measures will be
implemented:

- Vehicles will be kept clean and free of residual dirt and mud;

- A speed limit of 45kph (28mph)® will be implemented to
minimise the potential for dust to be raised;

- Wind breaks (these will consist of an impermeable barrier of some
description) will be erected around particularly active areas of
decommissioning during activities involving earthworks, concrete
pad breaking, building and infrastructure removal and demolition
and other activities that are likely to be particularly dust raising;

- All vehicles leaving and accessing the site carrying friable materials
will be covered;

- Where ground and earthworks are exposed, these areas will be
covered as far as possible, for example with sheeting or boarding,
or the use of chemical binders investigated;

- Where ground and earthworks are covered or surface binders are
used, the smallest possible area for working will be exposed;

(1) this speed is a balance between a reasonable site speed and the lowest speed for control of dust emissions.

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.

4-9
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- Where practicable, surface binding agents will be used on exposed
open earthworks and on open surfaces used by vehicles;

- Use of localised dampening and activity specific dampening will
be used to reduce localised emissions of dust;

- Stockpiling of material will be minimised;

- Drop heights of material when stockpiling will be minimised;

- Where stockpiles are in use, the design will be optimised to retain a
low profile with no sharp changes in shape;

- Stockpiles will be located as far away as possible from receptors;
and

- Stockpiles will be enclosed or sheeted as far as practicable.

The implementation of these measures is anticipated to control emissions to a
sufficient level in the majority of cases. However, there may be activities that
result in particularly elevated emissions of dust for short periods. In addition,
during periods of particularly elevated wind speeds, there is increased
potential for dust to be raised. In these circumstances, the following additional
measures will be implemented:

e The use of localised water sprays to attenuate dust emissions;

e The use of mobile wind breaks immediately around activities to reduce
dust generation; and

e The temporary cessation of activities until improvements in wind
conditions occur.

Vehicles will be maintained in good working order, to ensure that emissions
are minimised. When idling or not in use, vehicles should be powered down,
where practical.

Responsibility

The Allana ELCR Department will be responsible and accountable for
implementing air quality management measures for the proposed Project
during the decommissioning phase. Furthermore, overall accountability for
auditing of air quality management lies with the Allana ELCR Department..

ENVIRONMENTAL RESOURCES MANAGEMENT ALLANA POTASH CORP.
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5.1

VERIFICATION AND MONITORING

OVERVIEW

As discussed in the sections above, monitoring is required during
construction, operation and decommissioning of the site. The monitoring
programme is designed to assist in the decision making process around the
implementation of mitigation, verify the efficiency of mitigation measures and
ensure that unacceptable impacts are not arising at nearby sensitive receptors.

The monitoring programme includes the following elements:

e Real time monitoring of PMo;

e Real time monitoring of meteorological parameters;
e Passive monitoring of dust deposition; and

e Passive monitoring of NO, and SO..

In addition to physical monitoring, monitoring will also be undertaken using
visual inspections and by recording and acting upon substantiated complaints
from local communities. Indicative monitoring locations, subject to finalisation
following design finalisation of the proposed Project, are set out in Figure 5.1
and discussed in more detail below.
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Figure 5.1 Indicative Air Quality Monitoring Locations
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5.2

5.3

PM19) MONITORING

Real time monitoring of PMio should be undertaken upwind and downwind
of the plant during construction, operational and decommissioning phases.
The difference in the upwind and downwind concentrations of PMio should
be used to ascertain the contribution to ambient PMi from the site. On this
basis the site will be required to employ one upwind monitoring location and
two downwind monitoring locations during construction and operation (refer
to Figure 5.1 for indicative monitoring locations). Given the variability in
localised wind conditions, three monitoring sites at relevant locations on the
site boundary are considered appropriate to adequately capture upwind and
downwind PMio concentrations.

During the construction phase the monitoring data should be reviewed on a
daily basis; and during the operational phase should be considered on a
monthly basis. Where PMjo emissions associated with the site are above the
action levels investigations should be made into the sources of emissions and
measures implemented to manage emissions.

PMio monitoring should be undertaken using devices that are recognised by a
suitable international standard as being suitable for purpose. Examples
include light scattering devices such as the Topas, Osiris, AirQual, and
methods such as the Beta Attenuation Monitor. The equipment should be
serviced by a competent party on a monthly basis to ensure effective
operation, and should be overhauled by a qualified engineer on an annual
basis.

There are a number of PMjp monitoring techniques available that would be
suitable for use at the site; however, techniques based upon the principle of
light scattering are recommended. These have the benefit of providing short
term real-time data upon which decisions around mitigation and control can
be based. The use of filter based monitoring is not recommended as this
technique requires the daily changing of filters in a hostile environment such
as the Danakil Depression, and there is a ‘lag time’ as the filters require
analysis from a certified laboratory. The use of devices utilising Tapered
Element Oscillating Microbalance (TEOM) is also not recommended as these
require highly specialised servicing.

METEOROLOGICAL MONITORING

Real time monitoring of meteorological conditions will continue at Hamad Ela
and at the site of the proposed evaporation ponds. Both these sites are
representative of site conditions, and are not subject to interference by the site
itself, i.e. changes in wind patterns due to the interference of building
structures. Meteorological data will be reviewed on a daily basis, during
construction along with the PMo data to ascertain those conditions under
which significant impacts arise; this will include consideration of wind
direction in terms of the migration of emissions towards sensitive receptors in
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5.5

addition to wind speed. During the operational phase, the meteorological data
will be reviewed on a monthly basis, along with the PMio and dust deposition
data. The review will identify those meteorological conditions when impacts
are significant and the efficacy of any mitigation implemented.

PASSIVE MONITORING OF DUST DEPOSITION

Monitoring should be undertaken using passive deposition monitoring
upwind and downwind of the plant during construction and operation
phases. The difference in the upwind and downwind deposition should be
used to ascertain the contribution to deposited dust from the site. On this basis
the site will be required to employ one upwind monitoring location, and two
downwind monitoring locations during construction and operation in the
vicinity of the site boundary (refer to Figure 5.1 for indicative monitoring
locations). It is also recommended that for some reason the villages of Mororo
and Alai lai not be resettled, then two additional sites be implemented at these
two nearby sensitive receptors (refer to Figure 5.1). Given the variability in
localised wind conditions, three monitoring sites at relevant locations on the
site boundary are considered appropriate to adequately capture upwind and
downwind dust deposition.

During the construction and operational phases the monitoring data should be
reviewed on a monthly basis. Where dust emissions associated with the site
are above the action levels investigations should be made into the sources of
emissions and measures implemented to manage emissions.

The monitoring should be undertaken using an internationally recognised
technique, for example with the use of Bergerhoff Gauges, or Frisbee Gauges.
The analysis of samples should be undertaken by a suitably certified
laboratory.

PASSIVE MONITORING OF NO; AND S0O;

Long term monitoring of NO, and SO, using passive diffusion tubes should be
undertaken upwind and downwind of the power plant, specifically
representative of sensitive receptor locations downwind of the power plant.
Three locations on the site boundary adjacent to the power generation
compound are considered adequate to capture impacts; in addition, two
further monitoring locations should be implemented at nearby sensitive
receptors in Mororo, Hamad Ela and Alai lai (refer to Figure 5.1). The
monitoring data should be reviewed on a monthly basis.

The analysis of samples should be undertaken by a suitably certified
laboratory.
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5.7

Diffusion tubes utilise the principle of targeted diffusion of gases onto a
reagent, in this case NO; and SO.. In the laboratory the tubes are titrated to
calculate a concentration in air, when taking into account exposure time.

VISUAL INSPECTION

During the construction, operation and decommissioning phase’s
commitment is made to undertake visual inspections of activities resulting in
dust on-site. In the event that activities on site are observed to be generating
significant airborne dust, the activity generating the emissions will be
reviewed and as required, additional mitigation implemented, or if required,
activities will be ceased. The visual inspections will be undertaken on a daily
basis, and will reflect the ethos of “see it, own it, in terms of identifying and
addressing significant dust emissions. Where significant emissions are
observed, these will be recorded. On the basis of the reports, where there are
activities that repeatedly result in significant emissions, further investigations
will be undertaken to reduce emissions.

This will be the role of the site environmental manager, or nominated
representative.

COMMUNITY COMPLAINTS

A register of community complaints will be maintained (refer to the
Stakeholder Engagement Strategy in Annex M of Volume Three). Where
complaints are received these will be investigated and verified, where
substantiated complaints are identified, an investigation into the cause of the
complaint will be undertaken, and as required, measures implemented to
reduce the future potential of such impacts reoccurring.
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6.2

REPORTING AND DOCUMENTATION

GOVERNMENT/AUTHORITY REPORTING

On the basis of the daily and monthly monitoring undertaken during
construction and decommissioning phases, monthly reports will be generated
and submitted to government agencies for consideration. During the
operational phase, the monthly monitoring will be reported on a six monthly
basis.

The reports will summarise the data collected through the monitoring
programme, identifying any occasions when the action levels were triggered
and the remedial action that was taken. The reports will also include the
findings of the visual observations, and will include a record of the activities
resulting in the emission, the duration of the emission, any remedial actions
taken, and the likelihood of a repetition of the dust raising activity. The
reports will also summarise any complaints received from the local
communities, setting out the complaint, whether it was substantiated and any
actions taken to alleviate the impact. Emissions of greenhouse gases,
calculated using the methodology set out in UK Government guidance @, will
also be reported.

LENDER REPORTING

The outcomes of daily and monthly monitoring during all stages of the
proposed Project will be summarised and included in the monitoring report
submitted to the lenders on an annual basis. The summary will need to
include the following;:

e Data collected through the monitoring programme, identifying any
occasions when the action levels were triggered and the remedial action
that was taken.

e Findings of visual observations, the activities resulting in emissions, the
duration of the emission, remedial actions taken, and the likelihood of a
repetition of the dust raising activity.

e Complaints received from the local communities and any actions taken to
alleviate the impact.

1 UK Government Department for Environment, Food and Rural Affairs (2012) 2012 Guidelines to Defra/DECCs GHG
Conversion Factors for Company Reporting: Methodology Paper for Emission Factors
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6.4

INTERNAL REPORTING

On the basis of the daily and monthly monitoring undertaken during
construction and decommissioning phases, monthly reports will be generated
and lodged with the Allana board of directors as part of Allana’s
Environmental and Social Monitoring. During the operational phase, the
monthly monitoring will be reported on a six monthly basis.

The reports will summarise the data collected through the monitoring
programme, identifying any occasions when the action levels were triggered
and the remedial action that was taken. The reports will also include the
findings of the visual observations, and will include a record of the activities
resulting in the emission, the duration of the emission, any remedial actions
taken, and the likelihood of a repetition of the dust raising activity. The
reports will also summarise any complaints received from the local
communities, setting out the complaint, whether it was substantiated and any
actions taken to alleviate the impact.

COMMUNITY REPORTING

On the basis of the monthly and six monthly reporting undertaken during the
construction, operational and decommissioning phases, a summary report
suitable for digestion by a non-technical community audience will be
developed and disclosed on a six monthly basis. This report will focus upon
graphical representation of information, and in particular outcomes of any
community complaints and those actions taken to remedy significant impacts.
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Table 7.1

AIR QUALITY MANAGEMENT PLAN SUMMARY

Construction Phase

Impact

Objective

Mitigation/Management Measures

Monitoring Plan

Responsibility

Emissions of
PMio and dust

Site emissions result in
airborne concentrations of
PMyp less than 150pg/m3.

Site emissions do not
result in substantiated
nuisance issues at
sensitive receptors, and
daily average, as the
monthly mean, dust
deposition associated with
site activities does not
exceed 350mg/m?2/day

With regard to impacts associated with road traffic, the paving
of haul roads used by trucks is considered sufficient mitigation
to render all residual impacts as negligible. Paving of haul roads
will take place as early as possible in the construction phase. If
appropriate, priority will be given to those sections of haul
roads that are within 5km of sensitive receptors. As an interim
consideration ahead of permanent paving, the use of salt
encrusting of roads will be investigated, as sufficient salt
encrusting will effectively attenuate dust emissions

During the early phases of construction works, where unpaved
roads will be in use, the use of chemical surface binders or salt
encrusting will be implemented to minimise emissions from the
road surface. Surface watering may be appropriate for short
term mitigation of dust emissions; however, due to the extreme
climatic conditions in the area, it is anticipated that evaporation
rates will be very high and therefore, this technique largely
ineffective on larger areas

Vehicles will be kept clean and free of residual dirt and mud

A speed limit of 45kph (28mph) will be implemented on the
construction site to minimise the potential for dust to be raised

Wind breaks will be erected around activities with the potential
to generate significant dust

All vehicles leaving and accessing the site carrying friable
materials will be covered

Where ground and earthworks are exposed, these areas will be
covered as far as possible

Where ground and earthworks are covered, the smallest
possible area for working will be exposed

Where practicable, surface binding agents will be used on
exposed open earthworks and on open surfaces used by
vehicles

PMip monitoring at three
locations on the site
boundary

Meteorological monitoring
at one location, unaffected
by site buildings etc.

Dust monitoring at three
site boundary locations,
and at two sensitive
receptor locations

ELCR and ELCR
Officers
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Table 7.2

Impact Objective Mitigation/Management Measures Monitoring Plan Responsibility
Use of localised dampening and activity specific dampening
will be used to reduce localised emissions of dust
Stockpiling of material will be minimised
Drop heights of material when stockpiling will be minimised
Where stockpiles are in use, the design will be optimised to
retain a low profile with no sharp changes in shape
Stockpiles will be located as far away as possible from receptors
Stockpiles will be enclosed or sheeted as far as practicable
The use of localised water sprays to attenuate dust emissions
will be used
The use of mobile wind breaks immediately around activities to
reduce dust generation will be used where practical
The temporary cessation of activities until improvements in
wind conditions occur will take place if necessary
Operational Phase
Impact Objective Mitigation/Management Measures Monitoring Plan Responsibility
Emissions of Site emissions result in Vehicles will be maintained in good working order, to ensure PMjp monitoring at three | ELCR and ELCR
PMi and dust airborne concentrations of | that emissions are minimised. When idling or not in use, locations on the site Officers
PMy less than 150pg/m3. | vehicles will be powered down, where practical boundary
Trucks used to transport product will be sheeted or lidded
Site emissions do not Truck wash down will be undertaken prior to departure from | Meteorological monitoring
result in substantiated the site to minimise track out at one location, unaffected
nuisance issues at Where practicable, surfaces will be permanently paved by site buildings etc.
sensitive receptors, and Where impractical to pave surfaces, consideration will be given
daily average, as the to the use of chemical binders or salt encrusting to seal the Dust monitoring at three
monthly mean, dust surface and attenuate dust site boundary locations,
deposition associated with | Where short term or intermittent movements over unpaved and at two sensitive
site activities does not surfaces are taking place, consideration will be made of the use | receptor locations
exceed 350mg/m?2/day of water sprays for short term dust suppression
On site speeds will be limited to 32kph, to reduce the potential
for raising dust, PM1o and PMa5
The use of localised water sprays to attenuate dust emissions
will be used
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Table 7.3

Impact

Objective

Mitigation/Management Measures

Monitoring Plan

Responsibility

The use of mobile wind breaks immediately around activities to
reduce dust generation will be used where practical

The temporary cessation of activities until improvements in
wind conditions occur will take place if necessary

Emissions of
NOz and SOZ
from the power
plant

Ensure that the air quality
standards for NO,
(40pg/m3) and SO,
(20pg/m3) are not
exceeded at sensitive
receptors

The power plant engines will be subject to routine maintenance
to keep the engines in optimum working order

The diesel fuel will contain no more than 350 ppm sulphur
where there are sensitive receptors <350m from the plant; and
3,800ppm where there are sensitive receptors >600m, and where
3m stacks are in use, for the control of emissions of sulphur
dioxide

NO; and SO; monitoring
at three site boundary
locations, and at two
sensitive receptor locations

ELCR and ELCR
Officers

Decommissioning Phase

Impact Objective Mitigation/Management Measures Monitoring Plan Responsibility
Emissions of Site emissions result in Where unpaved roads will be in use, the use of chemical surface | PMjp monitoring at three |ELCR and
PMjp and dust | airborne concentrations of |binders or salt encrusting will be implemented to minimise locations on the site ELCR Officers

PMyp less than 150pg/m3.

Site emissions do not
result in substantiated
nuisance issues at sensitive
receptors, and daily
average, as the monthly
mean, dust deposition
associated with site
activities does not exceed
350mg/m?2/day

emissions from the road surface. Surface watering may be
appropriate for short term mitigation of dust emissions;
however, due to the extreme climate, it is anticipated that
evaporation rates will be very high and therefore, this technique
largely ineffective on larger areas

Vehicles will be kept clean and free of residual dirt and mud

A speed limit of 32kph will be implemented on the site to
minimise the potential for dust to be raised

Wind breaks will be erected around particularly active areas of
decommissioning during activities involving earthworks,
concrete pad breaking, building and infrastructure removal and
demolition and other activities that are likely to be particularly
dust raising

All vehicles leaving and accessing the site carrying friable
materials will be covered

Where ground and earthworks are exposed, these areas will be
covered as far as possible

boundary

Meteorological monitoring
at one location, unaffected
by site buildings etc.

Dust monitoring at three
site boundary locations,
and at two sensitive
receptor locations
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Impact Objective

Mitigation/Management Measures

Monitoring Plan

Responsibility

Where ground and earthworks are covered, the smallest
possible area for working will be exposed

Where practicable, surface binding agents or salt encrusting will
be used on exposed open earthworks and on open surfaces used
by vehicles

Use of localised dampening and activity specific dampening
will be used to reduce localised emissions of dust

Stockpiling of material will be minimised

Drop heights of material when stockpiling will be minimised

Where stockpiles are in use, the design will be optimised to
retain a low profile with no sharp changes in shape

Stockpiles will be located as far away as possible from receptors

Stockpiles will be enclosed or sheeted as far as practicable

The use of localised water sprays to attenuate dust emissions
will be used

The use of mobile wind breaks immediately around activities to
reduce dust generation will be used where practical

The temporary cessation of activities until improvements in
wind conditions occur will take place where necessary
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LIST OF ACRONYMS

Abbreviation |Full Definition

AfDB African Development Bank

BMP Biodiversity Management Plan

ESHIA Environmental, Social and Health Impact Assessment

ACMP Archaeological and Cultural Management Plan

EIA Environmental Impact Assessment

ELCR Environmental Land and Community Relations Manager

EPE Environmental Policy of Ethiopia

ESH-MS Environmental, Social and Health Management System

IFC International Finance Corporation

IMP Influx Management Plan

PS1 Performance Standard 1: Assessment and Management of
Environmental and Social Risk and Impacts

PS3 Performance Standard 3: Resource Efficiency and Pollution
Prevention

PS6 Performance Standard 6: Biodiversity Conservation and
Sustainable Management of Living Natural Resources

QHS Quality, Health and Safety




DEFINIITIONS

The following definitions are of relevance within this report:

Biodiversity Management Plan (BMP): A BMP is developed to collate
information from the baseline, impact assessment and proposed mitigation
into one implementable and auditable Management Plan. The BMP spells out
the mitigation measures, parties responsible for their implementation,
monitoring requirements and the monitoring schedule.

Critical Habitat: Critical habitats are areas with high biodiversity value,
including (i) habitat of significant importance to Critically Endangered and/or
Endangered species; (ii) habitat of significant importance to endemic and/or
restricted-range species; (iii) habitat supporting globally significant
concentrations of migratory species and/or congregatory species; (iv) highly
threatened and/or unique ecosystems; and/or (v) areas associated with key
evolutionary processes.

Natural Habitat: Natural habitats are areas composed of viable assemblages
of plant and/or animal species of largely native origin, and/or where human
activity has not essentially modified an area’s primary ecological functions
and species composition.

Modified Habitat: Modified habitats are areas that may contain a large
proportion of plant and/or animal species of non-native origin, and/or where
human activity has substantially modified an area’s primary ecological
functions and species composition.

Red Data: The IUCN provides an online database of species that are
threatened with extinction. These species are referred to as Red Data species.



1.1

1.1.1

INTRODUCTION

Allana Potash Corp. (Allana) holds a consolidated concession covering
approximately 158km? in the Danakil Depression in north-eastern Ethiopia
and propose to develop a potash mine there. As part of the approval process
for the Project a suite of management plans is needed to address the issues
identified in the Environmental, Social and Health Impact Assessment
(ESHIA). Several management plans have been developed to address impacts
identified in the ESHIA and are implemented as part of an environmental
management system for the proposed Dallol Potash Project.

Several activities associated with the proposed Project will impact upon the
biodiversity of the environment at a local and regional scale. This Biodiversity
Management Plan (BMP) has been compiled to address the specific impacts
that are anticipated to occur as a result of planned mining developments as
identified in the ESHIA and associated impact assessment. This plan sets out a
formal system by which Allana can manage mitigation measures that will
reduce the impacts on biodiversity. Various mitigation measures have been
developed that strive to achieve no net loss of the biodiversity values within
natural habitats, but more importantly strive to achieve a net gain of the
biodiversity values that have triggered the classification of Critical Habitats.

PoLICY STATEMENT AND OBJECTIVES
Policy Statement

This BMP has been compiled within the context of the proposed Projects
Environmental Policy Statement, as set out in Box 1.1.
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Box 1.1

1.1.2

1.2

Environmental Policy Statement

Allan undertake to:

Evaluate, plan, construct, and operate all projects and facilities to reduce adverse environmental
impacts and to meet or exceed applicable environmental laws, regulations, and standards. In
the absence of applicable regulations, the Company will apply cost effective best management
practices to protect the environment.

Require managers of all projects and operations to adhere to the Company Environmental
Policy and to identify, evaluate, and minimize risks to the environment.

Conduct regular audits of environmental performance and emergency response plans to verify
compliance with the Company’s policy and applicable regulations. Identify revisions or
improvements to current practices in order to minimize environmental impacts. Report findings
to the Board of Directors on a quarterly basis.

Educate employees in environmental matters and responsibilities relating to performance of
their assigned tasks. Entrust all employees to maintain necessary environmental performance
for their activities.

Work pro-actively with government and the public to define environmental priorities.
Participate in the development of responsible laws for the protection of the environment.

Objectives

The objectives of this BMP are as follows:
1. Protect and conserve biodiversity,
2. Maintain the benefits from ecosystem services, and

3. Promote the sustainable management of living natural resources through
managing the biodiversity risk of the land it occupies and the lands it
sources from.

PURPOSE AND SCOPE

The purpose of the BMP is to provide a clear set of actions and responsibilities
for the control of impacts affecting the biodiversity within the Project’s area of
influence.

The scope of this BMP covers construction, operational and decommissioning
phases of the proposed Project. Mitigation measures are presented to ensure
that ecological processes are maintained and are not disrupted through the
development of potash mining and related activities. Specific measures relate
to minimising the unavoidable loss and fragmentation of both Critical and
Natural Habitats, to have control on the influx of people, to ensure stable
management practices of the pastoral areas and prevent the contamination of
natural water flows.
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1.3 LINKAGE TO OTHER ENVIRONMENTAL AND SOCIAL PLANS

This BMP should be read in the context of the ESH-MS (discussed in Chapter
13 of the ESHIA), which has been structured to provide a vehicle for the
integrated management of the suite of management plans described in Volume
III which have been designed to address a broad range of social and
environmental risks.

It is recognised that the ESH-MS and associated plans are living tools that will
be constantly updated to accommodate changing circumstances.

The BMP links with the Influx Management Plan. Details of this link are
described in Table 1.1 below.

Table1.1 Details of Linkages between the BMP and Other Management Plans
associated with the Allana Project

Management Plan ‘ Overlap of the BMP with Content of Other Plans

SOCIAL MANAGEMENT PLAN

Influx Management Plan (IMP) | An uncontrolled influx of people attracted to the perceived
economic opportunities provided by the project presents a
threat to the biodiversity of the area.
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2.1

SUMMARY OF LEGAL AND OTHER REQUIREMENTS

A summary of the legal requirements and standards relevant to the ERP are
presented below.

NATIONAL LEGISLATION AND POLICY

The following Ethiopian regulation informed the development of this BMP:
o Constitution of the Federal Democratic Republic of Ethiopia

The constitution sets out the concept of sustainable development and provides
the rights around living in a clean and healthy environment.

e The Environmental Policy of Ethiopia, 1997

The Environmental Policy of Ethiopia (EPE), 1997 was established by the EPA
of Ethiopia in collaboration with the Ministry of Economic Development and
Cooperation. Key elements of this policy that are of relevance to this project
include the following;:

e Section 3.6: Mineral Resources: The policy acknowledges that mineral
resources are not renewable resources. The policy promotes environmental
protection, environmental education and awareness for the public and safe
mining methodologies. Terms and conditions of a contract should be
utilised to ensure that all pre-development environmental impact studies,
appropriate mitigation and reclamation measures are taken during and
after the operations.

e Section 4.9: Requires an EIA to consider the physical, biological, social,
socio-economic, political and cultural impacts and conditions of a
development. For private sector developments, the developer has the
ultimate responsibility to ensure that a preliminary and a full EIA are
performed. Mitigation and contingency plans are compulsory elements in
an EIA. The policy also requires that the EIA process involves independent
review and public comments.

e The Ethiopian Water Sector Policy, 2001

The overall goal of the policy is to enhance and promote all national efforts
towards the efficient, equitable utilisation of water resources of Ethiopia.
Furthermore, the policy aims for optimised utilisation that allows for

sustainable socioeconomic development.

e Environmental Impact Assessment Proclamation (no. 299/ 2002)
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2.2

The EIA Proclamation n® 299/ 2002 came into force on 3rd December 2002.
Any project listed in any directive issued pursuant to this Proclamation is to
be subjected to an EIA. Project impacts must be assessed based on the size,
location, nature, cumulative effect with other concurrent impacts or
phenomena, trans-regional effects, duration, reversibility or irreversibility or
other related effects of the project.

IFC PERFORMANCE STANDARDS

The following IFC Performance Standards are applicable to this Plan:

e Performance Standard 1 (PS1) - Assessment and Management of Environmental
and Social Risk and Impacts

PS1 aims to identify and assess environmental and social risks and impacts of
any given project. The project must adopt a mitigation hierarchy to anticipate
and avoid, or where avoidance is not possible, minimise, and where residual
impacts remain, compensate/ offset for risks and impacts to workers, Affected
Communities, and the environment. PS1 promotes improved environmental
and social performance of clients through the effective use of management
systems. Furthermore, the standard promotes and provides a means for
adequate engagement with Affected Communities throughout the project
cycle on issues that could potentially affect them and to ensure that relevant
environmental and social information is disclosed and disseminated.

e Performance Standard 3 (PS3) - Resource Efficiency and Pollution Prevention

PS3 aims to avoid or minimise adverse impacts on human health and the
environment by avoiding or minimizing pollution from project activities.
Furthermore, the standard promotes more sustainable use of resources,
including energy and water and aims to reduce project-related greenhouse gas
emissions.

e Performance Standard 6 (PS6) - Biodiversity Conservation and Sustainable
Management of Living Natural Resources

PS6 has the greatest relevance to this study. Performance Standard 6
recognises that protecting and conserving biodiversity, maintaining ecosystem
services, and sustainably managing living and natural resources are
fundamental to sustainable development. This standard covers the following
aspects:

e To protect and conserve biodiversity;

e To maintain the benefits from ecosystem services; and
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2.3

e To promote the sustainable management of living natural resources
through the adoption of practices that integrates conservation needs and
development priorities.

AFRICAN DEVELOPMENT BANK PROCEDURES, GUIDELINES AND POLICIES

The African Development Bank (AfDB) founded in 1964 provides funds to
African governments and private companies investing in Africa. The objective
of the overarching AfDB Group is to spur sustainable economic development
and social progress in its regional member countries, and thus contributing to
poverty reduction. AfDB policies procedures and guidelines relevant to
ecological aspects of this Project include:

e Environmental and Social Assessment Procedures for AfDB’s Public Sector
Operation (June, 2001)

The environmental and social assessment (ESIA) procedures set out by the
AfDB’s ensure that the Banks projects, programmes and plans have been
designed to make them environmentally and socially sustainable.

o Integrated Environmental and Social Impact Assessment Guidelines (October
2003)

The AfDB completed a review of its environmental assessment procedures
and integrated the bank’s new vision and emerging priorities, particularly
crosscutting themes. The new procedures, entitled Environmental and Social
Assessment Procedures were produced and adopted in June 2001.
Crosscutting issues prioritised and deemed relevant to the BMP include the
following:

e Environment - encompassing air, water, soil, flora, fauna, landscape,
cultural heritage and human interactions and impacts on the biosphere.

e Participation - the goal of actively involving the project stakeholders,
particularly those who stand to gain or to lose from a project.

Projects should enhance positive impacts and, in the following order, on
prevention, minimise, mitigate or compensate adverse impacts. This approach
implies that most of the measures should be related to project design, location
and implementation rather than curative interventions that handle adverse
outcomes after the emergence of the anticipated problems.
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Table 3.1

OVERALL ACCOUNTABILITY AND RESPONSIBILITY FOR THIS PLAN

With respect to this Plan, Allana have the responsibility to provide
biodiversity management and to structure and coordinate biodiversity
management procedures for the proposed Dallol Potash Project.

Furthermore, Allana have the responsibility for ensuring that specific
biodiversity responsibilities allocated to them are organised and implemented.
Allana have the responsibility to ensure that their employees and contracted
third parties are trained and aware of all required biodiversity procedures.

The roles and responsibilities within Allana for the implementation of the
BMP are presented in Table 3.1.

Responsible Parties and Roles and Responsibilities

Responsible Parties Roles and Responsibilities
Mine Manager ¢ Review monthly biodiversity reporting
e  Work with ELCR Manager to identify necessary
improvements
Environmental Land and e  Support QHS manager as required in emergency response
Community Relations planning
(ELCR) Manager e  Support QHS manager in development of training and
management plans to ensure environmental concerns are
addressed
e  Provide regular spill and accident reporting
ELCR Manager and ¢  Schedule monthly inspections and audits and resolve issues
Environmental Control identified
Officer/s (on-site) e  Schedule biodiversity training sessions for relevant staff
e Prepare monthly biodiversity report
Environmental Control e  Provide biodiversity information at local level and liaise with
Officers (on-site) potentially affected communities
e  Keep detailed records of stakeholder communication and
actions

e  Perform inspections after major events (i.e. heavy rains,
earthquakes, etc.)

Identified Community e Participate in Community Biodiversity Training
Representatives
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4 IMPACT MANAGEMENT

4.1 SUMMARY OF IMPACT MANAGEMENT

As with any project of this scale and nature, there are impacts on biodiversity
that cannot be entirely eliminated, i.e. residual impacts after implementing
mitigation measures. With respect to impact mitigation, the proposed Project
subscribes to the philosophy of impact avoidance (by changes to Project
planning and/or design) and impact reduction (to reduce impacts that cannot
be avoided to acceptable levels). What follows, is a description of the potential
impacts and the mitigation measures proposed to reduce them to acceptable
levels. These mitigation measures essentially comprise the BMP to address
ecologically-related impacts.

The following sections will:

Identify potential impacts associated with each phase of the proposed
Project;

e Identify the objectives and targets related to the impacts;

e Describe the management measure(s) to minimise impacts; and

e Assign responsibilities for the management measures.

An overview of the impacts assessed in this plan is presented in Table 4.1

showing those phases of the proposed Project that have mitigation measures
presented to minimise the effects of these impacts.

Table 4.1 Impacts Assessed in this Plan and their Applicability to the Various Phases

of the Proposed Project
PHASE
IMPACT - ;
Construction | Operation | Closure

Habitat loss and fragmentation within the salt pan v v v
fringe habitat

Loss of critical aquatic habitats due to v v
groundwater extraction

Habitat loss and fragmentation of the alluvial v v v
habitats

Loss of terrestrial Red Data species v v v
Reduced water quality of aquatic systems, v v v
particularly within the Sabah River
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4.2

4.2.1

4.2.2

4.2.3

MANAGEMENT DURING THE CONSTRUCTION PHASE

Potential Impacts

The prominent impacts resulting from the construction phase relate to habitat
loss of the Salt Pan Fringe habitat, habitat loss of the alluvial habitats, loss of
terrestrial Red Data species and reduced water quality of aquatic systems.

Objectives and Targets

Key objectives for the construction phase are:

e To ensure that proper planning of mine activities takes place and recognise
the importance of minimising the footprint of development activities and
avoidance of sensitive areas;

e To ensure the survival of Killifish populations within their natural habitats;
e Prevent the loss of Red Data birds and mammals; and

¢ To promote the continuation of normal drainage patterns.

Management Measures

Numerous management actions have been developed to guide the
implementation of mitigation measures presented in the ESHIA. Many of
these actions are also relevant to the Operation and Decommissioning phases
described later in this report. Responsibilities and verification requirements
for these actions are presented at the end of this document. Actions have thus
been grouped and numbered below to provide links to the mitigation
measures and to provide a simple reference through this document.

Action Group A.: Establish Baseline State for Palm Density and Health

A baseline count and assessment of the health of Doum Palms present in the
Salt Pan Fringe habitat will be undertaken prior to the start of construction
works, which will allow the future state of the habitat to be compared. This
will include carrying out the following activities:

e Coordinates of all large (mature) palm clusters within a 300 meter x 300
meter area within the Salt Pan Fringe habitat will be marked with a GPS.
These coordinates will then be forwarded to an Allana appointed GIS
facility.

e A GIS operator will then confirm the presence of large palm clusters
through an assessment (remote sensing) of detailed satellite imagery.
These locations will then be mapped throughout the Project Area.
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e Mapping of palm clusters must be followed by a ground-truthing exercise
to confirm their presence and classify these into the following size/health

categories:
Small Medium Large Very large
Healthy Cat01 Cat02 Cat03 Cat04
Unhealthy Cat05 Cat06 Cat07 Cat08
Dead Cat09 Cat10 Catll Catl2

e The above GIS mapping exercise will separate the Salt Pan Fringe habitat
into development zones, and data must be consolidated per zone to
determine the total number of palm clusters per size/health category and
their density per zone. This will provide a detailed baseline from which
the future health of the palms can be compared. A monitoring programme
is described in Section 5.1.

Action Group B.: Avoid Development of Infrastructure and Borrow Pits in Salt Pan
Fringe Habitat

The construction footprint must be minimised within the Salt Pan Fringe
habitat (which is the habitat that supports numerous mature palm clusters)
through adoption of the following measures:

e Proper planning in advance of any linear developments passing through
this habitat (or within a 150m buffer thereof if practical) will be
undertaken. Planning will determine the minimum required footprint of
the disturbance.

e Linear infrastructure that passes through this habitat will be grouped, for
example pipelines, powerlines and roads will (as far as possible) follow
the same route and occupy the minimum possible width.

e Developments within this habitat will be restricted to essential linear
infrastructure that needs to cross over this habitat.

e Any activities that can be conducted elsewhere will be shifted away from
this habitat. Housing, offices, warehouses, workshops etc. will not be
constructed in this habitat.

e All construction activities will be clearly demarcated on the ground under
the supervision of a surveyor.

e The outer limits of the construction work will be demarcated using rolls of
brightly-coloured plastic tape on raised stakes.

e Construction office and any containers that are temporarily required will
be located outside of the Salt Pan Fringe habitat.
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Vehicle parking and turning bays will not be located in the Salt Pan Fringe
habitat.

Borrow pits required for excavating gravel for road construction must be
located outside of the buffer zones designated the Salt Pan Fringe habitat
in the Baseline.

All surplus materials, equipment and any redundant infrastructure, mixed
concrete and broken equipment will be promptly removed once
immediate works have been completed.

Action Group C.: Initiate 