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EXECUTIVE SUMMARY

Marenica Energy Ltd is an Australian Securities Exchange Listed Company that has various exploration projects in
Namibia. Marenica seeks to further explore uranium mining opportunities and propose to undertake exploration
activities on EPL 7436 for Nuclear Fuel Minerals in the Erongo Region. The EPL 7436 is located in the Namib-Naukluft
National Park approximately 128 km east of Walvis Bay, north of the C14, south of the D1982 and west of the D1998
roads.

The proposed project triggers listed activities in terms of the Environmental Management Act 7 of 2007, therefore, an
environmental clearance certificate is required. As part of the environmental clearance certificate application, an
environmental impact assessment has been undertaken to satisfy the requirements of the Environmental Management
Act, 2007. This Environmental Scoping Report plus assessment and Environmental Management Plan shall be submitted
as part of the application for the Environmental Clearance Certificate.

The proposed project will entail exploration methods on EPL 7436 which may include drilling, aerial or remote sensing,
ground penetrating radar, and mineral sampling. Non-invasive ground penetrating radar is planned to be undertaken
followed by a drilling program. If mineralisation is identified, further exploration methods shall be applied; if not
identified, the EPL shall be rehabilitated and returned to government.

The EPL occurs within the Namib Desert region which have a spatially and temporally highly variable rainfall with an
annual average of 25 mm and approximately 60 days of fog events per year recorded at Gobabeb (Eckardt, et al., 2013)
The EPL 7436 has a diverse and unique vegetation and wildlife species including reptiles and avifauna, many of which
are endemic to the Namib Desert. EPL 7436 falls within the Namib Desert Biome and Central Desert vegetation type,
which tends to have grassland occupying the gravel plains with scattered Namib Desert endemic plant species. The
cover of grass is very sparse but nevertheless dominates the little vegetation that grows on the gravel plains. Majority
of grasses are annuals with a few perennial Stipagrostis species, but the coverage is sparse. The plant diversity of the
areas is low (less than 50 species).

A diversity of fauna and flora were observed through sighting and presence of animal activity during the site visit in July
2019, probably due to the available water and grazing resources closer and/or within EPL 7436. These includes various
game animal dung, scats, spoors, trails and burrows. Animal sightings within EPL 7436 includes, giraffe, zebras,
gemsbok, springbok, jackal and meerkats. EPL 7436 is covered with soil with limited geological features and mainly
composed of plains with various surface water features across the site that are likely to have runoff during rainy periods.

This environmental impact assessment (EIA) has been undertaken in terms of the requirements of the Environmental
Management Act 7 of 2007 and the Environmental Impact Assessment Regulation, 2007 (No. 30 of 2011) gazetted under
the Environmental Management Act, 2007 (referred to herein as the EIA Regulations). The EIA was undertaken using a
methodology developed by Environmental Compliance Consultancy, which is based on the International Finance
Corporation (IFC) standard for environment and social impact assessments. Through the scoping process, a review of
the site and surrounding environment was completed by undertaking a desktop reviews and site assessment visits.

Vegetation clearing shall be avoided and attempt shall be made to create access tracks or working areas in areas where
there is no or little vegetation. The impacts of exploration activities with respect to airborne dust are expected to be
limited to vehicular activities due to the drilling methodology selected. There will be some release of exhaust fumes
from machinery that may impact the ambient environment but will be of short duration. There will be associated drilling
and machinery noise, which will be limited to disturbance for operational drilling staff, as there are no neighbours or
permanent residents within the park, and wildlife, however this will be of short duration.

Water is a scarce commodity in Namibia and as such must always be treated with due consideration. The hydrology of
the area is limited to ephemeral streams and groundwater, the potential for contamination from the proposed activities
is regarded as minimal due to the exploration methods. Protection of water quality is addressed in the EMP.

AUGUST 2019 PAGE 3 OF 81
ECC DOCUMENT CONTROL - ECC-76-237-REP-01-D



ENVIRONMENTAL MARENICA ENERGY LTD

%ECC SCOPING REPORT & EIA

This assessment has assessed, potential, likely and identified impacts, and through the process it was determined that
the likely effects were not deemed significant due to the magnitude of change from the baseline environment, the short
duration of potential impacts and the reversibility of effects. On this basis, it is the opinion of ECC that an environmental
clearance certificate could be issued, on conditions that the management and mitigation measures specified in the EMP
are implemented and adhered to.
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DEFINITIONS AND ABBREVIATIONS

ASX Australian Securities Exchange
DEA Directorate of Environmental Affairs
ECC Environmental Compliance Consultancy
EIA Environmental Impact Assessment
EMP Environmental Management Plan
EPL Exclusive Prospecting Licence
IFC International Finance Cooperation
I&AP Interested and affected parties
MET Ministry of Environment and Tourism
MME Ministry of Mines and Energy
MPMRC Minerals (Prospecting and Mining Rights) Committee
NDP National Development Plan
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1 INTRODUCTION

1.1  PURPOSE OF THIS REPORT

The purpose of this report is to present the findings of the environmental impact assessment (EIA) for the proposed
project. The proposed project is to undertake mineral exploration activities on Exclusive Prospecting Licence (EPL) 7436
for nuclear fuel minerals, which is described in detail throughout the report. This EIA has been undertaken in terms of
the requirements of the Environmental Management Act 7 of 2007 and the Environmental Impact Assessment
Regulation, 2007 (No. 30 of 2011) gazetted under the Environmental Management Act, 2007 (referred to herein as the
EIA Regulations). This Scoping Report and appendices will be submitted to the Ministry of Mines and Energy (MME)
and the Directorate of Environmental Affairs (DEA) at the Ministry of Environment and Tourism (MET) for review as part
of the application for an environmental clearance certificate.

This report has been prepared by Environmental Compliance Consultancy (ECC). ECC’s terms of reference for the
assessment is strictly to address potential effects, whether positive or negative, and their relative significance, and
explore alternatives for technical recommendations and identify appropriate mitigation measures for the proposed
project.

This report provides information to authorities, the public and stakeholders to aid in the decision-making process for
the proposed project. The objectives are to:

- Provide a description of the proposed activity and the site on which the activity is to be undertaken, and the
location of the activity on the site

- Provide a description of the environment that may be affected by the activity

- ldentify the laws and guidelines that have been considered in the assessment and preparation of this report
- Provide details of the public consultation process

- Describe the need and desirability of the activity

- Provide a high-level environmental and social impact assessment on feasible alternatives that were considered,
and

- Report the assessment findings, identifying the significance of effects.

An Environmental Management Plan (EMP) (Appendix A) has been developed to mitigate and manage potential impacts
identified during the environmental assessment process. An EMP provides the management framework for planning
and implementation of exploration activities. It provides operational standards and operating arrangements to ensure
that the potential impacts of exploration activities are mitigated, prevented and minimised as far as reasonably
practicable, furthermore the EMP ensures that statutory requirements and legal obligations are fulfilled.

1.2 BACKGROUND TO THE PROPOSED PROJECT

Marenica Energy Ltd proposes to undertake mineral exploration for Nuclear Fuel Minerals on Exclusive Prospecting
Licence (EPL). The EPL 7436 is located approximately 128 km east of Walvis Bay, north of the C14, south of the D1982
and west of the D1998 roads. EPL 7436 is approximately 18,994 ha and is located within the Namib-Naukluft National
Park (refer to FIGURE 1).
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FIGURE 1 — LOCATION OF EPL 7436
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1.3 ENVIRONMENTAL REQUIREMENTS

The Environmental Management Act, 2007 stipulates that an Environmental Clearance Certificate is required to
undertake listed activities in terms of the Act and its regulations. As such an EIA of the proposed project is required,
and subsequent assessment report (this document) submitted as part of the Environmental Clearance Certificate
application. Listed activities triggered by the proposed project in terms of the Environmental Management Act, 2007
and its supporting regulations are as follows.

MINING AND QUARRYING ACTIVITIES

(3.1) The construction of facilities for any process or activities which requires a licence, right or other form of
authorisation, and the renewal of a licence, right or other form of authorisation, in terms of the Minerals (Prospecting
and Mining Act), 1992

v The proposed project requires a licence for extraction of Nuclear Fuels Minerals
(3.2) Other forms of mining or extraction of any natural resources whether regulated by law or not

v Minerals (soil and sand), metals will be sourced out within the project’s footprint/ locally as far as

possible

(3.3) Resource extraction, manipulation, conservation and related activities

V' The proposed project will extract Nuclear Fuel Minerals

1.4  THE PROPONENT OF THE PROPOSED PROJECT

Marenica Energy Ltd (herein referred to as the proponent) is an Australian Securities Exchange (ASX) listed Company,
which is seeking to explore for nuclear fuels minerals in Namibia. The proponent has developed a uranium
concentration technology and process that is unique and ground-breaking, lowering the extraction cost of uranium and
significantly reducing potential environmental effects associated with reducing the mass of ore to be leached. This U-
pgrade™ process technology can be applied to surficial uranium deposits and is capable of concentrating uranium by a
factor of up to 50 times, thereby reducing leach feed volumes dramatically. The proponent of the proposed project is
Marenica Energy and the proponent details are provided in Error! Not a valid bookmark self-reference..

TABLE 1 - PROPONENT DETAILS
CONTACT POSTAL ADDRESS EMAIL ADDRESS TELEPHONE

P O Box 90242 +61 8 6555 1816

+61 417 00 10 20

Klein Windhoek Murray.hill@marenicaenergy.com.au
Namibia

1.5 ENVIRONMENTAL CONSULTANCY

Environmental Compliance Consultancy, a Namibian consultancy registration number 2013/11401, has prepared this
document on behalf of the proponent. ECC operates exclusively in the environmental, social, health and safety fields
for clients across Southern Africa in the public and private sector. The CVs of the authors of this report are contained
in Appendix F.

ECC is independent of the proponent and has no vested or financial interest in the proposed project, except for fair
remuneration of professional services rendered. All compliance and regulatory requirements regarding this assessment
document should be forwarded by email or posted to the following address:

Environmental Compliance Consultancy

PO BOX 91193

Klein Windhoek, Namibia

Tel: +264 81 669 7608

Email: info@eccenvironmental.com
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1.6 REPORT STRUCTURE

This environmental scoping study and impact assessment report is structured as per the contents set out in the TABLE 2.
TABLE 2 - ENVIRONMENTAL SCOPING REPORT SECTIONS

Executive Summary

Executive summary of the EIA

Abbreviations

A list of abbreviations used during the report

Introduction

This section introduces the EIA and provides background information on
the proposed project, proponent and purpose of the report

Regulatory Framework

This chapter describes the Namibian environmental regulatory framework
applicable to the project and how it has been considered in the
assessment and the scoping report and EMP.

Methodology and
approach to the EIA

Presents the methodology of the EIA

Project Description

Presents the need of the project, the alternatives considered and a
description of the proposed project and how the proposed project will be
operated.

Environmental and social
baseline

Presents information on the receiving environment that may be affected
by the project.

Assessment findings and
mitigation measures

This chapter presents the findings and the mitigation and management
strategies to be applied to avoid or reduce the effects.

Environmental
management plan

This chapter presents the site-specific plan developed to ensure that the
project is implemented in an environmentally sustainable manner by
understanding the potential environmental risks arising from the project
and take appropriate actions to properly manage that risk.

Conclusions

Concludes the findings of the EIA

References

A list of reference used for this report

Appendices A-E

- Appendix A: Environmental Management Plan
- Appendix B: List of plant species

- Appendix C: Non-technical Summary

- Appendix D: Adverts

- Appendix E: Site Notice

- Appendix F: ECC CVS

AUGUST 2019
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2 REGULATORY FRAMEWORK

This chapter outlines the regulatory and policy framework applicable to the proposed project. TABLE 3 provides a list of

applicable legislation and the relevance to the project.

2.1 NATIONAL REGULATORY REGIME

TABLE 3 - LEGAL COMPLIANCE

NATIONAL
REGULATORY
REGIME

SUMMARY

Provides for the reconnaissance, prospecting
and mining for, and disposal of, and the
exercise of control, minerals in Namibia.

Section 50 (i) requires “an environmental
impact assessment indicating the extent of
any pollution of the environment before any
prospecting operations or mining operations
are being carried out and an estimate of any
pollution, if any, likely to be caused by such
prospecting
operations”

operations or mining

APPLICABILITY TO THE PROJECT

The proposed activity is prospecting for
minerals; hence it requires an EIA to be
carried out as it triggers listed activities in
terms of the Environmental Management
Act and its regulations. This report presents
the findings of the EIA.

Works shall
conditions in the Act are met.

not commence until all

The project shall be compliant with section
76 of the Minerals Act with regards to
records, maps, plans and financial
statements, and information, reports and

returns submitted.

The Act aims to promote sustainable
management of the environment and the
use of natural resources by establishing
principles for decision-making on matters
affecting the environment.

It sets the principles of environmental
management as well as the functions and
powers of the Minister. The Act requires
certain activities to obtain an environmental
prior to project
development. The Act states an EIA may be
undertaken and submitted as part of the
certificate

clearance certificate

environmental clearance
application.

The MET is responsible for the protection
and management of Namibia’s natural
environment. The Department of
Environmental Affairs under the MET is
responsible for the administration of the

environmental clearance certificate process.

This Environmental Scoping Report and
assessment plus the EMP documents the
findings of the environmental assessment
undertaken for the proposed project, which
will form part of the environmental
clearance application. The assessment and
report have been undertaken in line with the
requirements in terms of the Act and its
regulations.

This  Act
conservation and use of water for domestic,

provides for “the control,

The Act stipulates obligations to prevent
pollution of water. The EMP sets out
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NATIONAL
REGULATORY
REGIME

SUMMARY

agricultural, urban and industrial purposes;
to make provision for the control, in certain
respects... and for the control of certain
activities on or in water in certain areas”.
The Ministry of Agriculture Water and
Forestry Department of Water Affairs is
responsible for the administration of the
Water Act.

The Minister may issue a Permit in terms of
the regulations 5 and 9 of the government
notice R1278 of 23 July 1971 as promulgated
under section 30 (2) of the Water Act no. 54
of 1956, as amended. To abstract water from
a controlled water source, a WA 002 should
be filled and submitted to the MAWF

APPLICABILITY TO THE PROJECT

measures to avoid polluting the water
environment.

Regulation 5: "Upon receipt of an application
in terms of regulation 4(1) the Minister may
issue a permit authorising the applicant to
sink, enlarge, deepen, alter, open up or clean
any borehole, well or spring mentioned in
the application or to abstract therefrom and
use a specific quantity of water for the
purposes and subject to the conditions
specified in the permit: Provided that, if the
Director is of opinion that artesian water is
or will be found in a borehole or well, the
Minister shall not consider an application
unless it is recommended by the Board. "

Regulation 9: The Minister may, when
issuing a permit under regulation 5, impose
such conditions, whether generally or in
respect of different periods in any year, as he
may deem necessary for an equitable
distribution of water in the public interest or
for the conservation of water supplies or for
the protection of water sources, including
respect of measures to
minimise potential groundwater and surface
water pollution are contained in the EMP.

conditions in

One of the major biodiversity related laws in
Namibia is the legislation governing the
conservation of wildlife, and protected

areas.

The following sections are applicable to the

proposed project and measures to ensure

compliance  are included in this

environmental scoping report plus the EMP.

- Section 18 of the Nature Conservation
Ordinance restricts of the rights to enter
game parks and nature reserves and
prohibition of certain acts therein, and

- Section 72 of the Nature Conservation
Ordinance restricts picking and

transport of protected species.

The Act provides provision of the protection
and conservation of places and objects with
heritage significance.

Section 55 compels exploration companies
to report any archaeological findings to the
National Heritage Council after which a
heritage permit needs to be issued

There is potential for heritage objects to be
found on the site, therefore the stipulations
in the Act
consideration and are incorporated into the
EMP. Section 55 compels exploration
companies to report any archaeological
findings to the National Heritage Council

have been taken into
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NATIONAL

REGULATORY
REGIME

SUMMARY

APPLICABILITY TO THE PROJECT

after which a permit needs to be issued
before the findings can be disturbed.

Makes provision for the prevention and
control of soil erosion and the protection,
improvement and the
improvement and manner of use of the soil

conservation,

and vegetation.

Taken into consideration during the design
of the works to be undertaken on the EPL
site. Measures in the EMP sets out methods
to avoid soil erosion.

This Regulations makes provision for
proponents to prepare and implement a
Radiation Management Plan, commensurate

with the activities of operations.

The proposed project should take into
consideration the requirements that are
stipulated in both the Act and its
Regulations, the Radiation Protection and

Waste Disposal Regulations. Measures in the
EMP sets out methods to comply with the
Regulations, specifically waste disposal

during exploration.

2.2  POLICIES

2.2.1 MINERALS POLICY

The Minerals Policy was adopted in 2002 and sets guiding principles and direction for the development of the Namibian
mining sector while communicating the values of the Namibian people. It sets out to achieve several objectives in line
with the sustainable development of Namibia’s natural resources. The policy strives to create an enabling environment
for local and foreign investments in the mining sector and seeks to maximise the benefits for the Namibian people from
the mining sector while encouraging local participation, amongst others.

The objectives of the Minerals Policy are in line with the objectives of the Fifth National Development Plan (NDP5) that
include reduction of poverty, employment creation and economic empowerment in Namibia. The proposed project
conforms to the policy and has been considered through the EIA process and the production of this report.

2.2.2  NATIONAL POLICY ON THE PROSPECTING AND MINING IN PROTECTED AREAS

National Policy on the Prospecting and Mining in Protected Areas (Ministry of Environment and Tourism, Ministry of
Mines and Energy, 2018) was passed in July 2018 and provides direction in terms of where mining and exploration
related impacts are legally prohibited and where biodiversity priority areas may present high risks for mining projects.

The policy provides a framework for integrating relevant biodiversity information into decision making about
exploration and mining options and how best to avoid, minimise or remedy biodiversity impacts caused by mining, and
in so doing support sustainable development.

EPL 7436 (assessed in this report) falls within the Namib-Naukluft National Park. It is therefore imperative that the
potential impacts within the national parks be thoroughly assessed and in particular are reviewed and compared with
the ‘no mining and prospecting zones’ in the aforementioned policy. The EPL does not fall within any exclusions zones
set by the policy.
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2.3 PERMITS AND LICENCES

VALIDITY/

PERMIT AND LICENCES MINISTRY

DURATION

Ministry of Environment and tourism, Windhoek 3 months

Ministry of Environment and tourism, Windhoek 3 months

Ministry of Agriculture, Water and Forestry, Windhoek Permit dependent

Ministry of Mines and Energy, Windhoek 3 years

Ministry of Mines and Energy Windhoek To be submitted prior
to drilling

2.3.1 EXCLUSIVE PROSPECTING LICENCE

EPL 7436 was granted on 16 May 2019 and is valid for three years. In terms of the Minerals (Prospecting and Mining)
Act, 1992, an EPL may be renewed, however may only be extended twice for two-year periods if demonstrable progress
is shown. Renewals beyond seven years requires special approvals from the Minister (Ministry of Mines and Energy,
2018).

Such renewals are subject to a reduction in size of the EPL. When a company applies for renewal of an EPL, this
application must be lodged 90 days prior to the expiry date of the EPL or, with good reason, no later than the expiry
date (Ministry of Environment and Tourism, Ministry of Mines and Energy, 2018).

Renewal application for EPL 7436 may be required if mineralisation is present and exploration activities last longer than
three years. If renewal is applied for, the MME shall review the renewal application and make any comments and/or
recommendations for consideration by the Minerals (Prospecting and Mining Rights) Advisory Committee (MPMRAC).
Amendments and revisions may be required for the EIA and EMP. Due consideration must be given when renewing the
licence to ascertain whether there is justification to renew the licence. Once an EPL expires and a new EPL is issued,
even if it is to the previous holder, the full screening process must be followed with a full EIA process before operations
may commence (Ministry of Environment and Tourism, Ministry of Mines and Energy, 2018).

AUGUST 2019 PAGE 16 OF 81
ECC DOCUMENT CONTROL - ECC-76-237-REP-01-D



% E C C SCOPING REPORT & EIA

ENVIRONMENTAL MARENICA ENERGY LTD
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3 METHODOLOGY APPROACH TO THE EIA

3.1  PURPOSE OF THE ENVIRONMENTAL IMPACT ASSESSMENT

The EIA process in Namibia is governed and controlled by the Environmental Management, 2007 and the EIA
Regulations, 30 of 2012, which is administered by the Office of the Environmental Commissioner through the
Department of Environmental Affairs (DEA) of the MET.

An EIA is a process of identifying, predicting, evaluating and mitigating the potential impacts of a proposed project on
the natural and human environment. The aim of the scoping assessment and EIA process and subsequent report are to
apply the principles of environmental management to proposed activities, reduce the negative and increase the positive
impacts arising from a proposed project, provide an opportunity for the public to consider the environmental impacts
of a proposed project through meaningful consultation, and to provide a vehicle to present the findings of the
assessment process to competent authorities for decision making.

3.2  THE ASSESSMENT PROCESS

The EIA methodology applied to this EIA has been developed using the International Finance Corporation (IFC) standards
and models, in particular Performance Standard 1, ‘Assessment and management of environmental and social risks and
impacts’ (International Finance Corporation, 2017) (International Finance Corporation, 2012); Namibian Draft
Procedures and Guidance for EIA and EMP; international and national best practice; and over 25 years of combined EIA
experience. The process followed through the basic assessment is illustrated in Error! Reference source not found. and
detailed further in the following sections.
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FIGURE 2 - ECC SCOPING PROCESS

AUGUST 2019 PAGE 18 OF 81
ECC DOCUMENT CONTROL - ECC-76-237-REP-01-D



% E C C SCOPING REPORT & EIA

ENVIRONMENTAL MARENICA ENERGY LTD

COMPLIANCE CONSULTANCY

3.3 METHODOLOGY FOR THE IMPACT ASSESSMENTS

ECCs methodology for environmental impact assessments is adopted and based on models for environmental and social
impact assessments set out by the International Finance Corporation (IFC) principal 1 ‘Assessment and management of
environmental and social risks and impacts. Furthermore, this impact assessment was undertaken for the proponent in
accordance with Namibian legal requirements.

This impact assessment is a formal process in which the effects of certain types of development on the biophysical,
social and economic environments are identified, assessed and reported, so that the effects can be taken into account
when considering whether to grant development consent or to provide financial support.

Desktop studies on the national database are undertaken as part of the scoping stage to get information of the current
status of the receiving environment. This provides a baseline where changes that occur as a result of the proposed
project can be measured. This is verified through site data collection.

The environmental and social topics that may be affected by the proposed project are described in this section. The
baseline focuses on receptors which could be affected by the proposed project.

3.4  SCREENING OF THE PROPOSED PROJECT

The first stages of the EIA process are to register the project with the Competent Authority and undertake a screening
exercise. The screening exercise determines whether the proposed project is considered as a Listed Activity in terms of
the Environmental Management Act, 2007 and associated Regulations, and if significant impacts may arise. During this
process, the location, scale and duration of project activities are considered against the receiving environment to
determine the approach to the EIA.

3.5 SCOPING OF THE ENVIRONMENTAL ASSESSMENT

The purpose of the scoping stage in the EIA process is to identify the scope of assessment, undertake a high-level
assessment to identify potential impacts, and confirm if further investigation is required to assign the severity of
potential significant effects and allocate appropriate mitigation.

This report presents the findings of the scoping phase and high-level assessment and confirms that no further
investigation is required. This conclusion is presented in Section 6

3.6  BASELINE STUDIES

Baseline studies are undertaken as part of the scoping stage which involves collecting all pertinent information from
the current status of the receiving environment. This provides a baseline against which changes that occur as a result
of the proposed project can be measured.

For the proposed project, baseline information was obtained through a desk-top study, focussing on environmental
receptors that could be affected by the proposed project and verified through site data. The baseline studies are
presented in Section 4.

3.7 IMPACT PREDICTION AND EVALUATION

Impact prediction and evaluation involves predicting the possible changes to the environment as a result of the
development/project. The recognized methodology was applied to determine the magnitude of impact and whether
or not the impact was considered significant and thus warrant further investigation. The findings of the assessment are
presented in Section 6.
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3.8 EIA DETERMINATION OF SIGNIFICANCE

The evaluation and prediction of the environmental and social impacts require the assessment of the project
characteristics against the baseline characteristics, ensuring all potentially significant impacts are identified and
assessed.

The significance of an impact is determined by taking into consideration the combination of the sensitivity and
importance/value of environmental and social receptors that may be affected by the proposed project, the nature and
characteristics of the impact, and the magnitude of potential change. The magnitude of change (the impact) is the
identifiable changes to the existing environment which may be direct or indirect; temporary/short term, long-term or
permanent; and either beneficial or adverse. These are described as follows and thresholds are provided in TABLE 4, 5
and 6.

- The sensitivity and value of a receptor is determined by identifying how sensitive and vulnerable a receptor is
to change, and the importance of the receptor (internationally, nationally, regionally and locally).

- The nature and characteristics of the impact is determined through consideration of the frequency, duration,
reversibility and probability of the impact occurring.

- The magnitude of change measures the scale or extent of the change from the baseline condition, irrespective

of the value. The magnitude of change may alter over time, therefore temporal variation is considered (short-
term, medium-term; long-term, reversible, irreversible or permanent).

TABLE 4 - SENSITIVITY AND VALUE OF RECEPTOR

SENSITIVITY

AND VALUE DESCRIPTION
. Of value, importance or rarity on an international and national scale, and with very limited potential
High for substitution; and/or very sensitive to change or has little capacity to accommodate a change.
. Of value, importance or rarity on a regional scale, and with limited potential for substitution; and/or
WL moderate sensitivity to change, or moderate capacity to accommodate a change.
Of value, importance or rarity on a local scale; and/or not particularly sensitive to change or has
Low considerable capacity to accommodate a change.

TABLE 5 - NATURE OF IMPACT

NATURE DESCRIPTION
Positive An impact that is considered to represent an improvement on the baseline or introduces a positive
change.
Negative An impact that is considered to represent an adverse change from the baseline or introduces a new

undesirable factor.

Impacts causing an impact through direct interaction between a planned project activity and the
receiving environment/receptors.

Direct

Impacts that result from other activities that are encouraged to happen as a result / consequence of
the Project. Associated with the project and may occur at a later time or wider area

Indirect

Extent / Geographic Scale

On-site Impacts that are limited to the boundaries of the proposed project site
Local Impacts that occur in the local area of influence, including around the proposed site and within the
wider community
Regional Impacts that affect a receptor that is regionally important by virtue of scale, designation, quality or
rarity.
AUGUST 2019 PAGE 20 OF 81

ECC DOCUMENT CONTROL - ECC-76-237-REP-01-D



ECC SCOPING REPORT & EIA

ENVIRONMENTAL MARENICA ENERGY LTD

Impacts that affect a receptor that is nationally important by virtue of scale, designation, quality or

National "
rarity.

International Impac.ts that affect a receptor that is internationally important by virtue of scale, designation, quality
or rarity.

Duration

Short-term Impacts that are likely to last for the duration of the activity causing the impact and are recoverable

Medium- ) ) o ) )

term Impacts that are likely to continue after the activity causing the impact and are recoverable

Long-term Impacts that are likely to last far beyond the end of the activity causing the damage but are
recoverable over time

Reversibility

Permanent

/Irreversible Impacts which are not reversible and are permanent

Temporary /

Reversible Impacts are reversible and recoverable in the future
Likelihood

Certain The impact is likely to occur

Likely The impact is likely to occur under most circumstances
Unlikely The impact is unlikely to occur

TABLE 6 - MAGNITUDE OF CHANGE

MAGNITUDE

OF CHANGE DESCRIPTION

Loss of resource, and quality and integrity of resource; severe damage to key characteristics,
: features or elements; or

Major o . . .
Large-scale or major improvement of resources quality; extensive restoration or enhancement;

major improvement of attribute quality.

Loss of resource, but not adversely affecting its integrity; partial loss of/damage to key

characteristics, features or elements; or
Moderate i . . ) .
Benefit to, or addition of, key characteristics, features or elements; improvements of attribute

quality.

Some measurable change in attributes, quality or vulnerability; minor loss of, or alteration to, one

- (or maybe more) key characteristic, feature or element; or
inor
Minor benefit to, or addition of, one (or maybe more) key characteristic, feature or element; some

beneficial effect on attribute quality or a reduced risk of a negative effect occurring.

Very minor loss or detrimental alteration to one (or maybe more) characteristic, feature or
. element; or

Negligible . . i, . -
Very minor benefit to, or positive addition of, one (or maybe more) characteristic, feature or

element.

The level of certainty has also been applied to the assessment to demonstrate how certain the assessment conclusions
are and where there is potential for misinterpretation or a requirement to identify further mitigation measures, thereby
adopting a precautionary approach. Where there is a low degree of certainty, monitoring and management measures
can be implemented to determine if the impacts are worse than predicted and support the identification of additional
mitigation measures through the life time of the proposed project. TABLE 7 provides the levels of certainty applied to
the assessment, as well as a description.
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TABLE 7- LEVEL OF CERTAINTY

LEVEL OF CERTAINTY DESCRIPTION

- Likely changes are well understood

- Design/information/data used to determine impacts is very comprehensive

- Interactions are well understood and documented

- Predictions are modelled, and maps based on interpretations are supported by a large
volume of data, and

- Design/information/data has very comprehensive spatial coverage or resolution.

- Likely changes are understood

- Design/information/data used to determine impacts include a moderate level of detail
- Interactions are understood with some documented evidence

- Predictions are modelled but not yet validated and/or calibrated, and

- Mapped outputs are supported by a moderate spatial coverage or resolution.

- Interactions are currently poorly understood and not documented.

- Predictions are not modelled, and the assessment is based on expert interpretation
using little or no quantitative data.

- Design is not fully developed, or information has poor spatial coverage or resolution.

The significance of impacts has been derived using professional judgment and applying the identified thresholds for
receptor sensitivity and magnitude of change (as discussed above) and guided by the matrix presented in FIGURE 8.
The matrix is applicable for impacts that are either positive or negative. The distinction and description of significance
and whether the impact is positive, or negative is provided in TABLE 9.

TABLE 8 -— GUIDE TO SIGNIFICANCE RATINGS

Magnitude of Change

Negligible Minor Moderate Major

High
v
o)
2
Medium =
s,
-+
<
Low (2) Low
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Significance is not defined in the Namibian EIA Regulations, however the Draft Procedure and Guidance for EIA and EMP
states that the significance of a predicted impact depends upon its context and intensity. Accordingly, definitions for
each level of significance has been provided in TABLE 9. These definitions were used to check the conclusions of the
assessment of receptor sensitivity, nature of impact and magnitude of impact was appropriate.

TABLE 9- SIGNIFICANCE DESCRIPTION

SIGNIFICANCE OF
IMPACT

DESCRIPTION

Impacts are considered to be key factors in the decision-making process that may have an

impact of major significance, or large magnitude impacts occur to highly valued/sensitive
resource/receptors.

Impacts are expected to be permanent and non- reversible on a national scale and/or have
international significance or result in a legislative non- compliance.

Impacts are considered within acceptable limits and standards. Impacts are long-term, but
reversible and/or have regional significance. These are generally (but not exclusively)
associated with sites and features of national importance and resources/features that are
unique and which, if lost, cannot be replaced or relocated.

Impacts are considered to be important factors but are unlikely to be key decision-making
factors. The impact will be experienced, but the impact magnitude is sufficiently small
Minor (negative) (with and without mitigation) and well within accepted standards, and/or the receptor is of
low sensitivity/value. Impacts are considered to be short-term, reversible and/or localized
in extent.

Impacts are considered to be local factors that are unlikely to be critical to decision-
making.

Low (negative)

Impacts are considered to be beneficial to the environment and society:

The colour green has been applied to highlight positive impacts over negative impacts shown in shades of yellow, orange
and red. The description for each level of significance presented in TABLE 9 was also followed when determining the
level of significance for a beneficial impact.

The significance of impacts has been derived using professional judgment and applying the identified thresholds for
receptor sensitivity and magnitude of change, as well as the definition for significance. It most instances, moderate and
major adverse impacts are considered as significant, and however, there may be some instances where impacts are
lower than this but are considered to be significant. The following thresholds were therefore used to double check the
assessment of significance had been applied appropriately; a significant impact would meet at least one of the following
criteria:

- It exceeds widely recognized levels of acceptable change

- It threatens or enhances the viability or integrity of a receptor or receptor group of concern, and

- ltis likely to be material to the ultimate decision about whether or not the environmental clearance certificate
is granted.
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3.9 EIA CONSULTATION

Public participation and consultation are a requirement in terms of in section 21 of the Environmental Management Act
No.7 of 2007 and its regulations for a project that requires an Environmental Clearance Certificate. Consultation is a
compulsory and critical component in the EIA process, aimed at achieving transparent decision-making, and can provide
many benefits.

A key aim of the consultation process is to inform stakeholders and interested and affected parties (I&AP) about the
proposed project. The methods undertaken for the proposed project are detailed as follows, which are in line with the
requirements of the EIA regulations.

3.9.1 NEWSPAPER ADVERTISEMENTS

Notices regarding the proposed project and associated activities were circulated in two newspapers namely ‘The
Namibian” on 12 and 19 June 2019 and in the ‘Informante’ on 13 and 20 June 2019. The purpose of this was to
commence the consultation process and enable I&APs to register an interest with the project. The adverts can be found
in Appendix D.

3.9.2 NON-TECHNICAL SUMMARY

The Non-Technical Summary (NTS) presents a high-level description of the proposed project; sets out the EIA process
and when and how consultation is undertaken. The contact details for further enquiries are made available to all
registered I&APS and the NTS can be found in Appendix C.

3.9.3 SITE NOTICES

A site notice ensures neighbouring properties and stakeholders are made aware of the proposed project. The notice
was set up at the boundary of the EPL as illustrated in Appendix E.

3.9.4 CONSULTATION FEEDBACK

No issues or concerns were raised by the I&APs during consultation period.
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4 PROJECT DESCRIPTION

4.1 NEED FOR THE PROPOSED PROJECT

The mining sector in Namibia significantly contributes to the country’s Gross Domestic Product (GDP), government tax
receipts and export revenues. For this reason, exploration activities are encouraged in Namibia and the vision of the
Minerals Policy being to “further attract investment and enable the private sector to take the lead in exploration, mining,
mineral beneficiation and marketing” supports the development. The proposed project is in line with this vision and
has the potential to create employment in the local communities, namely Walvis Bay, Swapkomund and the
marginalised Topnaar people (FAonin). In the event that exploration activities are successful, and a resource can be
defined in commercially viable concentrations, exploration operations can potentially transcend into mining operations,
which can result in socio-economic development.

Uranium was discovered in the Namib Desert in 1928 and intensive exploration commenced in the late 1950s.Uranium
is used in the nuclear industry to produce electricity. Nuclear is the world’s second largest source of low-carbon power
(>30% of the total in 2015). Approximately, 11% of the world's electricity is generated by approximately 450 nuclear
power reactors in 50 countries and around 60 more reactors are under construction. This is equivalent to 16% of existing
capacity, while an additional 150-160 are planned, equivalent to nearly half of existing capacity (World Nuclear
Association , 2018). Furthermore, uranium is required to supply these reactors and ensure low-carbon power is
generated. Namibia is one of the few countries which has uranium deposits and has three significant uranium mines
capable of providing 10% of world uranium output.

4.2  ALTERNATIVES CONSIDERED

Several uranium deposits occur in Namibia and are grouped into three basic rock types: a) occurrences in and associated
with plutonic rocks, b) pedogenic occurrences and c) sedimentary occurrences. An overlap exists between the
pedogenic and the other main deposit types. Uranium occurrences in and associated with plutonic rocks comprise both
potentially economic deposits and source rocks for uranium deposits in pedogenic and sedimentary sequences. These
deposits are confined mainly to the western portion of the Damara Orogen (Schreuder, 1985). Therefore, there is
limited areas to explore in Namibia.

An exploration program in the 1970s undertaken by General Mining & Finance Corporation Limited indicated high
prospectively for uranium mineralisation in the EPL 7436. Consequently, alternative sites were considered during this
early exploration program, however, the potential for mineralisation was not as high as that of EPL 7436. The
Environmental assessment has therefore taken a worst-case scenario as per best practice guidance, which includes a
review of all likely exploration activities, thus no other technological alternatives are available for consideration at this
stage.

Once the exploration programme is further defined, the best available option for methods shall be identified to ensure
the impacts on the environment and society are minimised.

4.2.1 NO-GO ALTERNATIVE

Should exploration activities on EPL 7436 not proceed, the anticipated environmental impacts from exploration
activities would not occur, however, the social and economic benefits associated with the project would also not be
realised.

There would not be an opportunity to define resources in the project area, a missed opportunity for geological mapping
and data collection that if found to be viable for mining could benefit the Namibian economy.
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4.3  PROPOSED EXPLORATION ACTIVITIES

Exploration activities on EPL 7436 will include soil and rock sampling, geological mapping, electromagnetic and
geophysical surveys, drilling and core sampling. Some vegetation may be cleared to allow access tracks and working
areas to be created and for the installation and development of exploration drill holes.

Existing tracks will be used as far as reasonably practical; in the event that new tracks are required they will be developed
by hand. Vegetation clearance may be required for drill access tracks, drill pads and for a driller’s camp if required.

The exploration methods on each EPL site may involve the following methods: drilling; aerial or remote sensing; ground
penetrating radar; and mineral sampling. Further detail of these methods are as follows.

- REMOTE SENSING AND GEOPHYSICAL SURVEYS

During mineral exploration, remote sensing and geophysical surveys enables explorers to find and assess
deposits without having to undertake massive exploration operations. Remote sensing may be used to map
the geology and existing faults and fractures that localize the ore deposits or may be used to recognize rocks
which have been hydrothermally altered. Remote sensing includes a number of tools and techniques including
geographical information systems, radar, geographical information systems and sonar.

- GROUND PENETRATING RADAR

Ground penetrating radar is a non-destructive geophysical survey that can detect subsurface features without
drilling, probing, or digging. This method is likely to be the preferred method for exploration activities on the
EPL. This will most likely be undertaken by foot.

- ROTARY AIR BLAST (RAB) DRILLING, REVERSE CIRCULATION (RC) DRILLING AND DIAMOND DRILLING

Drilling to be undertaken in order to obtain drill core samples. The collected samples will be temporarily stored
in plastic bags on site and transported to a sample preparation laboratory at Tschudi or in Swakopmund.

All exploration activities will be undertaken in programmed segments. The number of drill holes will be
determined on results obtained through the data collection during ground penetrating radar. Equipment used
during drilling shall include a trailer-mounted rig towed by a light vehicle.

Pitting and trenching are unlikely as this is not the preferred method of exploration and therefore have not been
included in this scoping report.

4.3.1 EXPLORATION SCHEDULE

The duration of exploration activities is anticipated to be conducted over the course of a 3-year period (or for the
duration of the exploration licence) and the periods of each exploration programme will vary and will be refined as
geological information becomes available. Exploration is intended once the environmental clearance has been granted.
The presence of mineralisation shall be determined during the first period of tenor. Non-invasive ground penetrating
radar is planned to be undertaken in the first three months on the site, potentially followed by a drilling program. If
mineralisation is identified, further exploration methods shall be applied; if not identified, the EPL shall be rehabilitated
and returned to government.

4.3.2 \WORKERS AND ACCOMMODATION

During the initial exploration stage approximately seven (7) employees will be required, and workers will mainly be from
Walvis Bay and Swakopmund. The roles of the employees include two (2) radar specialists / geologists and five (5) drill
crew members. Additional roles may be required which shall be determined by the programme and exploration
methods.
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The workers will be accommodated in designated camp/s (located within the EPL) areas during the exploration
programme and will require staying close to the site during on ground exploration works and therefore will likely stay
for the duration of exploration at an onsite camp.

4.3.3 RESOURCE USE AND WASTE MANAGEMENT

Water will be required for various uses including human consumption and exploration activities. Potable water will be
brought to site by light vehicle and shall be used for human consumption and for operation of the drill rig.

Waste will be produced on site, including sewerage and solid waste such as packaging. All solid waste, shall be collected,
taken off site and disposed of at the nearest waste management facility. Mobile toilets (of a ‘long drop” or pit latrine
type) may be brought to site. Any sewerage generated will be managed by the supplier of the toilet or the contactor.

The banning of plastics bags in national parks or nature reserve as per the Government notice No.85, published in the
Government Gazette No. 6285 in April 2017 should be adhered to unless:

- Designated to be used for the disposal of waste;
- Designated for agricultural purposes;
- Used for sampling or analysis;

- That constitutes or form an integral part of, the packaging in which goods are sealed prior to sale in the local
market or for export; or

- That it is a transparent resealable bag

4.4  SITE REHABILITATION

The National Policy on the Prospecting and Mining in Protected Areas stipulates that companies involved in prospecting
and mining in protected areas take responsibility for carrying out appropriate rehabilitation and restoration, during and
upon closure of their activities. Therefore, the proponent shall ensure funds are available to restore/ rehabilitate the
EPL 7436 once exploration activities are completed.

Once exploration activities are completed the areas shall be rehabilitated to a condition as close to the original state as
far as possible. Rehabilitation methods shall be determined during the exploration programme and shall be agreed with
the MET.

Before and after photographs will be used to monitor rehabilitation success.
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5 ENVIRONMENTAL AND SOCIAL BASELINE

5.1 INTRODUCTION

This section provides an overview of the existing biophysical environment through the analysis of the baseline data
regarding the existing natural and socio-economic environment. Desktop studies on the national database are
undertaken as part of the scoping stage to get information of the current status of the receiving environment. This
provides a baseline where changes that occur as a result of the proposed project can be measured. Site verification and
site data is also collected as part of this assessment.

5.2  BASELINE OF THE BUILT ENVIRONMENT

EPL 7436 is located in the Namib-Naukluft National Park which is approximately 50 955 km? and extends from the
Hardap to the Erongo regional boundary in the north (and bordering onto the Dorob National Park). The National Park
was officially established in 1979 through the various amalgamations of several areas. National parks cover 17% of the
country’s surface area and provides a sanctuary for large mammals. This includes black rhino (reintroduced to their
former range in 2007 to mark the centenary of the park), Hartmann’s mountain zebra, leopard, cheetah, spotted and
brown hyaena, jackal, caracal, and various species of game. Over 200 bird species have been recorded in the Namib-
Naukluft Park (Ministry of Environment and Tourism, 2013).

Natural features and some of the tourist attraction of the park include sand dunes, Sesriem Canyon, gravel plains,
Welwitschia Plains, Naukluft Mountains, inselbergs in the north, ephemeral rivers and unique biodiversity. The national
park is split into zones based upon environmental sensitivity and land uses. The EPL 7436 is sited in Zone 2, Areas of
Medium Sensitivity, which is a zone permitted for prospecting and mining activities. The National Park Management
Plan states that “all prospecting and mining activities in other areas should be planned, managed and decommissioned
using best available practice, taking into account long-term national benefits vis-a-vis benefits from other current and
potential land uses, and applying precautionary and polluter pays principles and due caution so as to minimize negative
environmental impacts” (Ministry of Environment and Tourism, 2013).

5.3 CLIMATE

The Namib-Naukluft National Park falls below the 100 mm median annual rainfall isohyet and much of it is below the
50 mm isohyet with high evaporation rates and low rainfall. Sporadic rain falls mainly from January to March.
Temperatures are generally moderate (average minimum and maximum temperatures during the coldest and hottest
months respectively reflecting a range of 7-32°C), fog is frequent and wind is a dominant feature (Ministry of
Environment and Tourism, 2013). Prevailing wind is from the south-west and north east, with an average of 3.2 metres
per second (m/s) (refer to Error! Reference source not found.).
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FIGURE 3 - PREVAILING WIND IN WALVIS BAY

54 FLORA AND FAUNA

The area has unique vegetation and wildlife species including reptiles and avifauna, many of which are endemic to the
Namib Desert including vulture species of interest. EPL 7436 lies within the Namib Desert Biome and Central Desert
vegetation type, which tends to have grassland occupying the gravel plains and sparse shrubland. The grass cover is
very sparse but nevertheless dominates the little vegetation that grows on the gravel plains. Grass cover, diversity and
abundance tends to increase from west-to-east following the rainfall gradient with the majority of grasses are being
annuals and few perennials. The plant diversity of the areas is low (less than 50 species). EPL 7436 has a greater diversity
of grasses, and woody species, dwarf shrubs, shrubs and trees, which are sparsely distributed. No visible outcrops for
lichen. Along natural drainage channels, camel thorn trees (Acacia erioloba) can be found with sparsely distributed
grazing patches.

The EPL falls within the Namibian bird diversity zone which has between 141 — 170 bird species, which is of medium
diversity in comparison to the rest of Namibia, which has a total of 658 recorded bird species. The diversity of mammals
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and reptiles in the area is very low and low respectively, compared to the rest of Namibia, with 16 — 30 species of
mammals and between 41 and 50 reptiles (Mendelsohn et al., 2003).

A high diversity of fauna and flora were observed through sighting and presence of animal activity during the site visit,
probably due to the available water and grazing resources closer and/or within the EPL 7436. These includes various
game animal dung, scats, spoors, trails and burrows. Animal sightings within the EPL 7436 includes, giraffe, zebras,
gemsbok, springbok, jackal and meerkats.

FIGURE 4 — VEGETATION STRUCTURE AROUND EPL 7436

Below are the photos from EPL 7436
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FIGURE 5-EUPHORBIA VIROSA FIGURE 6 -HOODIA CURRORII

FIGURE 7- COMMIPHORA SPECIES FIGURE 8 - CALICOREMA CAPITATA

FIGURE 9 - A PROMINENT GAME TRAIL FIGURE 10 - GANAB WATER POINT WHICH IS ABOUT 2
KM FROM THE EPL 7436.
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FIGURE 12 -: GANAB MET OFFICE
FIGURE 11 - ACTIVE SMALL MAMMALS BURROW WITH

A PILE OF SEEDS COLLECTED, SUGGESTING A KEY ROLE
IN THE DESERT ECOSYSTEM.

FIGURE 13 - GIRAFFE ON EPL 7436

FIGURE 14 - OSTRICH SIGHTING ON THE EASTERN BOUNDARY OF THE EPL 7436
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5.5 HERITAGE

The Namib Desert has rich archaeological and heritage value and presents valuable information about the occupation
of the area dating back 700,000 years. According to the Namibian National Heritage database there are no known
national heritage receptors on the EPL 7436, and none were identified during the site visit. In cases where heritage
sites are discovered the chance of find procedure will be used as stipulated in the National Heritage Act 27 of 2004.

5.6  SoILS AND GEOLOGY

The EPL 7436 stretches over an area that is predominately made up of the Damara Granite rock type and Khomas Group
and Petric Gypsisols soils (refer to FIGURE 15 and FIGURE 16). The characteristics of this dominant rock type are soils
with a solid layer at a shallow depth that remains hard even when wet. Soils have accumulations of calcium sulphate,
which are restricted to the very dry areas of the central Namib. The soil generally has very low levels of fertility, so only
the hardiest of plants will grow in them (Mendelsohn et al., 2003).

The soils of the Namib Desert are formed by various processes, both mechanical and chemical. Soil formation is a slow
and weak process on the plains of the Namib, and usually forms a crust that provides a stabilising effect that is very
sensitive to any form of disturbance (Soft Chem, 2011). In general, the Namib Desert is comprised of gypsum crusts
which makes the area sensitive for vehicular traffic, and tracks made take many years to recover even with rehabilitation
afterwards (Ministry of Environment and Tourism, Ministry of Mines and Energy, 2018).

EPL 7436 is covered with soil with limited geological features which is mainly composed of dry open plains.
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FIGURE 15 — GEOLOGICAL MAP OF EPL 7436
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FIGURE 16— SOIL TYPE IN EPL 7436
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5.7 HYDROLOGY

In Namibia water and land resources management is carried out at basin level. There are 11 water basins in the country,
EPL 7278 area is located entirely within the Kuiseb River Basin. The EPL site is mainly composed of dry open plains with
various surface water features across the sites that are likely to be flowing during periods of high rainfall. The proponent
will source water for its exploration activities from either Swakopmund, the Ganab water source, or from a groundwater
borehole drilled on site during exploration activities. The hydrology of the EPL is displayed in FIGURE 17.

FIGURE 17 — HYDROLOGY OF EPL 7436

5.8 LAND USE AND INFRASTRUCTURE

EPL 7436 is in the Namib-Naukluft National Park which is used primarily for tourism. The EPL site does not have any
tourism facilities, neither is it used for tourism activities. However, there is a Ministry of Environment and Tourism
(MET) satellite office known as Ganab which also have accommodation facilities that belongs to the employees.
Historical land use activities were not observed during the site visits. Previous exploration or mining activities have
taken place on EPL 7436; however, they are less obvious because the area has mostly regenerated naturally.
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5.9 Socio-EcoNOMIC ENVIRONMENT

5.9.1 GOVERNANCE

Namibia was established in 1990 and is led by a democratically-elected and stable government. The country ranked top
fifth out of 54 African countries in the Ibrahim Index of African Governance in 2015 for the indicators including the
quality of governance and the government’s ability to support human development, sustainable economic opportunity,
rule of law and human rights (National Planning Commission, 2017).

As a result of sound governance and stable macroeconomic management, Namibia has experienced rapid
socioeconomic development. Namibia has achieved the level of ‘medium human development’ and ranks 125th on the
Human Development Index out of 188 countries (National Planning Commission, 2017).

5.9.2 DEMOGRAPHIC PROFILE

Namibia is one of the least densely populated countries in the world, with a population of 2.3 million people. Life
expectancy is 65 years and expected years of schooling is 11.7 (National Planning Commission, 2017). Namibia’s
population is expected to increase by 63% from an estimated 2.11 million in 2011 to 3.44 million by 2041 (63%) (Namibia
Statistics Agency, 2011).

5.9.3 HIV/AIDS IN NAMIBIA

HIV/AIDS in Namibia is a critical public health issue and is one of the leading causes of death. Namibia has a generalised
HIV epidemic, meaning that there is a high HIV prevalence among the whole population. The epidemic is now starting
to stabilise, after a rapid increase from the time that the first case of HIV was reported in 1986 through until a peak in
2002. HIV prevalence in Namibia is not yet measured through a population-based survey, instead, HIV prevalence
among pregnant women attending Ante Natal Clinics is used. In 2010, 18.8% of pregnant women were HIV positive, a
reduction from the high of 22% in 2002. However, HIV prevalence is unevenly distributed throughout the country,
therefore it is not a national representation. The overall trend illustrates that HIV prevalence is stabilising rather than
increasing (UNICEF, 2011).

5.9.4 EMPLOYMENT

Unemployment rates in Namibia particularly, among the youth are exceedingly high. According to the Namibia Labour
Survey (2018), the unemployment rate of the country was 33.4% in 2018. The labour force participation rate is the
proportion of the economically active people in a given population group, which is calculated as the number of
economically active people divided by the total population in the same population group. The labour force participation
for the country was 71.2% (Namibia Labour Force Survey 2018).

5.9.5 EcoNomiIC ACTIVITIES

The Namibian economy has grown on average by 4.6% per year between 2012 and 2016, however, slowed down in
2016 to 0.2% due to a reduction in productivity in the farming industry. The growth rate over the years has not reduced
unemployment; in 2016 nearly 18% of the population lived in poverty. A lack of industrialisation and infrastructure has
contributed to Namibia’s economic imbalance. The 5" Namibian NDP (National Planning Commission (2017) states
that, by modernising and industrialising of the major sectors of agriculture, fisheries, manufacturing, mining and
tourism, and by providing trading opportunities so that workers can upgrade their skills. Namibia will create jobs in a
diverse range of industries which will improve the economy.

The mining and quarrying sector is the largest income which contributed an overall 11.3 percent to GDP and 64.2
percent to gross primary industry contribution to GDP, this is then followed by the tourism, fishing and manufacturing
(National Planning Commission, 2018).
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6 ENVIRONMENTAL ASSESSMENT FINDINGS AND MITIGATION

6.1  SCOPING ASSESSMENT FINDINGS

When undertaking the scoping exercise, the design of the proposed project and best practice measures were considered
to ensure the likely significant effects and any required additional mitigation were identified. The following topics were
considered during the assessment.

- Surface water and ground water

- Soils and geology

- Landscape (visual impacts, change in landscape, sense of place)

- Socio-economics (employment, local businesses, community, demographics & tourism, land use)
- Noise

- Ecology (fauna & flora)

- Air quality (including dust), and

- Cultural heritage and palaeontology resources.

The source-pathway-receptor model was used to evaluate the potential impacts of the proposed project and determine
if further assessment is required. These include:
- Source of potential impact - where does the impact come from? (e.g. the activity, ground excavation, which
emits dust)
- The potential pathway — how can the pollution / impact travel through the environment? (e.g. wind direction
and speed); and
- The receptor and effect — what can be affected and how? (e.g. water body, sedimentation, water quality
affected).

TABLE 11 sets out the findings of the assessment. Activities that could be the source of an impact have been listed,
followed by receptors that could be affected. The pathway between the source and the receptor has been identified
where both are present. Where an activity and/or receptor has not been identified, an impact is unlikely, thus no further
assessment or justification is provided. Where the activity, receptor and pathway have been identified, a justification
has been provided documenting if further assessment is required or not required.

Due to the nature and localised scale of the exploration activities, and the environmental context of both sites, the
potential environmental and social effects are limited and unlikely to be significant. Where effects occur, they will be
managed (avoided or reduced) through implementation of best practice mitigation, as detailed in the EMP (contained
in Appendix A). All topics were considered during the scoping assessments, which did not identify areas of uncertainty
and thus no further investigation was deemed required.

6.2  LIMITATIONS, UNCERTAINTIES AND ASSUMPTION

A number of limitations and uncertainties were acknowledged during the EIA process. In line with EIA best practice,
assumptions have been made based on realistic worst-case scenarios, thereby ensuring that the worst-case potential
environmental impacts are identified and assessed. The following assumptions and uncertainties were identified during
the assessment process.
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TABLE 10- LIMITATIONS AND ASSUMPTIONS OF THE ASSESSMENT

LIMITATION / UNCERTAINTY

ASSUMPTION

The program of exploration works is
not confirmed

It is assumed that exploration work shall take up to seven years and involve
drilling; aerial or remote sensing; geophysical surveys; and mineral sampling.
Pitting and trenching are unlikely.

Number of boreholes to be created or
water source is unconfirmed and needs
to be able to supply at least 5m3/ hour

Water will be acquired from existing sources on site. If this is not possible, water
will be brought on site by a truck or a borehole will be drilled

Access route and creation of new tracks

The exact location of tracks is unknown as this is determined by exploration
results. Wherever possible no new tracks or access roads shall be created.
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TABLE 11 - SUMMARY OF THE POTENTIAL IMPACTS

RECEPTOR

DESCRIPTION OF
ACTIVITY

Fuel handling
and storage,
lubrication of
equipment

Drilling and the
use of
equipment can
cause reduction
to soil quality

DESCRIPTION OF POTENTIAL
IMPACT/S

- Spillage may lead to soil and
groundwater contamination

- Drilling can cause
reduction in soil quality
(through soil
contamination)

- Soil erosion can be

caused through

vegetation clearance and
possible creation of
tracks.

EFFECT/DESCRI
PTION OF
MAGNITUDE

Direct

- On-site
- Short-term
- Temporary

/reversible

- Likely

MAGNITUD

VALUE OF
SENSITIVITY

Medium

Moderate

SIGNIFICANCE
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IMPACT MANAGEMENT/CONTROL
MEASURES

Safe delivery and handling:

- Training employees and toolbox
talks

- Good housekeeping across the
site

- Spill kits to be placed at
designated areas across the site,

- Absorption material should be
available and at hand. Where
saw dust is used, it should be
cleaned up immediately and not
left for long periods as this poses
a fire hazard

- Any major spill is reported to the
project manager and Ministry of
Mines and Energy

- Equipment to be well
maintained and serviced
regularly

- The use of hydrocarbons under
200 litres can be used for mobile
refuelling or servicing

- Extraction volumes of water
shall be minimal during
exploration and where possible,
water from existing water
sources shall be used

RESIDUAL
IMPACT
AFTER
MITIGATION
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RESIDUAL
EFFECT/DESCRI MAGNITUD

DESCRIPTION OF DESCRIPTION OF POTENTIAL VALUE OF SIGNIFICANCE IMPACT MANAGEMENT/CONTROL IMPACT
RECEPTOR PTION OF E OF

ACTIVITY IMPACT/S SENSITIVITY OF IMPACT MEASURES AFTER
MAGNITUDE CHANGE
MITIGATION

Storage:
All tanks to be stored on a non-
porous floor and bunded area

- Bund need to be capable of
storing at least 110% of the
volume of the tank

- All containers should to be
suitable for use and not
damaged

- Topsoil should be separately
stockpiled to be re-spread when
backfilling

- Equipment must be in good
condition to ensure that the oil
spills do not contaminate the
site

Refuelling:

- Drip tray to be used during
refueling of vehicles

- Afunnel or similar should be
available and used to avoid
spillage during decanting

- Equipment must be in good
condition to ensure that the oil
spills do not contaminate the
site
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RECEPTOR

DESCRIPTION OF
ACTIVITY

Exploration
activities in
sensitive
environments

Vegetation
clearing

Equipment and
vehicle
movements

DESCRIPTION OF POTENTIAL

IMPACT/S

Possible injury or death
of animals

Poaching

Habitat fragmentation
from clearing

Habitat loss

EFFECT/DESCRI
PTION OF
MAGNITUDE

- Direct

- Local

- Short-term

- Temporary
/reversible

- Certain

MAGNITUD
E OF
CHANGE

VALUE OF
SENSITIVITY

Medium Low

SIGNIFICANCE
OF IMPACT

Minor (2)

SCOPING REPORT & EIA
MARENICA ENERGY LTD

IMPACT MANAGEMENT/CONTROL
MEASURES

Use existing tracks where
possible

Route new tracks around
established and protected trees,
and clumps of vegetation
Identify rare, endangered,
threatened and protected
species and demarcate them
and avoid removing them

All workers on-site are to be
notified to avoid any excluded
areas or species

Progressive rehabilitation during
the exploration phase should be
applied

No camping within river beds
Avoid setting exploration sites
and camps on visible game
tracks

Natural drainage patterns
should be restored if disturbed
Relocation of protected plant
species if disturbance cannot be
avoided

No poaching

RESIDUAL
IMPACT
AFTER
MITIGATION

Low (2)

Dust creation
due to drilling
activities

Impacts of public health
and visibility, and
Impact on fauna and flora

- Direct

- Local

- Temporary
- Reversible

Low Minor

Minor (3)

Avoid off-road driving
Selected drilling method to
prevent dust

Low (2)
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RESIDUAL
EFFECT/DESCRI MAGNITUD
DESCRIPTION OF DESCRIPTION OF POTENTIAL VALUE OF SIGNIFICANCE IMPACT MANAGEMENT/CONTROL IMPACT
RECEPTOR PTION OF E OF
ACTIVITY IMPACT/S SENSITIVITY OF IMPACT MEASURES AFTER
MAGNITUDE CHANGE
MITIGATION
- Likely
Noise - Disruption to MET-Ganab | - Direct Low Negligible | Low (2) - Correspond with wildlife Low (1)
generation office and tourists - Local authorities and ensure minimal
through theuse | - Disturbance of local - Temporary noise pollution especially after
of airborne wildlife . .
. - Reversible sunset or before sunrise.
equipment ) ) ) i
- Likely - If aerial equipment is to be used
ensure permits are obtained
from MET prior to use.
Visual impact - Eyesore due to poor - Direct Low Minor Minor (3) - Avoid setting up exploration sites | Minor (3)
from drill rigs, housekeeping - Local on tourists’ routes
equipment - Change in landscape - Short-term - Ifit can’t be avoided, ensure the
- Obscuring views - Reversible site is minimal, clean and
- Certain maintain to exceptional
housekeeping standards.
Creation of new | -  Environmental - Direct Medium Moderate - Make use of existing tracks if Low (2)
tracks and roads disturbance - Local available
- Loss of flora and fauna - Short-term - When developing a new track
- Disturbance of migratory . L
) . - Reversible from an existing road ensure the
animals in the area . ) o )
- Likely junction is discreet but is also
safe
- Avoid creating new access tracks
on visible game tracks
- Monitor the condition of the
track before, during, and after
use
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RESIDUAL
EFFECT/DESCRI MAGNITUD
DESCRIPTION OF DESCRIPTION OF POTENTIAL VALUE OF SIGNIFICANCE IMPACT MANAGEMENT/CONTROL IMPACT
RECEPTOR PTION OF E OF

ACTIVITY IMPACT/S SENSITIVITY OF IMPACT MEASURES AFTER

MAGNITUDE CHANGE
MITIGATION

- Do not needlessly remove
vegetation from either side of
the road

- Rehabilitate tracks after use.

Heritage Exploration can | Impact on viewshed - Direct High Major If discovery of unearthed Minor (4)
encounter and /landscape surrounding - Onsite archaeological remains is to be
if not managed heritage features - Long-term uncovered, the following measures
destroy heritage - lIrreversible (chance find procedure) shall be
remains
- Unlikely applied:
Direct and - Works to cease, area to be
indirect impacts demarcated with appropriate
to cultural tape by the site supervisor, and
resources the Site Manger to be informed

- Site Manager to visit the site and
determine whether work can
proceed without damage to
findings, mark exclusions
boundary

- If work cannot proceed without
damage to findings, Site Manager
is to inform the Environmental
Manager who will get in touch
with an archaeologist for advice

- Archaeological specialist is to
evaluate the significance of the
remains and identify appropriate
action, for example, record and
remove; relocate or leave in situ
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DESCRIPTION OF
ACTIVITY

RECEPTOR

DESCRIPTION OF POTENTIAL
IMPACT/S

EFFECT/DESCRI

PTION OF
MAGNITUDE

VALUE OF
SENSITIVITY

MAGNITUD

E OF
CHANGE

SIGNIFICANCE

OF IMPACT

Job creation
due to
exploration
activities

skills development

- Opportunities during the

exploration phase
(Approx. 10-20 jobs)

Employment creation and

Direct
Regional
Long-term
Reversible
Certain

Medium

Minor

Minor (4)

SCOPING REPORT & EIA
MARENICA ENERGY LTD

IMPACT MANAGEMENT/CONTROL
MEASURES

(depending on the nature and
value of the remains)

Inform the police if the remains
are human, and

Obtain appropriate clearance or
approval from the competent
authority, if required, and
recover and remove the remains
to the National Museum or
National Forensic Laboratory as
appropriate.

Maximise local employment and
local business opportunities to
promote and improve the local
economy

Enhance the use of local labour
and local skills as far as
reasonably possible. Where the
required skills do not occur
locally, and where appropriate
and applicable, ensure that
relevant local individuals are
trained, and

Ensure that goods and services
are sourced from the local and
regional economy as far as
reasonably possible.

Generation of
waste due to

Nuisances (odours and visual)
and

’

Direct
On-site

Short-term

Moderate

Low

Minor (3)

Training and toolbox talk to
workers shall be provided
Ensure good housekeeping

RESIDUAL
IMPACT
AFTER
MITIGATION

Low (2)
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RESIDUAL
EFFECT/DESCRI MAGNITUD

DESCRIPTION OF DESCRIPTION OF POTENTIAL VALUE OF SIGNIFICANCE IMPACT MANAGEMENT/CONTROL IMPACT
RECEPTOR PTION OF E OF

ACTIVITY IMPACT/S SENSITIVITY OF IMPACT MEASURES AFTER
MAGNITUDE CHANGE
MITIGATION

Implement the waste

management hierarchy across
the site: avoid, reuse, and
recycle

- Waste shall be collected and shall
be removed from site.

- Itis unlikely that hazardous
material and wastes will be
produced, however in the event
that they are, they shall be
managed in a safe and
responsible manner so as to
prevent contamination of sails,
pollution of water and/or harm
to people or animals as a result
of the use of these materials

- Hazardous and non-hazardous

waste shall be stored separately

and ensure compliance with the

Radiation Protection & Waste

Disposal Regulations (No 221 of

2011) at all times.

exploration Litter (nuisance and ecological | - Reversible
activities risk) - Likely
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7 ENVIRONMENTAL MANAGEMENT PLAN

The EMP for the proposed project is presented in Appendix A. It provides management options to ensure the impacts
of the proposed project are minimised. An EMP is a tool used to take pro-active action by addressing potential problems
before they occur. This should limit the corrective measures needed, although additional mitigation measures might
be included if necessary.

The management measures should be adhered to during all stages of the exploration activities. All persons involved
and partaking in the proposed activities should be made aware of the measures outlined in the EMP to ensure activities
are conducted in an environmentally sound manner.

The objectives of the EMP are:

To include all components of the development and operations of the project

- To prescribe the best practicable control methods to lessen the environmental impacts associated with the

project
- Compliance to the Namib-Naukluft National Park Management Plan
- To monitor and audit the performance of operational personnel in applying such controls, and

- To ensure that appropriate environmental training is provided to responsible operational personnel.
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8 CONCLUSION

The environmental assessment that was undertaken for the proposed project followed ECC’'s EIA methodology to
identify if there is potential for significant effects to occur as a result of the proposed project. Through the scoping
process, all social and environmental receptors were scoped as requiring further assessment as it was unlikely that there
would be significant effects. Various best practice and mitigation measures have been identified to avoid and reduce
effects as far as reasonably practicable, as well as ensure the environment is protected and unforeseen effects are
avoided.

On this basis, it is of the opinion of ECC that an environmental clearance certificate could be issued, on conditions
that the management and mitigation measures specified in the EMP are implemented and adhered to.
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APPENDIX A: ENVIRONMENTAL MANAGEMENT PLAN
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APPENDIX B: LIST OF PLANT SPECIES

SPECIES PLANT DESCRIPTION LOCATION
Anthephora pubescens Nees Grass. Erongo
Centropodia glauca (Nees) Cope Grass. Erongo
Cleome foliosa Hook.f. var. foliosa Erongo
Dipcadi viride (L.) Moench Geophyte 25 cm high. Leaves 2-3, | Erongo
linear. Perianth brown, outer
perianth-segments forming long
caudate-terete appendages.
Eragrostis annulata Rendle ex Scott-Elliot Grass. Erongo
Eragrostis nindensis Ficalho & Hiern Grass. Erongo
Eriospermum bakerianum Schinz subsp. tortuosum | Geophytes 8-10 cm high, with an | Erongo
(Dammer) P.L.Perry underground tuber. Only single
leaf. Flowers are white with a
purple stripe in the middle of each
perianth segment.
Gazania jurineifolia DC. subsp. scabra (DC.) Roessler | Flowers white. Erongo
Heliotropium tubulosum E.Mey. ex DC. Erongo
Jamesbrittenia barbata Hilliard Erongo
Jamesbrittenia hereroensis (Engl.) Hilliard Erongo
Jamesbrittenia maxii (Hiern) Hilliard Biennial, woody suffrutex | Erongo
dwarfshrub, 20 cm high. Stem
ascending. Flowers white with
purple markings, ca 8 mm in
diameter.
Kissenia capensis Endl. Erongo
Montinia caryophyllacea Thunb. Erongo
Ornithogalum stapffii Schinz Erongo
Parkinsonia africana Sond. Many stemmed shrubs, 3 m high. | Erongo
Flowers yellow.
Psilocaulon salicornioides (Pax) Schwantes Erongo
Rhus marlothii Engl. Erongo
Ruppia maritima L. Low rhizomatous herb. Erongo
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Sarcocaulon salmoniflorum Moffett Dwarf shrub. Flowers yellow- | Erongo
orange.
Stipagrostis ciliata (Desf.) De Winter var. capensis | Perennial grass. Erongo
(Trin. & Rupr.) De Winter
Stipagrostis hirtigluma (Steud. ex Trin. & Rupr.) De | Grass. Erongo
Winter subsp. pearsonii (Henrard) De Winter
Stipagrostis obtusa (Delile) Nees Annual grass. Erongo
Triraphis purpurea Hack. Grass. Erongo
Adenolobus garipensis (E.Mey.) Torre & Hillc. Erongo
Adenolobus pechuelii (Kuntze) Torre & Hillc. subsp. Erongo
pechuelii
Aizoanthemum rehmannii (Schinz) H.E.K.Hartmann Annual herb. Flowers large yellow, | Erongo
up to 2 cm in diameter when
open. Leaves fleshy.
Aristida parvula (Nees) De Winter Annual grass. Erongo
Caesalpinia rubra (Engl.) Brenan Erongo
Commicarpus squarrosus (Heimerl) Standl. var. Perennial dwarf shrub, 0.25 m Erongo
squarrosus high. Flower bright purple. Leaves
slightly succulent.
Commiphora saxicola Engl. Small tree 3 m high. Leaves Erongo
clustered, leaflets opposite small
round (1 centi- metre) serrated
with Terminal leaflet.
Corallocarpus dissectus Cogn. Erongo
Cordia sp. C Tree 2.5 m high. Fruit with sharp Erongo
point, 10 mm long, still green.
Cucumis meeusei C.Jeffrey Erongo
Foveolina schinziana (Thell.) Kdllersjé Annual herb, 15 cm high. Flowers Erongo
cream-coloured, strongly
aromatic.
Hermannia sp. Erongo
Hibiscus elliottiae Harv. Erongo
Hoodia currorii (Hook.) Decne. subsp. currorii Flesh to light brown coloured Erongo

leaves.
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Hoodia pedicellata (Schinz) Plowes Succulent with dark maroon Erongo
flowers.
Leobordea bracteosa (B.- E. van Wyk) B-E. Van Wyk Erongo
& Boatwr.
Leobordea platycarpa (Viv.) B.-E. van Wyk & Erongo
Boatwr. [2]
Nolletia gariepina (DC.) Mattf. Perennial dwarf shrub. Flowers Erongo
yellow, no ray florets.
Otoptera burchellii DC. Erongo
Pavonia rehmannii Szyszyl. Erongo
Petalidium setosum C.B.Clarke ex Schinz Less yellow on petal than normal. | Erongo
Ruellia marlothii Engl. Flowers coral, 4 petals, 5 anthers Erongo
extending beyond petals. Leaves
slightly pubescent, in pairs, pale
green above and below.
Seddera schizantha Hallier f.
Sesamum marlothii Engl. Flowers white and pink. Erongo
Sesamum triphyllum Welw. ex Asch. var. Herb. Flowers pale violet with a Erongo
grandiflorum (Schinz) Merxm. deep violet throat.
Stipagrostis ciliata (Desf.) De Winter var. capensis Grass up to 0.7 m high. Erongo
(Trin. & Rupr.) De Winter
Stipagrostis obtusa (Delile) Nees Grass. Erongo
Stipagrostis uniplumis (Licht.) De Winter var. Annual grass. Erongo
intermedia (Schweick.) De Winter
Triraphis pumilio R.Br. Annual grass. Erongo
Abutilon pycnodon Hochr. Erongo
Acacia reficiens Wawra subsp. reficiens Tree 2 m high. Flowers yellow and | Erongo
cream - white.
Asparagus pearsonii Kies Climber. Climbing unsupported to | Erongo
1.5 m and rest of plant supported
on dead shrub.
Barleria merxmuelleri P.G.Mey. Shrub 0.30 m high. Flowers Erongo
mauve-blue,spines.
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Camptoloma rotundifolium Benth. Herb 1.4 m high. Flowers mauve Erongo
striped.
Capparis hereroensis Schinz Fruiting, low shrub 40 cm high. Erongo
Growth forming small dune 9 m X
5m.
Chascanum garipense E.Mey. Herb 50 cm high. Flowers white. Erongo
Cleome suffruticosa Schinz Annual herb, up to 40 cm high. Erongo
Flowers yolk yellow. Ovaries light
violet.
Commelina benghalensis L. Erongo
Commicarpus squarrosus (Heimerl) Standl. var. Herb. Flowers violet. Erongo
squarrosus
Commiphora pyracanthoides Engl. Small shrub 50 cm high. Erongo
Commiphora saxicola Engl. Tree 2 m high. Erongo
Corallocarpus dissectus Cogn. Perennial shrub. Growing in out of | Erongo
woody 10 cm high stem. Lower
branches with white bark.
Cordia sinensis Lam. Small tree up to 7 m high. Leaves Erongo
opposite, elliptical, 2.5 cm long
and sand papery.
Crinum minimum Milne-Redh. Erongo
Cryptolepis decidua (Planch. ex Hook.f. & Benth.) Shrub 1 m high. Erongo
N.E.Br.
Cyperus sp. Sedge 0.10 m high. Erongo
Dipcadi bakerianum Bolus Geophyte. Bulb up to 2 cm Erongo
diameter, spherical. Leaves bag
formed, curving away laterally.
Inflorescence up to 30 cm long.
Flowers yellow, turning to brown.
Capsule rounded on both sides.
Dyerophytum africanum (Lam.) Kuntze Shrub 60 cm high. Erongo
Ebracteola montis-moltkei (Dinter) Dinter & Shrub, height less than 1 m. Erongo
Schwantes Annual cycle seeds and flowers.
Mainly flowers in April and May.
Only capsules left behind in
August.
Foveolina schinziana (Thell.) Kdllersjo Erongo
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Helichrysum micropoides DC. Annual herb, 2-5cm high. Erongo
Inflorescence smaller than 1mm.
Flower yellow. Leaves very hairy,
2-3mm in length.
Hermannia affinis K.Schum. Shrub 20 cm high. Erongo
Jamesbrittenia barbata Hilliard Erongo
Jamesbrittenia maxii (Hiern) Hilliard Subshrub 40 cm high. Flowers Erongo
white.
Kissenia capensis Endl. Subshrub 0.45 m high. Erongo
Ledebouria undulata (Jacq.) Jessop Erongo
Monechma cleomoides (S.Moore) C.B.Clarke Shrub 0.40 m high with silver hairs | Erongo
and a lot of glands. Petiole
middling. Flowers blue. Fruit
capsules M-shaped. Leaves have
marginal teeth and recurved tips.
Montinia caryophyllacea Thunb. Shrub 1.8 m high. Fruits present. Erongo
Orbivestus cinerascens (Sch.Bip.) H.Rob. Erongo
Ornithogalum stapffii Schinz Geophyte. Bulb pear-shaped Erongo
extended into short neck, up to 8
cmlong and up to 4.5 cmin
diameter. Up to 5-leaved. Leaves
up to 40 cm long, 2.5 cm broad,
usually furrowed, conspicuously
striped. Peduncle up to 30 cm
long. Flowers white. Capsules
clearly 3-loculate, up to 3 cm in
diameter and 1.2 cm high.
Pancratium tenuifolium Hochst. ex A.Rich. Erongo
Phragmites australis (Cav.) Steud. Grass. Erongo
Polygala guerichiana Engl. Flowers purple. Erongo
Ruellia marlothii Engl. Dwarf shrub. Petals yellowish with | Erongo
red/pink tips and green flecks.
Salsola tuberculatiformis Botsch. Low twisted shrub. Several Erongo
branches dead or apparently so.
Several shrubs with no sign of life.
Sarcocaulon marlothii Engl. Shrub up to 1.5 m high. Flowers Hardap
pale blue to mauve.
Solanum rigescens Jacq. Shrub 1.5 m high. Hardap
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Stipagrostis dinteri (Hack.) De Winter Grass. Erongo
Stipagrostis hirtigluma (Steud. ex Trin. & Rupr.) De Grass 30 cm high. Erongo
Winter subsp. hirtigluma
Stipagrostis obtusa (Delile) Nees Perennial, very hairy grass. Erongo
Tephrosia dregeana E.Mey. var. capillipes (Welw. ex | Notes: Height: 35 cm. Semi- Hardap
Baker) Torre scandent. Purple flowers.
Tripteris microcarpa Harv. subsp. microcarpa Flowers yellow. Leaves hairy. Erongo
Zygophyllum cylindrifolium Schinz Shrub 20 cm high. Erongo
Zygophyllum simplex L. Succulent 20 cm high. Flowers Erongo
very small and greenish. Near top
of small rocky wash in granite
outcrop; very shallow lithosol.
Abutilon pycnodon Hochr. Tall upright, perennial shrub. Flowers | Erongo
red/pink.
Acanthosicyos naudinianus (Sond.) C.Jeffrey Erongo
Acrotome fleckii (Glirke) Launert Erongo
Adenolobus pechuelii (Kuntze) Torre & Hillc. Perennial shrub, about 40 cm high. Erongo
subsp. pechuelii Flowers yellow with one red petal.
Aizoanthemum rehmannii (Schinz) Prostrate, annual herb with Erongo
H.E.K.Hartmann somewhat succulent leaves. Flowers
up to 1.5 cm in diameter, yellow.
Aloe hereroensis Engl. var. lutea A.Berger Stem less. The leaf rosettes are some | Erongo
50 cm in height and 65 cm in
diameter. The inflorescence is
sparely branched. The flowers are a
bright lemon-yellow in colour.
Amphiasma divaricatum (Engl.) Bremek. Flowers white. Erongo
Anthephora pubescens Nees Grass. Erongo
Aptosimum spinescens (Thunb.) F.E.Weber Shrub, up to 0.40 m high. Spines Erongo
thin, arched back. Few flowers blue-
purple, white in throat with dark
purple patch at base of corolla lobes.
Calyx lobed to less than half, tube
yellowish, slightly inflated. Capsules
to 5 mm in diameter. Leaves
fascicled.
Argemone ochroleuca Sweet subsp. ochroleuca Perennial shrub 60 m high. Flowers Erongo
pale yellow.
Aristida congesta Roem. & Schult. subsp. Annual grass up to 30 cm high. Erongo

congesta
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Asparagus pearsonii Kies Erongo
Barleria lancifolia T.Anderson subsp. lancifolia Shrub 0.60 m high, 1.20 m in Erongo
diameter. Bark light. Flowers 4 cm in
diameter, violet with dark throat.
Many-flowered.
Barleria merxmuelleri P.G.Mey. Flowers pale violet. Erongo
Blepharis grossa (Nees) T.Anderson Annual herb, 0.25 m high. Erongo
Inflorescence spiny.
Blepharis obmitrata C.B.Clarke Erongo
Brachiaria glomerata (Hack.) A.Camus Annual grass, 35 cm high. Erongo
Calicorema capitata (Moq.) Hook.f. Shrub 30 cm in diameter. Erongo
Cardiospermum pechuelii Kuntze Tangled perennial shrub. Flowers Erongo
white.
Centropodia glauca (Nees) Cope Perennial grass, 40 cm high. Erongo
Chascanum garipense E.Mey. Shrub 1 m high. Flowers wite Erongo
clustered at the tip of branch.
Chloris virgata Sw. Grass. Erongo
Citrullus lanatus (Thunb.) Matsum. & Nakai Erongo
Citrullus rehmii De Winter Erongo
Cleome angustifolia Forssk. subsp. diandra Erongo
(Burch.) Kers
Cleome foliosa Hook.f. var. foliosa Erongo
Cleome foliosa Hook.f. var. lutea (Sond.) Codd & Perennial shrub, 20 cm high. Flowers | Erongo
Kers yellow.
Cleome paxii (Schinz) Gilg & Gilg-Ben. Annual erect herb, 0.2 m high. Erongo
Flowers pink.
Coccinia rehmannii Cogn. Erongo
Codon royenii L. Shrub. Leaves and stem covered with | Erongo
shorty white spines. Flowers pale
yellow.
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Commicarpus squarrosus (Heimerl) Stand|. var. White-rimmed shrub up to 0.50 m Erongo
squarrosus high. Inflorescence, delicately
brached. Flowers dainty, violet.
Corallocarpus dissectus Cogn. Erongo
Cordia sp. C Tree. Erongo
Crinum lugardiae N.E.Br. Erongo
Crinum sp. Erongo
Crotalaria damarensis Engl. Annual herb, up to 45 cm high. Erongo
Plants covered with long white hairs.
Flowers yellow.
Cucumella aspera (Cogn.) C.Jeffrey Fruits yellow. Erongo
Cucumis africanus L.f. Erongo
Cuscuta planiflora Ten. var. madagascarensis Parasite, twiner in Indigofera Erongo
(Yunck.) Verdc. species. Flowers clustered, whitish.
Dactyloctenium aegyptium (L.) Willd. Erongo
Dichrostachys cinerea (L.) Wight & Arn. subsp. Small bushy tree. Flowers pink and Erongo
africana Brenan & Brummitt var. africana yellow or white and yellow catkin.
Dipcadi bakerianum Bolus Geophyte. Bulb spherical. Skin Erongo
membraneous, light brown. Leaves
bag-like. In bud.
Dyerophytum africanum (Lam.) Kuntze Erongo
Enneapogon desvauxii P.Beauv. Grass. Erongo
Eragrostis brizantha Nees Annual grass up to 30 cm tall. Erongo
Eragrostis macrochlamys Pilg. var. macrochlamys | Annual grass, 20 cm high. Erongo
Eragrostis nindensis Ficalho & Hiern Perennial grass, 45 cm high. Erongo
Eragrostis porosa Nees Grass. Erongo
Eragrostis procumbens Nees Grass. Erongo
Eragrostis walteri Pilg. Semi-decumbent perennial grass, 35 | Erongo
cm high.
Euclea undulata Thunb. Erongo
Euphorbia glanduligera Pax Shrub. Erongo
Felicia smaragdina (S.Moore) Merxm. Annual herb, up to 0.05 m high. Erongo
Stem ascending. Flowers yellow.
Flaveria bidentis (L.) Kuntze Erongo
Geigeria alata (Hochst. & Steud.) Benth & Hook.f. | Prostrate plant. Erongo
ex Oliv. & Hiern
Grielum sinuatum Licht. ex Burch. Prostrate herb, 25 cm in diameter. Erongo
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Helichrysum candolleanum H.Buek Annual herbs, 20 cm high. Erongo

Helichrysum tomentosulum (Klatt) Merxm. subsp. Erongo

tomentosulum

Heliotropium oliveranum Schinz Annual or biannual herbs, 0.45 m Erongo
high. Flowers white.

Heliotropium tubulosum E.Mey. ex DC. Spreading perennial shrub, £ 0.20 m Erongo
high. Flowers white in two rows.

Hermannia affinis K.Schum. Grey-green herb, woody at base. 25 Erongo
cm high. Flowers pale violet, droopy.

Hermbstaedtia argenteiformis Schinz Annual herb up to 40 cm high. Erongo
Flowers bright red - violet.

Hibiscus elliottiae Harv. Perennial shrub. Flowers red. Hardap

Hirpicium echinus Less. Annual herb. Flowers yellow. Erongo

Hirpicium gazanioides (Harv.) Roessler Annual herbs, 35 cm high. Plant as a Erongo
whole covered with bristles. Flowers
yellow.

Indigofera auricoma E.Mey. Prostrate herb, 70 cm in diameter. Erongo
Flowers reddish-purple.

Indigofera damarana Merxm. & A.Schreib. Annual herb, 25 cm high. Erongo

Indigofera sp. Engl. Annual forb 5 cm high. Flowers pale Erongo
red and white.

Jamesbrittenia hereroensis (Engl.) Hilliard Annual herb, 40 cm high. Flowers Erongo
blue with an orange centre.

Jamesbrittenia maxii (Hiern) Hilliard Perennial shrub, 50 cm high. Flowers | Erongo
white.

Kissenia capensis Endl. Shrub about 2/3 m high. Erongo

Kohautia caespitosa Schnizl. subsp. brachyloba Annual herb, 25 cm high. Erongo

(Sond.) D.Mantell

Kohautia cynanchica DC. Perennial, with white barked woody | Erongo
base, up to 45 cm high. Flower tube
1 cm long. Flower cream-white.

Lapeirousia littoralis Baker subsp. littoralis With a single leaf. Inflorescence up Erongo
to 25 cm long. Perianth tps long,
cream coloured, later turining pale-
brown.
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Ledebouria undulata (Jacq.) Jessop Geophyte. Bulb, 4 cm in diameter, Erongo
gradually narrowing into a neck,
neck 12 cm long. Inflorescence up to
10 cm tall. Flowers violet.
Leobordea bracteosa (B.- E. van Wyk) B-E. Van Semi-prostrate, annual herb, 10 cm Erongo
Wyk & Boatwr. high, up to 25 cm in diameter.
Leobordea platycarpa (Viv.) B.-E. van Wyk & Herb. Prostrate herbs up to 35cmin | Erongo
Boatwr. [2] diameter. Flowers yellow.
Lessertia benguellensis Baker f. Erongo
Limeum argute-carinatum Wawra ex Wawra & Prostrate, annual herb. Erongo
Peyr. var. argute-carinatum
Lophiocarpus dinteri Engl. Annual erect herb, 0.25 m high. Erongo
Leaves linear.
Lotononis bracteosa B.-E.van Wyk Annual prostrate herb, 0.01 m high. Erongo
Lotononis curtii Harms Erongo
Melinis repens (Willd.) Zizka subsp. grandiflora Grass Erongo
(Hochst.) Zizka
Microcharis disjuncta (J.B.Gillett) Schrire var. Annual herb, 30 cm high. Flowers Erongo
disjuncta bright red.
Microloma hereroense Wanntorp Half shrub, corolla pink, corona with | Erongo
pink, longitudinal stripes and green
tips.
Monechma cleomoides (S.Moore) C.B.Clarke Long untidy hairs. Erongo
Monechma desertorum (Engl.) C.B.Clarke Hairy, annual herb. Flowers white. Erongo
Monechma genistifolium (Engl.) C.B.Clarke subsp. | Herb 0.55 m high. Stems covered Erongo
genistifolium with white hairs.
Monsonia umbellata Harv. Very small annual. Flowers white. Hardap
Ornithogalum tubiforme (Oberm.) Oberm. Geophyte. Bulb elongate with up to Erongo
7 cm long neck, pale brown skin,
membranous. Flowers white.
Orthanthera albida Schinz Shrub 2-3 m high. Erongo
Otoptera burchellii DC. Perennial shrub. Flowers purple-red. | Erongo
Oxygonum alatum Burch. var. alatum Flowers white on to pinkish in Erongo

drying.
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Pancratium tenuifolium Hochst. ex A.Rich. Erongo
Panicum arbusculum Mez Grass. Erongo
Pavonia rehmannii Szyszyl. Small perennial shrub. Flowers Erongo
yellow.
Pegolettia senegalensis Cass. Annual herbs up to 45 cm high. Erongo
Flowers yellow.
Pergularia daemia (Forssk.) Chiov. var. leiocarpa Erongo
(K.Schum.) H.Huber
Petalidium canescens (Engl.) C.B.Clarke Perennial herb, 0.20 m high. Flowers | Erongo
reddish purple.
Petalidium setosum C.B.Clarke ex Schinz Erongo
Polygala pallida E.Mey. Annual herbs, 25 cm high. Erongo
Raphionacme haeneliae Venter & Verhoeven Root tuber had texture like a turnip. Erongo
More than one tuber branching off
the below ground stem. Tubers vary
in size, watery when cut. Above
ground stem exudes milky latex
when damaged.
Ruellia marlothii Engl. Shrub 0.33 m high. Erongo
Salsola nollothensis Aellen Flowers yellow. Stems brittle. Erongo
Salsola tuberculata Aellen Dwarf shrub. Perennial 10-20 cm Erongo
high. Stem gnarled, woody, younger
branch grey-brown, decumbent.
Sarcocaulon marlothii Engl. Erongo
Schmidtia kalahariensis Stent Grass. Erongo
Sericocoma heterochiton Lopr. Perennial herb, 60 cm high. Erongo
Inflorescence with brownish - grey
hairs.
Sesamum sp. Erongo
Sesbania pachycarpa DC. subsp. pachycarpa Accession No. 9-849-90.10165. Serial | Erongo
No. 008248-2. R.B.G. KEW Seed
Bank.
Sesuvium sesuvioides (Fenzl) Verdc. var. Annual herb, 0.35 m high. Leaves Erongo
angustifolium (Schinz) Gong. semi-succulent. Flowers red.
Solanum rigescentoides Hutch. Erongo
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Sporobolus nebulosus Hack. Grass. Erongo
Sterculia africana (Lour.) Fiori var. africana Large tree. Bark smooth, thin, violet- | Erongo
brown.
Stipagrostis ciliata (Desf.) De Winter var. capensis | Perennial grass, 50 cm high. Some Erongo
(Trin. & Rupr.) De Winter inflorescene misformed.
Stipagrostis giessii Kers Grass. Tufts blue-green. Erongo
Inflorescence short, branched.
Glumes hairy.
Stipagrostis hirtigluma (Steud. ex Trin. & Rupr.) Grass. Erongo
De Winter subsp. patula (Hack.) De Winter
Stipagrostis hochstetteriana (Beck ex Hack.) De Perennial grass, 70 cm high. Erongo
Winter var. hochstetteriana
Stipagrostis hochstetteriana (Beck ex Hack.) De Grass. Erongo
Winter var. secalina (Henrard) De Winter
Stipagrostis lutescens (Nees) De Winter var. Dense perennial grass, 1.2 m high, Erongo
marlothii (Hack.) De Winter forming large tufts. Leaves spiny.
Stipagrostis obtusa (Delile) Nees Grass. Erongo
Stipagrostis schaeferi (Mez) De Winter Perennial grass, 1.2 m tall. Leaves Erongo
woolly at the base.
Stipagrostis uniplumis (Licht.) De Winter var. Grass. Erongo
uniplumis
Tephrosia dregeana E.Mey. var. capillipes (Welw. | Annual herb, 45 cm high. Sometimes | Hardap
ex Baker) Torre woody at the base. Flowers purple.
Tribulocarpus dimorphanthus (Pax) S.Moore Perennial herbs, 50 cm high. Fruit Erongo
compound, fused to spious bracts.
Tribulus zeyheri Sond. subsp. zeyheri Spreading annual. Flowers yellow. Erongo
Tricholaena monachne (Trin.) Stapf & C.E.Hubb. Annual grass, 20-35 cm high. Erongo
Trichoneura eleusinoides (Rendle) Ekman Grass, 13 cm high. Erongo
Tripteris microcarpa Harv. subsp. septentrionalis | Annual herbs up to 80 cm high. Erongo
(Norl.) B.Nord. Plants sticky. Flowers yellow.
Tripteris sp. Annual forb. Flowers yellow. Erongo
Triraphis pumilio R.Br. Annual grass rarely 10 cm high. Erongo
Ziziphus mucronata Willd. subsp. mucronata Small bushy tree, 1.5 m high. Flowers | Erongo
yellow. 1 straight and recurved
spine.
Zygophyllum cylindrifolium Schinz Succulent. Erongo
Zygophyllum simplex L. Anual herb 2 cm high. Crown Erongo
diameter 5 cm. Leaves round, 0.5 cm
in diameter, up to 15mm long. Stem
decumbent.
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