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TRANSMISSION NOTE

Kemron Engineering Limited were appointed byOrein Resources Limitedto assess the
environmental & social impacts, which are likely taarise from the Large scale Gold Mining
Project. The project, which will be located in Chisamba Districts of Central province plans to
produce 200g/day of processed Gold using conventional open cast mining method from one
main mine pit to be established inNgolo village.The company will also construct an ore
processing plant, ore stock shed, mine workshop, mine offices and other mine support
infrastructures. The results of these studies are reported here in the format of an
environmental & Social Impact Sitement (ESIS) in accordance with the requirement of part

[l of the Environmental Impact Assessment Regulations of 1997.
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Emmanuel Chewe
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Orein Resources Limited
Off Kasama, 33331 Libala South, Lusaka, Lusaka Province, Zambia
0977861868

Email: oreinresourceslimited@gmail.com

i|Page


mailto:oreinresourceslimited@gmail.com
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EXECUTIVE SUMMARY

Project Overview

Orein Resources Limited was incorporated in Zambia on the 22 day of February 2024 under the
PACRA Registration Certificate Number 120241002693. Orein Resources LimitedasZambian
registered company, whose directors and shareholders have been involved in mineral exploration
business for some time now. Orein Resources Limited discovered the mineral ore deposits within its
license area and would want to mine this discoveredre using open cast mining method from one
main open pit. It is thus this decisiorto start mining operations within the license areathat has
warranted for this study to be conducted, prior to exercising the right to mine.

The project license area whih is 7459.8696ha in extent lies in the Northeast flank of Chisamba
district, Central Province and has potential for high tonnage, high grade Gold mineralization. The area
is underlain by Late Proterozoic Lufilian Arc which is a major thrust fold belt consting of antiformal
Mesoproterozoic basement inliers or domes unconformably overlain by Neoproterozoic sediments
of the Katangan Supergroup. In places the Proterozoic rocks are covered by flat lying Tertiary age
Kalahari Sand formations. The deposits ar@tated within the NE trending btlobate basement inlier.
The external perimeter of this inlier is defined by a resistive, micaceous quartzite interpreted to be
part of the basal Katangan Lower Roan sequence. Internal to this quartzite, are several strually
emplaced inliers of sillimanite bearing micaceous quartzite (Lower Roan), marbles and amphibolites
(Upper Roan) and a sequence of upper amphibolite grade metamorphic gneisses, migmatites, minor
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External to the inlier, the Kdangan sequence consists of a basal magnesium and sometimes hematite
rich micaceous quartzite (discussed above), which is generally sheared but may have primary
bedding preserved. Above this is a thick sequence of sag phase metamorphosed dolomitic, siicat
rich, impure marbles and calcsilicates often with associated graphitic metapelites interpreted to be
Upper Roan. The pelitic dominated Mwashia Formation overlies this sequence, which in turn is
overlain by the Kundelungu SupeiGroup.

The local geology iggranitic or/and rhyolitic which is covered by a think soil profile including a
compact and hard laterite bearing Gold and Copper (cryptomelane) boulders. Gold ore is associated
with shear zones and found in granites and volcanics. Gold ore is associatathviighly faulted (NE-
SW) and fractured rhyolite, phylitic schists and siltstones. There are isolated doleritic and gabbroic
intrusions within the strongly NE-SW porphyritic granite. In addition, Gold ore veins and laterite are
mainly localized within the granite and are associated with Gold mineralization.

The Exploratory Soil Map of Central Province, surveyed and compiled by the Soil Survey Unit, Mt.

Makulu, Zambia, was published in 1983. The scale is 1:500,000 and soils are classified according to
the 1977 FAO/UNESCO classification. The soil profile classification indicates that acrisols and

ferralsols occupy flat welldrained terrain i.e. most areas except for dambos and broken terrain.

The Soil Map of Central Province does not account for alluvial silDystric regosols although very
limited in extent, do occur close to watercourses. These soils are also nutrient deficient but more
fertile than the highly weathered upland soils. The mining company intends to undertake large scale
Gold mining activities in the abovementioned area which has existing pits from illegal mining
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activities ties in the area.Orein Resources Limiteds a reputable mining company who shall engage
experienced personnel in its mining activities.

Project Description

The mainobjective of the proposed project is to carry out Gold mining activities at a large scale level.
In conducting this Gold mining activity, one large open pit will be developed from which Gold mineral
ore will be extracted. The mined Gold ore will be transped from the mine pit to the crusher plant
that will be installed next to the pit. Once crushed, the mineral ore will be loaded onto tipper trucks
and transported to the processing plant (about 3km southwest of the mine pit). The crushed mineral
ore will under wet panning method of processing to extract the Gold mineral. The production level
will be 200g of Gold per day. The company intends to undertake largeale open cast Gold mining,
which will be conducted using the hydraulic excavators to mine there reserves. Due to the hard
surface nature of some of the areas of the mine site, drilling and blasting may be employed in some
areas. With this production capacity, the mine life is estimated at 30 years.

The proposed project will involve Gold mining wheh will involve open cast Gold mining, ore
crushing, washing and classifying, the mineral will then be sent put on the shaking table for
separation. Shaker Table, also known gold shaking table or gravity shaker table, it is a gravity
separator for sorting fine-grained material. The gold processing machinery comprises of the Mobile
Trommel for washing the mineral mixed soil and sand, Sluice box for trapping Gold being washed
from the Trommel and Gold Gravity Shaking Table for separating Gold grains from soil

Location

The Orein Resources Limited Gold Mine project site is accessible via a winding 37km earth road that
links the area to the D601 road. The turnoff to the proposed project site is about 6km (location
coordinates 14°53'58.27"S, 28°36'39.54"E)pranching off Chamuka Road (D601). The turnoff to
proposed project site is on the right hand side as one drives from Chipembi Grils secondary school,
there is no signage leading to the project site at the turnoff. The mine license area perimeter is bound
by several corner positions which includes:

1) 14°50'30.00"S 28°42'54.00"E
2) 14°50'30.00"S 28°45'36.00"E
3) 14°48'18.00"S 28°45'36.00"E
4) 14°48'18.00"S 28°48'42.00"E
5) 14°49'30.00"S 28°48'42.00"E
6) 14°49'30.00"S 28°51'30.00"E
7) 14°51'0.00"S 28°51'30.00"E
8) 14°51'0.00"S 28°49'54.00"E
9) 14°51'12.00"S 28°49'54.00"E

10) 14°51'12.00"S
11) 14°51'18.00"S
12) 14°51'18.00"S
13) 14°51'30.00"S

28°49'36.00"E
28°49'36.00"E
28°49'12.00"E
28°49'12.00"E

14) 14°51'30.00"S 28%8'48.00"E
15) 14°51'48.00"S 28°48'48.00"E
16) 14°51'48.00"S 28°47'0.00"E
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17) 14°52'6.00"S 28°47'0.00"E

18) 14°52'6.00"S 28°46'48.00"E
19) 14°52'42.00"S 28°46'48.00"E
20) 14°52'42.00"S 28°42'54.00"E

ESIA Study methodology

The study approach and methodology used in the study included screening to determine the extent
of the project and desktop data search and analysis for the baseline kpbysical and social
environmental parameters of the project area. The ESIA methodologygopted in carrying out the
environmental and social impact study is outlined in this document. It includes the approach to
environmental and social impact assessment, public consultations and identification and assessment
of the impacts. The potential impcts have been assessed using standard methods of assessment and
terminology. The impacts have been assessed in terms of their nature, duration, magnitude,
likelihood of occurring and their overall significance. Public consultation process will include @t
interviews, household social and environmental surveys. Based on these findings and expert
judgment, the consultant will compile the projected social and environmental impacts (positive and
negative) likely to emanate from proposed project activities ad also the Environmental and Social
Mitigation and Management Plan (ESMMP) which details how adverse impacts will be reduced or
eliminated and by whom. In addition, the consultant would draft an Environmental and Social
Monitoring Plan (ESMP) to be implemeted during construction and after project completion to
evaluate and review actual impacts as they happen and the effectiveness/appropriateness of
mitigation measures proposed.

When the Gold resources in the mine area has been depleted and planned close of mining operations
have been concludedDrein Resources Limitedvill implement the decommissioning and closure plan

of the mining operations which will be part of the Environmetal and Social Impact Statement of this
project.

The main objective of this ESIA is to determine, define and evaluate the foreseeable immediate and
long-term impacts of the mineral mining operations on the biephysical environment and the socie
economic seup of the project area. The specific objectives include:

V To identify and evaluate the environmental impacts that will be caused by the mining activities.

V To identify and describe procedures and activities that will mitigate adverse impacts and
enhance ary beneficial impacts of the project.

V Recommend mitigation measures for the adverse impacts of the mining processes.

Orein Resources Limitedwill undertake the implementation of the project and continue to exist for
as long as the mining license remainsalid. The company will invest a total olUSD1 million for all
the project components. The project proponenintends to implement the project as soon as the
approval is granted by ZEMA.

Legal Framework
In the development of this Environmental and socialmpact Assessment, the following legal and
policy framework was considered;
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U The Environmental Management Act (EMA) No.12 of 2011 as amended by Act number 8 of
2023.

The Zambia Wildlife Act No. 14 of 2015
Pneumoconiosis Act No. 13 of 1994

Land and Land Acquisition Act of 1995

The Urban and Regional Planning Act No. 3 of 2015
Water Resources Management Act of 2011

The Public Health Act of 1996

Local Government Act, No. 2 of 2019

Weights and Measures Act Cap 403

The Water Supply andSanitation Act No. 28 of 1997
The Petroleum Act of 1924

The Employment Code Act No. 3 of 2019.

The Investment Act of 1993

The Occupational Health and Safety Act, 2010

Mines and Minerals Development Act No. 11 of 2015
The Energy Regulation Act

The NationalHeritage Conservation Commission Act of 1989
The Forest Act No. 4 of 2015

Explosives Act No. 10 of 1974

The Occupational Health and Safety Act No.36 of 2010
The Workers Compensation Act No. 10 of 1999

The lonising Radiation Protection Act, Cap 311
International Agreements and Conventions

cococooooooooQoQoQoCCcCcCcCccc

The objective of the proposed project is to carry out Gold mining activities now that the Gold ere
reserves have been established through exploration activities undertaken by the developer in the site
that here marked formining activities.

The main project components for the Mining activities will include the following:

i. Preparation and Construction Phase
a) Desk Study/ Literature Review;
b) Opening Up of Access Roads and Land Clearance
ii. Construction Phase
a) Construction of site administration block with toilets and bathrooms.
b) Construction of support structures; sanitation, waste management pits and first aid centre
c) Construction of the Gold wet panning plant in at Ngolo village
d) Construction of sedimentation pnds
e) Constructing of a Gold ore stock pile shed within the site.
iii. Operation Phase
a) Gold ore Mining
b) Ore crushing and transportation to the processing plant
¢) Gold processing (wet panning activities)
iv. Mine Expansion Phase
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Opening up the new pit(s) and decommission the old pits.
v. The Decommissioning phase
Notifying all relevant authorities and restoring the site to its original state or better.

The project undertaking has alternatives that would have been considered foréhimplementation of
the project.Below is a list of alternatives in order of preference. The best alternatives will be adopted
for implementation.

Alternative site

The location of any mining project is influenced by the availability of the mineral resource for
exploitation. Orein Resources Limiteddoes not have an alternative area for mining. If the current
sites will, for any reason, prove to be unsustainable then will have nowhere else to rely and this

will entail a loss of benefits that would have accrued to the site for which this ESIA has been prepared.

Mining Methods

To extract the mineral ore resources from the ground, the ore is removed or mined from theamd
by either open pit or underground mining methods.The proposed mining method to be used on all
the proposed mining sites, is the conversional open cast mining method for low lying ore deposits.
There are no costeffective alternative mining methods awailable apart from the proposed methods
to extract the mineral in the area.

Domestic Water

Domestic water for various uses at the mining site will be provided by means of sinking boreholes.
This is so because there will be no need for process water for wasg because the mining product
will be hauled as mined.

Power Supply

A diesel generator will be used as a power source in the initial stage but later in the operation phase
the project site will be connected to the national electric power grid. There isanalternative source

of power in the area as the license area is located far away from the national grid.

Wastewater

The use of mobile toilets was considered but found to be unduly. Thus the septic tanks where the
preferred options due to the fact that thee are a cost effective and environmentally friendly option
compared to Pit latrines and connecting to the municipal sewerage system that is Kilometres away
from the site. Thus sewage from the mine site will be disposed of in septic tanks that will be etigd
regularly by a licensed sewerage waste handler.

No Mining Option

4EA O.1 -ETET G /POEITO6 EO 110 A OAITEA 1POETI]
who will be deprived of potential economic benefits that will ensue in the ared.he proposed mining
project will mostly have positive and a few negative impacts during its life cycle. Mitigation measures
have been proposed to prevent and/or minimize negative impacts and likewise how to enhance the
positive impacts.
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Environmental Baselin e

Climate: The Central Province lies predominantly between 1100 and 1300m above sea level (amsl).
The climate for the project area is typical of Zambian climate characterized by three distinct seasons.
Being in the northern part of the country, the region is greathaffected by movement across the
country of the Inter z Tropical Convergence Zone.

This creates three distinct seasons, these being; a cool dry season from #Aijeril to August, a hot
season from September to October and a warm rainy season from Novembemarch. It receives an
annual mean rainfall of over 2000mm nearly all of which is recorded in the rainy season. Though dry
spells occur, much of the precipitation falls in the months of December, January and February. With
generally high mean temperaturesof over 2%C, humidity is comparatively high. Minimum
temperatures of below 10C are recorded in July, the coldest month of the year with October being
the hottest month.

The study area experiences prevailing easterly winds during the dry season with fileswinds
experienced in the months of July and August.

Relative Humidity: Chisamba district experiences extreme seasonal variation in the perceived
humidity. The muggier period of the year lasts for 5.1 months, from November 12 to April 15, during
which time the comfort level is muggy, oppressive, or miserable at least 22% of the time. The
muggiest day of the year is January 27, with muggy conditions 87% of the time. The least muggy day
of the year is July 29, when muggy conditions are essentially unheard &fhe relative humidity of the
project site is typical of the district climatic conditions.

Sunshine availability: The project area experiences approximately a mean sunshine duration per
day in the range of 5.6hours in December to 9.3 hours in October.

Air Quality Dust and Noise: The area is on customary land and has no significant industrial activity
except for the proposed Gold mine to be established §yrein Resources Limitecand small patches
of subsistence farming conducted by some local residents a®ll as illegal mining, with most of the
land being virgin. On analysis of the area, it was concluded that the air quality is generally good owing
to the lack of industrial activity likely to cause air pollution with the exception of active illegal mining
pits. In view of having baseline data as a primary requirement for assessing the impacts on air, air
guality and dust sampling was conducted around the project site area to ascertain the quality of the
air prior to continuation of operation.

Geology: The general geology of the Ngolo area where the project is located, is within the Late
Proterozoic Lufilian Arc which is a major thrust fold belt consisting of antiformal Mesoproterozoic

basement inliers or domes unconformably overlain by Neoproterozoic sedimés of the Katangan
Supergroup. In places the Proterozoic rocks are covered by flat lying Tertiary age Kalahari Sand
formations. The deposits are located within the NE trending Hiobate basement inlier. The external

perimeter of this inlier is defined by aresistive, micaceous quartzite interpreted to be part of the

basal Katangan Lower Roan sequence. Internal to this quartzite, are several structurally emplaced

inliers of sillimanite bearing micaceous quartzite (Lower Roan), marbles and amphibolites (Upper
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and metagranites.
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External to the inlier, the Katangan sequence consists of a basal magnesium and sometimes hematite
rich micaceous quartzite (discussed abee), which is generally sheared but may have primary
bedding preserved. Above this is a thick sequence of sag phase metamorphosed dolomitic, silicate
rich, impure marbles and calcsilicates often with associated graphitic metapelites interpreted to be
Upper Roan. The pelitic dominated Mwashia Formation overlies this sequence, which in turn is
overlain by the Kundelungu SupeiGroup.

The local geology is granitic or/and rhyolitic which is covered by a think soil profile including a
compact and hard lateritebearing manganese (cryptomelane) boulders. Gold ore is associated with
shear zones and found in granites and volcanics. Gold ore is associated with highly faulted {Dli)
and fractured rhyolite, phylitic schists and siltstones. There are isolated doleriti@and gabbroic
intrusions within the strongly NE-SW porphyritic granite. In addition, Gold ore veins and laterite are
mainly localized within the granite and are associated with manganese mineralization.

The Exploratory Soil Map of Cetral Province, survey and compiled by the Soil Survey Unit, Mt.
Makulu, Zambia, was published in 1983. The scale is 1:500,000 and soils are classified according to
the 1977 FAO/UNESCO classification. The soil profile classification indicates that acrisols and
ferralsols occupy flat well-drained terrain i.e. most areas except for dambos and broken terrain.

The Soil Map of Cetral Province does not account for alluvial soils. Dystric regosols although very
limited in extent, do occur close to watercourses. These soils are alsatrient deficient but more
fertile than the highly weathered upland soils.

Topography : Generally, the Central region topography comprises a mountainous ranges that slopes
gently from 1250m in the north-west to 500m ASL in south east towards the MwombosiRiver.

There are many seasonal runoff gullies that develop during every rainy season as well as enlargement
of existing gullies.

Fauna: Big animals were not encountered in the project area during the survey. A good number of
small animal species such a®ptiles, birds, insects and fish were however recorded. Fogharks and
droppings of common duikers and spring hare were recorded. Reptiles that were observed and
sighted by the local people at a few kilometers from the project site were Naja nigricolliggricollis
(Blackznecked Spitting Cobra) and Python (Python sebae). Other reptiles include representatives of
lizards such as Mabuya mabuya (Common African Lizard), Geckos, Chameleons and skinks. A
number of Insects were observed and noted during the Fielsurvey at the project site area and the
surrounding area. Insect life includes a variety of species of dragonfly, wasp, bees, crickets,
grasshoppers, termites, flies, mosquitoes, ants, lady bugs, butterflies and moths.

Flora: The project site and the surounding regions are mostly composed of Miombo woodland.
Miombo (Brachystegia)is a genus of trees comprising a large number of species. Miombo woodland
is classified in the tropical and subtropical grasslands, savannas, and shrub land$fie Miombo
woodland is usually distinguished by its threedominant species, theBrachystegiasJulbernadiasand
Isoberlinias

Socio-economic set up of the project area: The dominant economic activity in the villages close to
the project area is subsistence farming and animal husbandry. The major crops grown are maize,
and sorghum. These crops are mainly grown for household consumption with a few sold within the
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communities and occasionally to Lusaka and surrounding towns. Apart from vegetable gardening
that goes on throughout the year, most agricultural activities are seasonal; conducted during the
rainy season. Some households keep some goats and fraage chickens, whiti are mainly kept as
assets with a few being sold or consumed at household level.

Project Impacts

V
V
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Improvement of Local business opportunities,

Increase in the contribution to taxes to the government and council and employment
opportunities for the local people;

Potential pollution of water or Contamination of water bodies in the project vicinity areas,
Noise and dust pollution within the project vicinity areas;

Soil Erosion in the project cleared with the potential to cause siltation,

Waste generation fom construction and operations areas.

Mitigation and Enhancement Measures
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engagement to help the communities.

Site control measured such as pollution control dam andcontinuous environmental

monitoring.

Control of effluent from the mining and processing operations area into the water bodies;

Provision of appropriate PPE for the employees and controlled clearance of vegetation

barriers;

Control of erosion.

Proper wastemanagement and disposal practices of site.
impacts of the project ddressed in the Environmental and Social Management Plan include

impacts of:

<K<K <K<K <K<K KKLK KL

Noise and Vibration;

Air Quality;

Biodiversity;

Water Resources;
Sociceconomic;

Soils and geology;

Land Use Impacts;

Landscape and visual amenity;
Electrical and magnetic field;
Aviation and communication;
Archaeology and Cultural Heritage;

Schedule and life time of the project

Orein Resources Limitedenvisages to undertake the ongoing implementation of theroject is
expected to extend for at least 30 years. The project success will also depend on the availability of
the Gold mineral resource at the mine site.
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Environmental Management Plan

The Environmental and Social Management Plan (ESMP) has been digwed to ensure compliance
with the requirements of the Zambian regulatory requirements as well as IFC Environmental and
Social Sustainability policies, guidelines, standards and other requirements. The plan has
incorporated mitigation measures, which havebeen defined in line with the predicted potential
environmental and social impacts and risks. This has been done in order to avoid or minimize
potential adverse environmental and social impacts and risks, and to enhance benefits arising from
project development phases.

Orein Resources Limitedwvith regard to implementation of the ESMP, will have senior management
commitment to ensure that the level of environmental and social performance identified in the ESMP
for the proposed project is achieved while theappointed contractors will ensure that the level of
performance required during construction phase are attained. The ESMP includes commitments for
capacity building and technology transfer to ensure consistent and acceptable environmental and
social performance during the development and construction phases of the Project.

Project decommissioning
The project design life is expected to extend for at least 30 years, after which it will be
decommissioned.

Project recommendations

In line with the EIA process, the public consultative meetings and the discussions with the local
communities indicates that the socieeconomic benefits of the project to the communities in the

POl EAAO AOCAA 1T £ E| AAOCOARTADI ADOHAE ©DOEOREApahE iAat A1 01 O
the project may bring. The project is therefore being recommended for implementation assuming

the incorporation of the recommended mitigating measures and implementation of the Impact

Mitigation Plan and Environmental Monitoring Plan.

88888888

Director Operations

(Orein Resources Limited )
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NON-TECHNICAL SUMMARY

Project Overview

Orein Resources Limited, a Zambiamining company, discovered significant gold deposits in a 7,459
hectare area in Chisamba District, Central Province. The company, with longstanding experience in
mineral exploration, now intends to use open cast (open pit) mining methods to extract the gbbre
from one main pit.

Location

The Orein Resources Limited Gold Mine project site is accessible via a winding 37km earth road that
links the area to the D601 road. The turnoff to the proposed project site is about 6km (location
coordinates 14°53'58.27'S, 28°36'39.54"E) branching off Chamuka Road (D601). The turnoff to
proposed project site is on the right hand side as one drives from Chipembi Grils secondary school,
there is no signage leading to the project site at the turnoff. The mine license areaipester is bound

by several corner positions which includes:

1) 14°50'30.00"S
2) 14°50'30.00"S
3) 14°48'18.00"S
4) 14°48'18.00"S
5) 14°49'30.00"S
6) 14°49'30.00"S
7) 14°51'0.00"S

8) 14°51'0.00"S

9) 14°51'12.00"S
10) 14°51'12.00"S
11) 14°51'18.00"S
12) 14°51'18.00"S
13) 14°51'30.00"S
14) 14°51'30.00"S
15) 14°51'48.00"S
16) 14°51'48.00"S
17) 14°52'6.00"S

18) 14°52'6.00"S

19) 14°52'42.00"S
20) 14°52'42.00"S

28°42'54.00"E
28°45'36.00"E
28°45'36.00"E
28°48'42.00"E
28°48'42.00"E
28°51'30.00"E
28°51'30.00"E
28°49'54.00"E
28°49'54.00"E
28°49'36.00"E
28°49'36.00"E
28°49'12.00"E
28°49'12.00"E
28°48'48.00"E
28°48'48.00"E
28°47'0.00"E
28°47'0.00"E
28°46'48.00"E
28°46'48.00"E
28°42'54.00"E

Project Descript ion
1 Mining Operations:
The project involves developing one large open pit to mine gold. The ore will be extracted,
crushed, and then transported a short distance (about 3 km) to a processing plant where it

will be processed using a wet panning method. Theaily production target is 200 grams of
gold, with an estimated operational life of 30 years.
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Infrastructure:

Key infrastructure includes access roads, a crusher plant near the pit, a processing facility,
and support structures such as an administration lack, sanitation, and waste management
systems. Initially, power will be supplied by a diesel generator until the site is later connected
to the national electric grid.

Environmental and Social Impact Assessment (ESIA)

il

Study Approach:

A comprehensive studywas carried out to assess the potential environmental and social
impacts. This involved collecting existing data, conducting field surveys, and engaging with
local communities through public consultations.

Key Environmental Findings:

The project area is chracterized by a mix of ancient rock formations and relatively
undisturbed natural landscapes. The climate has distinct dry and rainy seasons, and the
region generally has good air quality except where illegal mining activities are present. Soll,
water, and local biodiversity were also thoroughly assessed.

Social Considerations:
Local communities primarily depend on subsistence farming and animal husbandry. The

project is expected to bring job opportunities, local business growth, and additional tax
revenue, although potential issues like noise, dust, and water pollution were also identified.

Mitigation and Management Measures

1 Environmental Safeguards:

Measures include establishing pollution control systems, managing wastewater with septic
tanks, controlling dust and noise, and preventing soil erosion. Continuous environmental
monitoring is planned to ensure that any adverse effects are kept to a minimum.

Social Benefits:

The project is designed to promote local business opportunities, provide employment, and
contribute to community development, ensuring that local stakeholders benefit from the

PDOI EAAOBO AATTT i1 EA AAOEOEOEAOS

Legal and Regulatory Framework
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The project complies with a wide range of Zambian laws and policies, including environmental
management, nming, public health, and occupational safety standards. Adherence to these
regulations is essential throughout all phases of the project.

Project Lifecycle and Decommissioning

The mining operations are expected to continue for about 30 years. At the end this period, a
comprehensive decommissioning and site rehabilitation plan will be implemented to restore the area
to its original state or improve it further.

Conclusion

The assessment indicates that while there are potential environmental challengethe positive
economic and social benefits such as job creation and improved local business opportunities
outweigh the negatives. With proper mitigation measures in place, the project is recommended for
implementation, pending final approval from the relevat authorities.
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NONTECHNICAL SUMMARY INOCAL LANGUAGE

ciindi, bali mumpindu zyiindene-indene mbuli zyamumugwagwa, kubamba migwagwa a kulima.
Mukusola kucita mpindu zyimbi, beendelezi ba kkampani eeyi baba aamuzeezo whkka kkampani
inoopanga magesi kwiinda mukubelesyaGold mine mukusoleka kugwasilizya kumana penzi
lyamalailiti masyoonto. Nokuba, kutegwa kkampani y®rein Resources Limitedcikonzye kubweza
pepa iibazumizya kusya coal, yeelede kuti kaizumizyidwe akabga ka EPB. Kusya coal kuyakucitwa
mubusyoonto kutobelezya acipepa c¢a38621-HQLEL Akaambo kabubotu mbutwakajana
mukuyandaula mikuba mubusena oobu, kkampani ya Orein Resources limited yaba aamuzeezo
wakutalika kusya mukuba mucibaka oomu alimwi kkampani yakdembela kale kubelesya pepa lya
namba 38621-HQ-LEL kutobelezya milawo iitobelwa mukusha mikuba kufwumbwa biyo kuti
mbunga ya ZEMA yatuzumizya.

Mukuyeeyela biyo, mubuzuba tunoosya mweelwe wa coal uutaleli RD0g of Gold per daynucibeela
cakusaangunacakusya kakuli tulaabulamizi bwakuti mweelwe uyakusikaku 3,000 ton abuzuba
mucibeela cabili cakusya akaambo kakutGold uyakundikana kapati kufwambwa twaakutalika
kupanga magesi.

Cibaka kunicitikila makwebo aaya (Project Location)
Orein Resourceslimited Mine project ilajanwa kwiinda mukuzinguluka 37km m yamugwagwa

wanyika walo uutola kumugwagwa waChamuka Road (D601) Cibaka eeci cili kulumwensyi
wanikweenda kuzwa mumunzi waChipembi Grils secondary schoolCipepa cituzumizya kusya
kutobelezya azybeela eezyi:

1) 14°50'30.00"S
2) 14°50'30.00"S
3) 14°48'18.00"S
4) 14°48'18.00"S
5) 14°49'30.00"S
6) 14°49'30.00"S
7) 14°51'0.00"S

8) 14°51'0.00"S

9) 14°51'12.00"S
10) 14°51'12.00"S
11) 14°51'18.00"S
12) 14°51'18.00"S
13) 14°51'30.00"S
14) 14°51'30.00"S
15) 14°51'48.00"S
16) 14°51'48.00"S
17) 14°52'6.00"S

18) 14°52'6.00"S

19) 14°52'42.00"S
20) 14°52'42.00"S

28°42'54.00"E
28°45'36.00"E
28°45'36.00"E
28°48'42.00"E
28°48'42.00"E
28°51'30.00"E
28°51'30.00"E
28°49'54.00"E
28°49'54.00"E
28°49'36.00"E
28°49'36.00"E
28°49'12.00"E
28°49'12.00"E
28°48'48.00"E

28°48'48.00"E

28°47'0.00"E
28°47'0.00"E
28°46'48.00"E

28°46'48.00"E

28°42'54.00"E
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Cibaka cizumizyidwe mukusyaGold akusowa mabwe ngu 50Ha. Cibaka cimbi cisika ku 10ha
ciyakubeleka kuyaka mwakubikkila mincini yaGold, migwagwa azyimwi biyo.

Bulangizi abubotu buliko mumakwebo aaya (Project Objectives and Benefits)

Muzeezo mupati ngwakuti tutalike kusya coal acibaka aawo cizumizyidwe mupepa namB8621-

HQ-LEL mucilikiti ca Sinazongwe mucooko cakumusanza. Eeci ciyakucitwa kwiinda munguzuuzu
yakkampani ya Orein Resources Limited © | OEOOT 1 A EOET i AUUAwWIbDET AO A
bwabaabo bali mukkampani eeyi. Bumwi bubotu bunakuliko mumpindu eeyi mboobu:

x  Kunyoomenenwa akubikka mali manji mucibeela cakusya mikuba ;

x Kunjizya bana Zambia ncito. Mukweezyeezya biyo, bantu b&ld balalangilwa kunjizyigwa
ncito mucibeela cakuyakaalimwi bantu bainda ku 150 bayakunjizigwa kufwumbwa kusya
kwaakutalika;

x Ciya kupa kuti mali kkampani ngoipa kumfwulumende kwiinda mumitelo (tax) avwule,
abantu banji kuti banjizyigwe milimo;

Ciya kukulwaizya akusumpula bacita tumpindu tuniini (SMEs) muc#éka oomo.
Ciya kukulwaizya makwebo kubantu bakkala mufwaafwi kwiinda mukugwasilizya tubunga
kwiinda mukuula zyisyango zyabo zyakusanizya babelesi banikubeleka mumaini;

x  Kugwasilizya kuyungizya buvwubi bwacisi (GDP) kwiinda mukusambala coal mucisi akunze
aadsi (forex);

x  Kusumpula lwiiyo, nseba ameemda mabotu kwiinda mukuyaka mayake nkaambo toBaein
Resources Limitedtulilyaabide kupa lugwasyo kumikwasyi iili munsi munsi; a

x EOUEEOUA AAT A : Ai AEA | AEATE AAEOUUEAA OOAAETT I

Bukulwaizyi bwakusya mabwe (Mo tivation for the Mining Project)

Orein Resources Limitedni kkampani iitalikumbatizyi kumfwulumende aboobo yeelede kubeleka
cabunkutwe kuzwidilizya makanze abeendelezyi akugwasya kusumpula buvwubi bwacisi.

Mali, bubelesi, ciindi abuumi bwa maini (Project Cost, Implementation Timeframe and
Lifespan)

Mali ayooyandika mukutalisya maini yaGoldayeeyelwa kuyoosika kumweelwe waJSD$1 million.
Orein Resources Limitedyootalika kusalazya busena bwa maini mpoitiikayakilwe kufwumbwa biyo
yaakuzumizyigwa kumitabiyaandeene mumwaka ngoona uuno wa 2025

Kkampani yaOrein Resources Limitedyeeyela kuti maini inoolaabuumi bwa myala makumi obilo
(30 years)

Bulanguzi bwa EIA (EIA Objective)

_OUAAUI | OPAOE xAEAIE xAEOAAI ABnvidoapraabMasagehdnt AAT AT C
1RO .18 pcbd UAIO cmpp EOAAI xA AT OIT [ xA A O OEOII
UAT O pwwxb8 -EUAAUT UAEOEOI EAAI AEIA 11 EO 1EAAUE(

x  |kubona bubotu nokuba bubi bwa maini mucibaka eeco nokuba muzyibaka zyizingulukide;
Ikuzyiba masimpe amakani aalusumpuko abantu bakkala muccooko eeco; a
kuzyiba bubi mbobukonzya kuyandilila kutegwa twabaamuzeezo wakubukwabilila.
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Bupanduluzi bwamulimo unakucitwa (Project Description)

Muzeezo mupati ngwakutalika kusyaGold mubusyoonta Mukusya Gold, cilindi omwe cinakuli

cakusya coal. Eeci cilindi mubupati cinakulb0Om by 500m caakumana. Mubuzuba, tunikusya coal

uvwula 200g8 4 O1T EEOAATI AGUA T A OAQAAOAOGI Oh 11T AAAOh OEDH
OET OAT O AT A xEAAT AOQOOI xmOdAll DE OOUABO 14ixid(tifiperAA EIODIUA
OOOAEOGE EOOIT A | OEOGOI EOUA8 #AAI AAA EOUUEAxA EOOE
and blasting) kuyakucitwa muzyibeela muli mabwe mayumu. Zyintu zyinji zyinakucitwa amincini

yaambwa atalaaawa. Kwiindamumweelwe wa Goldngotunoosya, maini iyakukkala kwiinda myaka

makumi obilo (30 years). Kukomena kwanyika itiikabelesegwe mumayake ngu 50 hectares. Acibaka

aawo, zyimwi zyintu zyitiiikajanike nzyeezyi:

1 Mine camp: ooku babelesi nkobanoojikila cakulya altyookezyela muciindi cakubeleka;

1 Cibaka kunoobikkilwa mungwimba (Fuel storage site slab where drums (210 litres));

M1 Cimbuzi;

1 Kwakubikkila coal; alimwi a

T . C6AT AA EEEEAITEI A AAT AT TTAA AEOUIT AT AxA UUEAAI A

Maini iyakubweza 50Ha akwakusowela mabwe. Cibakaimwi cikomena 10ha ciyoobelesegwa
kubikka mayake aa maini, migwagwa azyimwi biyo.

Kulanganya bubi abubotu anzila zyakubambulula (Assessment of Impacts and Mitigation)
Biophysical Impacts
Bubi bulangilwa kwiinda mukutalika kusya:

x  Kunyongana kwanyikambuli cilindi, tombe, migwagwa kutaindika, cibaka ca maini, mazyiba
ameenda, kunikubelekelwa a acibaka kunakuli maopesi;
Kunyongana kwa meenda alaatala anyika.
Kubija kwa meenda alikunsi aanyika akaambo ka mingwimba atubyaabyi akumana
kwameenda alikunsianyika;

x Kwiinda mukusalazya cibaka, zyisyango akunyongana kwazyilengwa leza mbuli syokwe
kulalangilwa;
Kasuko kazwa banikusowa tombe (kapati banikubelesya madobbi);
Coongo akubimbabimba kwanyika kunakulikunji akaambo ka magotokola amincini
amadobbi anikulila;
Kubambwa akusowegwa kwa Mabwe atayandiki;
Kubambwa micelo ikola kuzwa kunyika ivwelengene amingwimba, tubyaabyi amabbatili
abeleka kale; a

x  Mapenzi aakasuko kanji a ntenda zyikonzya kucitika kwiinda mukubelesya mincini.

Bubotu bulangilwa mubukkale (P ositive Socioeconomic Impacts)

Bubotu bulangilwa mubukkale bwabantu mboobu:
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X

X

X

Kkansulo ya cilikiti ca Sinazongwe ilalangilwa kujana mali kwiinda mumitelo (Taxes) alimwi
abalo babelesi balavwula bapa mali kukabunga ka NAPSA,;

Basimunzi bajisi abaabo batajismapepa bayakujana ncito calo citiikaletele mali mumaanda
aabo. Ncito zyili 1,200 zyiyakupangwa mucibeela cakusaanguna cakuyaka kakuli bantu bali
300 balalangilwa kuyoojana ncito milimo yaakutalika;

Basicisi bayakuba acoolwe cakucita mpindu yakusambala A&ya kubabelesi. Eeci ciyakupa
kuti Orein Resources Limiteckayuula zyakulya kuzwa kutubunga tulima calo citiikape kuti
balimi bali munsi-munsi babe aamali amilimo calo citiikalete lusumpuko;

Bacita tumpindu tuniininiini (SMEs) bayakuba acoolwe nkaambdayakupegwa mapepa
aabazumizya kuulisya zyintu mbuli zyibelesyo zyakuyasya a mungwimba.

Bubi bulangilwa mubukkale (Negative Socioeconomic Impacts)

Bubi bukonzya kujanwa mubukkale bwabantu kwiinda mumilimo ya maini.

X

Kuvwula kwabantu bajana kazunda kasikalileke (HIV/AIDS) amalwazi amwi acivwuule
akaambo kakuvwula kwabantu basimunzi banikubeleka akujata mali calo cilangilwa kubapa
kucita nkwela cakutalikwabilila;

Kuvwula kwabantu azyimbayambaya zyiinda munsi aa maini calo cikonzya kuleta mapenzi
nkaambo minzi minji ilimunsi anzila. Bubi mbwakuti kuna kuli kasuko zimbayambaya
zyanikwiinda mumigwagwa igeledwe zimbayambaya zyanikwiinda calo citiikaletelezye
malwazi manji aaboola muluwo alimwi kunze aboobo, antenda kubantu akubanyama
zyilalangilwa kuvwula; a

Meenda alalangilwa kuyakubija akaambo ka mingwimba iinikutikaika calo citiikaletelezye
malwazi aaboola a meenda kakuli atombe yazyakulya ilalangilwa kubola akununka calo
cikonzya kuleta nziniini, mapemfwa (cockroaches) ambeba zyalo zyilangilwa kuletaalwazi
kutaluba ameenda aakkalila alo akonzya kuleta mansenya akonzya kuleta ntuntumaanzi.

Orein Resources Limited/akabikka mali aasika kumweelwe waJS$1,@0, 000.00 mukutalika maini
eeyi. Aaya mali ayakucikonzya akulanganya azyimwi zyintu zyataambwa.

Kulwana/Nzila zyakuyungizya (Mitigation/Enhancement Measures)

Nzila zyakabikkwa zyakukonzya kulwana mapenzi alangilwa kuya kuvwambuka kujatikizya cibaka
nokuba mubukkale bwabantu mbuli bupanduludwe mubbuku. Nzila egz zyabubelesi bubotu
zyakazwa kumbunga ya World Bank. Zyintu zyiyandikana kuyakulanganya meenda, bulongo, muya,
tombe (lizwa ku maini amumaanda), kulibambila mabukéuka a bukkale bwabantu.

Orein Resources Limitedlilibambilide kulanganya makani aabus@a bwa maini milimo mipati
kaitana talika kwiinda mukubikkila maanu kumeenda alaatala, meenda alikunsi anyika, muya uzwa
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akusofwaala kwanyika. Makanze ngakubikkila maanu ciba mbocinoobede kwiinda mukutobelezya
milawo ya Zambia ilanganya zyibaka zyibelekelwmbozyeelede kulanganyizyigwa.

Orein Resources Limitedyootobela milawo iibelesegwa nyika yoonse kulanganya makani anseba
akukwabilila ntenda mucibaka cibelekelwa kwiinda mukukwabilila babelesi kuzwa kuntenda
amalwazi. IDC ayalo iyakulangaya kuti kuyiisy kwacitwa kujatizya bukwabilizi kuzwa ku bulwazi
bwa sikalileke (HIV/AIDS) a tuntumaanzi (malaria)

Mamanino (Conclusion)
Maini ya coal ilangilwa kuyoojulwa inakujisi bubotu abubi. NokubaOrein Resources Limited

yakalanganya kale mapenzi aliko ayaayo atgilwa kuboola kujatizya milimo inakucitika
Al AxAAET T UUA EOI xATl xA ExEETAA | OEOOI AAT AUUA
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Names and Signatures of participating team members:
The undersigned, declare that the information contained in this report is true and correct to the
best of our knowledge for and on behalf oDbrein Resources Limited

No Name Qualification Position & Roles
1. Kelvin Diteta 1 BEng. Environmentalist/ Team Leader
Environmental ESIA Coordinator and provider of
Engineering Environmental Management Information
Kelvin Diteta will fill the role of
Environmental Management Specialis]
and Team Leader. He will be the contag
person between the client and the
consultants and will coordinate the
activities of the project and timely
production of the reports. Kelvin Diteta
will be responsible for coordinating the
input of the EIA study team and alsq
assessing, characterizing and projecting
the environmental impacts of the project.
2. Wisdom Bachelors of Arts| Social Economic Expert
Chasaya Degree in Social Social Experts to specialize in gathering
and Religious| information  on  the  Population,
Studies distribution.
Diploma in Social| Conduct a Gendeassessment, social an
communication economic gender patterns in the project
for development. | area.
Diploma in
Theology
Diploma in
Philosophy
Certificate in
Public Speaking.
3. Collins Diploma in Mining [ Mining Expert
Lukwesa Engineering Reviewing of Geological and Mining
methods, prediction of Mining related
impacts.
4, StalinSichinga B.Sc. Agriculture|l Soil and Land use Expert

(Soil Science)
M.Sc. Physica
Land Resources
(Soil Science)

Conducting a soil and land ust
assessment on the project area.

Stalin Sichinga will fill the role of
Agriculture  Specialist. He will be
responsible for assessing soils, croyf
diseases, crop management involved il
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farming. Stalin will also be responsible
for land-use and land capability

assessment.
5. Henry A B.Eng. Environmental Specialist
Shakumbila Environmental The expert will conduct air quality, dust
Engineering impact Assessment and also noise an
vibration impact Study;
6. Chaleka A B.Sc. in Forestry Ecologist
Chilufya and Resourcel The Ecologist will focus on the
Management assessment of the Flora, Faunaqua

flora and Identify areas of high
biodiversity on the site.

7. Mutakwa A BEng. Civil| Civil/lHydrology &  Hydrogeology
Sikazwe Engineering Expert

The expert will identify significant
impacts from existing uses ang
interference with the water resource,
surface water flow that may result either
directly or indirectly from the proposed
project and identify and comment on the
risks and consequences of polluting
surface water from proposed project
activities.
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1.0 INTRODUCTION

Orein Resources Limited was incorporated in Zambia on the 22 day of February 2024 under the
PACRA Registration Certificate Number 120241002693. Orein Resources Limited is a Zambian
registered company, whose directors and shareholders have been involved in minémexploration
business for some time now. Orein Resources Limited discovered the mineral ore deposits within its
license area and would want to mine this discovered ore using open cast mining method from one
main open pit. It is thus this decision to starmining operations within the license area which has
warranted for this study to be conducted, prior to exercising the right to mine.

The project license area which is 7459.8696ha in extent lies in the Northeast flank of Chisamba
district, Central Province and has potential for high tonnage, high grade Gold mineralization. The area
is underlain by Late Proterozoic Lufilian Arc which is a major thrust fold belt consisting of antiformal
Mesoproterozoic basement inliers or domes unconformably overlain by Neopterozoic sediments

of the Katangan Supergroup. In places the Proterozoic rocks are covered by flat lying Tertiary age
Kalahari Sand formations. The deposits are located within the NE trending-lmibate basement inlier.
The external perimeter of this inlier is defined by a resistive, micaceous quartzite interpreted to be
part of the basal Katangan Lower Roan sequence. Internal to this quartzite, are several structurally
emplaced inliers of sillimanite bearing micaceous quartzite (Lower Roan), marbles and@hibolites
(Upper Roan) and a sequence of upper amphibolite grade metamorphic gneisses, migmatites, minor
OAEEOO0B8 O AT AThd plojedh §t® & bad€&ddby large scale and small scale exploration
Licenses as well as artisanal mining licenses resptively according to the Zambia Mining Cadastre
Map.

The mining company intends to undertake large scale mining activities in the aboweentioned area

which has existing pits from illegal mining activities in the areaOrein Resources Limitedis a

reputable mining company who shall engage experienced personnel in its mining activities.

Following the approval of the terms of referencefor conducting an Environmental and Social Impact
Assessment (EISAhy the Zambia Environmental Management Agency (ZEMA) on 13t March, 2025

(refer to approval letter in the appendix sectionpnd having already conducted the large scale

exploration adtivities/feasibility studies in the license area, Orein Resources Limitecenvisages to

undertake the large scale Gold mining activities in Ngolo Villageof ChiefChamuka®® O + ET CAT I EI
Chisambadistrict . The prospecdive mining adivity will be undertaken by seasoned employees who

have worked previously in the mining industry.

This Environmental and Social Impact Statement HSIS) has been prepared in line with the
requirements of the Environmental Impact Assessment Regulations, Statutory Instrument No.28 of
1997 and other local applicable regulations including international best practices and standards
relating to mining. TheEIA process took into account public views and concerns gathered through
public and stakeholder consultative meetings. In line with these provisions, the consulting team
identified relevant stakeholders in the project area, organized consultative meetings get the views
from the affected and interested parties in the district. Project consultative meeting were held with
local stakeholder meeting onl18 January 2025and project scoping meetings were held aNgolo
6EI T ACA (AAAIT Amtbabtyrephirddey/Séhbod FukHeristakeholder consultations were
undertaken during the ESIA study in the project area.
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Table 1: Stakeholder consultative meetings

Date & Venue

Stakeholders present

Summary discussion

Scoping Meeting
was held on 18
January 2025 At
Ngolo Village
(AAAT AT B
resident and at

Stakeholders included: Local
stakeholders. Headmens
from  Chief  Chamuka
Chiefdomand local residents
of the project area.

Key stakeholders were identified and written
to concerning Orein Resources Limited
intention to operate the large scale mining
category in ChiefChamuka O ! QGHisAmbh
District. Stakeholder meetings were held a
the Ngolo6 E1 1 ACA ( AAAT Ahtd

(AAAT AT &
resident and at
mthantyre
primary School,
Chisamba
district.

residents of the project area.

mthantyre mthantyre Community School, with a total
primary School, attendance of 25 people respectively, the
Chisamba people in attendance all had mixed interests ir
district. the project. Scoping Meeting was held ot
January 2025

Disclosure Stakeholders included: Local Key stakeholders wee identified and written

Meeting was held| stakeholders. Headmens| to and reminded of the @ein Resources
on 26h April | £OT | #EEAZE |, Ei E nfedtiénQo operate the large scale
2025 at Ngolo | Chiefdom, project developeri i ET ET ¢ AAOACI OU ET #
Village representatives and local| Chisamba District. Stakeholder disclosure

meetings was held at the Ngolo Village
(AAAT AT 30  odd GE mkandre
Community School, with a total attendance o
40 people respectively, the people in
attendance all had mixed interests in the
project. Disclosure Meeting was held 026
April 2025.

1.1 Project background

The Ministry of Mines and Minerals Development grante@®rein Resources Limiteda Largescale
exploration license N0.38621-HQ-LEL for a tenement in His Royal Highnesses Chi€hamukaoof
ChisambaDistrict.

Pursuant to the provisions of the Environmental Management Act No. 12 of 204% amended by Act
number 8 of 2023read together with the Environmental Impact Assessment regulations S| No. 28 of
1997, it is required that before mining activities commence, aEnvironmental and Social Impact
Assessment (ESIA), is carried out to ascertain the significant positive and negative impacts from the
projected exploration activities.

It is against this background thatOrein Resources Limitedntends to submit an ESIA dér assessing
the impacts and mitigation measures of projected mining operations in the area. Upon approval, the
mining activities in the large scale mining license area will commence as planned.
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1.2 Summary Description of the Project Including Project Rat ionale

Orein Resources Limitedholds an exploration license N0.38621-HQ-LEL situated in two chiefdoms
under His Royal Highnesses Chi€@hamukaof ChisambaDistrict that was granted to them by the
ministry of minesin 2025. Following the approval of the ESIATerms of Referenceby the Zambia
Environmental Management Agency (ZEMA) on 13t March, 2025 (refer to approval letter in the
appendix sectiohand having conducted the exploration/Feasibility studies in the license area,
Orein Resources Limitedenvisages to undertake the large scae Gold mining activities in Ngolo
Village of ChiefChamua# O # E E KWisarhba disfrict

1.3 Project Objectives
The main objective of the project isa carryout large scaleGoldmining within the vicinity of license
N0.38621-HQ-LELin NgoloVillage,using open cast mining methods in line with the requirements of
the mining regulations. Support objectives will include;
V Explore other areas of the Mining License in the project area and develop, mine and manage
the Goldore deposit within the license area.
V Opening up open pits for accessing there body using the mining machinery and materials
(excavators, loaders, bull dozers, explosives etc.).
V Construct and manage additional mine site infrastructuresuch as a Gold procegsy plant to
support the mining activities in the project area.
V Support the growth of the local economy withinChisambathrough CSR activities, payment of
revenue, employment creation and market for small scale trading of goods and services.

1.3.1 Objectives of the Environmental & Social Impact Assessment (ESIA)

The objective of this ESIA is to determine, define and evaluate the foreseeable immediate and {ong
term impacts of the mining operations on the biephysical environment and the socieeconomic
setup ofthe project area. The specific objectives include:

V To identify and evaluate the environmental impacts that will be caused by theiining
activities.

V To identify and describe procedures and activities that will mitigate adverse impacts and
enhance anybeneficial impacts of the project.

V Recommend mitigation measures for the adverse impacts from thraining activities.

V Develop an environmental management plan (EMP) for the project undertaking.

1.4 Brief Description of The Location
The Orein Resources Liméd Gold Mine project site is accessible via a winding 37km earth road that
links the area to the D601 road. The turnoff to the proposed project site is about 6km (location
coordinates 14°53'58.27"S, 28°36'39.54"E) branching off Chamuka Road (D601). The rtaff to
proposed project site is on the right hand side as one drives from Chipembi Grils secondary school,
there is no signhage leading to the project site at the turnoffhe large scale exploration license is in
extent of 7459.8696Ha. The mine licensearea perimeter is bound by several corner positions which
includes:

1) 14°50'30.00"S 28°42'54.00"E

2) 14°50'30.00"S 28°45'36.00"E

3) 14°48'18.00"S 28°45'36.00"E
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4) 14°48'18.00"S
5) 14°49'30.00"S
6) 14°49'30.00"S
7) 14°51'0.00"S

8) 14°51'0.00"S

9) 14°51'12.00"S
10) 14°51'12.00"S
11) 14°51'18.00"S
12) 14°51'18.00"S
13) 14°51'30.00"S
14) 14°51'30.00"S
15) 14°51'48.00"S
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Figure 1.1: Map for the license extent
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Figure 1.2: Direction Map with reference to chisamba town
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1.5 Particulars of Shareholders/Directors
Table 2: Contact Details

Contact Persons:

Developer:

OREIN RESOURCES LIMITED

Name: Emmanuel Chewe
Position: Project Manager
Contact Number: 0977861868

Physical Address: Off Kasama, 33331 Libala South, Lusaka, Lusaka Proviacebia

Email Address: oreinresourceslimited@gmail.com

p8¢9 4EA AAOAI T PAOSO PEUOEAAI AAAOAOGO AT A AT1T OAAOD
Table 3: Share holders

SHAREHOLDER NATIONALITY &NRC/PASSPORT #| DIRECTOR/ No. of % of
PARTNER | SHARES | SHARES

IGNITIUS CHEWE 934308/11/1 ( Zambian) YES 11,000.00 31
EMMANUEL CHEWE 367120/10/1 (Zambian) YES 11,000.00 31
RANDEEP SINGH 75394894 (India) YES 5,000.00 15
OLUFEMI OLAMIDE A12426238 (Nigeria) YES 3,000.00 8
OLAGUNJOYE

Floating Shares - - 5000 15

1.7 Track Record/Previous Experience of Enterprise Elsewhere

The mining operations for this licence no38621-HQ-LEL will be the first mining project for Orein
Resources Limited inCentral Province. The company will run full mining operations of its large scale
Gold mining activities in Ngolo Village, all falling within its license area now that the exploration
activities of the Gold mineral resource has been established in the license aredhe company in
partnership with other experienced members of the board will undertake the proposed mining
project

1.8 Total Project Investment

Orein Resources Limitedntendsto invest atotal of USD1000,000 in the development of the mine,
including company machinery acquisition, infrastructure development, transport and logistics,
labour as well as operational costs. The company envisages investing an additional capital in the
development of other satellite pits at a later stage of the mine expansion program and estimates to
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create over 150 extra permanent employments in addition to the initial 50 that will be employed at
the onset of the Gold mining activities. Orein Resources Limitedproject will be implemented in
accordance with the cost estimategiven in the table below:

Table 4: Provision Estimates of Cost ofmining Activities

PROJECT ACTIVITY INVESTMENT (U$D)
PREPARATORY STUDIES
Materials mobilization and logistics 20, 000
Land clearing, access roads 15, 000
Water, power and sewerage line installation 15, 000
Site construction 30, 000
EQUIPMENT
2 Excavators 200, 000
1 Folk lifters 100, 000
2 Front End Loader 100, 000
2 Tipper trucks 300, 000
Gold processing Plantmachinery 130, 000
ENVIRONMENTAL MANAGEMENT
Studies and Implementation of EMP 20, 000
Emergency preparedness and response plan implementation 10, 000
LABOUR AND LOGISTICS 50, 000
CONTINGENCE 10, 000
TOTAL (USD) 1, 000, 000

1.9 Proposed Project Implementation Dates

The projec will be implemented using a phased approach with initial construction and operation
works to commence in the 3rd Quarter of 2025, upon obtaining approval from relevant regulatory
authorities including the grant of the Mining License.

1.10 Approach and methodology of the study

This EIA study was undertaken through desk review of the relevant literature and specialized study

of the various components of the project i.e. water, air, soil, noise, ecology, flora, fauna, climate and
geology. Otler studies included socieeconomic and cultural related studies. The baseline field

surveys of the area of direct land take by the proposed Project and of immediate surrounding areas

were conducted. The baseline surveys were used to collect current site egjific data and to
supplement secondary data gathered during desk study of the egoing mining activities.
Communities likely to be potentially affected were consulted. The field surveys provided an updated
understanding of the prevailing baseline environnental and social conditions of the Mine project

area. The baseline data was used to assess the potential impacts on the physical, biological, human

AT A xEAAO AT OGEOIT 11 AT Oh xEOEET OEA DPOI EAAO8O AOAA
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Desk study of the project included review ofavailable background information about the project
proponent, the project operation and its nature, environmental and legislation information.
Literature review concerning the project site, collection of secondary data and analysis of survey
plans was alsoundertaken coupled with stakeholder meetings(project scoping and disclosure
meeting)and interviews with concerned and affected people within the project area.

1.10.1 Data collection methodology

Air Quality

Collection of ambient air quality measuremets, the Accuro dragger pump was used to capture
guantitative levels of gases and dust emissions. Historical data was also reviewed. A field survey on
the project site was conducted to determine the Potential Areas of Concer(BACs)Yor Air quality

and Duwst sampling points in the license No38621-HQ-LEL.

Ground and surface water quality
For ground water quality and hydrology of the area surface water samples were collected from the
nearest water body to the site anghallow wells.

Noise measurement

The noise level meter(toptronic T325-IEC651 type )l was used to measure noise levels within and
around the proposed project site to determine the noise levels and the noise buffer zone within
project area.

Geology
Available historical data and informdion on the geology of the project area was reviewed and studied
and interpreted accordingly.

Soils

The soil type in the mining area are light clays which were dry after a period of heateat waveat
the time of the surveyGenerally, the surrounding areas near the site have a similar soil characteristic.
The project site is located in an area of intermediate to mafic metamorphosed sedimentary geology.
Ecology

An ecological study was conducted on the project site and surroding areas. This was done through
physical inspections to determine available flora and fauna at the project site.

A floristic Survey was conducted to determine the flora type and population by making transects in
the proposed site area to cover 30% otie area. This was done in order to collect population of trees
if any given that the land where the mining activity is undertaken is a brownfield and used for current
mining operations in license38621-HQ-LEL.

The Fauna assessment was to determine popuilah if any and availability of the animal species
including rear and endangered species on the project site. Flora and fauna assessment also included
desk study of relevant information, habitat characterization, interviews with local people and actual
findings in the proposed project site area. Vegetation structure and composition due to historical
land use practices was used to determine and identify endangered, nemdangered and invasive
species.
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Socio-economic survey

The sociceconomic stdus of the surrounding land occupants was studied. Local community
consultations were undertaken by the social expert and included their land occupancy status and
their mode of income generation. There are occupants or settlers within the License Na8621-HQ-
LEL but no resettlement has been considered at this stage as there are no settlers within the three
areas here marked for mining operations. The nearest settlements to the mine sites are 1.5km away.
A resettlement and compensation plan will be preared during the project expansion phase when
the need to resettle people arises.
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2.0 POLICY, INSTITUTIONAL AND ORGANIZATIONAL FRAMEWORK

Orein Resources Limitedwill conduct the mining activities in accordance with the relevant
regulations, policies and égislation of Zambia and other international conventions to ensure
compliance thereof. This section briefly describes laws, regulations, treaties and or conventions that
have relevance and bearing on the proposed project.

2.1 History of the Environmental regulatory framework in Zambia

Due to the need for balancing environmental requirements, economic activities and social needs, the
Government of the Republic of Zambia (GRZ) adopted the National Conservation Strategy (NCS) in
1985. This was upgraded to th National Environmental Action Plan (NEAP) in 1992 with the same
aim of fostering sustainable development. The NCS and NEAP are the foundation pillars of
environmental laws in Zambia.

The NCS facilitated development of the Environmental Protection and Rdion Control Act (EPPCA)

in 1990 which also facilitated formulation of the Environmental Council of Zambia (ECZ) in 1992. The
EPPCA was repealed in 2011 into the Environmental Management Act No. 12 of 2Gh#&, Actwhich
was later amendedin 2023 to Act number 8 of 2023 is the current supreme environmental
management law. Consequently, the name of the mother environmental regulatory body changed
from ECZ to Zambia Environmental Management Agency (ZEMA).

2.2 The Environmental Management Act No. 12 of 201 1 as amended by Act No. 8 of 2023

Passed in 201land amended in 2023 this is now the principal Act on the environment in Zambia. The
Act provides for the establishment of the Zambia Environmental Management Agency (ZEMA) whose
main functions constitute the protection of the environment and control of pollution in particuar so

as to provide for the health and welfare of persons, animals, plants and the environment in general.

Cited Sections: Among the sections cited are the following:

Part | z section 6;

Part Ill z sections 29 & 30;

Part IV z sections 32, 33, 35, 36, 37 &3;
Part Vz section 84;

Division 17 32, 35, 37, 41 & 42; and
Division 2 z section 46.

X X X X X X

Relevance: This is the primary legal basis for undertaking this environmental impact assessment and
subsequent preparation and submission of the EIS for the proposedqggect.

Compliance thereof : Preparation of this EIS is in compliance with requirements of this legal
provision.

Specific Regulations under the Act which relate to the proposed project include the following:

2.2.1 Environmental Impact Assessment Regulation s, S.I No. 28 of 1997
The Regulations state that a developer shall not implement a project for which a project brief or an
environmental impact statement is required under the regulations, unless a Project Brief or an
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Environmental Impact Assessment has len concluded in accordance with the Regulations and the
Council has issued a decision letter.

Cited Sections: Among the sections cited are the following:

x Partllz3(1); and
x Partllz4 (ato)).

Relevance: The operation of the proposed project falls undr a project category requiring the
preparation of an Environmental Project Brief.

Compliance thereof : This Environmental Project Brief has been prepared in compliance with the
above legal provision.

2.2.2 Environmental Management (Licensing) Regulations, S.I No. 112 of 2013.
Part II: Air and Water Pollution

These regulations are aimed at safeguarding the quality of ambient air and water in order to protect
human health, animal or plant life and the environment. These regulations relate to the emission or
discharge of pollutants or contaminants into the environment. These regulations, among other
requirements, also call for facilities to put in place measures to ensure the safe emission or discharge
of pollutants or contaminants into the environment. Such &cilities are further required to comply
with the requirements of the Water Resources Management Act, 2011 if their activities relate to pre
treatment or treatment of hazardous waste. The regulations further require that Facilities employ
Best Management Ractices (BMPs) to control or abate the discharge of pollutants into the
environment.

Cited Section: The section cited is as indicated below:
x Partllz4(1&2)(atob).

Relevance The Regulations are relevant in that during the operation phase of the proposed project,
there is potential for air pollution from drilling activities as well as erosion of exposed surfaces and
overburden dumps. Further, fuel spillages arising from refuéhg of equipment and machinery, have
potential to wash into and pollute the aquatic environment. Further, the Regulations are relevant to
the project in that hydrocarbons and dust both have potential to pollute ambient air.

Compliance thereof: Measures wil be put in place to ensure that there is no pollution of both air and
the aquatic environment. In addition, exposed surfaces will be managed in such a way that the dust
will be suppressed and discharge of hydrocarbon pollutants into the air or water is imimized so as

to avoid inhalation of hydrocarbons and dust particles, as well as seepage of fuel spillages to
groundwater.

Part IV: Hazardous Waste Management

These regulations relate to the control and monitoring of the generation, collection, storage,
transportation, pre-treatment, treatment, disposal, export, import, transit, trade in and trans
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boundary movement of the hazardous listed in the Fifth Schedule and also the licensing of such
activities.

Cited Section: Among the sections cited are the follomg:
x  Part1Vz1(a), 19(1) and 20(a to Q).

Relevance: The Regulations are relevant in that proposed exploratory activities will result in dust
and hazardous waste generation, handling and disposal.

Compliance thereof: Orein Resources Limitedwill employ adequate dust control measures and
obtain necessary licenses regarding hazardous waste and will engage, where necessary, licensed
hazardous waste management companies. The proposed EMP contained in this document provides a
mechanism that ensures that all gnerated hazardous waste is handled and disposed of in an
environmentally friendly manner.

2.3 The National Heritage Conservation Commission Act, 1989

The National Heritage Conservation Commission Act CAP 173 of 1989 stipulates preservation and
protection of ancient cultural and natural heritage resources and objects of aesthetic, historical and
AOAEAAT T T CEAAT OAI OA8 )1 OEEO ' AGh O!'TAEAT O (AOE
structure, settlement previously inhabited, land mark, burial placeor any other item designated by

the commission which is known or believed to have been erected, constructed or used before 1st

January 1924. The Act also provides for the formation of the National Heritage and Conservation
Commission which is the respondile institution.

Relevance: This act is relevant since the clearing of vegetation; operation of thrining activities and
site infrastructure may damage heritage sites if there are any. This act will guid@rein Resources
Limited on implementation procedure in case such sites are found on the proposed project site on
how to protect the site.

Compliance there of: This act will guide the developer on the reporting, preservation and protection
of heritage sites within the exploration license area if discovered

2.4 The Forests Act No. 4 of 2015

An Act to provide for the establishment and declaration of National Forests, Local Forests, joint forest
management areas, botanical reserves, private forests and community forests; provide for the
participation of local communities, local authorities, traditional institutions, nongovernmental
organizations and other stakeholders in sustainable forest management; provide for the conservation
and use of forests and trees for the sustainable management of forests ecosysieamd biological
diversity; establish the Forest Development Fund; provide for the implementation of the United
Nations Framework Convention on Climate Change, Convention on International Trade in Endangered
Species of Wild Flora and Fauna, the Convention Wetlands of International Importance, especially
as Water Fowl Habitat, the Convention on Biological Diversity, the Convention to Combat
Desertification in those Countries experiencing Serious Drought and/or Desertification, particularly
in Africa and awy other relevant international agreement to which Zambia is a party; repeal and
OAPI AAA OEA &1 OAOOO ! AOh pwwwn AT A DPOT OEAA A O 1 A
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Relevance:The area under consideration for thenining activities hasnot been cleared of vegetation

but does not have species of special significance that the company needs to preserve. The area has
mostly 2nd generation Miombo woodland, thus this Act is vital in ensuring protection of the flora
species in the project area

Compliance there of: Orein Resources Limitedvill endeavour to act within the provisions of this law
in the implementation of the project to protect forest resources within the project area.

2.5 The Zambia Wildlife Act No. 14 of 2015

An Act to provide for the winding up of the affairs of the Zambia Wildlife Authority; establish the
Department of National Parks and Wildlife in the Ministry responsible for tourism; provide for the
appointment of a Director and other officers responsible for National Paskand Wildlife;

Provide for the transfer of the functions of the Authority to the Ministry responsible for tourism,
Department of National Parks and Wildlife and Director of National Parks and Wildlife; establish the
Wildlife Management Licencing Committe; provide for the establishment, control and management
of National Parks, bird and wildlife sanctuaries and for the conservation and enhancement of wildlife
eco-systems, biological diversity and objects of aesthetic, piieistoric, historical, geological,
archaeological and scientific interest in National Parks; provide for the promotion of opportunities for
the equitable and sustainable use of the special qualities of public wildlife estates; provide for the
establishment, control and cemanagement of Community Partnership Parks for the conservation and
restoration of ecological structures for nonconsumptive forms of recreation and environmental
education; provide for the sustainable use of wildlife and the effective management of the wildlife
habitat in Game Management Areas; enhance the benefits of Game Management Areas to local
communities and wildlife; involve local communities in the management of Game Management Areas;
provide for the development and implementation of management plans; provide for thregulation of
game ranching; provide for the licensing of hunting and control of the processing, sale, import and
export of wild animals and trophies; provide for the implementation of the Convention on
International Trade in Endangered Species of Wildgeina and Flora, the Convention on Wetlands of
International Importance especially as Waterfowl Habitat, the Convention on Biological Diversity, the
Lusaka Agreement on Cooperative Enforcement Operations Directed at lllegal Trade in Wild Fauna
and Flora andother international instruments to which Zambia is party; repeal the Zambia Wildlife
Act, 1998; and provide for matters connected with, or incidental to, the foregoing.

Relevance: The project site does not fall within a GMA or near a known game ManagemeXrea.
Previous mining operation in the area and mining activities in the neighbouring licenses has resulted
in migration of significant fauna species. The existing flora in the license area harbours small animals
such as squirrels, rabbits, snakes and vdlmice. Therefore, the Act is relevant to the project.

Compliance there of: Orein Resources Limitedwill follow the requirements of this Act in order to
conserve the fauna species in the mine site.

2.6 The Mines and Minerals Development Act (MMDA) No. 11 o f 2015

The Zambian Regulation applicable to the development of a mine is the Mines and Minerals
Development Act of 2015. This legislation regulates activities relating to mine and minerals
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operations including quarrying and provides for regulations for emironmental protection during
prospecting and mining activities and construction of the areas mined. Further to that, the MMDA
provides for the duties and powers of officers authorized to enforce the provisions of the Act and its
subsidiary Sls with respet to Environmental Impact Assessments. The Mines Safety Department
(MSD) of the Ministry of Mines and Minerals Development is responsible for enforcing the provisions
of the Act.

This includes enforcing compliance with regulations for the conservation and protection of the
environment and protection of human health and safety during mining operations. Below are the
subsidiary Sls of the MMA that are relevant to the project:

a) Statutory Instrument No 29 of 1997 z Mines and Minerals (Environmental) Regulationsg
provides the framework for conducting and reviewing environmental impact assessment for
the mining sector. Further to that, it provides regulations for auditing project implematation.

b) Statutory Instrument No 102 of 1998z Mines and Minerals Environmental Protection Fund
Regulations z provides the mechanism of setting up and operating the Environmental
Protection Fund. Thus the mine will have to contribute to the fund so that the mine owners
left or abandoned the project, funds could be used to clean up the environment.

c) Statutory Instrument No.7 of 2016 Mines and Mineral development (general) regulations
provides for the application of a license for exploration, mining, nmeral processing to the
Director of the Cadastre unit of the Ministry of Mines and Minerals Development.

d) Mining Regulations (1971)

The mining activities have been guided by the Mining Regulations which in essence are safety
regulations. In accordance wit OEA OACOI A O EOréirdReso@dbsLbritaaRd (AT 10KA 06 8
the Large Scale Exploration License shall appoint a Manager who shall be responsible for the day to

day running of operations at the site including enforcing of the Mining Regulations drshall report
incidences to relevant authorities such as the Mines Safety Department (MSD). The Holder shall

provide the necessary resource to the Manager for the safe running of operations.

Relevance:The Act is relevant in ensuring the project activites are in line with the required standards
as prescribed by the Zambian Law.

Compliance there of: The Manager will subsequently appoint competent persons or supervisors in
charge of various functions like trenching and core drilling to ensure compliander issues like safe
working procedures and use of proper Personal Protective Equipment by workers.

2.7 The Employment Act No. 3 of 2019

An Act to regulate the employment of persons; prohibit discrimination at an undertaking; constitute
the Skills and Labar Advisory Committees and provide for their functions; provide for the
engagement of persons on contracts of employment and provide for the form and enforcement of the
contracts of employment; provide for employment entitlements and other benefits; provid for the
protection of wages of employees; provide for the registration of employment agencies; regulate the
employment of children and young persons; provide for the welfare of employees at an undertaking;
provide for employment policies, procedures anctodes in an undertaking; repeal and replace the
Employment Act,1965, the Employment (Special Provisions) Act,1966, the Employment of Young
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Persons and Children Act, 1933 and the Minimum Wages and Conditions of Employment Act, 1982;
and provide for mattersconnected with, or incidental to, the foregoing.

Relevance:In order to achieve the objectives of the projectQrein Resources Limitedwill employ
people and operation phases of the project.

Compliance thereof: Orein Resources Limitechas so far compliedwith the provisions of the Act by
employing the required age, establishing contracts, conditions of service and settling disputes in
accordance with this act. The relevance of this Act to the project will serve as guide to equal and
formidable employment mnditions of the ongoing operations.

2.7.1 Minimum Wages and Conditions of Employment Act (Cap 276)

This Act stipulates the minimum conditions of service for permanent as well as casual workers. It
further provides the minimum monthly wages for differentcategories of workers and defines workers
who are exempted from the wage categories.

Relevance:When jobs are provided, labour related issues should also be followed to strike a balance
between employees and the employer. The Act actually protects both ntias and its provisions are
very much applicable to the project.

Compliance there of: Orein Resources Limitedwill operate in accordance with the provisions of this
Act and ensure all its employees are paid accordingly

2.8 Workers Compensation Act No. 10 of 1999

This is a Social Security Act which has provisions for employee compensation in case of injury or death
of an employee whilst at work. It is a requirement under this Act that all employers register their
employees with the Workers Compensatiofrund and make periodic subscriptions for compensation
of their employees.

Relevance:Orein Resources Limitecemployees risk incurring injuries or death during the discharge
of their duties due to occupational accidents at the workplace.

Compliance there of: The company management will contribute to the fund as is legally prescribed
and its management will reach a legally binding agreement pertaining to the issue of the compensation
fund in case of such eventualities

2.9 The Water Resources Management Act of 2011

The Water Resources Management Act of 2011 regulates the use of surface and ground water for any
of the following purposes; environmental, training and research, municipal, agriculture, industrial,
hydro-electric, mining, navigation and any otherctivity that may be specified by the water resources
management board.

Activities under these purposes may include but not limited to the following;

x Use water for purposes specified under section sixty, other than for domestic purposes
specified undersection seventy of the Water Resource Management Act No. 21 of 2011;
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x  Construct, acquire any water works, impound, supply or distribute water from any water or
borehole to any other person;
De-water any mine, quarry or water works;
Drain any swamp, marshdambo, wetland, recharge area or other land;
Construct or acquire any water works for the purpose of draining into, conserving or utilizing,
in any manner whatsoever, water from a water resource;

x  Construct water works necessary to restore the course @ water resource that has changed
its course;
Conduct any operation that would interfere with the bank or course of a watercourse;
Sink, deepen or alter any borehole for any purpose in a water shortage area; or
Carry any activity in relation to a water resource as may be prescribed.

Relevance:The relevance of this act is that it will regulate howDrein Resources Limitedwill utilise
the surface water resources and to protect both surface and ground water from contamination as the
project site has Mwombaoshi River on the north end boundary of the license area and unnamed
seasonalstreams that transverses the license

Compliance thereof: Orein Resources Limitedwill put in place measures to ensure protection against
pollution and conservation of water resouces when found within the site.

2.10 The Water Supply and Sanitation Act No. 28 of 1997

The Water Supply and Sanitation Act provides for the regulation and standards applied in the
provision of public water and sanitation services. It also provides for penitting of water supply and
sanitation service provision.

Relevance:Sanitation of the area will depend on the current management of sewer waste aftein
Resources Limitedwill at all costs follow the guidelines and requirements of this act to make suthat
the health of the workers and the communities around the project area are safe guarded.

Compliance thereof: The proposed site is not connected to any waste water reticulation system and
therefore Orein Resources Limitedwill use the existing mine infrastructure at its operational mine
which is next to this exploration license area.

2.11 The Public Health Act of 1996

The Act empowers a CouncilChisambaTown Councillto prevent unhealthy activities at the project
site. It provides for the prevention of disease and provision of drainage, latrine and disposal of
sewerage and treatment systems.

Relevance The activities to be undertaken will entail public interaction through workers and other
visitors to the project area. his will require adequate public health facilities and conditions.

Compliance thereof: Orein Resources Limitedwill ensure that activities such as sanitation, health and
safety that border on public health at the mine will be dealt with in accordance witthis act.
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2.12 Lands Act Cap 184 of 1995

The Lands Act controls all matters pertaining to the management/use of land and land tenure systems.
The process of acquiring the Mining land title exhausts part of the applicable land acquisition laws.
Orein Resauirces Limited mine site is not under 99year lease from the Zambian government but is

administered through customary leadership.

Relevance: The Act is relevant because all land in Zambia is vested in the state and the project site
falls within state land.

Compliance there of: Orein Resources Limitedwill utilize the land in accordance with the intended
purpose and provisions of this Act. The developer has so far complied with this act and it will strive to
comply with any provisions under this act.

2.13 Local Government Act, No. 2 of 2019

An Act to provide for an integrated local government system; give effect to the decentralization of
functions, responsibilities and services at all levels of local government; ensure democratic
participation in, and control of, decision making by the peop at the local level; revise the functions
of local authorities; provide for the review of tariffs, charges and fees within the area of a local
authority; provide for the proceedings of the council and committees; provide for the role of
traditional leadership in democratic governance and provide for matters connected with, or incidental
to, the foregoing

Relevance:The proponent shall abide by the Bye Laws established by the Local Authorities.

Compliance thereof: Acquisition of Local Authority permits amd compliance with other
environmental regulations shall be as stipulated therein.

2.14 The Petroleum Act Cap 439 and the Energy Regulation Act Cap 436

The Petroleum Act provides for control of conveyance and storage of petroleum products such as
kerosene, diesel and petrol. The Act provides further provides for control measures regarding
production, transportation, handling, distribution, re-sale and useof energy.

The Energy Regulation Act of 1995 makes provision with respect to the production and distribution
of energy in Zambia and establishment of the Energy Regulation Board (ERB) for purposes of control
and licensing of energy undertakings. In accdance with this Act, ERB shall, in conjunction with other
Government agencies, formulate measures to minimize the environmental impacts of transportation,
storage and use of fuels and enforce such measures by attachment of appropriate conditions to
licences held by such undertakings.

Relevance:Mining equipment that will be used during the project activities will utilize fuel. This fuel
shall be obtained fromOrein Resources Limitedn a fuel bowser.

Compliance there of: Orein Resources Limitedhas complied with the provisions of the Act in the
operation of the current fuel storage facility that is on its mine site.
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2.15 Investment Act Cap 385 No. 39 of 1993

An Act to revise the law relating to Investment in Zambia so as to provide a comprehensive legal
framework for investment in Zambia; to repeal the Investment Act, 1991; and to provide for matters
connected with or incidental to the foregoing. Passed in 1993, the act provides a legal framework for
investment in Zambia. The Act relates to environment ihirectly by providing incentives for tree
planting, soil and water and energy conservation activities. The Act further recognizes the role of other
agencies including those responsible for environmental protection in authorizing specific projects.

Relevance: The Act is relevant in thatOrein Resources Limiteglans to invest a sum of USD000,000
in the mining and mineral processingactivities for the license area.

Compliance thereof: The developer will ensure all relevant conditions under the ZDA are aéhed to
during the investments period and operations of theanining activities.

2.16 The Explosives Act No. 10 of 1974

The Act defines explosives and the raw material used for manufacturing of explosives. It further
provides guidelines for manufacturing, orage, transportation, distribution and use of all explosives
and related products/accessories in Zambia. Safety issues are the most outstanding in this Act.

Relevance: The mining methods adopted require procurement, transportation, storage and use of
explosives.

Compliance there of: The developer will conduct its operations in accordance with provisions of this
Explosives Act and also ensure that the regulatory institution (Mines Safety Department) is fully
aware.

2.17 The Road Traffic Act No. 11 of 2012

An Act to make provision for the care, maintenance and construction of roads in Zambia, for the
control of motor traffic, for the licensing of drivers and motor vehicles, for the compulsory third party
insurance of motor vehicles, for the licensing andontrol of public service vehicles and public services,
and for other miscellaneous provisions relating to roads and motor traffic.

Relevance: Haulage of mineral ore, deliveries of materials especially for the operation phase will
result in a considerabke amount of additional traffic on the local roads in the area. The Act is relevant
to the project as the expected impacts of the project undertaking include increased traffic levels during
delivery of materials during operation.

Compliance thereof: Signs and directions to control traffic movement to ensure a safe environment
both in proximity to and within the site will be put in place. The developer will make sure that there
are designated routes to and from and within the site, built to national ahinternational specifications
and standards.

2.18 The Occupational Health and Safety Act, 2010

Provides for the establishment of health and safety committees at workplaces and for the health,
safety and welfare of persons at work; provide for the dutieof manufacturers, importers and
suppliers of articles, devices, items and substances for use at work; provide for the protection of
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persons, other than persons at work, against risks to health or safety arising from, or in connection
with, the activities of persons at work; and provide for matters connected with, or incidental to, the
foregoing.

Relevance: The project will employ people during its development phases (construction, operation
and decommissioning phases). Other persons other than persons abfk might be exposed to
environment at the project site. The health, safety and welfare of all persons at work places at the
mine site should be taken into account. The environment and workers shall be managed based on the
Occupational and Health Act.

Compliance thereof: The project shall comply with the provisions of the Act in order to safeguard

the health of workers.Orein Resources Limitedshall comply with the Act by ensuring, so far as is
reasonably practicable, the health, safety and welfare of ali¢ employees. It shall place and maintain

Ai b1 T UAAG ET AT 1T AAOPAOCEITT AT AT OGEOITI1 AT O AAADOAA
under the Act. The developer shall further provide, among other provisions, systems of work that are

safe and without anyrisks to human health as required under the Act.

2.19 Pneumoconiosis Act No. 13 of 1994

This Act (No. 13 of 1994) provides for the medical examination and standards of physical fitness to
be required of persons exposed or likely to be exposed to the risk of pneumoconiosis. All mine
employees that work in scheduled mine and scheduled placeslitie required to undergo periodical
medical examinations to ascertain their fitness to work in areas where humans are likely to be
exposed to free silica in reparable dust, with particle sizes less than 5 microns, which become harmful
when inhaled for ove a long period of time. The Project work places and its immediate surroundings
will be in the scheduled mine and scheduled places. Therefore, employees will be subjected to
periodic examinations to ensure that they are physically fit to work.

Relevance:Due to the nature of the project workers will be exposed to the risk of pneumoconiosis.

Compliance there of: Orein Resources Limitedwvill endeavour to act within the provisions of this law
in the implementation of the project by ensuring all workers are radically examined every year.

2.20 The Urban and Regional Planning Act No. 3 of 2015

An Act to provide for development, planning and administration principles, standards and
requirements for urban and regional planning processes and systems; provide farframework for
administering and managing urban and regional planning for the Republic; provide for a planning
framework, guidelines, systems and processes for urban and regional planning for the Republic;
establish a democratic, accountable, transparenparticipatory and inclusive process for urban and
regional planning that allows for involvement of communities, private sector, interest groups and
other stakeholders in the planning, implementation and operation of human settlement
development; ensure functional efficiency and socieeconomic integration by providing for
integration of activities, uses and facilities; establish procedures for integrated urban and regional
planning in a devolved system of governance so as to ensure mdéctor cooperation,coordination
and involvement of different levels of ministries, provincial administration, local authorities,
traditional leaders and other stakeholders in urban and regional planning; ensure sustainable urban
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and rural development by promoting environmertal, social and economic sustainability in
development initiatives and controls at all levels of urban and regional planning; ensure uniformity
of law and policy with respect to urban and regional planning; repeal the Town and Country Planning
Act, 1962, ad the Housing (Statutory and Improvement Areas) Act, 1975; and provide for matters
connected with, or incidental to, the foregoing.

Relevance:The Act is relevant to the project because the site is located in local authority (state) land
of ChisambaDistrict in which planning and building permission must be sought.

Compliance there of: Orein Resources Limitedwill comply with the conditions set by the local
authority in the construction and operations of the infrastructure by obtaining building permits and
to ensure the area is scheduled as an exploration license area with restricted entry.

2.21 National Council for Construction Act No. 10 of 2020

This Act provides for the establishment of the National Council for Construction and also defines its
functions to provide for the promotion and development of the construction Industry in Zambia and
also to provide Pr the registration of contractors. The section of the Act relevant to the proposed
project is Part I, Section 5 which provides for the functions of the council to promote and develop
the construction industry in Zambian companies; assess the performanoé contractors and regulate
the behaviour and promote minimum standards and best practice of contractors and all other
guidelines for services in the construction industry.

Relevance:Orein Resources Limitedwill undertake the construction of the infrastructure and will
require to adhere to the construction standards as stipulated in the NCC Act.

Compliance thereof: The Company will comply with the provisions of this Act through its
construction activities of the project.

2.22 The Chiefs Act

This is anAct to make provision for the recognition, appointment and functions of Chiefs and Deputy

Chiefs, for the exclusion of former Chiefs and Deputy Chiefs from specified areas in the interests of

DOAI EA T OAAOh & O OEA ADDI Eine® bl fodnatéets mciddEdal tAdd ET T O 1
connected with the foregoing (Chiefs Act CAP 287).

Relevance:The chief has customary authority over the land of the project area as provided for under
3AACETT 13 AqQ 1T &£ OEA ! A0 xEE Atk a@diA Zakita widhinQuhidhn A AT O
OAAT CT EOETT EO AAAT OAAA OI OEA #EEAE O1 AAO OEEO !
Compliance thereof: License N0.38621-HQ-LEL lies in His Royal Highnesses Chie€hamuka& O

Chiefdom of Chisamba District. Orein Resources Limitedhas consent from the local Chief to
undertake mining activities in the project area.

2.23 The Public Health (Infected Areas) (Coronavirus Disease 2019) Regulations No. 22, 2020

In exercise of the powers contained in sections 28, 30 and 114 of the Publiedlh Act, the following
Regulations are made:
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1. These Regulations may be cited as the Public Health Title (Infected Areas) (Coronavirus
Disease 2019) Regulations No. 22 of 2020.
A O" OE1 AETco EAO OEA T AATEITC AOGOGECI AA O1 OEA
A O#1 1 OA thdahsfakystem or means of conveying people or goods from place to
place and includes an aircraft, ship, train, vehicle or any other means of
transportation;
A OET ZAAOAA AOAAG T AAT O A PAOO 1T £ OEA 2ADPOAIT I
appearing to ke threatened by the epidemic of COVHD9; and
A 051 OAT EOAOU AiITAEOEITo6 1 AATO A AT 1T AEOGEIT |
promote or transmit COVID19 to a person.
Relevance: Construction and operation is likely to increase traffic flow at the service station
AOPAAEAT T U OEIT OA I UET C ET AT A 1060 OEA Al O1 OOU xE

Compliance thereof: The developer will not allow any persons accessing the d¢dity including all
workers to enter without wearing a face mask properly, all workers will be subjected to regular Covid
19 tests as a way of monitoring their health and preventing the spread of the disease. The service
station will be installed with automated refillable hand sanitizing gadgets and hand washing buckets
for both workers and customers.

2.24 The Institutional Framework

A number of institutions will have a regulatory and monitoring role directly or indirectly under their
respective piecesof legislation. However, the following will be key institutions whose requirements
will need to be complied with.

Geological Survey Department

Mines Safety Department

Zambia Environmental Management Agency
Ministry of Labour and Social Security
Chisanba District Council

Ministry of Health

D D D D D

Orein Resources Limitedvill ensure compliance with institutional provisions and guidelines issued
by the above institutions in the process of implementing the project.

2.25 International Conventions

Zambia is a signatory to a number of international conventions. Conventions of significance to the
proposed project are briefly described below.

a) Ramser Convention: The general objective of the Ramser Convention is to curtail the loss of
wetlands and topromote wise use of all wetlands. The convention addresses one of the most
important issues in Southern Africa, namely the conservation of water supplies and use of the
natural and the human environments in an intergenerational equitable manner.

b) African Cawention on the Conservation of Nature and Natural Resources (Algiers,1968),
(Maputo, 2003)=- The objective of the convention is to encourage individual and joint actions
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for the conservation, utilization and development of soil, water, flora and fauna fathe
present and future welfare of mankind. This must be done from an economic, nutritional,
scientific, educational, cultural and aesthetic point of view.

c) Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)
The objective of this agreement is to ensure that international trade of wild flora and fauna
does not endanger their existence. The convention is customized through the Zambia Wild
Life Act No. 12 of 1998 and the implementing body is Zambia Wildlife Authority

d) Kyoto Protocol to the United Nations Framework Convention on Climate Changefhe aim
is to further reduce greenhouse gases by enhancing the national programs of developed
countries aimed at this goal and by establishing percentage reduction targets fdhe
developed countries.

e) Convention on Biological Diversity (CBD):The major aim of the CBD is to effect international
cooperation in the conservation of biological diversity and to promote sustainable use of
living natural resources worldwide. It also ams at bringing about sharing of the benefits
arising from utilization of natural resources. A number of plans in this convention fall under
the Department of Agriculture, Forestry, Fisheries and ZAWA.

f) Basel Convention on the Control of TranBoundary Moveaments of Hazardous Wastes and
their Disposal: - The objective is to control import and export of hazardous wastes. It also
aims at ensuring that any transboundary movement and disposal of hazardous waste, when
allowed, is strictly controlled and takes pl&e in an environmentally sound and responsible
manner.

g) Convention on Migratory Species and the AfricapEurasian Water Bird Agreement:- Like
other migratory species, water birds cross several international borders during their
migration, facing a wide ramge of threats. Without international cooperation, conservation
efforts of one country can be meaningless if these birds are not protected in another country.

h) The United Nations Framework Convention on Climate Change (UNFCE®)was signed by
Zambia in 192. The main objective is to achieve stabilization of greenhouse gas
concentrations in the atmosphere. Zambia recognizes that the largest source of one of the
main greenhouse gases, carbon dioxide, is from burning wood fuel and oil.

2.24 International Sta ndards

This EPB report makes due reference to internationally recognised standards in order to establish a
transparent regulatory framework for the Project which is in line with both national requirements

for Zambia and the international lenders requiremats. Therefore, whilst complying with national
legislations, Orein Resources Limitedwill also comply with additional international requirements
(EPs, IFC Performance Standards and EHS Guidelines) in the implementation of the proposed Project.
The social ad environmental impact assessments that have been carried out for the Project also
involved public consultation with interested and affected parties, formulation of environmental and
social management plans and mechanisms for redress of grievances asstdawith the Project. The

IFC Performance Standards and EHS Guidelines relevant to the Project are briefly outlined in the
subsections below:
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2.25.1 IFC PS 1: Social and Environmental Assessment and Management

Performance Standard 1 underscores the impoance of managing social and environmental
performance throughout the life of a project (any business activity that is subject to assessment and
management). An effective social and environmental management system is a dynamic, continuous
process initiated by management and involving communication between the client, its workers, and
the local communities directly affected by the project (the affected communitiesPrein Resources
Limited will adhere to the below objectives of the PS1;

A To identify and asses social and environment impacts, both adverse and beneficial, in the
DOT EAAOGO AOAA T £ EIT &£ OAT AAs

A To avoid, or where avoidance is not possible, minimize, mitigate, or compensate for adverse
impacts on workers, affected communities, and the environment

A To ensure that affected communities are appropriately engaged on issues that could
potentially affect them

A To promote improved social and environment performance of companies through the
effective use of management systems.

2.25.2 IFC PS 5: LandAcquisition and Involuntary Resettlement

Involuntary resettlement refers both to physical displacement (relocation or loss of shelter) and to
economic displacement (loss of assets or access to assets that leads to loss of income sources or
means of livelhood) as a result of projectrelated land acquisition. Resettlement is considered
involuntary when affected individuals or communities do not have the right to refuse land acquisition
that results in displacement.Orein Resources Limitedwill adhere to the objectives of the PS5 as
below;

A To avoid or at least minimize involuntary resettlement wherever feasible by exploring
alternative project designs

A To mitigate adverse social and economic impacts from land acquisition or restrictions on
A E£ER A O A AuselBlandy: 1 08

i.  Providing compensation for loss of assets at replacement cost; and

ii.  Ensuring that resettlement activities are implemented with appropriate disclosure of
information, consultation, and the informed patrticipation of those affected.

A To improve or at least restore the livelihoods and standards of living of displaced persons.
A To improve living conditions among displaced persons through provision of adequate
housing with security of tenure at resettlement sites.
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3.0 PROJECT DESCRIPTION

3.1 Project Overview

The project under review (license area 38621-HQ-LEL) falls in an area with vast illegal mining
activities and has sereral pits as aresult of these activities. Orein Resources Limitedplans to
undert ake the large scae Goldmining projed following the discovery of Golddepositsin the license
area No. 38621-HQ-LEL. The company intends to undertake open cast mining. The license area
38621-HQ-LEL, which is 7459.8696Ha in extent, only has over 20 hectors that showed signifi cant
amount of Gold ore concentrations of economic valueand these reserves ardocalized fom the
western to North-Eastern part of the site here-marked for mining operations. The company intends
to undertake large-scade open cast Gold mining, which will be conducted using the hydraulic
excavators to minethe ore reserves. Dueto the hard surface nature of someof the areas of the mine
site, drill ing and blasting may be employedin someareas. The Goldore will be processed through
washing and sold both locally and orthe international market. Once operational, Orein Resources
Limited will install a Gold processing plant as part of its mine expansion program.

3.2 Project Location

The Orein Resources Limited Gold Mine project site is accessible via a winding 37&anth road that
links the area to the D601 road. The turnoff to the proposed project site is about 6km (location
coordinates 14°53'58.27"S, 28°36'39.54"E) branching off Chamuka Road (D601). The turnoff to
proposed project site is on the right hand side asne drives from Chipembi Grils secondary school,
there is no signhage leading to the project site at the turnoff. The mine license area perimeter is bound
by several corner positions which includes:

1) 14°50'30.00"S
2) 14°50'30.00"S
3) 14°48'18.00"S
4) 14°48'18.00"S
5) 14°49'30.00"S
6) 14°49'30.00"S
7) 14°51'0.00"S

8) 14°51'0.00"S

9) 14°51'12.00"S
10) 14°51'12.00"S
11) 14°51'18.00"S
12) 14°51'18.00"S
13) 14°51'30.00"S
14) 14°51'30.00"S
15) 14°51'48.00"S
16) 14°51'48.00"S
17) 14°52'6.00"S

18) 14°52'6.00"S

19) 14°52'42.00"S
20) 14°52'42.00"S

28°42'54.00"E

28°45'36.00"E

28°45'36.00"E
28°48'42.00"E
28°48'42.00"E
28°51'30.00"E
28°51'30.00"E
28°49'54.00"E
28°49'54.00"E
28°49'36.00"E
28°49'36.00"E
28°49'12.00"E
28°49'12.00"E
28°48'48.00"E
28°48'48.00"E
28°47'0.00"E

28°47'0.00"E

28°46'48.00"E
28°46'48.00"E
28°42'54.00"E
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3.3 Project Description

The main objective of the proposed project is to carry out Gold mining activities at a large scale level.
In conducting this Gold mining activity, one large open pit will be developed from which Gold mineral
ore will be extracted. The mined Gla ore will be transported from the mine pit to the crusher plant
that will be installed next to the pit. Once crushed, the mineral ore will be loaded onto tipper trucks
and transported to the processing plant (about 3km southwest of the mine pit). The cshed mineral

ore will under wet panning method of processing to extract the Gold mineral. The production level
will be 200g of Gold per day. The company intends to undertake largeale open cast Gold mining,
which will be conducted using the hydraulic egavators to mine the ore reserves. Due to the hard
surface nature of some of the areas of the mine site, drilling and blasting may be employed in some
areas. With this production capacity, the mine life is estimated at 30 years.

The proposed project will involve Gold mining which will involve open cast Gold mining, ore
crushing, washing and classifying, the mineral will then be sent put on the shaking table for
separation. Shaker Table, also known gold shaking table or gravity shaker table, it is a gravity
separator for sorting fine-grained material. The gold processing machinery comprises of the Mobile
Trommel for washing the mineral mixed soil and sand, Sluice box for trapping Gold being washed
from the Trommel and Gold Gravity Shaking Table for separatir@old grains from soil.

Schedule and life time of the project

Orein Resources Limitedproposes to undertake mining activities in the License Area38621-HQ
LEL) in accordance with the projected mine lifespan relating to the availability of the ore body the
mine. The operation of the large scale mine is expected to have an outpuB@® tons/day of Goldore
with an average ore grade of 50g/ton The planned mine life at this output rates is estimated to be
over 30 years with an overall resource output for mine life estimated aB,240,000.00 tons ofGold
ore. All mining operations will be by open pit (Open cast) mining methods in the operation plse of
the project. Waste rock (overburden material) from the ongoing mining activities at the current open
pits will be deposited in waste rock dumps adjacent to the pits and used for progressive rehabilitation
of the pits as the mining activities are be&ig undertaken prior to decommissioning of the mine site.

3.4 Main Project Activities
The major project activities will include continued Gold mining at existing mine pits within the
license area.
The proposed Orein Resources Limited Gold Mine Project ilve a LargeScale Open Pit Mining of
the rock that hosts Goldmineralization. The mining will be conducted using hydraulic excavators,
bulldozers, dump trucks and loaders to mine the ore. Where hard rock is encountered, the mining
will employ the drill and blast method of mining. The Gold will then be transported from the open pit
to the Gold ore handling and processing plant where it will be crushed, after which it will then be
washed/panning.
The project flow regime will undertake the projectimplementation in a four (04) phases approach
as detailed below:

V Phase 1: Mine Planning, Site preparations, construction and ppeoduction (Year 0-1) for

new mine pits within the license area as way of mining expansion;
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V  Phase 2: Mine production at the open pit site exploiting th&oldreserve,Goldore processing
and stock piling of processed Gold(Year 1z Year 30 with a possibility of an operation
extension).

V Phase 3: (Year 3Q Year 40 Mining extension)
V Phase 4: Decaimissioning and closure.
Table 5: Project activities at Mine Site

Phases | September -
2023

-To-
September -
2024

September-2023 -To- September-2053 September-2053 To
September-2054

Phase 1
Phase 2

Phase 3
Phase 4

3.4.1 Site Preparation phase for mine pits

The Projed under review is a Greenfield projec though it has undergone years of illegal mining
with several pits still visible within the area. The site has not been developed before despite the
site having several pits from illegal mining and a number of trenches from exploration acivities.
The phasewill involve obtaining ofall relevant authori zation from regulatory agencies such as;

A Zambia Environmental Management Agency (ZEMA): ESA approval for the mining
adivities. Orein Resources Limitedwill further undertake the relocation, resettlement
and compensation of the affected personswith in the licenseareaas per IFCand National
Resettlement Policy (Zambia) Sandard prior to projec implementation. This will be
done progressively in the active area of the proposed mining activities.

A Ministry of mines and minerals development: obtaining of the large scale mining
Licenses including ZEMAand other regulatory authorities.

A Acquiring of local authority licenses within the operation districts

A Engagingthe local chief and tr aditional leadership and disclosure of the commencement
of the mining adivities.

Summary of activities to be undertaken irthis phase will include:

V Geachemical survey program

V Analysis of samples

V Target generation for the next phase
This phase will also include camp site preparation which will involve clearance of vegetation for
access roads to camp site and actual campesiof size 70m x 40m. Later on, access routes will be
created to mining pits and drill sites. The main campsite will be stationedbout 3km southwest of
the mine pit. The mine pit sitewill have temporal camp that will be utilized by works during working
hours.

The construction phase will comprise the setting up of tents and logical support infrastructure.
During construction, the following will be done:
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A fire break of 10 meters aroum the camp site will be maintained
Setting up of tents as sleeping quarters

Demarcation of a kitchen and dining area

Construction of bathing shelters and pit latrines

Setting up of a Sample Storage Area

Demarcation of and digging of a Waste Disposal Pit

Setting up Solar Panels for basic night lighting of camp area
Setting up of Radios for communication

Maintain fire-extinguishers at the camp site

Precautionary measures will be taken during construction to ensure environmental protection and
safety and ocapation health.

KK KK LKKKLK KL

3.2 Construction phase activities

The operation phase will involve geochemical sampling and mining of tfi@oldore. The company has
taken necessary measures prior to the operation phase such as the engagement of the relevant
authorities in the proposed mineral extraction area and the obtaining of consents and the right to
conduct the planned mining activities. This was achieved through the customary engagement of the
Chief of the project area of interest and other woukbe affected inhabitars of the areas considered
within the license area.

This phase will involve mining, sorting and stock piling of the Gold mineral resource on the mine
site. The operation phase of the mine development will be the exploitation of the surface mineral
deposit down to adepth of approximately 20m below surface. The actual depth will be controll ed by
the depth of weathering which varies across the strike of the ore body outcrop. The deposit will be
mined initially using conventional open pit mining methods and pit designs, viz. excavators and
diesel-powered trucks for transport.

Orein Resources Limitedwill continueto undert ake surface mining which is essentially classified as
open-pit mining and will include quarrying, strip mining, contour mining, dredging, and hydraulic
mining of the mineral resource with in the mining License area. Like any other mineral ore, the Gold
deposit will be blasted by explosives to fragment the insitu rock prior to excavation. Theblasted
material will bein the form of big boulders,ranging from a centimetre to meters in size. The material
will then be excavated using Loaders into tru cks. The trucks will transport the mined mineral ore
directly to the local market for sale or tahe Primary stockpile areawithin the mine lease.

3.5 Operational phase activities

The operational phasewill involve continued mining and stock piling of theGold mineral resource
on the mine site transportation of the mineral ore to the processing plantThe operation phase of
the mine development will bethe exploitation of the surface mineral deposit down to a depth of
approximately 80m below surface. The actual depth will be controlled by the depth of weathering
which varies across the strike of the ore body outcrop. The deposit will be mined initiallusing
conventional open pit mining methods and pit designs, viz. excavators and diegelwered trucks for
transport.

Orein Resources Limitedwill undertake surface mining which is essentially classified as opepit
mining and will include quarrying, strip mining, contour mining, dredging, and hydraulic mining of
the mineral resource within the mining License area. Topography and the physical characteristics of
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the deposit area will strongly influence the choice of method that the company will use. Like any
other mineral ore, the Golddeposit will be blasted by explosives to fragment the insitu rock prior to
excavation. The blasted material will be in the form of big boulders, ranging from a centimeter to
meters in size. The material will then be excavatedsing Loaders into trucks. The trucks will
transport the mined Golddeposit directly to local markets or to the Primary stockpile area within the
license area.

3.5.1 Mining Operations

The Gldore will be removed from the ground using open cast mining meitd. Ores near the surface
are quarried after removal of the surface layers (overburden)Gold mining in the project areais
mainly done through open cast (pit) mining determined by factors such as the depth of the ore
resources, the competence of the geay and the economics of the proposed mining project. In
development of the large scale mine operationshé project will include development of a number of
components which will include open pit mine, waste rock dumps, Ore stockpiles, plant area and Mine
Offices.

Golddeposits will be mined from the open pit. The mining method that will be used for the open pit
is the conventional selective open pit mining, where deposits will be delineated through benching
and drilling of the deposits. Like any other mineal ore, the Golddeposit will be blasted by explosives
to fragment the insitu rock prior to excavation where necessary. The maximum mined depth below
surface is approximately 80m. The overall stripping ratio (overburden/ore) is approximately 2:3.
The design pit wall slope angles vary between 50° in extremely weathered rocks to 75° in fresh rock.
Bench heights are planned at 5m with nominal 4.0m to 4.5m wide berms. The final slope angle will
vary between 30 to 43.1c. The gradient adopted for the ramp is 10 Storm water cutoff drains
constructed alongside the pit perimeter haul roads will prevent surface runoff flowing into the pit.
The designed pit is200m along strike and 150m across strike and80m dip from an average
topographic elevation of D69m a.m.sl. Depressurization of the pit slopes to permit safe mining will
be achieved by a combination of pit pumping and vertical dewatering wells positioned behind the
pit rim. The blasted material will be in the form of big boulders, ranging from a centimet to meters

in size. The material will then be excavated using Frogtend Loaders and Shovels into Dump trucks.
The Dump trucks will transport the minedGold Deposit Pad for storage.
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HRW : haul road width
B8W : bench wicth
BH - bench height
A : bench slope angle
B8 . overall siope angle
D

drainage ditch
(diagrammatic)

Road edge barrier

Figure 3: Schematic of mining method to be used at the Mine Site
Open pit outline

Figure 3.9 showing the Schematic Outline of the Open Pit
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Mining Infrastructure
The project site will have the following mine support infrastructure and production facilities:
V  Open Pits Mining Operations.
V  Waste Rock Dumps (WRD) forverburden storage
V Ore sorting (segregation of the ore according to average rock size) and grading station,
workshops, ore transfer system and ROM pad. No washing/processing of the ore will be
undertaken at the mine site.
And the following auxiliary support facilities:
V' Mine camp infrastructure: mine site administration office
Engineering workshops
Water supply facilities
Power supply facilities
Flood protection and drainage system
Waste management area
Materials Handling and Storage

<K<K L

Mine Life and Mine Production
Pit Optimization studies indicate an optimum mine life of 30 years at an ore production rate 800
tonnes per day of mineral ore or 108,000 tonnes annum

Waste Management during operations

Solid waste generated at the site during the operation phase at the mine site will be segregated at the
skip to be established on site, and when the storage is full, the waste will be transported using tipper
trucks to the designated waste disposal site arated by the council inChisambaat prescribed
frequencies, estimated to be twice every month. At full operation and expansion of the mining
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activities, the quantity of solid waste to be generated will be significant owing to the number of
people that areat the mine and the duration of the mining activities. Hazardous waste generated
from machinery if any such as used oil will be stored in metal drums and transported to licensed
disposal facilities for disposal inChisambaCBD.

Orein Resourced.imited will manage water across the mine site in order to prevent any adverse
impact on adjacent watercourses and groundwater, and to conserve natural resources. To achieve
this, the company will develop and implement a Site Water Management Plan. The Water
Managenent Plan will focus on the following:-

VvV Conduct mine dewatering activities in the mine pits

V Separation of clean and dirty water;

V  Where practicable, reduce raw water consumption, maximize reycling of waste water and
reduce the volume of effluent discharged to the environment;

V Regular inspection and maintenance of the mine site drainage system and pollution control
facilities; Regular monitoring of surface water, effluent streams and flow rates, and
groundwater quality;

V Compliance with the Zambian ambient water quality standards and other relevant guidelines
for effluent discharge to surface waters;

V Preparation of formal emergeng response procedures in the event of a plant spill; and

V Development and regular updating of the site water balance in order to effectively and
efficiently manage the water resources across the mine site.

V This will refer to the domestic water consumptionwhose source is the borehole of discharge
rate of 1.2l/s.

The major anticipated source of pollution from the mining activities include disturbance of the
flora/habitats, contamination of groundwater resources with hydrocarbons and depletion or
drawdown on the groundwater resources due to dewatering.

3.6 Decommissioning and closure phase activities

The proposed project will be officially completed when either the ore material has been exhausted
through mining/exploitation, or the project proves not being viable The closure plans of the project
will be updated and integrated into the general closure plans for the whole mine site. The final update
of the closure plan will take place at least 2 years before the closure of the mine site.

Orein Resources Limitedwill undertake the mining project in order to mine the Golddeposit in the
license area. Considering that the previous mining activities in the area have yielded potential for
more mineral exploitation, Orein Resources Limitedwill proceed with the mining activity
considering the mining license once the Large Scale Mining License is granted upon fulfilling all the
statutory requirements. On the other hand, when th&old mineral resource is deprived, or when it
becomes unsustainable to mine theGold deposit, the developer will undertake closure and
decommissioning of the project in line with the agreeable standard as stipulated in the relevant Acts
applicable in Zambia and the mining sector in particular.

The activities that will be carried out during the decommissioning of the mine will include the
decommissioning and removal of the equipment from the mine, renovation of mine offices and the
re-vegetation of the entire project area, unless request prdetermined by the local population to
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demolished but rehabilitated so that they can be used for some other project activities.

The removal of all other buildings and foundations will occur during mine decommissihing and
precisely the plant site will be rehabilitated so that any contamination (e.g. soils, scrap metals, oils
and fuel) that could have occurred during the life of the mine should not impact on the surface water,
groundwater and flora after closure.

Closure will also cause the cessation of activities on the settling ponds. The area will be engineered
in such a way as to slope to one direction toward a natural drainage during construction of the final
lift. This will facilitate post-closure collectionof runoff from the ponds into the natural drainage.

The following activities will be undertaken during this phase

Vv

Notice to relevant authorities on the status of the project. This will include the Ministry of
Mines and Minerals Development, MSD, ZEMA aather local stakeholders such as the local
Chief, local councils, and Forest Department and the affected local residents.

Restoration of the prospecting area to acceptable alternative land use capability compatible
with the surrounding land use and the l@al authorities without disturbance from residual
mining impacts.

Rehabilitation of the degraded areas such as replanting of trees and grass, béittilng of
excavations (borrow pits), sampling and analysis of the soils in order to check whether the
environment is polluted and to what extent. This will however also be aan-going exercise.

Orein Resources Limitedwill during the closure of the project further ensure that there is reduction
and/or mitigation of the anticipated:

Vv

Vv

Vv

Potential hazards of geological origin, such as erosion, collapse and subsidence and landslide
of the rocks on site.

Environmental deterioration due to cumulative effects of successive floods or erosion over
time.

The decommissioning and closure process will essentially be aimed at restoring the
surrounding environment to a state, resembling aclosely as possible that which existed
prior to the commencement of mining as measured by both chemical and biophysical
parameters.

3.7 Project inputs and outputs

The following will be the inputs and outputs of the mining activities on the proposed site.

Project activity inputs

These will include items indicated in the table below;

Table 6: Required Equipment

Inputs & Equipment Source Process Output

Front End Loader Orein Resources Limited Gold
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Excavators Orein Resources Limited Gold
Drill rigs Orein Resources Limited Sample material
Fuel Orein Resources Limited

On site boreholes

Orein Resources Limited

Water

PPE Orein Resources Limited
Wheel loader Orein Resources Limited
Dump Trucks Orein Resources Limited

Fuel &water bowser

Orein Resources Limited

Gold processing machine

Orein Resources Limited

Processed God dust

Camping facilities

Orein Resources Limited

Campsite

Project Activity outputs

The main product output from the mining exercise is theGold ore which will be sold to local
customers or exported to other readily available markets.

By products

The main byproduct is waste rock although there are anticipations of finding some minute amounts
of Goldand other possible cemineralization as by-products. Furthermore, solid wastes in form of
domestic waste and other biodegradable material will be gemated on site and these will be
managed as outlined in the management plan section, such as the provision of bins for disposal of
wastes, which would be emptied regularly and transported to a licensed disposal site by a licensed

waste removal company.
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4.0 PROJECT ALTERNATIVES

The project undertaking has alternatives that would have been considered for the implementation of
the project. These are discussed below and reasons why they were not chosen are highlighted.

4.1.1 No project Alternative

The No project alternative will entail the abandonment of the planned mining activity on the
proposed site and therefore the benefits to be acquired from the project will not be realized. This
alternative will not be considered because the benefits of impmenting the mining activity massively
outweighs the abandonment of the project.

4.1.2 Alternative Prospecting Site

The identified project site has naturally occurringGoldwhich the developer intends to mineThe site
lies approximately 60Km northeast of the ChisambaDistrict council offices. This is vital as without
an appropriate site, the project cannot commence.

No alternative site outside the District was considered as there is minimal mineral resource as

indicated by the Ministry of Mines. The license area as surveyed and allocated by the MMMD is said
to contain Gold deposits and also confirmed byOrein Resources Limitedexploration activities

carried out recently. This option will therefore not be considered as the license area has proven
ocaurrence of Goldmineral deposits whose quantities and quality Orein Resources Limitedseeksto

extract through the mining adivities proposed.

4.1.3 Mining Method Alternative

The alternative mining method to the proposed open pit mining method is the undergrounchining
method. The underground mining method is especially employed for more deeply seated mineral
ore bodies. The downside to underground mining for this project is that the proposed site contains
shallow minerals as evidenced by the illegal mining in th@earby areas. Because of the reason
mentioned above this alternative would not be considered. In addition, the underground method
requires huge capital investment and maintenance costs which may not be sustainable for mining
the proposed mineral.

The project will utilize open cast mining for economic and safety reasons and the fact that it is the
only practical alternative considering that the proposed site contains shallow mineral ore deposit

4.1.3.1 Waste Management Alternative

A: Septic tank System

The method involves directing the sewage waste mainly generated from toilets and domestic use
during operation to a Septc and soak away system. The septic tanks once full will beeenptied using
a ZEMA approved contractor for transportation of sewer waste to approved disposal site.

B: Connecting to the Water and Sewerage Company (LWSC) line in Chisamba
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This would entail connecting to the nearest line available. The project area and its surrounding
are a significant distance from the nearestsewage network system. It would therefore entail
higher installation cost if connecting to the sewage network was to be done.

C. Pt Latrine and Sucker Way
Pit latrine and soakaway both requires storing sewerage effluent in underground for unspecified
period of time, and if not properly constructed may lead to ground water contamination.

Option A is therefore preferred for economic ad environmental reasons, as well as the fact that it is
the only practical alternative considering the distance to the sewerage network.

4.1.3.2 Power Alternative

The principal source of electricity during the construction phase of the project will be theliesel
powered generator, since hydrepower energy from ZESCO main is a significant distance from the
proposed mining site.

However, operating a mine on a generator is unsustainable and thus the developer will ensure that
the site is connected to the nabnal electricity grid before operations can commence. The ZESCO
main was picked as a major source of power for the operations phase as it provides the clean and less
costly power alternative which is also environmentally friendly.

4.1.3.3 Water Supply Alternatives
4EA POI EAAO OEOA EO 11 AAGAA ET Al AOAA OEAO EO 11
sewer mains.

The developer intends to sink boreholes for domestic water consumption. The developer quantified
their water needs when they putin place all necessary permits to construct all the facilities and have
full knowledge of the water needs of the project.

4.1.4 Analysis of alternatives

The alternatives considered for the implementation of the project are limited and have been analysed
to determine how feasible they are with regards to achieving the project objectives.

An alternative site for the project was not found as the current proposed site has an abundance of
the targeted mineral for economical mining.

4.1.5 List of alternatives
Below is a Ist of alternatives in order of preference. The best alternatives will be adopted for
implementation.

V No project alternative - this option is important for project implementation as it determines
whether Orein Resources Limitedwill undertake the project and realise the benefits or not
go ahead with the project which will result into loss of the identified benefits.

V Site alternative - this is important as without an appropriate site, the project will not be
implemented. This is the site recommended toontain the minerals and appropriate site for
the mine.
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Vv

Vv

Mining Method alternative -the option is critical to completion of the project as the method
proposed is the most feasible and cost effective in mining the target mineral

Waste Management alternative z is critical for the occupational health of the company
employees and surrounding communities

Power alternative- environmentally clean and cost effective ZESCO power will be connected
for the operation phaseof the processing plant

Water supply Alternative- Orein Resources Limitedwill sink boreholes for the supply of
water to be used for various purposes at the mine
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5.0 ENVIRONMENTAL CONDITIONS
This section presents the general predominant climatic conditions of the project license area in
ChisambaDistricts of Central Province.

5.1 Location

The Orein Resources Limited Gold Mine project site is accessible via a winding 37km earth road that
links the area to the D601 road. The turnoff to the proposed project site is about 6km (location
coordinates 14°53'568.27"S, 28°36'39.54"E) branching off Chamuka Road (D601). The turnoff to
proposed project site is on the right hand side as one drives from Chip&inGrils secondary school,
there is no signage leading to the project site at the turnoff

Wapirt Mposhi T A

30km

20mi “,v«”‘ll;"’
H}H‘ ’_

7]

e Magbiia A b 4
\ =

Nomtaraat \ - /Rufunsa

N

=" Lusaka
“‘f‘ L wve |

Figure 5.1: Extent of the mine area (source: flexi cadastre portal of MMMD, 202 5)

5.1.1 Flora
5.1.1.1 Terrestrial Flora

The vegetation in project area is mainly Miombo Woodlands. Because of the human activity,
most of the trees in the project area have been cut for agriculture fields and also as a result of
charcoal burning. The other reason is due to the nature of the plaevhere the soil and sand will

be excavated, despite being along the river bank the site has stunted shrubs and grass. This is
associated to the fact that the site is very cold in the evening and morning and also because the
soils retains allows of water.
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The woodlands are of vital domestic use in villages, and some, such as mukwa yield high quality
timber while the hr-achstegiaspecies are of greater use in honey production.

The vegetation type in the license area is predominantly wet Miombo woodland of Zambezian

origin (88% of surface area). The natural Miombo woodland is characterised by a twsiage

vegetation cover with a 15 to 12 m high open or serppen canopy. The most@nmon tree

species areBrachystegia, Isoberlina, Julbernadénd the genre Marquesia. The dominant species

is Marquesia marcrour8 4 EEO OOAAS8O AT 1 ET AT AA MEnmarcrdulads O1 E QOO
well established in terms of number of stems per uniairea, size classes, diameter and height,

and forms the major part of the canopy structure. Other tree species found in the Miombo

woodland include Pericopsis angolensis, Combretum molle, Strychnos cocculoides, Afzelia
guanzensis,, Erythrophleum guineenskpnchocarpus capassa, Uapaca kirkiana, anisophlea

bohemii, andDiploryncus condylocarpon

Plate 5.1 showing vegetation in the area

5.1.1.2 Aquatic Flora
The different types of aquatic flora found around the rivers and streams that drain the proposed
project area, include the following:

Mobola (Parinari excels)

Musepa . Curatellifolia)

Muputu (Brachystegia spiciformis)
Ordeal Tree Erythrophloeum africanun)
Mutobo (Isoberliana angolensis

[ e I e i

5.1.1.3Endangered Species

Based on the International Union for Caservation of Nature (IUCN) list of endangered species,
no endangered flora species were observed within and around the immediate surroundings of
the proposed project area.
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5.1.2Fauna

5.1.2.1 Terrestrial Fauna

No game animals were observed within thproposed project area at the time of this assessment.
However, the following species of terrestrial fauna were observed on and around the proposed
project site or are known to be present:

Ants($ AOUI 60 EAI OAT1 060Qs
Termites (Micromeres goliath).

Common houe flies(Musca domestica).

Grass hoppergPhymateu sviridipes).

Moths (Xanthisthis atarsispina).

Common lizard(Agama sp).

Viviparous lizard (Zootoca vivipara).

Butterflies (lepidotera).

Black rats(Rattus rattus).

c oo oo oo o

5.1.2.2 Aquatic Fauna
Based on verbainterviews of local fishermen and Villagers of Ngolo, the aquatic fauna species

predominant in the Mwomboshi River which transverses through the license area include the
following:

Tilapia Species Qreochromis niloticuk

Silver Barbel Schilbe mytus).

Green headed bream@reochromis machrochir).

Yellow belly Bream Serranochromis spp).

Tube Worms(Raftia pachyptild): these are foundin Mwomboshi River.
Water Snail(Grithidea rhizophorarum).

Common frog(Rana sp).

X X X X X X X

5.1.2.3 Endangered Species

Based on thdnternational Union for Conservation of Nature (IUCN) list of endangered species,
no endangered fauna species were observed within and around the immediate surroundings of
the proposed project area.

5.1.2.4Avian Species

The most notable bird species observed oma around the proposed project area at the time of
carrying out this assessment include the following:

Guinea fowl Guttera Plumiferg
Francolin (Francolinug

Quiail (Phasianus colchicys
Raven Corvus corax)
Woodpecker(Thripianamaqug
Forest weaver(Ploceus bicoloy

X X X X X X
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5.1.3.1 Endangered Avian Species

Based on the International Union for Conservation of Nature (IUCN) list of endangered species,
no endangered avian species were observed within and around the immediate surroundings of
the proposed projectarea.

5.2 Geology

The general geology of thélgoloarea where the project is located, is within the Late Proterozoic
Lufilian Arc which is a major thrust fold beltconsisting of antiformalMesoproterozoic basement
inliers or domes unconformably overlain by Neoproterozoic sedimentsof the Katangan
Supergroup. In places the Proterozoic rocks are covered by flat lying Tertiary age Kalahari Sand
formations. The deposits are located within the NE trending Hbbate basement inlier The
external perimeter of this inlier is defined by a resistive micaceousjuartzite interpreted to be
part of the basal Katangan Lower Roan sequencénternal to this quartzite, are several
structurally emplaced inliers of sillimanite bearingmicaceous quartzite (Lower Roaj, marbles
and amphibolites (Upper Roan) and a sequence of upper amphibolite grade metamorphic
gneisses migmatitesh | ET 1 Canddetadgtanied O

External to the inlier, the Katangan sequence consists of a basal magnesiamd sometimes
hematite rich micaceous quartzite(discussed above), which is generally shearegaut may have
primary bedding preserved. Above this is a thick sequence of sag phaseetamorphosed
dolomitic, silicate-rich, impure marbles and calcsilicatesoften with associated graphitic
metapelitesinterpreted to be Upper Roan. The pelitidominated Mwashia Formation overlies
this sequence, which in turn is overlain byhe Kundelungu SuperGroup.

The local geology is granitic or/and rhyolitic which is covered by a think soil profile including a
compact and hard laterite bearing manganesecfyptomelane) boulders. Gold ore is associated
with shear zones and found in granites and volcanics. Gold oreaissociated with highly faulted
(NE-SW) and fractured rhyolite, phylitic schists and siltstonesThere are isolated doleritic and
gabbroic intrusions within the strongly NE-SW porphyritic granite. In addition, Gold ore veins
and laterite are mainly localized within the granite and are associated with manganese
mineralization.

The Exploratory Soil M@ of Cetral Province, surveyed and compiled by the Soil Survey Unit, Mt.
Makulu, Zambia, was published in 1983. The scale is 1:500,000 and soils are classified according
to the 1977 FAO/UNESCO classification. The soil profétassification indicates that acrisolsand
ferralsols occupy flat welkdrained terrain i.e. most areas except for dambos and broken terrain.

The Soil Map of Catral Province does not account for alluviakoils. Dystric regosolsalthough
very limited in extent, do occur close to watercourses. These soils are also nutrient deficient but
more fertile than the highly weathered upland soils.
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Plate showing the geology of the project area and potential areas of Gold occurrences

5.3 Hydrology

The river and streams in the project area support a wide range of aquatic ecosystem components
such as algae, macrophytes, invertebrates and fish. However, the most widely studied and monitored
aquatic components are the macreinvertebrates because they are relatively stationary, readily
sampled and therefore suitable for assessing the biological integrity and diversity of aquatic systems.

The license area is not in a game management area. Therefotes existence of wildlife in the
project area is low. Small mammals, reptiles such as crocodiles and small birds have been
spotted in the licensearea during a walk-over survey. However, no endangered animal species
exist in the area.The groundwater in thearea are found at between 30 to 40 meters.

5.4 Archaeological and Cultural Sites

There is no known site, within the project area, which has archaeological or cultural value. In
the event that this is found later, management will ensure that thidiscovery is reported to the
National Heritage Conservation Commission for conservation.
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5.5 Site Drainage

The natural terrain around the proposed project area appears to slope slightly to the soutfast,
away from the Mwomboshi Dam.

5.6 Climate

The Cental Province lies predominantly between 1100 and 1300m above sea level (amsl). The
climate for the project area is typical of Zambian climate characterized by three distinct seasons.
Being in the northern part of the country, the region is greatly affectedy movement across the
country of the Inter z Tropical Convergence Zone.

This creates three distinct seasons, these being; a cool dry season from +Ajgril to August, a
hot season from September to October and a warm rainy season from November to Marth.
receives an annual mean rainfall of over 1000mm nearly all of which is recorded in the rainy
season. Though dry spells occur, much of the precipitation falls in the months of December,
January and February. With generally high mean temperatures of ov@5cC, humidity is
comparatively high. Minimum temperatures of below 10C are recorded in July, the coldest
month of the year with October being the hottest month.

The study area experiences prevailing easterly winds during the dry season with fresh winds
experienced in the months of July and August. TlReImmarized climatic conditions are shown
in the table below.

Table 5.1 Average precipitation for an 84 -year old period

(Source:www.weatherbase.comn)

Table 5.2: Seasons with the Associated Averagelemperature

SEASONS MONTHS Min-TEMP. (°C) Max-
TEMP.(°C)

Cool dry season May to July 13 22

Hot dry season August to October 15 35

Hot wet season November to April 16 24

(Source:www.weatherbase.con)

The hot dry season is experienced during the months of August to October with temperatures
ranging from 15°C to 35°C. Warm winter days are accompanied by cold nights. Laying in group
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Il of the Zambian agreecological zonesChisambahas a mean annual rainfall averages of
1,161mm, most of which falls in the months of November to March when 90% of the annual
rainfall is recorded.

5.6.1 Dry Season

The dry season starts from midApril to May. Rain is sporadic and the average monthly
temperature is about 22.9°C. Average monthly temperatures rise to around 27.1°C in October,
with absolute maxima reaching 35.7°C. These months are usually called the hot season in
contrast to the mid-winter season of June and July with its low temperaturefRelative humidity

is at its lowest in the hot season (September and October), while wind speed increases slightly
during these months.

5.6.2 Wet Season

The wet season usually starts in November and lasts 14B0 days in the project area. Prolonged
rain spells are uncommon, although storms become more frequent as the wet season develops.
The wettest month is usually January with up to 280 mm of rain.

During the wet season, average mean monthly temperatures are about 22°C with average
maxima about 10°C tgher. Average relative humidity is about 73% for most of the wet season,
but decreases towards April. In April the wind speed increases to about 3 m/s, accompanied by
a veer in direction under the influence of high atmospheric pressure which builds up over
southern Africa.

5.6.3 Rainfall

The chance of wet days ilChisambavaries very significantly throughout the year. A wet day is
one with at least 1mm of liquid or liquid-equivalent precipitation. The wetter season lasts 4
months, from November 21 to Marh 19, with a greater than 33% chance of a given day being a
wet day. The chance of a wet day peaks at 66% on January 28.

The drier season lasts 8 months, from March 19 to November 21. The smallest chance of a wet
day is 0% on June 30. I€hisamba the mot common form of precipitation throughout the year
is rain alone, with a peak probability of 66% on January 28.

Figure 5a: Mean Monthly Rainfall for Chisamba District

Daily Chance of Precipitation
ary wet

Figure 5a: Daily chance of precipitation (Met. NWFR 2010 )
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The rainy period of the yearlasts for 6.5 months, from October 16 to May 1, with a sliding 31
day rainfall of at least 13 mm. The most rain falls during the 31 days centred on January 2, with
an average total accumulation of 167 mm. The rainless period of the year lasts for 5.5 mut
from May 1 to October 16. The least rain falls around July 24, with an average total accumulation
of 0 mm.

Figure 5b: Mean Monthly Rainfall for Chisamba

Average Monthly Rainfall
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THhe average rainfall (sofid line) sccurmulsted over the course of o sliding 2 7-day period
centered on tHhe day in Question,. witét 25t/ to 754 and 7015 to S0th percentile bands. 7THhe
thin dotted line is the corresponding average liguid-eguivalent srrowirall.

5.6.4 Temperature

The hot season lasts for 2.2 months, from September 16 to November 21, witharerage daily high
temperature above 30.6°C. The hottest day of the year is October 21, with an average high of 32.8°C
and low of 20°C. The cool season lasts for 2.2 months, from May 28 to August 3, with an average daily
high temperature below 25.6°F. Thecoldest day of the year is July 5, with an average low of 9.4°C
and high of 23.3°C.

Figure 6: Mean Monthly Temperature for Chisamba District
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JanuaryFebruary March Apri May JuneJuly August SeptembeiOctober November December
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Average high and low temperature (Met. NWFR 2010)

In terms of the mean daily solar horizontal radiation, Figure 8 shows that they vary from about 5.0
KWh/m 2/day in January toapproximately 6.5 KWh/m2/day in September, with an average of about
5.7 KWh/m 2/day.

Figure 7: Mean Daily Horizontal Solar Radiation fo€hisambaDistrict
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5.6.5 Surface Winds

In July, the project area experiences a soutasterly airstream blowing from the north side of
the Indian Ocean subtropical high. As this pressure belt moves south in the hot season, winds
tend to back to north-east before the onset of weseason DRC air from the norttwest. Winds
are not as consistent from this quarter in winter due mainly to the variability of convective
winds in summer storms. Towards the end of the wet season a southerly component strengthens
as pressure builds in the south and the ITCZ moves north again. Figure 9 shows mean monthly
wind speed to be predominatly 2.9-4.1 m/s, with little seasonal or area variation and averaging

at 3.4 m/s.

Day time wind speed regimes tend to have a recognizably similar pattern over the area.
Generally, the minimum speeds occur at dawn after which they increase to a maximunaabut
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1000 - 1200 hrs. Afternoon winds are light to moderate according to convective activity and the

mixing level of surfaceheated air. A quiet period usually occurs around sunset followed by light
nocturnal winds.

Figure 8a: Mean Monthly Wind Speed fa€hisamba
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Figure 8b: Wind direction (Met. NWFR 2010)
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The percentage of hours in which the mean wind direction is from each of the four
cardinal wind directions, excluding hours in which the mean wind speed is less than
1.6 kph. The lightly tinted areas at the boundaries are the percentsge of hours spent in the
implied intermediate directions (northeast, southeast, southwest, and northwest).

5.6.6 Relative Humidity

Chisambaexperiencesextreme seasonal variation in the perceived humidity. Thenuggier period of
the year lasts for5.1 months from November 12to April 15, during which time the comfort level is
muggy, oppressive, or miserable at least22% of the time. Themuggiest dayof the year isJanuary 27

with muggy conditions 87% of the time. Theleast muggyday of the year isJuly 29 when muggy
conditions are essentially unheard of.
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Figure 9: Mean Monthly Relative Humidity for Chisamba (Met. NWFR 2010)
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5.7 Soils

The soils within the proposed project area are mostly sandy clays (combined content ranging
between 72-91%), with relatively low levels of silt (ranging from 928%).

These soils are characterised by high calcium and magnesium content, with reasonable levels of iron
as well as trace levels of manganese, zinc and Gold. The underlying soils are dark brown rich sandy
soils. Soils in the dambo areas are sand soils rich in loams.

Four (04) soil samples were recovered in a triangulated manner, from three (03) different locations
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assortment of metals and pH.
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Environmental Engineering laboratory:

Table 5: Soil Composition and Size Distribution

Parameter Sample Identity Estimated Grain
Size
38621 -HQ-LEL1 38621 -HQ-LEL 2 38621 -HQ-LEL3
Sand + Clay 90% 92% 93%
Sand 56% 30% 62% 0.05-2mm
Clay 34% 62% 31% 0.002-0.05mm
Silt [100 z (Sand + Clay)]| 10% 08% 07% <0.002mm

Table 6: Results of Soil Quality Monitoring
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Parameter | Unitof Measure = Sample Identity
38621 -HQ-LEL 1 38621 -HQ-LEL 2 38621 -HQ-LEL 3

pH 5.39 5.49 5.30
Aluminium (Al) ppm <0.03 <0.03 <0.03
Arsenic (As) ppm <0.002 <0.002 <0.002
Barium (Ba) ppm <0.001 <0.001 <0.001
Beryllium (Be) ppm <0.001 <0.001 <0.001
Cadmium(Cd) ppm <0.002 <0.002 <0.002
Calcium (Ca) ppm 26.20 20.14 22.30
Chromium (Cr) ppm <0.006 <0.006 <0.006
Copper (Cu) mg/L 0.011 0.019 0.014
Iron (Fe) mg/L 3.77 2.96 2.84
Lead (Pb) mg/L <0.01 <0.01 <0.01
Magnesium (Mg) | mg/L 9.29 10.74 9.99
ManganesgMn) mg/L 0.03 0.03 0.02
Mercury (Hg) mg/L <0.002 <0.002 <0.002
Molybdenum (Mo) | mg/L <0.001 <0.001 <0.001
Zinc (Zn) mg/L <0.005 <0.005 <0.005
Cobalt (Co) mg/L <0.001 <0.001 <0.001
Nickel (Ni) mg/L <0.002 <0.002 <0.002
Boron (B) ppm 0.05 0.06 0.05

Note: HQLEL 1* and HQLEL 2* were recovered as duplicate samples, from the same sample point.

As can be observed from the laboratory results obtained in table 6 above, the site soils are highly
leached, well drained and thus, have low nutrients. Furthethey are generally acidic with the pH
ranging from 5.19 to 5.64 up to a depth of about 1.0m.

The certificate of analysis of soil samples is attached under appendix 4 of this EPB.
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5.8 Landscape and Topography

The proposed project area is generally flat, with local areas of higher relief but gently slopes towards
the north.

5.9 Ground and Surface Water Quality

5.9.1 Surface Water Quality

The nearest surface water body isMwomboshi River and other unnamed streams that are
tributaries to the Mwomboshi River located at the edge of the north part of license areahose water
samples were collectechnd analyzed

It is envisaged that after commencement ahining works within the area, theriver maybe at a risk
of siltation arising from loose soil resulting from site clearingand mine pit dewatering activities

5.9.2 Groundwater Quality

There are no existing boreholes within the proposed project area. Hence, no groundwater samples
were recovered during the assessment. However, once the project becomes operational, boreholes
will be sunk within the project area. Once this is done, groundwater samples will then be recovered
and submitted for laboratory analysis of specified parameters, as paof the baseline study for the
project area.

5.10 Air Quality and Noise

5.10.1 Ambient Air Quality

Records on ambient air quality monitoring data around the proposed project area are not readily
available. However, due to the fact that the proposed pject area is located in a rural area, away from
areas of major industrial activity, air quality is generally satisfactory. Air quality is most likely

impacted on by intermittent bush fires during the dry season.

As part of the environmental baseline studyambient air quality was sampled from three different
locations within the proposed project area. This was done using a personal area sampler, placed at
an average height of 1.2m above ground level and was made to run for an average of 60 minutes at
each mint, before switching off the pump and removing the filters in each case which were later
weighed using an analytical weigh balance and then subtracting the final filter weights from the initial
weights.

Presented in table 8 below are ambient air qualityresults of samples submitted for laboratory
analysis.

Table 8: Summary table of dust levels from all the Sampling Sites

Sample Duration of | Dust Level Dust Respirable Dust ( | Maximum
Point sampling (1g) Concentration 24 Hours) | Acceptable
(minutes) (ng/m 3/hr) (ng/m 38/day)
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Concentration
(ng/m 3/hr)

Sampling 125 0.00172 0.00091 0.027 70
site 1
Sampling 120 0.00135 0.00115 0.028 70
site 2
Sampling 120 0.06581 0.02781 0.89 70
site 3

As can be observed in table 8 above, dust levels on the three samppexints were way below the
maximum acceptable concentration of 70ug/m3/hr, with the highest level recorded being
0.91pg/ms/hr.

Once the proposed project becomes operational, a stringent noise and air quality monitoring
program will be implemented and stricly adhered to byOrein Resources Limited

A certificate of analysis of dust samples recovered during the assessment is attached under appendix
4 of this EPB.

5.10.2 Noise Level Monitoring

Records on air quality and noise level monitoring data around theroposed project area are not
readily available. However, due to the fact that the proposed project area is located in a rural area,
away from areas of major industrial activity, and the fact that the site is relatively undisturbed thus
far with relatively dense surrounding trees, noise level is quite low. At the time of collecting noise
level data, only isolated bird sounds could be heard.

An |IEC 651 type Il sound level monitor with a measuring range of 39130dB was used to collect
noise data in the dBAscale (energyaveraged sound level) at two different points about 100m apart
in all the three noise level ranges.

Presented in table 9 below are the noise levels recorded from a number of points within the proposed
project site:

Table 9: Noise Readings atDifferent Points within the Proposed Site

Description of Location Noise Level Reading

Low (30 z 80dBA)

Location No. 1

63|Page



OREIN BVIRONMENTAL & SOCIAL IMPACT ASSESSMENT FOR THE PRGBOSHBQARIBENG
Description of Location Noise Level Reading

Point No. 1 44.10

Medium (50 z 100dBA)

Point No. 1 0.00

High (80 z 130dBA)

Point No. 1 0.00

Low (30 z 80dBA)

Location No. 2

Point No. 1 39.60

Medium (50 z 100dBA)

Point No. 1 0.00

High (80 z 130dBA)

Point No. 1 0.00

Low (30 z 80dBA)

Location No. 3

Point No. 1 48.20

Medium (50 z 100dBA)

Point No. 1 0.00

High (80 z 130dBA)

Point No. 1 0.00

As noted in table 9 aboveln the dBA mode, noise level ranged from 30.40 to 41.60dBA at the two
locations, all noise levels being below the 85dBA (over 8hrs/day exposure) World Health
Organization (WHO) threshold limit.
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5.11 Social, Economic and Cultural Issues

5.11.1 Population and Settlement

According to (ZAMSTAT Census, 2022), the population of Chisamba was 160,828 inhabitants with an
annual growth geometric rate of 3.7%. The district has natural forests with vegetation types that are
suitable for livestock husbandry.

5.11.2 Economic Profile

The dominant economic activity in the villages close to the project area is subsistence farming and
animal husbandry. The major crops grown are maize, and sorghum. These crops are mainly grown
for household consumption with a few sold within the communities and occasionally to Chisamba
towns. Apart from vegetable gardening that goes on throughout the year, most agricultural activities
are seasonal; conducted during the rainy season.

Some households keep some goats and fre@nge chickens, wich are mainly kept as assets with a
few being sold or consumed at household level.

5.11.3 Charcoal burning
Charcoal burning (see Figure 5.3) is another source of income and most of the charcoal is used at
household level or sold in the nearby towns.

5.11.4 Mining
Gold mining is one of the rising industries in Chisamba District and surrounding. It is the largest
sources of formal employment in the area.

5.11.5 Social amenities and Infrastructure

5.11.5.1 Housing

The communities around the proposed mine project area are predominantly rural as they are located
far from public amenities. Most of the houses are glaghatched with mud walls or burnt bricks
serviced by pitlatrines, see Figure 5.4 below.

S

Plate showing type of housing structures in the area

65|Page



OREIN BVIRONMENTAL & SOCIAL IMPACT ASSESSMENT FOR THE PRCBOSHBEQIARIBNANG

5.11.5.2 Sanitation

The sanitation situation of households in communities described as rural is relatively poor as there
is no clean and safe water, waste disposal and other facilities which is the major causeéliafrhoea
related illnesses. These communities draw water from wells, boreholes, rivers, streams and dambos
in the rain season.

5.11.5.3 Transportation

The communities complained that the lack of infrastructure, such as a proper road, has greatly
hindered development in the area (Figure 56). The delivery of agricultural inputs and outputs, to
and from the area is difficult as access to some places in the area is only possible by footpaths.

The roads need to be upgraded as they are literally impassable dg or immediately after the rainy
season.

The main modes of transportation in the area are bicycles, opdrucks and public buses

5.11.5.4 Power and Communication

There is no electricity supply to the area; hence, people rely on the traditional sources afiergy,
charcoal and firewood. Mobile telephone signals are also very weak in most parts of the area. In some
places, villagers have to get on top of anthills to be able to catch the signal.

5.11.5.5 Other public services
There is no post office or a maré&t in the area and therefore people tend to trade from their homes.

5.11.5.6 Recreation

The most common type of recreation in the communities around the project area is consumption of
alcohol (mainly chibuku, a brown thick local beer made from roastedhaize grain) which is sold at
taverns (Figure5.10).

5.11.6 Water Supply and Sanitation

Since the proposed project area is not connected to any water supply or sewer network, water supply
on site will be from a borehole that will be set up once the project commences whereas portable
toilets will be provided for sewer purposes.

In order to address the challenges of solid waste management at the proposed project siein
Resources Limitedwill contract a licensed solid waste management company to collect and transport
the waste to licensed dump sites operated by the council in the area.

5.11.7 Health

Apart from the government owned rural health centers that is located itNgolo village, the project
area has no health facilities. The health centre is about 10 km from the project site. Emergency cases
are referred to Chisamba District Hospital
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5.11.8 Education

There are no schools within the project area. The nearest school is a government schooMwantyre
primary school located about 3km from mine pit area an@€hipembi Girls Secondary Schodbcated
about 25km away The school carters fogrades one to seven classes.

5.11.9 Cultural Issues
The proposed project site, being in a rural area, is administered by a parallel traditional leadership
structure.

5.12 The Built Environment

The proposed project site consists of rock outcrops of land with anthropogenic disturbance through
illegal mining and quarrying activities. There are however, no settlements of the local people within
the area here marked for Mining operations. Therare schools and clinics within the license area that
are used by the local communities. The nearest school and health post to the proposed mine project
site is Mwantaya primary school and Mwantaya clinic both locatedabout 3km away from proposed

mining operations.
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6.0 ENVIRONMENTAL IMPACT ASSESSMENT

Identification of potential project environmental and social impacts is based on the detailed project
design of the Project, while Project Description, the Environmental Baseline Study and industry
experience. Management actions proposed to mitigate projeampacts are based on best industry
practice but adapted where appropriate to satisfy Zambian environmental and social conditions.

Environmental impacts are addressed by mine components. These are:

1) Open pits;
2) Waste rock dumps;
3) ROM pad and>oldstock pile sheds;
4) Aerial Ropeway
5) Accommodation for employees
6) Plant area workshop;
7) Transport infrastructure;
8) Waste management, including
U Industrial waste;
U Hazardous waste; and
U Medical waste.
9) Materials handling and storage; including
U Mine stores; and
0 Fuel.
10) Construction activities (contractors), including
U Materials handling and storage;
U Site preparation; and
U Construction.

The key environmental aspects/issues and associated impacts relate to each mine component and
the pre-mining, operational and post closure phase where appropriate. They have been characterised
using both qualitative assessment and quantitativevaluation where relevant data is available. The
criterion used to characterise the environmental impacts is explained in Table 6.1.
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Table 6.1: Project Impact Evaluation

Project Description of | Environmental Impact Characterization
phase Impact
Type of | Spatia | Frequen | Duratio | Intensity | Severit | Likelihoo Sensitivity | Significan
impact I cy n y d ce
extent
POSITIVE ENVIRONMENTAL AND SOGECONOMIC IMPACTS
Increased Contribution to the Mining Sector
Construction | The operation of the | Direct On site | Ongoing | Long Moderate | Moderat | Probable High High
mine will make a|/irreversi term e
positive contribution | ble
to the local and
national economy
through its multiplier
effect
Increase Mineral reserve
Operation Increase Gold | Direct Local Once Off | Long Moderate | Moderat | Probable High High
availability term e
Capacity building and Mining technology transfer
Operation Training  will be | Direct Local Ongoing | Long Moderate | Moderat | Probable High High
provided to term e
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permanent

maintenance staff at
the ongoing mine site
to maximize of the

benefits

Local economy support

Construction | Local purchase of raw| Indirect Local Ongoing | Long Moderate | Moderat | Probable High High
material and services term e

Operation Local purchase of raw| Indirect Local Ongoing | Long Moderate | Moderat | Probable High High
material and services term e

Increased Government revenue

Operation Increase in revenue| Direct/ Local Ongoing | Long Moderate | Moderat | Probable Moderate High
and taxes for both|Irreversibl term e
central and local|e
government in

Chisamba

Employment creation

Construction | Employment of local | Direct Local Ongoing | Short Moderate | Moderat | Probable Moderate High
skilled and unskilled term e
labour
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Operation Employment of local| Direct Local Ongoing | Long Moderate | Moderat | Probable Moderate High
skilled and unskilled term e
labour
NEGATIVE ENVIRONMENTAL AND SOGELONOMIC IMPACTS
Air pollution and dust generation
Construction | Temporary air | Direct/Irr Local More Short Moderate | Low Probable Low Medium
& operation pollution  due to eversi than term
vehicular emission ble twice
and dust generation by
excavation &
transportation of ore
and raw materials.
Noise pollution and Vibrations
Site Noise generated| Direct Site More Short Moderate | Low Probable Low Medium
preparation during operations at than term
& the mine activities by twice
Construction | vehicles, earthmoving

equipment, excavation
of construction
materials and general

construction activities
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Landscape and Visual Amenity

Operation The creation of visual| Direct Local More Long Moderate | Low Probable Low Medium
intrusion and than term
disruption to aesthetic twice
quality from mine
dumps and pits
Impact from Land degrading resulting from mine pits
Operation Impact emanates from| Direct Local Twice Long Moderate | Low Probable Low Medium
every irreversible land term
deration from open pit
mining activities
Changes in Biodiversity
Construction | Impact arising from | Direct Local More Long Moderate | Low Probable Low Low
& Operation | the removal of tree than term
species from the twice
project footprint.
Changes in Soil and Geology
Construction | exposure of the rock,| Direct Local More Long Moderate | Low Probable Low Medium
soil and rock breaking than term
&
twice
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Operation cavities during
excavations
Land Use Impacts
Construction | Land degradation due| Direct/lIrre | Local One Short High Medium | Probable Medium Medium
to land clearing. versible phase term
Operation Changes in land use | Irreversibl | Local | On-going | Long High Medium | Probable High High
e term
Solid, Liquid and Hazardous Waste generation
Construction | Generation of solid| Direct Local | Twice Short Moderate | Medium | Probable Medium Medium
waste from term
construction activities,
liquid waste from
human waste and
hazardous waste from
machinery and
equipment
Physical Injury risk due to construction activities
Site Civil works public and | Direct Site More Short Moderate | Moderat | Probable High High
preparation occupational  safety than term e
risks would arise from twice
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various constructions
activites such as
foundation, operation
and movement of

heavy equipment and

vehicles

Construction | Storage and improper| Direct Site More Medium | Moderate | Probabl | Moderate | Low Moderate
use of mining than term e
equipment. twice

Impact on historical & archaeological sites

Construction | Disturbance to | Direct Site More Short Moderate | Probabl | Moderate Low Low
historical and than term e
archaeological  sites twice

due to excavation

works

74|Page




OREINEVIRONMENTAL & SOCIAL IMPACT ASSESSMENT FOR THE PRGBQSHBQIARIBIENG

A breakdown of the most importantenvironmental impacts with mitigation measures is shown in
Table 6.2. Project environmental aspects, potential environmental impacts and impact
characterisation are presented in Table 6.3 in Appendix 4. A total of 225 environmental impacts have
been identified. Of these, 210 are classified as negative and 15 are classified as positive. It should be
noted that a classification of negative does not necessarily imply a lotgrm adverse effect on the
environment. It may well indicate an irreversible change tdhe physical environment from original
conditions. In some cases, these irreversible changes can result in favourable ldagn effects.

Potential positive impacts relate to social aspects, such as the diversification of jobs in the nearby
villages, use ofa local workforce and contractors, expansion of the local economy through
diversification, improvement in electricity supply due to mine requirements and improvement of
health for the workforce and local population.

Negative impacts generally relate to th possible physical disturbance of the land, surface and
groundwater contamination, air pollution, soil contamination, noise, public and worker safety, plant
spills and accidental releases, handling spills and issues related to waste management and sewage
treatment/disposal. These potential environmental impacts, with the exception of permanent
changes to the physical landscape resulting from open pits and waste rock dump, can be prevented
or successfully mitigated against by the implementation of a soundngironmental management
plans.

6.1 Open Pit

The new open pits will cover a large surface area. A number of indigenous Miombo woodland will be
cleared from the open pit footprint and its immediate surrounds. Topsoil will be removed from these
areas and stoed for later use in site rehabilitation. The total area that will be covered by the open
pits is approximately 240 ha.

6.1.1 Construction Phase

The activities to be carried out during the construction phase of the open pits include site clearance
(removal of vegetation and topsoil) and prestripping for the mine. Vegetation will be lost over the
area and along access roads. The soil removed from the peripheral areas of both open pits only will
be stockpiled for future site rehabilitation works. All timber removed from the area, unless usable
for construction, will be made available to the public for collection from site. Site clearance work will
be undertaken using frontend-loaders, graders and haul trucks. Some prstripping will be
undertaken during the mine construction phase using hydraulic excavators and dump trucks. The
associated impacts of the construction phase of the open pit is detailed in the Environmental Impact
Assessment Table (Table 6.3) and summarised below.

Landscape and Visual Character

Landscape and visual character of the area will be affected by the removal of vegetation to clear for
the pits. This impact will be noticeable from the air but will be effectively screened at ground level by
the remaining woodland and the local topographyThis is a permanent impact.

Soil
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Top soil removed from the peripheral areas of the pits and along pit access roads will be stockpiled
and used in future revegetation schemes on the mine. Contamination of soil may occur from the
spillage of oils and lubrtants during construction activities.

Land use
The existing land uses, such as subsistence agriculture and settlement, will be lost when site
clearance of the open pit areas occurs. This will affect the income of local population.

Air Quality, Noise and/ibration

Construction equipment will impact on local air quality (vehicle exhaust emissions and dust
generation) and cause local noise and vibration disturbances. This impact will be screened by
remaining vegetation and the local topography.

Surface andGround Water

Surface water may be impacted on by the removal of vegetation during site clearance, by exposure
of soils to the erosive potential of surface runoff. Siltation may occur in the rivers and streams. The
accidental spillage of hydraulic fluid, ds and fuel from construction equipment and vehicles may
contaminate surface runoff which flows into the local watercourses. This may then impact on users
downstream of the mine site.

Groundwater may be contaminated from the residue of spilled oil, fuel ahydraulic fluids through
infiltration of surface runoff.

Flora and Fauna

Vegetation will be removed during site clearance for the construction of the open pits. This will result
in the loss of sustainable forest and the permanent loss of habitats. Thedwibo woodland offers a
source of income to local community and some plants may be used for medicinal purposes. These
species will be lost from the area during site clearance. The construction vehicles and equipment may
disturb animals and birds. The movemat of construction equipment and vehicles along access roads
and the open pits may generate dust that is deposited on surrounding vegetation which may cause a
small reduction in biological productivity. No rare or endangered species were identified in the
project area.

Archaeology
Any archaeological artefacts or existing cultural sites may be destroyed during construction. The

baseline study did not identify any sites of interest during site visits making this impact unlikely.

6.1.2 Operational Phase

The operational phase at the ERA Power & Infrastructure Zambia Ltd open pits will involve the
removal of waste rock and ore (approximately 64 million tonnes over 7 years). The associated
environmental impacts of open pit operations are outlined below.

Local Geology
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The mining in the open pit will remove 36 million tonnes of ore and waste rock which will mainly
consist ofGold The removal of these rocks results in the depletion of the geological resource of the
area. This is a permanent impact. There aaso potential temporary impacts on the hydregeological
regime over the life of mine.

Sail

Metals and dust may contaminate surface soils in the vicinity of the open pits through transport of
ore, dust blow and water erosion. The contamination in the soilmay also impact on flora and fauna
due to biological uptake routes starting with the plant root system.

Air Quality, Noise and Vibratio

Rock blasting may cause localised deteriorations in air quality and noise and vibration disturbances.
Haul trucks and heavy plant equipment movement across the mine, open pit blasting and ore
handling may generate fugitive dust along dirt roads. These activities may also result in increased
noise levels and vibrations. The resulting air pollution, noise and vibration magffect people living

or farming close to the mine and the fauna of the Miombo woodland surrounding the mine site.

Surface Water

The open pit water may contain high amounts of suspended and dissolved solids and metals (Cu, Co,
Pb, Zn, Mn, Al). This water macontaminate the surface water possibly affecting downstream water
users and aquatic flora and fauna. The discharge of excess mine water into the local watercourses
may affect the quality of surface water.

Groundwater

Pit dewatering may lower the water téble in the vicinity of the mine site. The lowering of the water
table may directly affect the amount of water arising in the water wells sunk in the area for domestic
consumption.

Accidental spills of oils, fuels, lubricants and hydraulic fluids may containate surface runoff which
may contaminate groundwater through infiltration through soils.

Flora and Fauna
Blasting, ore handling and transport activities in the open pit may scare away small animals and
birds.

Incident/Public Safety

The open pits and réated activities (ore movement by haul trucks and frontend loaders) are
dangerous to mine workers and the local public, i.e. members of the public will not be allowed into
area covered by mining activities.

6.1.3 Post-closure Phase
At closure, all open pi equipment will be removed, mine dewatering will cease and the open pits will
be allowed to flood. The impacts associated with the closure and post closure of the open pits are
summarised below.
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Landuse

The open pit will flood when mine dewatering ceaseat the end of the mining activities. The pit will
then provide water bodies that can be used as local resource (dependent on the water quality) for
fishing, an aquatic nature reserve and/or irrigation for local farming activities. Apart from the
farmining activities the pit that is flooded can be used by the domestic animals in the project area.

Surface Water and Groundwater
The flooding of the open pit will result in the hydrological regime rebounding to baseline levels.

The quality of the groundwater in the flooded open pits will depend on the level of exposure of
sulphide rocks to air (oxygen), remaining geology and any remnants of contaminating waste from
open pit operations. Oxidation and reduction of sulphide mineralsan lead to the formation of acid
rock drainage, which will lead to acidification of the open pit artificial lakes. This is unlikely because
the presence of sulphide minerals that are potentially acid generating is low, the neutralization
capacity of thegeology and the pits will be flooded thereby inhibiting oxidation of sulphide minerals.

Incidents/Public Safety
Inadvertent access to the flooded pits may result in drowning or health issues associated with contact
to contaminated water.

6.2 Waste Rock Dump

6.2.1 Construction Phase

The activities to be carried out during the construction phase of the waste rock dump include
clearance of vegetation which is on the proposed site and surroundings. Construction works of the
dump will be undertaken using Doers, graders and haulage trucks. The associated impacts of the
construction phase of the waste rock dump are detailed in the Environmental Impact Assessment
Table (Table 6.3) and are summarised below.

Landscape and Visual Character

Landscape and visual chacteristic of the area will be affected by the removal of vegetation and
waste to construct the dump. This impact will be noticeable from the air but will be effectively
screened at ground level by the remaining woodland and the local topography.

Soil

Theremoval of the topsoil (present in some areas at the peripheral of the dump) during construction
activities may impact on the soil quality. Soil contamination may occur due to accidental spillages of
oil and fuel from heavy equipment and construction velules.

Land use
No useful land for the local population is present at the proposed dump sites. This will have no impact
on the income of the local population.

Air Quality, Noise and Vibration
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Construction equipment may impact on local air quality (vehicle xhaust emissions and dust
generation) and cause local noise and vibration disturbances. This impact will be screened by
remaining vegetation and the local topography. There is also a danger of spontaneous combustion if
the waste material are not properly dsposed off. Thus to prevent theGold from undergoing
spontaneous, the materials will be compacted and covered with a layer of soils so as to prevent the
burning from occuring.

Surface and Groundwater

Exposed soils from the removal of vegetation may contaminate surface water. Siltation may occur in
the Mwomboshi River. The accidental spillage of hydraulic fluid, oils and fuel from construction
equipment and vehicles could contaminate surface runoff whitflows into the local watercourses.
This may have negative impacts on the aquatic life and on people living downstreamhdfvomboshi
river.

Groundwater may be contaminated from the residue of spilled oil, fuel and hydraulic fluids through
infiltration of s urface runoff.

Flora and Fauna

Vegetation will be removed during site clearance. The Miombo woodland offers a source of income
and traditional medicines. These species will be lost during site clearance. The construction vehicles
and equipment will frighten away animals and birds. The movement of construction equipment and
vehicles along access roads and the waste rock dump will lead to dust deposition on plants which
may cause a small reduction in biological productivity. No rare or endangered species wédentified

in the project area.

Archaeology
Any archaeological artefacts or existing cultural sites, which include cemeteries, relic sites and rock

engravings, may be destroyed during construction. The baseline study did not identify any sites of
interest in the location of the waste rock dump making this impact unlikely.

6.2.2 Operational Phase

Activities during the operational phase in the waste rock dump will involve the movement and
dumping of waste rock by haul trucks. Potential impacts related to theperational phase of the waste
rock dump are summarised below.

Soil
Dust blown off the waste rock dump may contaminate the surrounding soils. This may impact on
surface water quality and flora.

Air Quality, Noise and Vibration
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Noise and vibrations from the movement of haul trucks along access roads and around the waste
rock dumps may impact on the fauna and local inhabitants of the area. Dust may be generated by
movement of vehicles and wind erosion which may cause localised @gibrations in air quality.

Localised air pollution by exhaust fumes may occur from vehicles working in and around the waste
rock dumps. These impacts may affect the local population, flora and fauna, soils and the workers in
the area.

Surface Water

Erosion of the sidewalls and upper surface of the dump may contaminate surface runoff that will end
up in local watercourses. Suspended solids with elevated metal contents may affect the water quality
and the aquatic environment.

Surface water could becora contaminated by the influx of contaminated groundwater. This may
affect aquatic flora and fauna.

Groundwater

Acid Rock Drainage (ARD) may occur if the waste rocks contain significant levels of sulphide
mineralisation. The resulting acidic solution containing dissolved metals may seep through the base
of the dump and locally contaminate groundwater. Surface water and soils may be impacted if ARD
seepage occurs through the toe of the dump. Geochemical characterisation and ARD testwork
conducted during thisstudy indicated that ARD is unlikely to occur in the mine waste rock dump.

Flora and Fauna
Dust blown from the waste rock dump may be deposited on surrounding vegetation and may
decrease biological productivity. Cumulative impacts could also occur on theils and surface water.

Aesthetics
The profile of the waste rock dump will be above the natural surface topography and Miombo
woodland. This will result in the negative visual impact to the surrounding community.

Incident/Public Safety
Access by local pedp into operational areas may result in personal injury or loss of life.

6.2.3 Post-closure Phase
Post closure will cause the cessation of activities on the waste rock dump. Impacts that are associated
with this phase are summarised below.

Air Quality

Erosion of exposed surfaces on the waste rock dump walls by wind may lead to localised and
temporary deteriorations in air quality. This may impact on soils and local population downwind of
the waste rock dump.

Surface and Groundwater Quality
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Surface and groudwater contamination may occur from erosion of the waste rock dump walls.
Surface runoff and infiltrating water may contain elevated concentrations of metals and suspended
solids which may impact on the aquatic flora and fauna. ARD from the waste rock dummay seep
into groundwater and deteriorate groundwater quality. The conditions in the waste rock dump are
unlikely to lead to ARD due to the high acid neutralising capacity of waste rock and the compacted
local clay which acts as the geomembrane for thediity.

Aesthetics
The profile of the waste rock dump will be above the natural surface topography and Miombo
woodland. This will cause visual impact on the communities near the facility.

Incident/Public Safety
Access by local people into operational areanay result in personal injury or loss of life.

6.3 Gold Ore Storage shed

6.3.1 Construction Phase

The activities to be carried out during the construction phase of th&old storage shed include site
clearance and reprofiling. Vegetation will be removed wherever necessary over the area. Topsoil
will be removed and stockpiled where it is practicable to do so. Construction work will be undertaken
using front-end loaders, grades and haulage trucks. All timber removed from the area and not used
during the construction period will be made available to the public for collection from site. The
associated impacts of the construction phase of the ROM Pad are detailed in the Environtaé
Impact Assessment Table (Table 6.3) and are summarised below.

Landscape and Visual Character

Landscape and visual characteristic of the area will be affected by the removal of vegetation and
levelling of the site. This impact will be noticeable fromfte air but will be effectively screened at
ground level by remaining woodland.

Soil

Impacts on the soil may occur due to removal of the topsoil during construction activities. This may
impact on the future land use of theGold storage shed. Soil contaminan may occur due to
accidental spillages of oil and fuel from heavy equipment used during the construction phase.

Land use
The existing land uses, such as agriculture and charcoal burning, will be permanently lost during
construction activities. This will affect the income of the local population in the area.

Air Quality, Noise and Vibration

Construction equipment may impact on local air quality (vehicle exhaust emissions and dust
generation) and cause local noise and vibration disturbances. This impact livbe screened by
remaining vegetation.

Surface and Groundwater
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Exposure of the surface soils during construction may lead to erosion of soils by water and this could
lead to surface water contamination and siltation in the local water course.

The accidental spillage of hydraulic fluid, oils and fuel from construction equipment and vehicles
could contaminate surface runoff which flows into the local streams.

Groundwater may be contaminated from the residue of spilled oil, fuel and hydraulic fluids through
infiltration of surface runoff.

Flora and Fauna

Vegetation will be removed during site clearance resulting in the loss of secondary vegetation and
permanent loss of animal habitats. The Miombo woodland offers a source of income and traditional
medicines,which may be lost in this area during site clearance.

The construction vehicles and equipment may frighten away animals and birds. The movement of
construction equipment and vehicles along access roads and the ROM Pad and processing facility
may generatedust and may lead to dust deposition on surrounding vegetation. This may result in a
reduction in biological productivity on Flora. No rare or endangered species were identified in the
project area.

Archaeology
The loss or damage of archaeological artefactand cultural sites may occur during construction

activities. No archaeological artefacts and cultural sites were identified in the area

6.3.2 Operational Phase

During the operational phase activities will include the mining and storage d&old, movementof the
Gold using tiper trucks to the local markert for sale. The impacts that may occur are summarised
below.

Sall

Poor handling, storage and transport oGold may lead to spillages which may contaminate exposed
soils. Breakdowns of process plant equipment will occur occasionally and spillages of oil and
lubricants may contaminate soils. Contamination of soils may occur due to the blowing of dust from
the ore siockpiles, waste rock dump and mine access roads. Contaminated soils may impact on
surface water, flora and fauna.

Air Quality, Noise and Vibration

Noise and vibrations will be persistent in the mine area which will be operational all day. Noise will
be gererated by dozers, haul trucks and operational equipment in and around the ROM Pad. Airborne
dust will be generated from theGold ore stock pile shed and haul roads. These impacts may affect
workers, soils, flora and fauna.

Surface Water

Dust and silt present on the waste rock dump, stock pile and around the overburden dump may

contaminate surface runoff with dissolved metals and suspended solids. In the mine, accidental
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spillages from mining equipment, may occur as well as spillages cadséy inadequate storage,
handling and transport techniques. Equipment failure may lead to spillage of process liquids. These
spillages may contaminate surface runoff and lead to contamination of surface watercourses.

Wash activities of plant equipment ocar on a regular basis and wash water may be contaminated
with suspended solids, oils, lubricants and fuels. Wash water released into drains leading to
watercourse may contaminate surface water.

The impacts on surface water may affect aquatic flora and faapgroundwater, soils and downstream
water users.

Groundwater

Groundwater contamination may occur through infiltration of spills ofGoldand oil through the soll
profile. Seepages from process water ponds may contaminate groundwater with dissolved metals.
Spillages of contaminated mine water or process water may contaminate groundwater.

General Safety
There are safety concerns for mine workers who will be working in th&old stock pile sheds. They
will be around large dangerous operational equipment in awisy and confined environment.

6.3.3 Post-Closure Phase
The potential impacts that may occur on the site of th&old stock pile after decommissioning are
summarised below.

Sail
Surface runoff off the old stockpile areasGoldstorage) may be contaminatecand may infiltrate into
soils and cause heavy metal contamination. This may affect flora and fauna on and off the site.

Surface and Groundwater

Surface runoff from the decommissionedsold Stock pile shed may be contaminated and may lead to
contamination of surface watercourses, and the infiltration through soils may contaminate
groundwater. These impacts may affect soils, downstream water users and aquatic flora and fauna.

Incident/Public Safety
General public safety may be impacted on by the inadequate atenmissioning of old mining
buildings (collapse and falling objects).

6.4 Aerial Ropeway

6.4.1Construction Phase

The activities to be carried out during the construction phase of the Aerial Ropeway mainly include
site clearance (removal of vegetation and topsoil) along the Ropeway route and access roads.
Construction work will be undertaken using front end loaders, aders, Fork lifts and other
associated equipment. The soil removed from the works will be stockpiled for future reegetation
use. Indigenous woodland and any plantation will be cleared; as a result, owners of the intruded land
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will be compensated for theloss of their timber resources and loss of land available for crops. The
associated impacts of the construction phase of the transmission line are detailed in the
Environmental Impact Assessment Table (Table 6.3) and summarised below.

Landscape and Visud&haracter

Landscape and visual character of the area will be affected by the removal of vegetation along the
Aerial Ropeway and the wayleave. These activities will impact on the local landscape, visually altering
the existing farmland, hills and riversThe nature of the Aerial Ropeway means that this visual impact
will be localised to the 30m width of the Ropeway line. There are relatively few sensitive areas
(communities) along the proposed route of the Ropeway on which the visual impact will take eftec

Sail

The soil types were many along the proposed Ropeway line and wayleave. The main soil type was
gleysol. These are soils with signs of excess wetness. The parent material is characterised by a wide
range of unconsolidated materials, mainly fluvial and lacushe sediments with basic to acidic
mineralogy. They occur mainly in depression areas and low landscape positions with shallow
groundwater.

The other minor type of soil is the ferralsol. They occupy a big area along the route. A notable
characteristic of these soils is there advanced weathering.

There will be removal of vegetation and topsoil from the locations of the pylons along the Ropeway
line. The removal of the soils affects future land use postosure of the Ropeway route. The topsoil
will be stockpiled during construction and replaced over the foundations of the Pylons.
Contamination of soil may occur from the spillage of oils and lubricants during construction activities.

Land Use

The land along the Ropeway route is covered with Miombo woodhal. The most intense land use
along the proposed route of Ropeway line and land in the radius of 7 km is settlement and cultivation.

Air Quality, Noise and Vibration

Construction equipment will impact on local air quality (vehicle exhaust emissions and dt
generation) and cause local noise and vibration disturbances. This impact will be screened by
remaining vegetation and the local topography. However, the construction workers will be directly
affected.

Surface and Ground Water

The clearing of vegetatio along the Ropeway wayleave may change the surface runoff dynamics of
the catchments of the project watercourses. In addition the surface water flow arising from the
wayleave is likely to contain eroded soil resulting in additional siltation, turbidity am potential
nutrient enrichment of the watercourses. This impact may affect localised habitats around the
ingress point of the runoff arising from the wayleave.
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Groundwater may be contaminated from the residue of spilled oil, fuel and hydraulic fluids tbugh
infiltration of surface runoff.

Flora and Fauna

Vegetation will be removed during site clearance in the construction of the Ropeway line. This will
result in the loss of vegetation and the permanent loss of habitats. The Miombo woodland offers a
source of income and some plants may be used for medicinal purposes. These species will be lost
during site clearance. The construction vehicles and equipment will frighten away animals and birds.
The movement of construction equipment and vehicles along accasmds and the transmission line

will lead to dust deposition on plants which may cause a small reduction in biological productivity.
No rare or endangered species were identified in the project area.

Archaeology

Any archaeological artefacts or existing wtural sites may be destroyed during construction;
however the baseline study did not identify any sites of interest during site visits making this impact
unlikely.

6.4.2 Operational Phase

The operational phase of the Ropeway project component, will inlwe transportation of Goldfrom

the mine, to the stock pile shed, 1 km south of the mine open pit site. The associated environmental
impacts of operational phase of the Ropeway are outlined below.

Sail

Soils could be contaminated as a result of accidentspillages from vehicles used for maintenance
inspections. The contamination in the soils may also impact on flora and fauna due to biological
uptake routes starting with the plant root system.

Air Quality, Noise and Vibration

During operation of the Ropevay, noise will be generated due to the ionisation of air around pylons,
such as the Ropeway lines. This noise although generated at low frequency and only audible up to
50m away from the line can interfere with radio and broadcasting communications in thienmediate
vicinity of the Ropeway. However, the design of this line and the fact that it will be a transportation
route will be such that it will emit negligible radio noise.

Vehicles using the access route for the Ropeway line will also cause localisedaaiality, noise and
vibration disturbances. These activities will also result in increased noise levels and vibrations. The
resulting air pollution, noise and vibration may affect people living or farming close to Ropeway line.

Surface Water
Impacts to suface water will arise from the spillages of oil, fuel and hydraulic fluids. This may
contaminate surface water and impact on the aquatic flora and fauna and downstream water users.

Groundwater

85|Page



OREINRVIRONMENTAL & SOCIAL IMPACT ASSESSMENT FOR THE PRGBOSHBQIARBENG

Accidental spillages of oils, fuels, lubricants and hydraulituids will contaminate surface runoff
which may contaminate groundwater through infiltration through soils.

Flora and Fauna
Noise generated as a result of the operation of the power lines could scare away fauna accustomed
to quiet environment.

Aesthetics
The visual impact of the Ropeway lines traversing the landscape is significant; however the project
is situated in a remote area where the Ropeway line will fit in with the existing woodland.

6.4.3 Post-closure Phase

At closure, if no alternative use forthe Ropeway line is found, all Ropeway equipment will be
removed, and vegetation will be allowed to establish on access routes. The impacts associated with
the closure and post closure of the Ropeway line are summarised below.

Land Use
The equipment assaiated with Ropeway will be removed and top soil spread on top. This will allow
for land to be used for farming purposes and also rasing land for forest purposes.

Incidents/Public Safety
Inadvertent access to the points where the pylons will be removed may result in people injuring
themselves if foundations are not refilled or re-profiled.

6.5 Water Transmission Line

6.5.1Construction Phase

The activities to be carried out during the castruction phase of the water transmission line mainly
include site clearance (removal of vegetation and topsoil) along the transmission and access roads.
Construction work will be undertaken using front end loaders, graders, Forklifts and other associated
equipment. The soil removed from the works will be stockpiled for future revegetation use.
Indigenous woodland and any plantation will be cleared; as a result, owners of the intruded land will
be compensated for the loss of their timber resources and lssof land available for crops. The
associated impacts of the construction phase of the transmission line are detailed in the
Environmental Impact Assessment Table (Table 6.3) and summarised below.

Landscape and Visual Character

Landscape and visuatharacter of the area will be affected by the removal of vegetation along the
pipeline and the wayleave. These activities will impact on the local landscape, visually altering the
existing forestry, farmland, dambos and rivers. The nature of the pipeline @ans that this visual
impact will be localised to the 30m width of the water pipeline. There are relatively few sensitive
areas (communities) along the proposed route of the pipeline on which the visual impact will take
effect.

Sail
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The soil types were mag along the proposed water pipeline and way leave. The main soil type was
gleysol. These are soils with signs of excess wetness. The parent material is characterised by a wide
range of unconsolidated materials, mainly fluvial and lacustrine sediments witlbasic to acidic
mineralogy. They occur mainly in depression areas and low landscape positions with shallow
groundwater.

The other minor type of soil is the ferrasols. They occupy a big area along the route. A notable
characteristic of these soils is thee advanced weathering.

There will be removal of vegetation and topsoil from the locations of the route for the water pipeline.
The removal of the soils affects future land use posiosure of the water pipeline. The topsoil will be
stockpiled during construction and replaced over the foundations of the lines. Contamination of soil
may occur from the spillage of oils and lubricants during construction activities.

Land Use

The land along the water pipeline is covered with Miombo woodland. The most intentnd use along
the proposed route of pipeline and land in the radius of 5 km is settlement and cultivation. Seasonal
hydrological changes in the area are significant.

Air Quality, Noise and Vibration

Construction equipment will impact on local air quality (vehicle exhaust emissions and dust
generation) and cause local noise and vibration disturbances. This impact will be screened by
remaining vegetation and the local topography. However, the construcin workers will be directly
affected.

Surface and Ground Water

The clearing of vegetation along the wayleave may change the surface runoff dynamics of the
catchments of the project watercourses. Due to the reduction in vegetation cover resulting in lower
infiltration and water retention by trees and larger vegetation, runoff into watercourses may
increase. In addition the surface water flow arising from the wayleave is likely to contain eroded soill
resulting in additional siltation, turbidity and potential nutrient enrichment of the watercourses. This
impact may affect localised habitats around the ingress point of the runoff arising from the wayleave.

Groundwater may be contaminated from the residue of spilled oil, fuel and hydraulic fluids through
infilt ration of surface runoff.

Flora and Fauna

Vegetation will be removed during site clearance in the construction of the water pipeline. This will
result in the loss of vegetation and the permanent loss of habitats. The Miombo woodland offers a
source of incane and some plants may be used for medicinal purposes. These species will be lost
during site clearance. The construction vehicles and equipment will frighten away animals and birds.
The movement of construction equipment and vehicles along access roadsdaihe water pipeline
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will lead to dust deposition on plants which may cause a small reduction in biological productivity.
No rare or endangered species were identified in the project area.

Archaeology
Any archaeological artefacts or existing cultural site may be destroyed during construction;

however the baseline study did not identify any sites of interest during site visits making this impact
unlikely.

6.5.2 Water Pipeline Operational Phase

The operational phase of the water pipeline project componenwyill involve transmission of waste
water from the mine open pit during pit dewatering activities to the waste water settling ponds. The
associated environmental impacts of operational phase of the water pipeline are outlined below.

Sail

Soils could becontaminated because of accidental spillages from vehicles used for maintenance
inspections. The contamination in the soils may also affect flora and fauna due to biological uptake
routes starting with the plant root system.

Air Quality, Noise and Vibratio
9 During operation of the pipeline, noise will be generated due to the water moving in the
pipeline. This noise although generated at low frequency and only audible up to a few meters
away from the pipeline.

Vehicles using the access route for the watgripeline will also cause localised air quality, noise and
vibration disturbances. These activities will also result in increased noise levels and vibrations. The
resulting air pollution, noise and vibration may affect people living or farming close to trasmission
line.

Surface Water
Impacts to surface water will arise from the spillages of oil, fuel and hydraulic fluids. This may
contaminate surface water and impact on the aquatic flora and fauna and downstream water users.

Groundwater
Accidental spillagesof oils, fuels, lubricants and hydraulic fluids will contaminate surface runoff
which may contaminate groundwater through infiltration through soils.

Flora and Fauna
Noise generated as a result of the operation of the water pipelines could scare away faun
accustomed to quiet environment.

Aesthetics
The visual impact of the water pipeline traversing the landscape is significant; however the project
is situated in a remote area where the water pipeline will fit in with the existing woodland.
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6.5.3 Post-closure Phase

At closure, if no alternative use for the water pipeline is found, all pipeline equipment will be
removed, and vegetation will be allowed to establish on access routes. The impacts associated with
the closure and post closure of the watepipeline are summarised below.

Land Use
The equipment associated with water pipeline will be removed and top soil spread on top. This will
allow for land to be used for farming purposes and also rasing for land for forest purposes.

Incidents/Public Safety
Inadvertent access to the points where the pipeline will be removed may result in people injuring
themselves if foundations are not refilled or re-profiled. .

6.6 Pump Station

6.6.1Construction Phase

The activities to be carried out during theconstruction phase of the Pump Station include site
clearance (removal of vegetation and topsoil) around the area that will be used for construction of a
Pump Station. Construction work will be undertaken using front end loaders, graders, wheelbarrows,
picks, shovels etc. The soil will be removed from the site and will be stockpiled for future -re
vegetation use. All timber removed from the area will be used for construction, and any excess will
be made available to the public for collection from site. Thesaociated impacts of the construction
phase of the Pump Station are detailed in the Environmental Impact Assessment Table (Table 6.3)
and are summarised below.

Landscape and Visual Character

Landscape and visual character of the area will be affected byethemoval of vegetation and levelling
of the site. This impact will be noticeable from the air but will be effectively screened by surrounding
woodland and the local topography. This impact is permanent.

Soil

Impacts on the soil will occur due to removal bthe topsoil during construction activities. Sail
contamination may occur due to accidental spillages of oil and fuel from heavy equipment used
during the construction phase. This will impact on the future land use on which the pump station will
be constucted.

Air Quality, Noise and Vibration

Construction equipment will impact on local air quality (vehicle exhaust emissions and dust
generation) and cause local noise and vibration disturbances. This impact will be screened by
surrounding vegetation and thelocal topography. However, the construction workers will be directly
affected.

Surface and Groundwater
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Exposure of the surface soils during construction may lead to erosion of soils by water and this would
lead to surface water contamination and siltatiormay occur in the Kole River. The accidental spillage
of hydraulic fluid, oils and fuel from construction equipment and vehicles could contaminate surface
runoff which flows into the local watercourses. This will have effects downstream of the site.

Groundwater may be contaminated from the residue of spilled oil, fuel and hydraulic fluids through
infiltration of surface runoff.

Flora and Fauna

Vegetation will be removed during site clearance resulting in the loss of vegetation and permanent
loss of habitats The Miombo woodland offers a source of income and traditional medicines, which
may be lost during site clearance. The construction vehicles and equipment will frighten away
animals and birds. The movement of construction equipment and vehicles along asseoads will
lead to dust deposition on plants which may cause a small reduction in biological productivity. No
rare or endangered species were identified in the project area.

Archaeology
The loss or damage of archaeological artefacts and cultural sitesaynoccur during construction

activities. There were no sites discovered during the baseline study.

Inconvenience to locals
Traffic congestion, air pollution, and inconvenience to pedestrians are potential problems in water
pipe laying, especially when usig the open cut method proposed in the project.

Impact of solid waste disposal on land
During the construction period, municipal solid waste such as kitchen waste, cans, plastic bottles, will
be generated. Hazardous wastes will include waste oilsil-contaminated soils and rugs.

Unsound management practices of waste have potential to pollute land and water resources. The
infiltration of leaked or spilled waste oils or leachate from decomposing waste may lead to the
contamination of soil.

The decommsing vegetative waste materials might produce foul smell and affect the quality of the
surrounding air. Unintentional burning of waste may emit air polluting substances and cause a
nuisance to nearby communities.

Waste that is disposed of in an improper rmnner may be unsightly thereby affecting the visual
characteristics of the area.

Transmission of STIs and HIV/AIDS

Project employees will have extra disposable income compared to unemployed residents within the
project area. This sudden acquired affluenceill translate itself into antisocial behaviour including
excess consumption of beer and other social vices e.g. prostitution resulting in the spread of STIs and
HIV/AIDS cases.
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6.6.2 Operational Phase

During operations, the pump station will be used to pump the water to the power plant. The
constructed Pump house will solely be used by the personnel who will safeguard the pump station
from vandalism and dangers associated with the installation. They wihlso use it for working as they
operate the pumps that will be installed in the pump house.

Soils

Soils could be contaminated as a result of accidental spillages from vehicles used for maintenance
inspections. The contamination in the soils may also inget on flora and fauna due to biological
uptake routes starting with the plant root system.

Air Quality, Noise and Vibration

Vehicles that will be used for inspection of pump station facilities will also cause localised air quality,
noise and vibration digurbances. These activities will also result in increased noise levels and
vibrations. The resulting air pollution, noise and vibration may affect people living or farming close
to the pump station.

Surface Water
Impacts to surface water will arise from tre spillages of oil, fuel and hydraulic fluids. This may
contaminate surface water and impact on the aquatic flora and fauna and downstream water users.

Groundwater
Accidental spillages of oils, fuels, lubricants and hydraulic fluids will contaminate surfacrunoff
which may contaminate groundwater through infiltration through soils.

Flora and Fauna
Noise generated as a result of the operation of the pump station could disturb the flora and fauna
living in the surrounding areas.

Incident/Public Safety
Inadvertent access of the local people to the pump station may lead to vandalism or injury (even
death) and so measures to restrict access to the site will need to be put into place.

6.8.3 Post-closure Phase

At closure, if no alternative use for the pump station is found, all pump station equipment will be
removed, and vegetation will be allowed to establish on the area. The house, if not needed, will be
demolished and area revegetated. The impacts associatedith the closure and post closure of the
pump station are summarised below.

Land Use

The equipment associated with pump station will be removed and top soil spread on top after
removal of the concrete foundations. This will allow for land to be used fdarming purposes and
also re-using the land for forest purposes.

Surface Water
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The contamination of surface water may occur after the decommissioning of the pump station if the
removal of all infrastructure, oils and fuel is not complete.

Groundwater
The contamination of groundwater may occur after the decommissioning of the pump station due to
the presence of contaminated soils etc from accidental spillages or storage areas.

Aesthetics
The removal of the pump station infrastructure will return the ara back to its natural visual
characteristics.

Incident/Public Safety
Inadvertent access by the public to the old pump station infrastructure may lead to injury. EPIZL will
continue providing security for the defunct installation.

6.7 Engineering Workshops

6.7.1 Construction Phase

Construction of the mine workshops will affect land to be cleared for the workshop. The land will be
cleared of vegetation and the wood from trees will be used in workshop construction. Excess wood
will be made available to the lgal population to collect from the site. Potential impacts during the
workshop construction phase are summarised below. The associated impacts of the engineering
workshops are detailed in the Environmental Impact Assessment Table (Table 6.3) and summarised
below.

Landscape and Visual Character
Permanent clearing and levelling of the site for the workshops will change the natural landscape.

Soil

The removal of trees and bushes (vegetation) during land clearance may expose the topsoil to the
elements. The togoil will be removed and used in future rehabilitation schemes where feasible. Sail
contamination from accidental spillages of fuel, oil and lubricants will occur from construction
vehicles and equipment.

Land use

Existing land uses, such as agriculture Wibe permanently lost during construction activities. This
will impact on the incomes of the local population. This however will be mitigated against by ensuring
that company finds the alternative land where the people can continue with their agriculture
activities.

Air Quality, Noise and Vibration

Localised noise and vibrations will be created by construction equipment and vehicles. The quality
of the air may be affected by dust from construction activities and vehicles and by the exhaust fumes
that will be released. These impacts are present during all the construction activities but are short
term in each instance.
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Surface and Groundwater
Exposure of the surface soils during construction may lead to erosion of soils by water and this may
lead to surfacewater contamination and siltation of local water courses.

The accidental spillage of hydraulic fluid, oils and fuel from construction equipment and vehicles
could contaminate surface runoff which would flow into the local streams. This may impact on the
communities downstream and on aquatic flora and fauna.

Groundwater may be contaminated from the residue of spilled oil, fuel and hydraulic fluids through
infiltration of surface runoff.

Flora and Fauna

Removal of vegetation will result in the loss of vegetation and permanent loss of habitats. The
Miombo woodland offers a source of income and traditional medicines to the local people, which may
be lost during construction.

The construction vehicles and guipment may frighten away animals and birds and dust generated
from equipment movements may lead to deposition on surrounding vegetation. This may cause a
reduction in biological activities of the plants. No rare or endangered species were identified ihe
project area.

Archaeology

Previously unknown archaeological or cultural sites including; cemeteries, relics and rock engravings
may be disturbed. The baseline study did not identify any sites of interest making this impact
unlikely.

6.7.2 Operational P hase

The activities that will occur in the engineering workshops during the operational phase include
cleaning and maintenance of vehicles and trucks and refuelling of all vehicles and fuel tanks. Potential
impacts are summarised below.

Soil

Spillages of lattery acid, fuel, oil, greases etc may occur from workshop equipment and vehicles in
for maintenance. These spillages may contaminate exposed surface sails.

Poor storage and disposal methods of new and used products i.e. batteries, oil drums etc. mayeau
leaks and largescale soil contamination in the workshop area. Chemicals, dust and metals may be
present in wash water off vehicles in for maintenance and this may contaminate exposed surface
soils. Oilcontaminated surface runoff will also leave oily esidues in the soil profile during
infiltration. These impacts are all longterm and will affect surface water, groundwater and flora.

Surface Water

93|Page



OREINRVIRONMENTAL & SOCIAL IMPACT ASSESSMENT FOR THE PRGBOSHBQIARBENG

Spillages during the handling and storage of oils, fuels, lubricants and new/used batteries may
contaminate surface runoff and local watercourses.

The contamination of storm water by fuels, oils and other hydrocarbon fluids may contaminate
surface waters if there is no prior treatment of this water before release to the natural environment.

Spillage of fuel fom above ground storage tanks, either through rupture or spillage when refilling
tanks, may contaminate surface water with hydrocarbons.

Dust and dirt may contaminate wash water from vehicles in for maintenance and cleaning and this
water may contaminatesurface water with dissolved metals and suspended solids.

Contamination of surface water and local watercourses may impact on the aquatic flora and fauna
and communities living downstream of the water courses.

Groundwater

The contamination of groundwater from the engineering workshops area may occur through the
seepage of contaminated water through the overlying soils. This contamination may be through
spillages of fuel, oil, lubricants and battery acid due to poor handlirend storage practices or through
the disposal of wash water onto bare soil surfaces.

Underground fuel storage tanks may rupture and this will cause groundwater contamination with
hydrocarbons.

Aesthetics

The natural aesthetic value of the site will bennpacted on during the operational phase but mine
decommissioning should remove all buildings and foundations (unless otherwise requested by the
public).

General Safety
The health and safety of workers involved with oils, lubricants and acids can be affedtd workers
are not adequately trained to use and store these products.

Heavy equipment and machinery that will be used in the engineering workshops may present health
and safety issues when workers are inexperienced with the equipment.

6.7.3 Post Closure Phase

The removal of all buildings and foundations will occur during mine decommissioning and essentially
the site will be rehabilitated. Any contamination (e.g. soils, scrap metals, spilled chemicals, oils and
fuel) that may have occurred during the lié of the mine may impact on the surface water,
groundwater and flora after closure.

Aesthetics
Any remaining buildings or foundations will detract from the beauty of the landscape.

General Safety
94|Page



OREINRVIRONMENTAL & SOCIAL IMPACT ASSESSMENT FOR THE PRGBOSHBQIARBENG

Safety concerns arise for the public when inadvertent access old buildings in the workshop area
occurs.

6.8 Administrative Offices and Car Park

6.8.1Construction Phase

Construction of the offices and car park area will involve clearance of vegetation and levelling of the
site. The felled trees will be used foconstruction and any excess will be made available to the local
population for collection from site. The associated impacts of the construction phase of the offices,
and car park are detailed in the Environmental Impact Assessment Table (Table 6.3) and snarised
below.

Landscape and Visual Character
The clearing of vegetation and levelling of the landscape for the construction of the offices, and mine
car park will permanently change the site.

Sail

Clearance of the vegetation may expose the topsoil to tleéements and it will be prone to erosion.
The topsoil will be removed from the site during construction and stored to be used for future
rehabilitation schemes where feasible. Soil contamination may occur from the accidental spillage of
oils, fuels and lusicants from construction vehicles.

Land Use
Existing land uses, agriculture and settlement, will be permanently lost during the construction
activities. This may have an effect on the income of the surrounding communities.

Air Quality, Noise and Vibratios

Noise and vibrations will come from construction equipment and vehicles. Localised air quality
deteriorations may occur when dust is generated by the movements of construction vehicles and
exhaust fumes that will be generated from construction equipmentThese impacts may impact on
flora and fauna, surface waters and the local population.

Surface and Groundwater
Exposure of the surface soils during construction may lead to soil erosion causing surface water
contamination and siltation in the Mwomboshi Rier.

The accidental spillage of hydraulic fluid, oils and fuel from construction equipment and vehicles
could contaminate surface runoff which flows into the local watercourses.

Groundwater may be contaminated from the residue of spilled oil, fuel anaydraulic fluids through
infiltration of surface runoff.

Flora and Fauna
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The clearance of vegetation will cause the loss of sustainable woodland and permanent loss of
habitats. The Miombo woodland generates income and provides local people with local renesifor
everyday ailments and these will be lost from the area during construction phase.

The construction equipment may generate dust during movement around the site and this may be
deposited on the surrounding vegetation which may decrease biological tagties on the plants.

The noise and vibrations created during the construction phase may scare away animals and birds.

Aesthetics
The construction of the offices and car park will impact on the natural scenery of the area.

Archaeology

The construction activities may have an impact on discovered archaeological or cultural sites or
disturb and cause the loss of new sites of interest. No sites of such interest were discovered during
the baseline study of the area.

6.8.2 Operational Phase
Activities that will occur during the operational phase will include daily movements of mine workers,
vehicles and mine clients to and from the offices. Potential impacts are summarised below.

Air Quality, Noise and Vibrations

Noise and vibrations are created due to trucland vehicle movements. The movement of trucks and
heavy equipment on dirt roads may generate dust and exhaust fumes which will cause deterioration
in the air quality. These impacts will affect flora and fauna, the mine workers and sails.

Surface and Groundater

Contamination of surface water and groundwater may occur from spillages of oils, fuels and
hydraulic fluid during transportation of the workers to and from the mine site offices. The
inappropriate disposal of domestic and office waste may lead to ctamination of the surface and
groundwater regimes. This will affect the aquatic flora and fauna and any downstream water users.

Flora and Fauna
Animals and birds may be frightened away from the surrounding areas due to localised noise and
vibration impacts from the offices and car park.

Dust generated from the movement of trucks may deposit on the surrounding vegetation and lead to
decrease in tle biological activities on the plants.

6.8.3 Post Closure
The activities that will be carried out during the decommissioning of the mine will include the
decommissioning and removal of the offices and the revegetation of the car park area, unless it is-pre
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determined by the local population that they will want the facilities to remain. Potential impacts that
may occur are summarised below.

Aesthetics

Any old buildings or foundations that remain on site after closure of the project will hinder any
growth and detract from the natural beauty of the area.

General Safety

The presence of old buildings and foundations may present a safety hazard if left onsite after mine
decommissioning. Members of the public may be hurt from falling objects from these buildings

6.9 Waste Management

The associated impacts of waste management are detailed in the Environmental Impact Assessment
Table (Table 6.3).

Soil

During mining operations it is important to have management procedures in place to control and
minimise waste. Accumulations of scrap metals and materials during operations can lead to soil
contamination with dissolved metals. This scrap metal and other material could be sold, reused or
recycled. Hazardous waste will be generated onsite during operations and inappriate storage,
handling and disposal of this waste can lead to soil contamination. This may impact on the surface
water and flora in the areas.

Surface and Groundwater

The inadequate handling, storage and disposal of hazardous and chemical wastes rfead to
contamination of surface and groundwater. This may impact on the aquatic flora and fauna and
downstream water users.

6.10 Materials Handling and Storage

The associated impacts of materials handling and storage are detailed in the Environmental Ingpa
Assessment Table (Table 6.3) and summarised below.

Sail

Soils may become contaminated with regards to handling and storage errors by the accidental spills
of greases, oils and/or chemicals around the mine site. This may impact on surface water. The
rupturing of belowground fuel storage tanks may also contaminate soils and may impact on the
groundwater quality.

Surface Water

Surface water may become contaminated by the incorporation of fuel spills into surface runoff, which
ends up in local watercoursesSpillages of fuel may occur from handling spills or leaks/ruptures of
the fuel tanker in transit to the engineering workshops. Surface runoff from storage areas may
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contain chemicals and reagents and if released untreated into the mine drainage system then

watercourses could be affected. These impacts will affect soils, aquatic flora and fauna and
downstream water users.
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Table 5.1: Summary of Main Environmental Impacts and Mitigation Measures

Environmental Impact

Associate Effect

Direct Impact (Main)

Sub-Impact

Results

Mitigation Measures

Vegetation Clearing

Indigenous timber

Loss of area designated for forest, an
loss of potential income due to early

felling of timber

EPIZL to adequatelyompensate affected

parties for loss of timber resources.

Loss of habitat for animals

As much vegetation will be retained as

possible

Soil erosion

Loss of productive land resulting from

the reduction in vegetative cover

As much vegetation will beretained as

possible.

Increased siltation of project

watercourses

Cleaning of equipment and vehicles wil
only conducted in designate washbaysj

fitted with silt traps.

Increased surface runoff due to reduced
vegetative cover, resulting in increased
surface water volumes in watercoursesg

and therefore stream erosion

Vegetation will be retained if possible.
Trees to be cut at stump level to allow

regeneration of stumps and roots.
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Environmental Impact

Associate Effect

Direct Impact (Main)

Sub-Impact

Results

Mitigation Measures

Loss of Habitat

Removal of vegetation will reduce the
amount of habitat available for certain

animal species

As much vegetation will be retained ag

possible.

Risk of Injury or death due to

inadvertent access to electrical

equipment or accidents during

construction

Increased risk to residents along the
power line and substation during

construction and operation

Restrict access to electrical equipment
ensure security and display warning
signs in line with EPIZL operational

procedures

Ensure safety procedures are followed

by EPIZL employees and contractors.

Noise and air pollution arising from

construction vehicles

Disturbance

local residents

to

Noise disturbances

Ensure all vehicles are regularly

maintained and work is restricted to
daylight hours, when noise impacts arg

less disrupting

Dust and exhausemissions generated by

construction vehicles causing

deteriorations in air quality

Ensure all vehicles are regularly

maintained and use dust suppressiot|

along access roads if necessary
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Disturbances to

animals

Disruption to normal animal activities

Ensure all vehicles are regularly
maintained and work is restricted to
daylight hours, when noise impacts arg

less disrupting

Accidental spills of oils and lubricants

Pollution of soill,
surface water and

groundwater

Contamination of water supplies used by,

humans and animals

Impermeable systems will be

constructed around transformers

Contamination of soils which may be

used for agricultural purposes

A spills procedure to be developed by
EPIZL to clean up and collect any spill g

oil or fuel

Regular maintenance of vehicle fleet to

reduce the likelihood of any spill

Refuelling to be conducted at designateq
areas fitted with impermeable surfacing

and oil traps.
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Temporary camps

Pollution of

surface water and
or soil due to
inadequate

disposal ofhuman

May pose a danger to local water users

Portable sanitation devices will be used
and human waste removed off site onc

construction has finished.

waste
) As much vegetation around temporary
Clearing of ] ) _ _ )
) Loss of habitat for animals due tg camps will be retained as possible. Area
vegetation for ) ) _ _ _
clearing of vegetation not required after construction will be
camps

re-vegetated

Waste management

Inadequate waste management leading

to contamination of the environment

Waste to be separated in to different
classes for reuse recycling or

appropriate disposal

Hazardous waste will be handled and
disposed of appropriately.
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Soil loss

Removal of soil during construction

works

Ensure soil is stockpiled for future use

and used to reprofile and rehabilitate

closed affected areas

Archaeological

Loss of sites or artefacts of cultural of

archaeological importance

Ensure that in the result of any find the
area is cordoned off and the mattel
referred to the National heritage

commission for advice
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7.0 ENVIRONMENTAL MANAGEMENT PLAN

Orein Resources Limitedenvironmental Management Plan (EMP) for its proposed Mine Project is
structured as follows:-

Environmental Management;

Occupational Health and Safety;

Social Management

Mine SiteDecommissioning and Rehabilitation; and
Mine Reclamation Costs.

X X X X X

Implementation of the Environmental Management Plan (EMP) will be the responsibility of the
Environmental Officer (EO). The EO will report to the Project Manager. A Social Liaison Officer will
communicate Orein Resources Limited O AT OEOT 11 AT OAl DI 1 EAEAO OIi
on-going public consultation process. This person will report to the Project Manager drein
Resources Limited

The EMP is presented in Table 7.1. The planTable 7.1 follows the layout of Table 6.3 in Chapter 6
(Environmental and Socioeconomic Impact) and is subdivided into construction and operational
phases as appropriate. The plan specifies:

What needs to be managed? (Environmental Issue);

Why does it need to be managed? (Environmental Impact);
How should it be managed? (Management Action); and
Person to manage.

X X X X

A total of 200 management actions were identified. Provisional timings for the implementation of the
management actions are also given in Tabl&3. The EMP is structured to facilitate environmental
auditing of operations.

Orein Resources Limitedwill have the following closure objectives, as per each mine component are:

x  Stopping of dewatering of the open pits to allow for flooding to take placat the end of the
project. The pit slopes will be stable and groundwater quality will not be compromised

x  Profiling of the dam surface and layering with soil to encourage reegetation programs.
Closure of the decant and evaporation of supernatant aftewv years from closure.

x  Decommissioning of the plant, dismantling of buildings and removal of foundations. Removal
of scrap metal and used oils etc. Rarofiling and re-vegetation of the site after five years from
closure.

Re-profiling and re-vegetation ofthe site after five years from closure.

x  Dismantling of buildings and removal of foundations. Removal of office waste. feofiling
and re-vegetation of the site after five years from closure.

x Evaporation of remnant water, removal of contaminated solids ta waste disposal location
offsite after five years from closure.

7.1 Mitigation Measures relating to Vibrations and Noise

There are varying levels of noise throughout the site and so measures to control noise impacts are
site specific. The timing during tle mining project is also indicated.
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7.1.1 Open Pit
Operational Phase

Mining equipment such as compressors, haul trucks, loaders and dozers will increase the mine site
noise levels. The current daytime noise levels @40 dB reflect the rural setting. The operation of
mine equipment will be noticeable to people living near to the mine exclusion zone but is unlikely to
be a nuisance. The mine will purchase equipment with low noise levels and where necess@yein
Resources Limitedmay ask a supplier to deliver equipment fitted with noise abatement devices.

7.1.2 Waste Rock Dump
Operational Phase

The waste rock dump will be located near the open pits and will not be near streams. It is unlikely
that noise and vibration generated from the operation and movement of heavy equipment will be a
nuisance to nearby communities. However, a complaints register will be set up and if necessary; 24
hour noise monitoring will be conducted and the results used to develop appropriate mgation
measures.

7.1.3 ROM Pad and Processing Facilities
Operational Phase

If necessary, 24hour noise monitoring will be conducted at the mine site and the results will be used
to develop appropriate mitigation measures. Workers will wear noise protectin (ear plugs or muffs)

in the mine pit and stock pile and haul roads. The plant will undergo regular maintenance to ensure
the machinery is in good working order and minimum noise levels are being produced. Where it is
practical and feasible to do so,Orein Resources Limitedwill install sound-insulation, noise
attenuation devices and control rooms to decrease the average noise level exposure in normal work
areas.

7.2 Mitigation Measures relating to Atmospheric Emissions
The potential sources of ailemissions are:

9 Dust emissions from the open pit mine site (possible respirable dust generation) and dust
blow from various locations across the mine site i.e. the mine waste rock dump, water settling
ponds, ore stockpile and mine haul roads; and

1 Exhaustfumes from the operation of haul trucks and other heavy mining equipment.

It is unlikely that there will be other gases emitted from the mine process plant other than those
stated above. The likely gas emissions are difficult to quantify.

7.2.1 Open Pit
Operational Phase

Orein Resources Limitedvill conduct routine spraying of haul roads to suppress the dust generated
by the movement of haul trucks and other heavy equipment.

It is unlikely that blasting operations will have a noticeable impact on air qualy beyond the pit
boundary because of the low frequency and short duration of blasting. The exclusion zone around
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the mine site will not be populated and so it is unlikely that there will be any impact on the local
populations due to deteriorations in the air quality during blasting. Nevertheless, a complaints
register will be set up to determine if dust blow is an issue of concern.

Visual assessment of dust emissions will be conducted and if observations indicate that dust is a
nuisance, a monitoring pogramme will be designed to quantify dust levels and develop mitigation
measures.

7.2.2 Waste Rock Dump
Operational Phase

The generation of airborne dust from the movement of trucks and other heavy equipment will be
suppressed by routine spraying of haulwads with water.

7.2.3 ROM Pad and Processing Facilities
Operational Phase

The release of airborne dust from the ROM Pad and ore stockpiles will be suppressed by regular
spraying with water from water carts. Water sprinkler systems will be installed in he crusher plant
and at bulk ore transfer points to suppress dust. Air quality monitoring equipment will be installed

in critical areas to assess the performance of dust suppression systems. Dust monitoring will be
conducted in strategic working areas forrespirable dust andGold dust to evaluate dust exposure
levels to workers. Workers in dust areas will wear dust masks. Failure in doing so will result in action
taken against the erring individual byOrein Resources Limited

7.2.4 Water Settling Ponds
Operational Phase

Tominimize ground surface and water contamination, ground water monitoring wells and a drainage
system will be put around perimeter area of the water settling ponds to monitor ground water quality
and strategic points in local streams within the license areas will didentified for surface water
monitoring.

7.2.5 Transport Infrastructure
Operational Phase

The generation of dust by heavy equipment and vehicles will be prevented by frequent water
spraying on all mine access roads (to and from mine and access roadhie D94 Roads which are the
main gateway to the mining site.

7.3 Mitigation measures relating to risks of degrading and polluting Water

The measures that will be carried out to prevent the degradation and pollution of natural waters are
discussed below inrelation to mine components and timing of impact during the project.

7.3.1 Open Pit
Operational Phase

Baseline information indicates that the surface water in the area is of good. During the operational
phase it is envisaged that all water pumped from thpit will be settled in the settling ponds prior to
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discharge into the water tanks or watercourses. The settling ponds will be regularly eslted and the
sediment collected will be placed on the waste rock dump if below cutff grade.

The raw water and piocess water storage tanks will receive mine water, return water from the water
settling ponds, and make up raw water to provide a total daily requirement ranging approximately
from 2500 to 3000m3/day.

Storm water run-off from around the open pits will becollected in perimeter drains that connect to
the mine site drainage system and discharged into water storage facilities or directly into the
streams.

The open pit workshop will be equipped with dedicated waskbay areas that have impermeable
surfaces, ontainment and oil traps. The treated effluent will be discharged into the mine site
drainage system. The oil traps will be regularly checked and cleaned to prevent any overflows. The
oil trap supernatant will be sold to the used oil dealers. Qil trap redue will be stored in drums in
designated areas with impermeable surfaces and bund wall to wait for disposal at a designated
approved hazardous waste disposal site.

All open pit equipment using hydraulic fluid, oil, fuel or any other substance that hasetpotential to
contaminate surface water, groundwater or soil will be subject to a preventative maintenance
programme.

An Emergency Response Plan (ERP) will be developed Byein Resources Limitedspecifying the
procedures to be followed in the event of duel or oil spill. The plan will designate responsibilities,
describe notification procedures, list the response actions and cleanp equipment and define the
cleanrup objectives.

It is expected that pit dewatering may lower the groundwater level in the iginity of the open pit. The
indication at present is for limited groundwater movement within the area of the proposed open pit.
There are domestic boreholes within 1 km of the proposed open pits and the temporary lowering of
the groundwater level over thelife of the project is not expected to noticeably affect the amount of
water available to the residents of the area. HoweveQrein Resources Limitedvill regularly monitor
water levels in the boreholes to check this situation.

Post Closure Phase

Pit dewatering will cease at the end of project year 6. The pit will be allowed to flood naturally by
groundwater inflow and direct precipitation. This will create a new surface water resource for the
surrounding area that could be used for sustainable land usesych as irrigation for local farming,

water supply and an aquatic nature preserve or a fish pond.

4EA xAOAO ET OEA PEOO xEI1T AA 111EOI OAA AO PAOO
programme in order to evaluate water quality so that actias can be implemented in the event of
significant water contamination.

7.3.2 Waste Rock Dump
Operational Phase
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Surface runoff from the mine dump will be channeledto the sedimentation pond to settle solids
before release into either water storage fadilies or nearby streams. The sedimentation pond
discharge will be monitored to ensure compliance with Zambian effluent discharge standards.

Geochemical characterization test work was conducted on representative samples of waste rock
from the Mine site to assess the Acid Rock Drainage (ARD) risk potential. The USEPA 1310a
Extraction Leach Procedure was used to assess the risk associated with the mine waste.

The leach test results indicate that th&Sold mine waste rock is of negligible risk concerning ARD.
There is little mobilization of heavy metals into solution from the waste roclcharacterized at the
mine.

7.3.3 Gold ROM Pad shed
Construction Phase

Perimeter storm drains will be constructed around the ROM pad and ore stockpiles to intercept
surfacerun-off. These drains will connect with the main mine drain and rusoff will pass through the
settling ponds to settle the solids.

Operational Phase

The run-off from the ROM pad and ore stockpiles will be collected in drains and directed to settling
ponds where solids will settle down. Clear water will be discharged to the main mine drains
discharging to either water storage facilities or the Local stream. The drains and settling ponds will
be regularly maintained and cleaned out. Solids will be removed drdumped at the waste rock dump.

7.3.5 Water Settling Ponds

The design will be in such a way that waste water from th&oldopen pit will not be pumped into the
local streams. In addition to this work there will be additional measures put in place to preve any
further effluent release into the local streams:

Construct storm water diversion drains to intercept ponds side ruroff and direct these drainage
flows into a common drain and discharge directly into the local streams after settling the solids;

Re-profiling the area around the water settling ponds such that precipitation flows to and collects in
the drainage network around the ponds. The water settling ponds will have adequate freeboard to
withstand any storm event.

Construction Phase

The water setling ponds will be constructed so that it can retain the waste water for treatment which
will be produced over the life of the mine. Storm water cudff drains will be constructed to prevent

soil erosion and possible contamination of surface water during erations of the ponds. The
drainage water will flow into the settlement ponds and then drain into local streams.

Operational Phase

Waste water effluent will be pumped from themine pit to the water settling ponds in a pipeline at pH
6 to 8. During the dryseason there will be no drainage from the water settling ponds. Ruoff from
the perimeter earth fill wall will be intercepted in the toe drain and discharged to surface waters. The
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water settling ponds operations should have no impact on the local streasror other watercourses
in the area.

Seepage of supernatant moisture and rainwater through the base of the water settling ponds during
the wet season is unlikely to have any discernible impact on groundwater quality in the immediate
vicinity of the mine. Mine dewatering will create a potential hydraulic gradient towards the open pits,
situated within 3km radius southeast of the water settling ponds. Groundwater quality will be
monitored in the open pit and from boreholes equipped with standpipe piezometersThese
boreholes will be drilled around the water settling ponds and the open pit.

The risk of contamination of surface water from leaks from the water settling ponds delivery pipeline
will be minimized by regular monitoring and maintenance of thepipeline.

7.3.6 Mine Workshops
Operational Phase

Orein Resources Limitedwill implement measures to prevent the contamination of surface ruroff
from the mine workshop area.

The washing of mobile equipment and machine parts will be carried out in wash B equipped with
impervious flooring and spillage containment. The wash bay drainage will pass through oil traps and
then clean water will be released to the site drainage system. The oil traps will be inspected regularly
to monitor condition and performance. Gold residue will be collected and stored in drums in and
disposed of at the mine waste rock dump site. Sludge in the oil traps will be treated and disposed of
as a hazardous material at an approved site. If no appropriate site is found a {s@mediation system
will be developed on site. This system will involve the mixing of waste oil with saw dust and organic
material in order to encourage the natural breakdown of oil.

Oil traps will be installed in drains at all oil handling and storage areas in ot to capture all oily
residues. This will prevent the carryover of oil by storm water into the mine site drainage system.

Workshops will be regularly inspected to enforce for handling of spills and housekeeping. This will
form part of a preventative mairtenance program to monitor potential sources of contamination.

7.4 Mitigation measures and rehabilitation of degraded soils

7.4.1 Open Pit
Operational Phase

Topsoil removed during construction from peripheral areas of the open pit will be stored in a
designated area adjacent to the waste rock dump (nearest to the project infrastructure) for use in
future re-vegetation.

Soil contamination will be minimized by ensuring that the service; maintenance and repair of
vehicles and equipment is only carried otiin areas designed for such activity i.e. mine workshops.
The movement of any iapit mobile fuel tankers and possibly mobile electrical substations will
adhere to specified procedures to prevent the contamination of soils from accidents involvirggold
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7.4.2 Mine Workshops
Operational Phase

Any topsoil removed from the mine workshop site will be stockpiled in a designated area for future
re-vegetation. Inadequate handling and storage @oldmay result in soil contamination. To prevent

this occurring, oil will be stored in accordance withOrein Resources Limited O - AOAOEAI O ( Al
Procedure (under development). The key measures are:

Oil will only be stored and handled in designated areas;

Drains in areas where oil is stored and handled will be equipped with traps;
Oil handling and storage areas will be equipped with impervious surfaces; containment,
impact and fire protection and protection against the sun and rain; and

x  Waste Oil will be reeycled and quantities of stored oil will be kept to a minimum.

The Oil handling and storage areas will undergo regular inspections, which will determine service,
maintenance and repair requirements.

All electrical transformers if any will be fitted on mpervious surfacing with bund walls, in order to

contain any oil spills. The bund walls will be fitted with a valve to allow the collection of waste water

£l O APPOI POEAOA AEODPI OAi8 .1 OOAT O&I Oi AO TEI AITO
The workshop personnel (management, engineers, mechanics and operators) will receive training

on oil handing and disposal. The programwill focus on environmental awareness, safhandling
procedures,and spill reporting and spillage response/action.

Inadequate handling and storage of new and/or used batteries may result in soil contamination. To
prevent this occurring, new and used oil will be stored in accordance witBrein Resources Limited O
Materials Handling Procedure. The key measures are:

Batteries will only be stored and handled in designated areas;

Battery storage areas will be equipped with impervious flooring, containment, impact and fire
protection and protection against the sun and rain;

All spills will be treated as contaminated waste; 1ad

Used batteries will be stored in a designated area awaiting collection by recycling company and the
guantity of them in storage will be minimized.

In the event of an oil or battery acid spill, the procedures outlined in th©rein Resources Limited
Emergency Response Plan (ERP) will be followed. The ERP measures to be effected include:

The key personnel to be notified;

The location of any emergency equipment that will need to be used;
Corrective actionsz oil spills will be cleaned up using sawdust asraabsorbent;
Rehabilitation requirements; and

Correct handling and disposal of any contaminated waste (soil).

[ i e ]
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7.4.3 Mine Waste Rock Dump

Waste Rock Dump Premining Phase

No rare or endangered species of flora or fauna were identified in the project arearihg the baseline
study. A survey of fauna in the area indicated that only small mammals, reptiles, fish, birds and insects
are present. Population pressure and uncontrolled hunting has destroyed or caused the larger
mammals that were once present in ther@a to move away.

Public Safety
Orein Resources Limitedwill inform the public concerning the dangers of entering into areas of

mining operations through public consultation, liaison with local community leaders and erection of
warning signs. Mine securiy will remove intruders from the mine site.

Archaeology

I OxATE 1T 0A0OS 1T &£ OEA OEOA Al A AGénARe@dEs linttedx E OE
employees during the baseline study revealed that no archaeological or cultural sites exist within the

area of the waste rock dump.

Operational Phase

Surface Water
Details of surface water protection measures are outlined below.

Dump Stability
To maintain the stability of the waste rock dump and prevent erosiorQrein Resources Limitedwill

incorporate the following procedures: -

A strategy of dumping weathered waste rock in central dump areas and using more competent waste
rock for construction of the outer walls. The more competent waste will also be used to dress dump
slopes;

The waste rock dump will bedesigned according to best industry practice with an overall slope angle
of 35°. The dump will be constructed in 10m lifts with 5m wide berms and an inteberm slope angle
of 42°. The waste rock dump will attain maximum height of 40 metres;

The dump will be of terrace construction;

The dump construction will be regularly checked to ensure that it is as per design; and

x Perimeter drains and a sedimentation pond will be constructed to control/manage surface
run-off. The drains and sedimentation ponds will beegularly inspected and cleared of solids
and debris before the start of each wet season.

Orein Resources Limitedwill progressively rehabilitate the sidewalls of the waste rock dump over
the life of mine with appropriate indigenous vegetation to prevent eosion and rehabilitate the upper
surface of the dump at closure in year 6 of operations.

Aesthetics
The waste rock dumps for the mine sites will be approximately 1.5km from the main dirt road which.
The dump will attain a maximum height of 40m.
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Postclosure Phase
The physical condition of the waste rock dump and the quality of dump surface ruwff will be
monitored as part of the postclosure environmental monitoring plan.

7.4.4 Water settling ponds

Construction Phase

The mitigation measures for site tearance at the water settling ponds extension site are the same as
those described for the waste rock dump, ROM pa@pldHandling Centre.

Operational Phase
Details of surface water protection measures for the water settling ponds are outlined below.

Incidents and Public Safety

Failure of the water settling ponds could occur due to ovetopping of the dam wall or erosion of the

perimeter earth fill wall. To prevent failure of the water settling pondsQOrein Resources Limitedill

operate the water OAOO1 ET ¢ PI T A0 AAAT OAET ¢ OF OEA poi AAAOD
Operating Manual. As a minimum, the following measures will be implemented:

Rainfall will not be allowed to accumulate around the water settling ponds. Rainwater will be
decanted and used as process water in the plant;

In the event of a 1:10Byear storm, excess water will be retained in the water settling ponds and
subsequently discharged via the decant;

The dam wall, toe drain, filter drain outlets, freeboard, decant structurand beach above decant pipe
will be inspected weekly by a competent person and an inspection record kept on site;

A In an emergency, procedures outlined in the Emergency Response Plan will be followed; and
A To ensure public safety, signs and a fence will lmeected around the water settling ponds to
warn the public of the dangers associated with the water settling ponds.

Aesthetics

The water settling ponds perimeter wall will attain a maximum height oPm. The ponds outer surface
will be progressively re-vegetated to blend in with the surrounding Miombo woodland. It is unlikely
that the water settling ponds will impact the natural topography of the area.

Postclosure Phase

Unless a use of the Water settling ponds can be found (reprocessing), the Water segjlponds will
be backfilled and profiled and revegetated at closure. The decant will be sealed. Annual evaporation
exceeds annual rainfall by approximately 700mm at the project site. Rainfall accumulating atop the
ponds will either evaporate or infiltrate the soil. Slope ruroff will be intercepted in the perimeter
drain and discharged into the local streams. No post closure environmental impacts are expected.

7.4.5 Open Pits

Operational Phase

Surface Water / Groundwater and Soils

Details of surface water potection measures for the Open Pits are outlined below.

Pit Stability
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Storm water and erosion management measures will include the construction of diversion channels
around the perimeter of the open pit and profiling of the haul roads to redirect storm wiar run-off
away from the pit and slopes. The pit will be dewatered to prevent the buitdp and accumulation of
water. These measures in addition to ongoing review of pit slope design and best blasting practices
at final pit limits will minimize the risk of pit wall failure.

Waste Generation
Waste that is generated from the repair, maintenance and service of open pit equipment will be
handled, stored and disposed of according tOrein Resources Limitedvaste management plan.

Public Safety
The public will be informed of the dangers of entering into areas of mining operations through public

consultation, liaison with local community leaders and signposting. Mine security officers will
remove intruders from operational areas.

Postclosure Phase
The following management actions are proposed for the open pit posfosure phase.

Pit Wall Stability

Final pit walls will be designed with adequate factors of safety to ensure lortgrm pit stability. The

pit perimeter will be profiled to prevent surface run-off flowing into the pit or saturating the pit wall.
OEO xAll OOAAEIEOU xEI 1T AA 111 EQitoankdtal roditorbdd O O
program.

Public Safety
Warning signs and fencing will be erected around the mine site and on approach roads te thmine

to warn the public of the danger of falling into the pit and/or drowning.

7.4.6 ROM Pad and Processing Facilities
Construction Phase

Site Clearance

The footprint of the ROM Pad and process plant is very small in relation to the other mine
components, being approximately 26,936 m The mitigation measures are the same as those
proposed for site clearance at the waste rock dump.

Public Safety
Orein Resources Limitedwill inform the public concerning the dangers of entering into construction

areas through public consultation, liaison with local community leaders and erection of warning
signs.

Management of Contractors

Environmental management requirements will be included in all contracts between the contractor
and Orein Resources Limitedn order to effectively manage contractors and prevent any unnecessary
environmental degradation. The principal contractor will submit a Construction Environmental
Management Plan tdOrein Resources Limitedor approval by the Project Manager. The contractors
will be monitored and audited against the agreed upon environmental requirements in their contract.
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An induction courses on safety, health and environment will have to be attended by the principal
contractor, employees and sufontractors before they carenter the site.

Operational Phase

Public Safety

Orein Resources Limitedwill inform the public of the dangers of entering areas of operations and
erect warning signs.

7.4.7 Transport Infrastructure
Operational phase

Accidental Spills/Releases

The contamindion of soil, air and/or water resulting from the spill of oil will be minimized. Orein
Resources Limitedwill implement procedures for the transport of hazardous materials to, from, in
and around the mine site. These procedures include but are not limitdd: -

Documentation and inventory control through a chain of custody;

Emergency response training for allOrein Resources Limitedemployees and contractor
employees;

Tracking and notification of shipment location and condition;

Carrying ontboard emergency equipment;

Use of designated transport routes only;

Vehicle road worthiness checks and implementation of a preventative maintenance
programme; and

x Random and unannounced safety inspections.

X X X X

All outside contractors will adopt these procedures, whih will be incorporated into all contract
agreements.

An escort vehicle will accompany explosives trucks and all vehicles will be flagged.

Tarpaulins will cover open top bulk transport trucks in order to prevent spills resulting from the
exposure of concelrate to rain and/or wind.

Mine transport infrastructure including roads, bridges, culverts and traffic signs will be subject to a
preventative maintenance programme to ensure that they are kept in a good condition. This will
reduce the number of roadaccidents, which could potentially result in soil or water contamination.

7.4.8 Materials Handling and Storage
Mine Stores

Operational Phase

Acid Storage Tanks

The acid storage tanks will be above ground types. The tanks will be installed in banded coneret
walls whose capacity will be twice that of the tanks. This will be done to ensure that in case of leakage,
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the banded wall is able to contain all the acids that would leak from the tanks. The tank capacity that
will be installed will be about 100,000 t0200,000 litres capacity. Apart from these features, other
features include:

U The tanks being supplied with fire retardant and ultra violet resistant additives as per specific
requirements.

The tanks being designed for pressure and vacuum conditions.

The tarks being supplied with double wall construction.

The tanks will be designed and supplied for above and underground applications.

The tanks will have thermoplastic welded joints with conductive layer.

Vertical cylindrical, horizontal cylindrical and with require type of end closures.

Supplied along with additional accessories like ladder, handrail, platform, level indicators, leg
supports and saddle supports.

[ I e e et ]

Accidental Releases/Spills

The risk of a fuel spill occurring will be minimised by equipping all he fuel storage areas with
statutory bunding containment (of 110% storage capacity) and concrete surfaces. Procedures

i O0O1I ETAA ET OEA T ETA8O 3PEITACA 2A0DPITOA 01 AT xEI
These procedures include but are nblimited to the cleanup action to be taken, the cleaup

materials to be used and the appropriate disposal practices for contaminated soil and cleap

materials used. All spills will be dealt with in accordance with th@©rein Resources Limited O 3D EIl | AC

Prevention, Control and Cleasup Plan.

Orein Resources Limitechas no plans for any subsurface fuel storage tanks on the mine site. Spills of
oils, greases and chemicals during handling and storage will be immediately cleaned up following the
procedures outlined in the Spills Prevention, Control and Cleanp Plan. Training will be given to
employees handling oils, reagents and chemicals that will focus on potential risks, safe handling
procedures, safety precautions, first aid, emergency response and appriate disposal practices.

Hazardous Substances

Material Safety Data Sheets (MSDSs) will be obtained®yein Resources Limitedor all the chemicals
used on the site. These sheets will specify hazards, compatibility with other substances and specific
handling, storage or disposal requirements. The end users will have copies of the relevant MSDSs and
receive training on the hazardous substances used in their area of operations.

Handling

Orein Resources Limited

x provide safety data sheets (kept in a hazdous substance register) to employees and others
who may be exposed to chemical at the workplace;
ensure containers containing chemicals are correctly labelled;
ensure that the contents of any pipework or process vessels containing chemical are
adequatdy identified;

x assess the risk of injury or harm to people resulting from the use of chemical,
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x prevent exposure by means other than personal protective clothing or equipment as far as
practicable;

x where itis not practicable to adequately reduce theisk without personal protective clothing
or equipment, provide such clothing and equipment and ensure there are systems in place
for its safe use and maintenance;

x provide sufficient information, training and supervision to employees to allow them to use
chemical safely; and

x  Plan and train for emergencies such as fire, spills and poisoning.

Very small quantities of chemical, even as little as the size of an aspirin tablet when ingested or
inhaled could be lethal. It does not matter whether you are partfa large operation using tonnes of
chemical or just using a few grams in a small workshop.

For this reason,Orein Resources Limitedwvill ensure that any employee who works in a place where
chemical is used or stored:

x  prevent accidents by following the poper procedures for safe handling, storage and disposal,
x  be able to recognise the early signs and symptoms of chemical poisoning; and
x Be prepared for an emergency by learning the correct firsaid treatment.

Orein Resources Limitedvill always avoid poisoning by preventing chemical from entering the body.
Entry to the body can be from:

U breathing chemical gas or dust;
U swallowing chemical solids or liquids; or
U Absorption of chemical solutions through the skin.

Effects may occur within seconds to mintes following inhalation and could be delayed several hours
following skin absorption. To avoid breathing in chemical gas or dust,

Orein Resources Limitedwill:

ensure chemical is stored in a closed container;

keep workplaces and stores dry and well vetilated,;

ensure that acid chemicals cannot accidentally come in contact with chemical;
do not smoke or keep cigarettes in areas where chemical is used or stored;
use the appropriate respirator;

wash and dry the respirator after each use and seal it & clean plastic bag; and
Do not store the respirator in areas where chemical is used or stored.

X X X X X X X

Chemical Handling

Orein Resources Limitedwill:

x  provide safety data sheets (kept in a hazardous substance register) to employees and others
who may beexposed to chemical at the workplace;
ensure containers containing chemical are correctly labelled;
ensure that the contents of any pipework or process vessels containing chemical are
adequately identified,;
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x assess the risk of injury or harm to people reulting from the use of chemical,

x prevent exposure by means other than personal protective clothing or equipment as far as
practicable;

x where itis not practicable to adequately reduce the risk without personal protective clothing
or equipment, provide such clothing and equipment and ensure there are systems in place
for its safe use and maintenance;

x provide sufficient information, training and supervision to employees to allow them to use
chemical safely; and

x  Plan and train for emergencies such age, spills and poisoning.

Very small quantities of chemical, even as little as the size of an aspirin tablet when ingested or
inhaled could be lethal. It does not matter whether you are part of a large operation using tonnes of
chemical or just using &ew grams in a small workshop.

For this reason,Orein Resources Limitedwill ensure that any employee who works in a place where
chemical is used or stored:

x  prevent accidents by following the proper procedures for safe handling, storage and disposal,
x beable to recognise the early signs and symptoms of chemical poisoning; and
x Be prepared for an emergency by learning the correct firsaid treatment.

Orein Resources Limitedvill always avoid poisoning by preventing chemical from entering the body.
Entry to the body can be from:

x  Breathing chemical gas or dust;
x  Swallowing chemical solids or liquids; or
x  Absorption of chemical solutions through the skin.

Effects may occur within seconds to minutes following inhalation and could be delayed several hours
following skin absorption. To avoid breathing in chemical gas or dusDrein Resources Limitedwill:

ensure chemical is stored in a closed container;

keep workplaces and stores dry and well ventilated,;

ensure that acid chemicals cannot accidentally coma tontact with chemical;

do not smoke or keep cigarettes in areas where chemical is used or stored;

use the appropriate respirator;

wash and dry the respirator after each use and seal it in a clean plastic bag; and
Do not store the respirator in areasvhere chemical is used or stored.

X X X X X X X

7.4.9 Fuel Handling and Storage
Operational Phase

Accidental Release/Spills

Regular inspections of surface fuel storage tanks will be carried out in order to minimise the risk of
contamination of soils and water throughhandling or leak/rupture of a fuel tank. In addition,
monthly reconciliation of fuel stocks will be undertaken in order to detect any fuel loses.
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Drainage from fuel storage and handling areas will be isolated from the mine site drainage system
and passedhrough an oil trap prior to release. Oil traps will be regularly monitored and cleaned and
drains will be kept clear.

7.5. Water pipeline

7.5.1 Construction phase
Surface water

Reuse of water during construction and operational phases will be instigated his includes use of
dirty water for dust suppression and watering of the lawns.

Waste disposal

All solid wastes shall be removed from the site to an approved waste disposal site and no burying or
burning of wastes shall be permitted. No littering willbe permitted.

Waste shall be stored in such a manner that it does not generate nuisances of odour and unsightly
visual impact. For storage, solid waste will be located in covered, leak proof containers.

All materials with use value such as scrap metal,ad paper, and plastic will be recycled or reused
for other purposes or sold to other users.

Hazardous waste such as waste oil and sludge will be handled differently; waste oil will be stored for
sale to recyclers or those using the oil as a source of eggr

Land use conflicts

Installations will be located on areas where other land use possibilities are low.

The company will uphold best practice environmental management aimed at protecting the areas
biodiversity.

7.5.2 Operational phase
Surface andgroundwater

Careful use of water resources will be implemented to reduce wastage arising from spills and leaks.
Awareness will be created among the work force on the need to conserve water. Regular monitoring
of the water pipe network for leaks will be undertaken. Housekeeping measures shall be employed
at the mine to ensure that leaking pipes are fixed as soon as practical while recycling and reuse
options for wastewater shall be considered.

Rain harvesting options will be explored and implemented.

7.6 Waste Management
Operational Phase

Industrial Waste Generation

Significant quantities of scrap metal and empty containers will be generated. These should be sold or
recycled to minimise the amount stored at the mine. All the industrial waste will be disposed of
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according toOrein Resources Limited O 7 AOOA - AlicyfaquiStrdpiSéles Procedures. The
waste will be stored in secure areas. The materials will be sorted to facilitate reuse/recycling. Scrap
metal dealers and used equipment dealers will be encouraged to remove waste materials. Reusable
materials such asempty drums, used conveyor belts and timber will be reused by the mine, sold or
given away. Used tyre will be painted by the mine and used to mark the edges of roads, bends,
operational areas and accident black spots.

Waste Separation

General waste generatd onsite (wood, plastic and organic waste) will be separated on site. Three
different coloured and labelled bins will be provided in appropriate areas.

Waste will be reused where possible on or off site i.e. organic waste composted and wood waste re
used for construction or conversion into sawdust for oil spill absorption. Waste that cannot be re
used or recycled will be disposed of on the designated waste site.

Hazardous Waste Generation

Hazardous waste such as oils and grease will be stored in a sez@rea. The area will be covered,
have a concrete floor and 110% containment capacity. Sawdust that is used to clean up oil and grease
spills will be contained in a secure area and mixed with a small amount of organic material and soil
in order to encourage the bioremediation of the contaminated sawdust. The success of the bio
remediation system will be reviewed annually through an annual hydrocarbon monitoring campaign.
Non-compatible hazardous waste will be stored at separate sites. Used oil will be sdtda recycling
company and greases returned to supplier or incinerated according to approved disposal practices.

7.7 Occupational Health and Safety Plan

Orein Resources Limitedwill implement internationally accepted occupational health and safety
standards and procedures throughout its operations. This will create a safe workplace thereby
protecting its employees from accidents and sickness. The key measures involved are described in
the following sections.

7.7.1 Workplace Air Quality and Temperature

In addition to the air monitoring outlined above, good ventilation will be provided in the workplace.
The condition of protective respiratory equipment and air quality monitoring equipment will be
routinely checked and maintained, as well as any warning systes.

Protective respiratory equipment will be provided and worn by all employees when exposed to
welding fumes, solvents and other substances present in the workplace. Respiratory protection will
be worn at all times in dusty environments and when air mortoring data indicates that respiratory
protection is required. Dust masks will be issued to all employees working in areas where
particulates (inert or nuisance dusts) may exceed the statutory limit of 10 mg/rhi.e. crusher plant
and concentrate storage agas.

OHS officers will conduct routine inspections to ensure the appropriate respiratory protection
equipment is in good working condition and being used correctly.
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7.7.2 Workplace Noise
All plant equipment (belonging to the mine and contractor) will undego routine maintenance to
ensure it is in good working order and to minimise noise levels.

Where it is practical and feasible to do s®rein Resources Limitedwill install sound-insulation and
control rooms to decrease the average noise level exposurerinrmal work areas.

Orein Resources Limitedvill adopt the international standard of 82 decibels (dB) for exposure of its
employees to noise over an &our shift. Employees will wear the appropriate ear protection
provided in workplaces where noise levelexceed 82 dB. Safety officers will monitor noise levels and
the use of protective equipment to ensure the appropriate and correct use of the protective
equipment by employees.

7.7.3 Working in Confined Spaces

Entering into confined spaces such as tanksessels, sumps and excavations to carry out inspection,
repair and/or maintenance can expose workers to the danger of toxic, flammable or explosive gases,
or lack of oxygen. These spaces must be tested for the presence of gases or lack of oxygen and
adequate ventilation provided before and during occupancy. Employees working in confined spaces,
which may become contaminated or deficient in air, must wear appropriate aisupplied respirators.
Suitably equipped observers will be stationed outside of confinedpsces to provide emergency
assistance if required to people working inside.

7.7.4 Handling and Storage of Hazardous Material

All hazardous (reactive, radioactive, corrosive and toxic) materials or substances will be stored in
appropriate and clearly labeled containers or vessels. Fire protection systems and secondary
containment will be provided to the storage area to prevent fires or the release of hazardous
materials to the environment.

The storage and handling of hazardous materials will be carried iaccordance with the Zambia
Mining Regulations andOrein Resources Limited O - AOAOEAI O (AT AT ET C 001 AAA
development).

7.6.5 Employee Health - General

Orein Resources Limitedwill provide an onsite ambulance to deal with mining emergenes. The
mine will help the current medical facility in the area to be equipped with medical material,
medicines and vaccines and be adequately staffed.

Pre-employment and regular medical examinations will be carried out on all mine employees. As a
minimum, the baseline medical examination would include the following:

U A short medical history of the employee and his family history;
U Full occupational history of the employee;
U Signature of the employee to state that the above information is accurate andrrect;

Examination of-

1 Weight;
1 Height;
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9 Blood pressure;

Pulse;

Urine test;

Eye Test (Snellen Chart);

Chest Xray (large 35 cm x 43 cm) indicating date and name of employee orray plate;
Audiometry test - physical and visual inspection of both ears;

Lung function; and

Cardio-respiratory examination (general physical examination).

=4 =4 =4 =4 -4 4 4

This examination will be performed at a government bureau in Kitwe.

Orein Resources Limitedwill provide well -equipped sanitary facilities for its employees. Workers
will be encouraged to wash or shower frequently, particularly those employees exposed to dust,
chemicals or pathogens.

Workers in areas of high temperature and/or humidity will be allowed to take frequent breaks away
from these areasOrein Resources Limitedvill strive to reduce the risk of malaria by spraying offices
and workshops as well as surrounding communities and providing insecticide treated nets.
Employees will also be informed and counselled with regard to HIV/AIDS to reduce the further
spread of the disase. The Medical Officer (MO) will keep a record of employee medical examinations,
specific surveillance records and medical history.

7.7.6 Employee Safety - General
The general safety of employees while at work will be the responsibility @rein Resources Limited,
except in cases where the employee was acting in a negligent and dangerous manner.

Conveyors and similar machinery will be provided with emergency stop buttons to prevent
accidents. Guards will be fitted to all drive belts, pulley, gears and @hmoving parts to protect
workers. Raised platforms, walkways, gantries, scaffolds, stairways and ramps will be equipped with
handrails and nonslip surfaces. All electrical equipment will be grounded, well insulated and
conform to applicable codes. Plansite piping will be colour coded for acid, water, compressed air,
process solution etc.

Mine employees will be provided with appropriate personal protective equipment as demanded by
their activities, eg; hard hats, safety boots, overalls, ear and eye fection, dust masks and gloves as
appropriate.

The Mining Explosives Regulations governing the safe storage, handling and transport of explosives
to, in and around the mine will be strictly enforced. Only qualified and certified personnel will be
allowed to carry out blasting operations.

Hazard signs will be erected or posted around the plant and mine site to warn employees and
contractors of potential dangers.

Contact telephone numbers of persons and services to be notified in the event of an emergency wi
be posted on all notice boards.
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7.6.7 Employee Training

Employees will receive specific training from accident prevention and safety officers concerning the

hazards precautions and procedures for the safe storage, handling, transport and use of poteliyia

EAOI £01 | AOCGAOEATI O OEAO AOA OAI AOGAT O O1 AAAE Aibil
include key information from the Material Safety Data Sheets (MSDSs) for potentially harmful

material and substances. Employees will also receive trang regarding safety, health and
environmental matters including accident prevention, safe lifting practices, correct use of MSDSs,

safe chemical handling practices, and proper control and maintenance of equipment and facilities.

This will aid in the prevention of accidents or chemical spills.

Training will also be given on emergency response systems and procedures including the location
and proper use of emergency equipment, use of personal protective equipment, procedures for
raising the alarm and notifying emergency response teams, and the proper response actions for each
foreseeable emergency situation. Daily safety and environment briefings including inspections of
personal protective equipment will be conducted by relevant supervisors or shift contrégrs.

A safety and environmental induction will be carried out for new employees and for any person
arriving on site after a break exceeding two weeks or any contractor commencing work on site. The
safety induction will cover; the use of personaprotective devices, dangerous areas, appropriate
conduct, emergency response procedures and waste management. The induction will be compulsory
for all persons entering the site to do work.

7.6.8 Emergency Fire and Rescue Services

The Mine Project site isrelatively remote from urban centers equipped with a firefighting service,
the nearest beingn Chisamba(approximately 45km by road). As such the mine will be unable to call
on municipal fire services in the event of a fire or other emergency. Tl&oldmine site will therefore

be equipped with its own fire tender (water cart equipped with pump and water canon). A volunteer
mine rescue team will be established to assist in firefighting and emergency rescue services. This
team will be provided with specialig training.

7.6.9 Health and Safety Records

In addition to the medical records kept by the Medical Officer, the Project Manager through appointed
Environmental Officer will maintain records of all significant environmental matters, including but
not limit ed to accidents, monitoring data, occupational illnesses, spills, fires and other emergencies.
This data will be used to evaluate and improve the efficiency and effectiveness of the environmental
health and safety programmes.

Health and safety statistics Wl be reported on at Orein Resources LimitedvVlanagement Meetings
and included in annual mine environmental reports.

7.6.10 Emergency Response and Preparedness Plan

Orein Resources Limitedwvill develop an emergency management plan which will outline emergency
measures to be undertaken in the event of a major loss incident such as (but not limited to); open pit
wall failure, fire, or Water settling ponds failure.

The Emergency Action Plan (EAP) will deta#:
V Immediate actions to be undertaken;
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V Evacuation and/or containment measures; and
V Contact details for persons responsible for implementing emergency measures.

The emergency measures will be communicated to all relevant employees and the EAP will be posted
at strategic working areas such as change houses andetg briefing rooms.

7.7 Social Management Plan

Orein Resources Limite O 3etoAdilc and Culture plan has been detailed below. The main
objectives of the plan are:

x To preferentially maximize the use of local and provincial employment opportunities,
wherever possible and economically feasible;

x To encourage the economic expansion and diversification i@hisambatown through the
provision of aid to third parties and to encourage diversification away from the mining sector;

x  To implement the corporate Occuptional Health and Safety Policy and strive to ensure that
all Orein Resources Limitedemployees are aware of the policy and their role within this
policy;

x  To ensure that the any relocation of people is carried out to World Bank Standards and that
the relocated population are satisfied with the process; and

x To explainOrein Resources Limited O AT OEOT 11 AT OAl bPi 1 EAEAO O OE
public consultation and feedback throughout the project.

The proposed Mine Project is projected to operate fasver 30 years and will employ approximately
300 permanent employees). The implementation of social policies that provide financial aid to the
local population will occur when the mine is fully operational and a profit is being generated. The
socio-economicand cultural objectives are described in detail below.

7.7.1 Maximizing Local Economic and Employment Opportunities

The proposedGoldMine will maximize local employment during the mining project by implementing

a strategic program that will focus on the employment of people from the mine area and nearby

villages, and will only look further afield in Zambia due to the lack of mining sks in the local area.

4EA ATiPATU EO Al OANOGAI 1HPPi OOOT EOUS AiIiDPITUAO A
employed. The local population will be given priority with regard to employment, dependent on

experience and qualifications.

Orein Resouces Limited will develop an engagement strategy for contractors such that local
contractors are employed where practicable in preference to foreign contractors, dependent on their
ability to carry out the necessary work. This will improve the competency amh capacity of local
contractors to carry out large scale operations.

Orein Resources Limitedwill develop safety standards and guidelines to which employees and
contractors are expected to adhere. The OHS Plan will incorporate an HIV/AIDS awareness cagpai

Orein Resources Limitedwill develop a retrenchment campaign for its employees and counselling
will be provided for those employees experiencing a retrenchment. This will aim to promote
sustainable livelihoods and promote employee mental and physichkealth during retrenchment.
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7.7.2 Local and Regional Economic Growth

Orein Resources Limitedvill implement a local procurement strategy that will support local business
development where cost effective and practicable. The distribution of information thragh the Orein
Resources Limitednformation office on mine site will provide details for carrying out business with
the company for supplies and contracts. This will provide opportunities for employment and
business entrepreneurship within the area.

Orein Resources Limitedwill require the provision of a consistent electricity supply in order to carry
out operations and it is planned for either the mine to connect to the national grid, though initially it
is planned to use a diesel generator. This may ena@age the electricity supplier to extend their
supply power lines to the rest of the community.

7.7.3 Social Policy

Orein Resources Limitedwill implement its Social policy (under development) with all employees
and contractors. The responsibility for thesuccess of this policy is with all mine employees and
contractors and implementation of this policy will be monitored by the senior management at regular
intervals.

7.7.4 Land Use and Settlement

Orein Resources Limitedwill apply for the delineation of the mine site as an excluded zone and, for
safety reasons, will fence off the mine boundaries to prevent inadvertent access to the sirein
Resources Limitedwill liaise with the local population and form pathways around the exclusion zone
for their access.Orein Resources Limitedvill monitor the fence line to ensure no unauthorized access
takes place. This is mainly a requirement for the health and safety of the local population since there
will be numerous safety hazards, such as open pits and mine mawéry, which could seriously injure
any unauthorized person.

The settlement of the local population in the exclusion zone will be prohibited for safety reasons and
access will be denied to persons entering the mine for reasons other than business or as iaem
employee. This will be communicated to the local population through public consultation and signs
will be posted along the fence in Lunda and English.

Orein Resources Limitedwill engage with the local communities to encourage the protection and
planting of trees under a natural resources management scheme. This will involve the prevention
and discouragement of further unnecessary deforestation in accordance witrein Resources
Limitedd O #1 OPT OAOA %l OEOT 11 AT OAl o011 EAUS

Orein Resources Limitedwill ensure that all mine hazards, such as the waste rock dump, open pits,
WSP etc., are clearly signposted onsite, even within the restricted zone for the safety of mine
personnel and visitors to site.Orein Resources Limitedwill raise awareness amongst the loal
population about the dangers of mining activities through public consultation.

Orein Resources Limitedwill inform its employees and the public about the dangers of mine water
streams (effluent, process water etc.). Signs in local languages will givetalks of the hazards and
health issues related to water streams on site and locate areas where potential drowning may occur.
The aim is to prevent the use of mine water by the public and mine employees.
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7.7.5 Health Plan
Orein Resources Limitedwill provid e basic medical supplies to local health Centres located within
the license area in order to use these clinics for the basic health provisions for mine employees.

Orein Resources Limitedwvill provide basic healthcare and sanitation for its employees. Thaine will
assist the health centre. Change house facilities will be provided onsite to ensure all employees are
able to change into work clothes at the commencement of their shift and to be able to cleam and
change into nonrwork clothes after shifts.

The implementation of an HIV/AIDS program to reduce and prevent the spread of AIDS will be
carried out onsite. Malaria rollback programs will be implemented an@®rein Resources Limitedwill
spray the mine site and surrounding communities.

The EIA Regulatios, S.I No. 28 of 1997 state that the developer must provide an Environmental
Management and Monitoring Plan (EMMP) for a new developmental project. An EMMP outlines all
measures are required for environmental protection, which include mitigation measures,
responsible personnel and monitoring plans throughout the life of a project.

Provided in the table below is a summary of how the impacts during the construction, operation and
decommissioning phases of the project were rated:
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7.1 ENVIRONMENT AND SOCIAL MANAGEMENT PLAN
Table 17: ESMP FOROREIN RESOURCES LIMITHBINE OPERATIONS
Impact Enhancement/ Mitigation Frequency of Monitoring Time Performance Responsible Cost

measures What to | Frequen | frame indicator person (USD)

monitor cy

Enhancement measures for Positive Project Impacts
Increased To maximize this benefit, where| Amount of | Monthly Mine Increased Mine Manager | 2,000
Contribution  to | possible procurement of | revenue lifecycle | revenue to the
the Mining Sector | services from local contractors | contribution national

and locally produced raw| to the national treasury  and

materials during the | economy contractors

construction phase should be engaged on the

done. project.
Capacity building | Training will be provided to | Policy Weekly Mine A policy in place | Mine Manager | 1,200
and technology| permanent maintenance staff at| activities lifecycle
transfer the existing mine to maximise of

the benefits
Local economy| Where possible procurement of| Number of | Bi-annual | Operatio | Employees on| Mine Manager | 7,000
support services from local contractors| people n phase | site

and locally produced raw| employed at

materials during the | the mine and

construction phase should be| contractors

done working

onsite.

Increased Where possible procurement of| Tax Annual Construc | Tax remittance | Mine Manager
government services from local contractors| remissions tion and | receipts/record
revenue and locally produced raw operatio | s

materials during the n

construction phase should be

done.
Employment Orein Resources Limited&Zambia | Number of | Monthly Construc | No. employed in| Mine Manager | 25,000
creation and | will employed about 200 | people tion project

phase
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contribution to | permanent workers for the | employed by construction
poverty reduction | mining project. the project phase
Capacity building | Workers that shall be employed| Workers skills | Monthly Construc | Level of skills| Mine Manager | 2, 000
and skills | shall acquire skills in mining tion & | acquired
development sector. operatio
n
phases.
Subtotal costs 46,200
Mitigation measures for Negative Project Impacts
Impacts on the| Clearing of the site will however| Construction | Daily Construc | Alignment Orein Resources| 5,000
existing flora be confined to the project | activities tion between actual| Limited
boundaries. Soll erosion Mine site

processes by wind and rain due
to vegetation cover clearance
will increase but these will be
controlled by: Restricting
vegetation clearance and
excavations activities within the
footprint of the project site; and
Construction of an effective
storm water drainage network
and using other well

engineering
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Impacts 1 Hazardous material will be| Accidents Daily Construc | Accidents Mine Manager | 5,000
associated  with| managed in accordance with with the tion and | Records

health and safety| Waste Management| proposed Operatio

risks, exposureto Regulations. Adequate project site n

hazardous protective equipment shall be

conditions provided to the persons

handling hazardous materials
and those who are likely to be
exposed to such conditions.

9 The developer will not allow
any developments around the
mine that could put the
workers and the local
community at risk.

1 In the event of exposure to
hazardous conditions Orein
Resources Limitedfirst aiders
will attend to the patient prior
to immediate relocation of the
patient to the nearest medical
facility in Chisamba

Impact on | Land degradation due to the| Construction | Monthly Construc | Presence of| Orein Resources| -
Landscape and| creation of land overburden| activities; tion & | overburden Limited
Visual Amenity material and dumps on the mine Operatio | material

site. n
Impact on | { Monitor the Mine site invasion | Invasive Daily Construc | Free from | Orein Resources| 2,000
Diversity by native and alien species and species tion & | invasive alien| Limited, ZEMA

employ mitigation measures. Operatio | species.
1 Adhere to strict conservation n

practices. And limit vegetation
clearance to the critical areas.

Mining , | 1 Use the existing roads to Access roads | Daily Construc | Only  existing | Orein Resources| 35,000
Construction and| access the mine site to reduce tion & | access roads arg Limited

maintenance the impacts on the operatio | used

related impacts surrounding flora. n
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Monthly Operatio | Records/report | Orein Resources
n s on monitoring | Limited
Soil and Geology | Slippery ground during wet | Exposure of| Daily Construc | Records/report | Orein Resources| 8,000
months. This will be mitigated | rocks, soil ad tion and | s on monitoring. | Limited
by avoiding resuming work | rock breaking Operatio
immediately after the rains and n
by applying blast on road
networks.
Floating rock boulders in sub
soil z This can present a high
risk during the construction /
operation stages of the project.
It can result in unstable
structures. Deailed mapping of
subsurface should be carried ot
as a mitigation measure.
Vegetation shall be cleared only| Vegetation Daily Construc | Records/report | Orein Resources
in area that shall be inundated to tion & | s on monitoring. | Limited
prevent soil erosion in the areas Operatio | Vegetation is
adjacent to the specific area thal n cleared only in
shall be inundated. area that shall
be inundated.

To reduce soils contamination,| Hazardous Daily Operatio | Records/report | Orein Resources
hazardous fuels and oils and fuels and oils, n s on monitoring | Limited
solid waste shall be managed ir] solid waste.
accordance with the provisions
of relevant Zambian
environmental regulations.
In case the contamination| Contaminated | Daily Construc | Records/report | Orein Resources
occurs, the contaminated soil soil tion & | s on monitoring. | Limited
shall be treated appropriately Operatio | Containment
using the best soil treatment n soils are
methods, or per adequately
recommendations from ZEMA. treated.
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To prevent soil compaction, the| Soil Daily Construc | Records/report | Orein Resources
activities likely to compact the | compaction tion & | s on monitoring. | Limited
soil shall be restricted to the Operatio | Soil compaction
area that shall be inundated as n is restricted to
much as possible. the area that
shall be
inundated
Noise pollution & | Activities involving noisy | Activity Daily Construc | No noise | Orein Resources| 5,000
vibration machinery or activities shall be| duration tion generating Limited
restricted to between 07:00 activities are
18:00 to minimize disturbance conducted
to the nearby community. before 07:00 or
after 18:00
Noise levels shall be kept below Noise Daily Construc | Noise levels| Orein Resources
80dB. tion kept below | Limited
80dB.
Air pollution and | The dusty portions of the site| Dust Daily Construc | Dust is
dust generation shall be watered regularly, and tion adequately
reasonable vehicular speed suppressed.
limits shall be adhered to.
Limit machinery and vehicular | Traffic  flow | Daily Construc | Dust and CQ | Orein Resources| 2,000
movement to essential work| and speed tion nuisance kept Limited
only limits
Machinery shall be maintained| Machinery & | - Construc | CQ (or soot) | Orein Resources
regularly to reduce CQ | vehicle tion nuisance Limited
emissions. maintenance reduced
Risk of | The local community will be| No. of | Weekly Construc | Community Orein Resources
construction informed of construction | reported tion know and can| Limited
activities dangers prior to | incidents in relate the
commencement of the activities.| community dangers
Increased Orein Resources Limited will | Sensitization | Daily Construc | Sensitization Orein Resources| 1,000
HIV/AIDS use the existing company policy| activities and tion & | activities Limited,
transmission on HIV to sensitize workers and| materials operatio conducted Chisamba
community on the disease. n DHMT,
Total costs (USD) | 83,000.00
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7.6 Emergency Response and Preparedness Plan

This Emergency Response and preparedness Plan is a guide to respond to emergency situations
which may arise during the operation of the mine. The plan identifies likely emergency situations
together with their causative factors followed by an elaboration bthe proposed response. The plan
finally identifies the respondents in order of priority. It is anticipated that implementation of the plan
would help minimize the risks associated with implementation of the proposed project within
acceptable levels. Theplan is however subject for review each time there is a new, unforeseen
emergency situation and incorporates all causative factors resulting in such emergency situations for
improved future response performance.

The primary aim of the Plan is to:

V Safeguardlives of people working within the project site that may be caused as a result of the

operations.
V Lessen property damage of people living in the surrounding areas of the project site

7.6.1 Categorization of Emergencies

Emergencies shall be categorigs three levels as shown below:

(a) First Level: Non-emergency-but unusual

First Level describes a noremergency but unusual event and slowly developing and may not yet be
a threat to the operation of the mine. Nevertheless, it may continue to worsen. The miManager
and his team shall investigate the situation and recommend actions to be taken.

(b) Second Level: Potential mine wall failure situation

This level describes a situation that may eventually lead to mine pi wall failure.

7.6.2 Emergency Response Team

Orein Resources Limited shall constitute an Emergence Response Team comprising relevant
stakeholders. Its primary role will be to attend to emergencies resulting from the project undertaking
within the required time, using the available resources.

7.6.3 Stakeholder Notification
The Mine manager shall be responsible for notification of staff, the public and relevant authorities
using effective means of communication in the event of an emergency. The following telephone
numbers, for example, shall be used durg an emergency:

V General Emergency Ling 911

V Medical services/ Ambulancez 991

V Police-992

V Fire Brigadez 993

7.6.4 Measures for Prevention of potential accidents and incidents

During the operation of the mine, sensitization will be undertaken and indction of all employees
including contractors will be conducted in line with the safety policy oDrein Resources Limited All
employees will be issued with appropriate PPE when undertaking construction and earth works
including excavation activities at tre mine on the project site. Work areas will be restricted to
authorized personnel only and all work areas will be placed with appropriate signage to ensure no
accidents occur during the operation phase.
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Table 7.2: Emergency Preparedness and Response Plan

Emergency Situation

Likely Cause

Proposed Response

Respondents

1. Road traffic accidents
(RTA)

a) Speeding motor and
construction vehicles in
the project area roads.

b) Lack of speed control
humps & signs.

1 Create speed limit signs on the road and sensitize road users in the project ar
of construction vehicles risk of accidents and injury.

1 Construct speed humps to control speed of vehicles.

124180 xEI1l AA OAPT OOAA OI OEshftie Mihe A

1 Victims will be treated using first aid skills on site prior to reference to the
nearest health centre.

Mine Manager, Zambia Police an
ChisambabDistrict Hospital.

2. Occupational injuries

a) Unskilled labour

b) Neglect of safety

1 Apply appropriate First Aid.
1 Document incidence.
9 Treat minor injuries using first aid. Evacuate to hospital if necessary.

Mine Manager First Aid Attendant
on Duty, and Chisamba Hospital
Staff.

procedures 1 Investigate causativefactor and institute appropriate measures to prevent
¢)Faulty equipment and similar occurrence.
tools
d)Sheer Accidents
e) No safety induction
3. Oil and Fuel Spillages | a) Neglect of safety| 1 Containspillages by applying suitable material to stop material flow and spreaq Mine Manager Emergency

procedures

b) Equipment/machinery
malfunction

(e.g. Spill Kits).
1 Inform ZEMA and other relevant agencies.
1 Clean up affected areas and remediate contaminated soils.
1 Document incidence.

Response Team, ZEMA

4. Soil contamination
with  chemicals and
effluent

a) Poor chemical handling
and effluent system failure.

b) Neglect of chemical
handling procedures.

1 Prevent water runoff from the mine and affect aquatic species
1 Clean up the affected areas.
1 Chemical neutralization of affected areas of the mine

Mine Manager ZEMA, Chisamba
Councll

NB: The above proposed Emergency Response Plan will be reviewed each time an emergency situation occurs to incorporate any mi
review response mechanisms for enhanced effectiveness in future occurrences within the mine site and su

rrounding community.

ssing causative factors and
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7.7 Enhancement plan for environmental, socio -economic and cultural impacts

Orein Resources Limitedvill implement a Plan that will seek to enhance the positive environmental,

economic and social cultural benefits bits presence in the operational area o€hisambaand the

surrounding areas. The focus of the plan is to prevent the occurrence of negative effects on residents

in the project area of influence while maximizing their benefits.

Orein Resources Limitedwill implement the following programs as part of its socieeconomic
management plan. The proposed interventions are aimed at broadening the beneficiary base for the

Al i PATUBO AOOET AOO O1 AAOOAEET ¢cO AAUITA OEA OOAAI
employees and tax/levy collectors by including the public especially those closest to the operational

area.

7.7.1 Employment action Plan

Orein Resources Limitechas given priority to local residents in offering employment opportunities.
Employment will only be offered to outsiders if the required skills, work ethic and experience could
not be found locally. Further, the company will provide equal opportunities tdoth males and
females provided they meet the education and skills/experience criteria. The company will endeavor
to institute a counseling program to help prepare all employees scheduled for retrenchment or
retirement prior to the effective dates on finarce management and investmentOrein Resources
Limited will ensure that casualization of labour is minimized by offering employees fixed term
contract type of employment if this is suitable.

7.7.2 Educational and training support plan

Training of employees regarding specific mining skills will be undertaken and this will benefit both
the company and individual employees. Community support may also be offered where applicable
and if funding is available.

7.7.3 Local economic development

Where relevant, piority will be given to local suppliers of goods and services as a way of empowering
the local economy. This will be done with a view to supporting local economic development.
Information on how to conduct business withOrein Resources Limitedwill equally be communicated
to help would be local contractors and suppliers.

7.7.4 Community Support Plan

Orein Resources Limitedwill periodically liaise with local communities in the project area in
identifying development programs reflecting major community neds and work with them in
supporting the community provided the community will have demonstrated the willingness to help
themselves with the company providing supplementary support. As part of its policy on corporate
citizenship, Orein Resources Limitedwill inform the community in which it operates and get them
up-to-date with developments taking place at the Mine. This will facilitate community participation
in decision making on major developments. This process as witnessed during this EIA preparation
process will continue throughout project implementation phase by calling the public and consulting
them on major decisions with a bearing on the local and wider environment.
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8.0 DECOMMISSIONING AND REHABILITATION PLAN

The proposed Mine project life is expected to be at least 30 years. It is expected that there will be
various mine developments within the area resulting from the availability ofsoldore in the districts
i.e.ChisambabDistrict.
Economic sustainabilityand technological changes/advances as well as climate change will be the
key factors that will influence any decision to decommission the mine. As these factor dictate, as
specific closure concept and plan will be developed.
Generally, decommissioning andlosure principles require that a project is decommissioned and the
site rehabilitated in a socially responsible manner that reflects sound environmental management
practices. The decommissioning and closure phase of a project should be implemented to achi
the following objectives:

V To protect public health and safety;

V To reduce or prevent environmental degradation; and

V To allow for the continued productive use of the project site, similar to its original use or to

an acceptable alternative use.

In resped of the operation of the Mine, decommissioning and site reclamation activities that may
cause environmental impacts include facility removal, progressive rehabilitation of pits, land re
contouring, and revegetation. The typical activities that will be unedrtaken during the mine
decommissioning and site reclamation phase will include the following:

V Breaking up of concrete pads and foundations;

V Rehabilitation of the pits and soil reprofiling;

V Removal of access roads that will not be maintained for other as;

V Re-contouring the surface and revegetation; and

V Reestablishment of the natural drainage pattern of the site.
In respect of the operation of the Mine, decommissioning and site reclamation activities that may
cause environmental impacts include facilityremoval, land recontouring, and revegetation.

8.1 Closure objectives

The closure of the mine operations on successful achievement of the project objectives and at the
exhaustion of the mineral resources at the mine will be done at the close of theject lifecycle. The
closure objective will be to restore the site to its natural state. This will be a transitional change over
a period of time in order to restore the land environment to its original state. The site will have to be
restored to a condtion which is safe, stable and minimizes environmental impacts on the flora, fauna,
water and soil. The area must as a minimum not negatively affect the so@oonomic status of the
local residents in the project area.

In the event that the project is abadoned prior to its lifespan being over, a decommissioning and
closure plan will be instituted to ensure all the potential negative effects arising from the
abandonment will be addressed in totality taking into consideration the cost attached to the
undertaking.

Table 8.1: Closure Objectives
Aspect Objective
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Final land use Maximize the beneficial use of the mine site after closure.

Safety and public| Leave the site in a condition that reduces adverse effects on people and

Health environment as generally acceptable by stakeholders.
ealt

Vegetation Revegetating the site or allowing the site to naturally revegetate to meet the
agreed condition prior to mining activities and land acquisition by Orein
Resources Limited

Ground water | Achieve a condition where contaminants on site & below acceptable standardg

o Minimize potential of offsite pollution.
contamination

Saoll Achieve a condition where contaminants on site are below acceptable standar
contamination

Sociceconomic | Enable all stakeholders to have their interests considered during the closu
phase of the project as explained in the project disclosure meeting.

8.2 Decommissioning during construction (project abandonment)

Prior to project completion, Orein Resources Limitedmay consider abandoning the project at
operation stage having realized some resources from the mining activities for the last 14years. A
decommissioning and closure plan will be instituted to ensure all the potential negative effect
arising from the abandonment will be addressed in totality taking into consideration the cost
attached to the mine undertaking.

8.2.1 Potential effects

Negative environmental impacts

During the closure phase, rehabilitation of the mine pits, removal of infrastructure, access routes
used to relocate mine machinery and other equipment may be sources of dust due to vehicle
movement. This will result into dust generation that may affect th vegetation by settling on the
leaves of flora around the mine site. Settlements in the vicinity of the mine will be affected by dust
resulting from the gravel roads due to their distance from the haul roads. Increased noise levels may
be experienced by esidents near the access routes during removal of equipment. The fuel storage
facility used for refueling of operational vehicles and machinery may lead to underground and
surface water contamination if not properly managed at project abandonment stage.

Negative Physical impacts

Negative physical effects of the premature abandonment of the project will include generation and
non-collection of construction waste materials such as sand, quarry dust, blocks, scaffolds, cement
and mounting systems (piles andupport rail). Foundations dug up during construction may lead to
physical injuries if warning signs and security are not provided at the site during this phase. A lack
of security fencing of the area will lead to local residents trespassing in the mingesand vandalizing
the incomplete structures and increased risk of safety at the mine pits.
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Negative ecological impacts

Most of the trees that that have been cut down during the operation phase will completely be lost
resulting into water runoff and erosion during rainy season. Once trees are lost, this will change the
biodiversity of the project area as the indigenous tree population will be reduced.

Socio-economic negative impacts

The potential employment opportunities for the local people will be lost due to the project
abandonment. This may lead to increased crime rates in the area as the potential economic activity
will no longer be attainable. This in turn will lead to loss of eonomic value that would have been
realized if the project was implemented.

All these effects are deemed potentially negative during the closure phase of the project. The
potential effect, its class, score in terms of extent of the effect, occurrence duency and the
responsible personnel to ensure mitigation measures are implemented are summarized in the table

below.

Table 8.2: Project abandonment potential Impacts

POTENTIAL EFFECT | CLASSIFICATION EXTENT SCOR| FREQUENCY | RESPONSIBILTY
L M H
Soil erosion/water run| Environmental Medium i EHS & Ming
off manager
Solid waste generatior] Environmental Low i EHS & Ming
manager
Ground water| Environmental/public Low i EHS & Mine
health. manager
contamination
Air quality pollution Environmental/occupational | Low i EHS & Ming
health. manager
Deforestation Ecological. Medium i EHS & Ming
manager
Loss of fauna habitat | Ecological Medium i EHS & Ming
manager
Employment loss Sociceconomic. High N | EHS & Ming
manager
Increased Crime rates| Sociceconomic. High N | EHS & Ming
manager
Land degradation Ecological and Socig High i EHS & Ming
economic manager
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8.2.2 Mitigation measures

Warning signs around the project area will be erected to warn potential trespassers of the physical
danger posed by the abandoned project. The built up area will be fenced off during construction and
fence will act as barrier to deter illegal entry into tle mine area. All the materials that will remain
unused at the project site will be taken away to avoid posing a physical hazard. Sampling of water
will be conducted and samples analyzed as part of the closure plan and results presented to relevant

authorities such as ZEMA an@hisambaTown Council. Corrective action will be taken depending on
the outcome of the water sample results.

8.3 Decommissioning after ceasing operation

Orein Resources Limitedntends to undertake the mining operations project throwgh the 30year
resource estimated time for theGolddeposit. All relevant local and regional regulatory bodies such
as the Ministry of Mines and Minerals Development, Zambia Environmental Management Agency
(ZEMA), ChisambaTown Council, government departments and other relevant local authorities
and/or interested and affected parties will be informed beforehand in the event that the developer
decides to abandon the implementation of the project for any predicted or unforese
circumstances. A detailed final closure plan will be submitted for approval to ZEMA and Ministry of
Mines and Minerals Development.

The following sections describe the activities to be undertaken by the developer to successfully bring
the project to aclose taking into consideration all the environmental, physical and socieconomic
impacts that may arise during this phase.

8.4 Environmental closure plan budget

An estimated US$ 50,000.00 will be used for the decommissioning and rehabilitation planof the
Mine Site. The amount will be disbursed on need basis during the period of closure and post closure

monitoring. Orein Resources Limitedwill expend the above stated amount in accordance with the
activities indicated in the table below.

Table 8.3: Proposed Closure Budget Estimate
Activity Rate/ Unit measure (USD) | Quantity Cost (USD)

Equipment /infrastructure dismantling

Un-installation of mounting system 6,200.00

Demolition of offices, house and othe 3,600.00
concrete infrastructure.

Burying of pits on the mine site 2,000.00
Disposal of demolition waste - 1,300.00
Grading, levelling and clearing of demolishe| - 2,300.00
areas
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Demolition of fuel storage facility and 2,200 2,200.00
related structures

Treatment of contaminated soils - 3,300.00

Re-vegetation costs

Supplying and planting trees 3.00 1,800 Me 5400.00
Vegetation care and maintenance(20% ¢ 1080

cost)

Installation of warning signage 10 1000
Subtotal (for pre closure activities) 28, 380.00

Post closure monitoring

Collection and analysis of ground wate 6,670.00
samples (monthly)

Collection and analysis of surface wate 6,000.00
samples (monthly)

Collection and analysisof soil sample(bi z 3000.00
annual)

Noise/Air quality measurements(bi annual) 1250.00
Public consultations 1,200.00
Summary reports(bi-annual) 2,000.00
Detailed reports (annual) 1,500.00
Subtotal (for post closure monitoring) 21, 620.00
GRAND TOTAL 50, 000.00

Certain components of the project site buildings and infrastructures could be adapted for sustainable
use including use as small business enterprise within the mine area. These buildings include stores,
workshops, offices etc. The local community and busasses will be consulted in this regard prior to
closure.

8.5 Stakeholder consultation

Relevant stakeholder consultations will be undertaken prior to the closure of the project with the
aim of developing an understanding of the key environmental, socieconomic and cultural issues
associated with the closure of the project. Any commitments ade to the stakeholders byOrein
Resources Limitedduring the operation phase of the project will be monitored in the post closure
phase to ensure timely implementation of these commitments.
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the Mining project, the developer and consultant held a number of consultative meetings for the ESIA
discussions. The meetings discussed among other things; employment, land, environmental impacts

of the project and mitigation measure. Summary of consultative meetings highlighted in the table

below.

Table 8.4: Stakeholder engagement summary

Date & Venue

Stakeholders present

Summary discussion

Scoping Meeting
was held on 18
January 2025 At
Ngolo Village
(AAAT AT &

Stakeholders included: Local
stakeholders. Headmens
AOT i #EEAE
Chiefdomand local residents
of the project area.

Key stakeholders were identified and writen
to concerning Orein Resources Limited
intention to operate the large scale mining
AAOACT OU ET #EEAE #E
District. Stakeholder meetings were held a

(AAAT AT 8
resident and at

resident and at OEA .ciilT 6EI1TACA (A
mthantyre mthantyre Community School, with a toal
primary School, attendance of 25 people respectively, thg¢
Chisamba people in attendance all had mixed interests ir
district. the project. Scoping Meeting was held ot
January 2025
Disclosure Stakeholders included: Local Key stakeholders were identified and written
Meeting was held| stakeholders. Headmens| to and reminded of the Orein Resources
on 26" April | £OT | #EEAEA |, Ei E nfertiénQo operate the large scale
2025 at Ngolo | Chiefdom, project developeri i ET ET ¢ AAOACI OU ET #
Village representatives and local| Chisamba District. Stakeholder disclosure

residents of the project area.

meetings was held at the Ngolo Village
(AAAT AT 60  OAOE imkhandre

mthantyre Community School, with a total attendance o

primary School, 40 people respectively, the people in

Chisamba attendance all had mixed interests in the

district. project. Disclosure Meeting was held o026
April 2025.

8.5.1 Other Stakeholders in Environmental Monitoring

Stakeholders tha may be interested in the environmental monitoring of the project impacts apart
from Orein Resources Limitedduring the design and development and operation of the mine project
include, among others ZEMA; Ministry of Mines and Minerals Development, DNRtmerly ZAWA),
forestry department, ministry of Lands, andChisambaTown Council. Furthermore, the traffic police,
local authorities, health and other public authorities as well as various utility and service providers
will also monitor some of the effects of the project during their day to day work responsibilities. Th
resultant data collected from monitoring should be analyzed and the information generated used to
improve the implementation of the project. The analysis of this data should be done on a regular
basis, preferably by those institutions with formal monitoling responsibilities.
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9.0 Emergency Preparedness and Response Plan
During the operation of the mining site, emergency situations may arise that will pose physical risk to

the workers and the communities in which the project will be conducted.

Orein Resources Limitedwill develop and implement an emergency preparednesand response plan

that will cover the anticipated emergency situations as indicated in the table below. This Emergency
Response Plan is a guide to respond to emergency situations which may arise in the course of project
implementation. The plan identifieslikely emergency situations together with their causative factors

followed by an elaboration of the proposed response.

Table 14: Emergency response plan

Injury due to
machinery use

Snake bites

Bush fires

a)Unskilled labour

b)Neglect of safety
procedures

c)Faulty equipment and

tools

d)Sheer Accidents

e) No safety induction

(a) Natural
occurrence

(b) Negligence

(© Lack of PPE

(a)Natural causes

(b)Act of arson

(c)Neglect
procedures.

of safety

E! DPI U ADE
&EOOO ! EAS8
incidence.

hospital if necessary.
)T OAOOECGAC
factor and institute
appropriate measures
to prevent similar
occurrence.

AApply first Aid.
AEvacuate to nearest
clinic/Hospital

Fight the fire using Chisamba
technic Hospital

appropriate

AOperations/processing
Engineer.

AChisamba General
Hospital
AFire service
Department
Chisamba General
Hospital
General

(use of fire breaks on Fire service Department

the cropping section)
and fire extinguishers,

sand, water on
buildings and
equipment.

E$T AOI AT O E
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Use of Explosives

(@) Unsafe handling A Explosives
and storage of  related material will
explosives be safely

(b) Negligence in the, Handled by
use of explosives specialized experts.

(c) Sheer accidents A Investigate causative

(d) No safety ~ factors
induction on use and A Ensure safe handling
safety of explosives of explosives.

AVictims to be taken to

Chisamba  General
Hospital upon first aid
treatment

and Chisamba

General
Hospital
Fire service Department
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10.0 CONCLUSION

Orein Resources Limitedhas the intent of fully implement the large scalemining project in
accordance with the provisions of the environmental law in Zambia and other relevant
legislation.

The benefits of the full project implementation will undoubtedly result into employment
creation starting with the current proposed activities presented in this EPB, increased
government revenue will be created through collection of taxes by way of licemg} through
ZEMA ChisambaDistrict council local levies and licenses and other relevant bodies in Zambia.
This undertaking will have impact on the physical environment and ecological environment of
the project area. HoweverQOrein Resources Limitedhas onsidered all current and potential
negative environmental impacts likely to arise from this development and has proposed
mitigating measures.

Therefore, in order to ensure that the identified environmental and social challenges are
prevented or minimized, Orein Resources Limitechas proposed mitigation measures supported
by an environmental management plan.

The undertaking of the project activities in the allocated area will result in more positive benefits
to the local people and the local economy. Riher, the project once undertaken will enhance
private sector empowerment and job creation inChisambaDistrict.
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11.0 DECLARATION OF AUTHENTICITY OF REPORT CONTENTS
To the best knowledge oKemron Engineering Limited(consultant) and Orein Resources Limited the

content of this report is the work of the consulting team and any work done by others have been quoted
and referenced accordingly.

888 ‘

B 8888888 L

Kelvin Diteta

Managing Consultant Orein Resources Limited
Kemron Engineering Limited
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13.0 APPENDICES

Appendix I: PACRA certificate of incorporation for Orein Resources Limited

CF45

(Regulation 46)

Companies Registration No. 120241002693
Serial No. 1323168

EiepRaraey =

2T

The Companies Act, 2017
(Act No. 10 of 2017)
The Companies (Prescribed Forms) Regulations, 2018
(Section 14)

CERTIFICATE OF INCORPORATION
PRIVATE COMPANY LIMITED BY SHARES

This is to certify that OREIN RESOURCES LIMITED is on and from the 22nd day of
February 2024 incorporated as a PRIVATE COMPANY LIMITED BY SHARES.

Given under my hand and seal at Lusaka, Zambia, this 22nd day of February 2024.

o

LAMECK MWENYA

For further details relating to this business visit
http://www_pacra.org.zm
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Appendix II: Large Scale Exploration License/offer letter from Cadastre department

eI T T T T T T YT T TIEIEL.

%%%%%&%%%%%%%%%%%%%ﬁ%ﬁﬁ%%%ﬁ%%&ﬁ%@ﬁ@@&@@*

Chibombo

REPUBLIC OF ZAMBIA

The Mines and Minerals Development Act, 2015
(Act No. 11 of 2015)
‘The Mines and Minerals Development (General) Regulations, 2016

LICENCE NO. 38621-HQ-LEL

LARGE SCALE EXPLORATION LICENCE
(Section 23 of the Mines and Minerels Development Act, No. 11'0f2015)

Holder's name: Orein Resources Limited
Addiess: 33331 Off Kasama, 33331 Libala South, Lusaka, 10101, Zambia

The Prospecting area shall be the area desciibed in the Schedule and annexed hereto and

bordered B'ue on the Man.

I'he licence relates tp the following minerals: Copper, lron Ore, Cobalt, Zinc, Gold and Niqkel

The hccnce IS g \nlt.d x or a period of 4 ycars commencing on the 12t day of November, 2024

The "Updn:um qgrant of the licence are as shown in the*Annexures attached hereto.

Issued at Lubaknﬂns 12t da\ of N’ovembu' 2024. Z

Samuel C. Maango

Director

ENDORSEMENT OF REGISTRATION
This Large Scale Exploration Licence has on this 124 day of

November, 2024 been registered in the Reguster.
W

Samuel C. Maango

Director

LTT M

ﬁﬁﬁ@%ﬁ%%#@ﬁ%%ﬁ@@ﬁﬁ@%ﬁ%@ﬁﬁ%%ﬁﬁﬁﬁﬁ&ﬁ&ﬁ

BT T e e T T T T 0 T R e o e R % B Rk e T e K K
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Form XXIX
(Regulation 58 (3))
REPUBLIC OF ZAMBIA
The Mines and Minerals Development Act, 2015
(Act No. 11 of 2015)
The Mines and Minerals Development (General) Regulations, 2016
PEGGING CERTIFICATE
Side Distance | Angles of CO-ORDINATES SYSTEM: Geographical Coordinates
(Metres) | Direction Point Latitude Longitudes | Diagram no.QOIN?_gP
(deg, min,
sec) %
SEE SEE ATTACHED | SEE ATTACHED | SEE
ATTACH COORDINATES | COORDINATES | ATTACHED
ED COORDINAT
COORDI ES
NATES
3 4
s ¢ % //"
1 2 ‘/ k¢
2
Scale: 1:80 000
FIGURE: 1-2-3-20....1 REPRESENTS 74.731000 KILOMETRES SQUARED OF LAND FOR Orein
Resources |imited SITUATED IN Chibombo DISTRICTS OF Central PROVINCE OF ZAMBIA.
SURVEYOR: WAKUMELO Cleopatra DATE: AXTY Qﬂ» Sl
EXAMMINER: KAZUMA Limande DATE SIGN..S\V....camioe— "
LICENCE NO: 3862|-HQ-LEL I BEACONS DESCRIPTION: Poles painted bly

- L i
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Appendix IV: Consent letter from the area Chief (Chief Chamuka in Chisamba )

CHAMUKA ROY

ALEST
HIS ROYAL HIGHNESS Cyy gy CHAQE&?}SHMENT

S PALACE
" November 2024

The Director
Orien Resources Limited

33331 off Kasama, 33331 libala South
10101

LUSAKA

Dear Sir

RE ROYAL WRITTEN NSENT TO conp! LARGE SCALE EXPLORATION ING_ACTIVITIES N
CHAMUKA CHIEFDOM (LICENCE NUMBER 38621 - HQ - LEL)

| refer you to the above subject matter.

am informed that you ha

Ve developed interest in conducting LARGE SCALE EXPLORATION MINING activities in
GCLD and other non-ferrous metal

ores in NGOLO, CHIWALA, KALENDA, MPATIWA, MASEBA, MAINGA and
CHIVUMBULE Villages located in my Chiefdom and that th
your company’s business idea on C

@ HEADPERSONS and the PEOPLE have welcomed
ONDITIONAL BASIS.

I have accordingly been furnished with information that your company (ORIEN RESOURCES LIMITED) is duly

Licenced by the Ministry of Mines and Minerals Development to conduct mining activities - LARGE SCALE

EXPLORATlON, LICENCE NUMBER 38621 - HQ - LEL in the same area, and that you are Zambiarn herein

described as a LOCAL Investor. In addition, you have made a COMMITMENT that you shall respect and follow

the Chiefdom traditions, customs and norms and that you shall NOT dis; lace and harass the locais in your

You have turther COMMITTED to ensure that your company shall follow ALL
the relevant government institutions and Mi

procedures and clearances from
nistries regarding Mining and
oefore commencement of your operations.

Minerals Development in Zambia
However, the CHIEFDOM MINING COMMITTEE, VILLAGE HEADPERSONS, VILLAGE PRODUCTIVE COMMITTEES
AND SUBJECTS OF THE SEVEN VILLAGES (NGOLO, CHIWALA, KALENDA, MPATIWA, MASEBA, MAINGA and
CHIVUMBULE) OBSERVED THE FOLLOWING AFTER CONDUCTI

NG AN INTERVIEW WITH YOUR COMPANY'S
REPRESENTATIVES AS WELL AS AFTER CONDUCTING A TOUR AND PRE-ASSESSMENT OF YOUR COMPANY'S
PROPOSED MINING EXPLORATION AREA:

+260 967 715283
+260 974 267438

morgankumwenda40@gmail.com

Chief Chamuka's Palace

P.0 Box 8200090
Chisamba
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Appendix V: Topographic and Google maps

Topo map showing areas with potential Gold occurrence

OREIN RESOURCES LIMITED Legend

Map showing licence location and surrounding developments L Fe_aturs{ { .
mineralization

Google Earth

Ll

Plate showing area marked for mine pit implementation
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Appendix VI: Baseline Water Sampling Results In the Project Area

SCHOOL OF ENGINEERING
CIVIL ENGINEERING DEPARTMENT
ENVIRONMENTAL ENGINEERING LABORATORY

P.O Box 32379, Lusaka

PHYSICAL/CHEMICAL EXAMINATION OF WATER

Attn : Orein Resources Ltd

Sampled by 3 Client

Receipt Date : 20.03.2025

Report date : 28.03.2025

Laboratory Results
Parameter Mwomboshi ZABS Guideline
River (Maximum Permissible value for drinking water)

pH 6.64 6.5- 8.0
Turbidity (NTU) 12.4 5.0
Conductivity (us/cm) 117 1,500
Total Dissolved Solids (mg/1) 58 1,000
Total Suspended Solids (mg/l) 3.9 =
Total hardness (as mg CaCOzs/1) 36 500
Calcium hardness (as mg CaCOas/1) 16 500
Alkalinity (as mg CaCOs/1) 32 500
Iron (mg/D) 0.2942 0.30
Ammonia (as NHs-Nmg/l) <0.0001 1.50
Sulphates (mg/l) 2.8021 400
Chlorides (mg/1) 9.0 5 250
Nitrites (as NO>—N mg/1) <0.0001 1.0
Nitrates (as NO3;—N mg/1) <0.0001 10.0
Acidity (as mg CaCOs/1) Nil 500
Total phosphates (mg/1) <0.0001 5.0
Magnesium_(mg/1) 4.80 150
Calcium (mg/1) 6.4 200
Fluorides (mg/D) 0.12 1.50
Potassium__(mg/l) 1.96 =
Sodium (mg/1) 5.94 200
Manganese (mg/) <0.01 0.1
Bacteriological Results
Total coliforms (#/100ml) 74 0
Feacal coliforms (#/100ml) 28 0

Tests carried out in conformity with « Standard Methods for the Examination of water and Wastewater APHA,
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@
SCHOOL OF ENGINEERING
CIVIL ENGINEERING DEPARTMENT

ENVIRONMENTAL ENGINEERING LABORATORY
P.O Box 32379, L

PHYSICAL/CHEMICAL EXAMINATION OF WATER

Attn : Orein Resources Ltd
Sampled by : Client
Receipt Date : 20.03.2025
Report date  : 28.03.2025
Laboratory Results
Parameter Borehole Water ZABS Guideline
(Maximum Permissible value for dri
pH 6.84 6.5- 8.0
Turbidity (NTU) 1.02 5.0
Conductivity (ps/cm) 642 1,500
Total Dissolved Solids (mg/]) 321 1,000
Total Suspended Solids (mg/l) <1.0 -
Total hardness (as mg CaCOs/l) 272 500
Calcium hardness (as mg CaCOs/1) 156 500
Alkalinity (as mg CaCOs/l) 270 500
Iron (mg/l) <0.01 0.30
Ammonia (as NHs-Nmg/l) <0.01 1.50
Sulphates (mg/1) 78.40 400
Chlorides (mg/l) 12.0 250
Nitrites (as NO,—N mg/I) 0.002 1.0
Nitrates (as NO3—N mg/l) 0.80 10.0
Acidity (as mg CaCOs/1) Nil 500
Total phosphates (mg/l) <0.01 5.0
Magnesium (mg/l) 28.84 150
Calcium (mg/l) 62.4 200
Fluorides (mg/l) 0.17 1.50
Potassium (mg/l) 2.61 =
Sodium (mg/1) 7.92 200
Manganese (mg/l) <0.01 0.1
Bacteriological Results
Total coliforms (#/100ml) 0 0
Feacal coliforms (#/100ml) 0 0
Tests carried out in conformity with  Standard Methods for the Examination of water and Wastewat
1998,
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Appendix VII: Specialist Reports

OREINRESOURCES LIMITED

AMBIENT AIR QUALITY MEASUREMENT RERPORT

AN ASSESSMENT OF CO, NOx, SO2, AND DUST'LEVELS CONDUCTED ON THE

EISIFOR'PROPOSENVIRONMENTAL & SOCIAL IMPACT
ASSESSMENT FOR THE(IPROPOSED  LARGE SCALE /GOLD OPEN CAST
MINING PROJECT/ INCINGOLO AREA OF CHISAMBA: DISTRICT,
CENTRAL'PROVINCE BY OREIN.-RESOURCESILIMITED.

PREPARED:BY KEMRON ENGINEERING LIMITED
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1.0 OBECTIVES OFTHE AIR QUALITY AND NOISE LEVEL STUDY

The main objective of this study was to obtain baseline data on the levels of CO, NOX, SO2,
Dust, and noise levelsn the projea areas This data will be analysed and culminate into a
comprehensive ESA report to be submitted to ZEMA. The study was limited to the existing
ambient concentrations of S02, NOx, CO and Dust (PM) in the project area because theseare

the likely parameters to be emitted from the project activities at the Mine site during
construction andoperation phases Thisisaimed at understanding theatmospheric conditions

of the projec area prior to implementation of the project. A noise level measurement and
zoning assessment was also undertaken to ascertain the noise level baseline as it will also be

of concern throughout the project lifecycle.

The objectives insummary are as follows:

(i) To establish the levels of Carbon Monoxide (CO), Sulphur Dioxide (SO2), Oxides
of Nitrogen (NOX) and ambient dust (PMz1o0 the projed area. Atmosphericaly,
these gases are found in the ambient air within and around the proposed site prior to
project implementation. The lewels obtained will represent baseline information of the
projec area.

(i) To establish the levels of noise in the project area as it will be a critical issue throughout
the project lifecycle.

(iif) Toascertain if the levels of thesegaseous emissonsare within or exceed the Zambian
Maximum Acceptable Corcentrations and come up with the necessary
recommendations to mitigate the air pollution problem.

(iv) To ascertain if the noise levels in the project site are within or exceed the International

Financing Corporation limits for noise generation.

1.1 Background and Scope of study

The Developer intends to conduct large scale Gold open cast Mining activities in Ngolo area of
#EEOAI AA $EOOOEAO O1 AAO #EEAE #EAI OEA8O #EEAE
Mining activities will be conductedin line with the provisions of the Environmental
Management Act (EMA) of 2011 as amended by Act number 8 of 2023 which ia
requirement by Zambia Environmental Management Agency that the developer conducts a
comprehensive Environmental Impact Assessment (EIA) on the proposed projed for the

proposed Mining operations. Kemron Engineering Limitedwere contraced to conduct the Air
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qguality and Noise Leveassessmentcomponent ofthe study.

The Air quality studies were conducted on the 7t of April 2025 and 8t of April 2025.

Ambient air quality data was obtained through periodical measurements in three (3)

sampled sites within the license area. The three sampled points for ambient air in the

license area were identified and the levels of SO2, NOX, CO and dusThe sample results

were obtained for each sampling point and analysed for concentration of ambient dust.

The potential areas of concern within the proposed project site where three (3), around

the proposed mine pit site , around the access road to the plant /camp site , Processing

plant area/ camp site .

: Guideline
Parameter Reference time .
limit
o 10 minutes vmm t CF
Sulphur dioxide (SQ) 1 hour oum tC7T
s02 L e T
Sulphur dioxide (SQ) in combination with Total >4 hours pcm (CT
Suspended Particles (TSP) and PM10 TSP i
usp icles (TSP) S 6 months vt { CTI
PM10 | 24 hours Xm t CTI
Respirable particulate matter PM10 PM10 24 hours XT t CTI
, _ . . 1h
Oxide of nitrogen (NQ) as nitrogen dioxide (NQ) o Eg[jrs ; TUT E { g;
15 minutes 100 mg/m3
_ 30 minutes 60 mg/m3
Carbon Monoxide(CO) 1 hour 30 mg/m3
8 hours 10 mg/m3
_ 3 months p8UL CTI
A L P i
mbient Lead ( b) 12 months P 8 T { g T
7.5
Dust fall 30 days tonnes/km2
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2.0 METHODOLOGY FOR AIR QUALITY STUDY

2.1 AIR QUALITY

2.1.1 Equipment used for Air Quality Sampling

The air quality sampling was conducted on the 4 sampling sites, one within the proposed
project site, one along the access road to the project siad one in Ngolo village respectively
Ambient air sampling was also done at 3 points as indicated for air quality sampling. The
sampling was conducted during day time when anthropogenic activities where expected to be
maximum. Sampling was done usinthe SKC Air quality monitoringpump. The equipment was
used on each sampling point to determine the comparative readings of CO,NOX, SO2 and

PMio on therespedive points.

2.1.2 Sampling procedure for Air quality
Air quality sampling was conducted during daytime. The assessnent involved sampling from

the 3 proposed site using the SKC AirQuality monitoring pump considering the following
gases: Carbon monoxide (CQ, Sulphur dioxide (SO2), Oxides ofNitrogen (NOX) and PMo.

In acardance with the guidelines,sampling for each gas was done over a period of 60 minutes
at a height of at leastl.5 meters above ground. Anaximum of four tri als/ sample tests were
conducted on each sampling point (SP) before changing the filter for analysisand obtaining of

an average reading of the gas concentr ations.
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Pictures 1, 2 and 3 showing ambient aiassessment and dusmonitoring
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3.0 RESULTS AND DISCUSSION
Table 3A: Showsthe results of the ambient air sampling from the 3 sampli ng sit es sampled

Parameter |Resuts ZMAC Duration |Rema
(ug/ md) (min) rk
CcO 6.2 100 60 Low
o7 10.3 500 60 Not
NOX 8.0 400 60 Low

60
60

Low acceptable levels
507 ND 500 60 Not
NOX ND 400 60 Not
N/A 60 Low
Below

Ambient Dust

CO 13.4 Low acceptable levels
2 13.3 500 60 Low
NOX 4.5 400 60 Low
NG 4.1 N/A 60 Low
Ambient Dust 13.06 50m 60 Below

Table 3B. Bsults for Gases and Dust monitoring conducted
Duration |43 01} t3¢PMwof t C1SQj t CF| NOj t C3| CO
(minutes |) m3) ) ) (mg/m 3)

)

60 36.4 11.6 <0.2 0.2 <0.2
60 30.2 9.8 <0.2 0.2 <0.2
60 28.0 116 <0.2 0.3 <0.2

3.2 DISCUSION OFRESULTS

3.2.1 Air Quality

The project site is in a rural Area of Chisamba District located about 60 from Chisamba CBD.
The site has visible anthropogenic features, arising from deforestation, exploration activities,
illegal Gold mining activities and farming activities inthe area. On analysis of the area, it was
concluded that the air quality is generally good within the project sites and the surrounding
areas as the site is located upwind of the current mining activities within the license. There

were increased pollutionlevels of SQNOx, CO and Dust concentration levels (Ply) in sampling
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point 3 which could be attributed to the presence of motor vehicles and motor bicycles in the
area. Dust concentration levels (PM) at all the three sampling points where all below tke

Zambian Maximum Acceptable Concentrations (ZMAC).

Pictures 1 and 2 showing level of deforestation in proposed project area.
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4.0 CONCLUSION
The comprehensive air quality study on the proposed project arealndicated that the air was

of good quality.

Implementation of the proposed open cast Gold mining and processing activities in the
proposed project area will increase the presence of the air pollutants in the area and for this
reason, the developer will pa up abatement measures in place to control and reduce air

pollution to be resulting from their activities during the construction and operations phases.
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5.0 AUTHENTICITY OFREPORT CONENT
To the best knowledge of MVC Consultingengineers the content of this report is the work

of the consulting team and any work done by others have been quoted and referenced
acaordingly.

Sgned:

Managing ConsultartMVC engineering and environmental consultants

Field Work and Data Collecti on Kelvin Diteta
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Soil and water investigation report

EISIFOR'PROPOSED ENVIRONMENTAL & SOCIAL IMPACT
ASSESSMENT FORI THE(PROPOSED LARGE SCALEGOLD OPEN CAST
MINING PROJECT ININGOLO'AREA OF CHISAMBA:DISTRICT,
CENTRAL'PROVINCE BY OREIN-RESOURCESILIMITED.
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Report Limitations

This report has been prepared in accordance with generally accepted practices using standards of care
and diligence normally practiced by recognized consulting firmgperforming services of a similar
nature. This report presents our professional judgment based upon data and findings identified in this
report and the interpretation of such data based on our experience and background, and no warranty,
either expressed orimplied, is made. The conclusions presented are based on the current regulatory
climate and may require revision if future regulatory changes occur.

The findings identified in this report are predicated on the results of the limited sampling and
laboratory testing performed. This report does not address impacts related to sources other than
those specified herein.

The contents of this report reflect the views of Kemron Engineering Limited, who is responsible for
the facts and accuracy of the data presead herein.
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