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TRANSMISSION NOTE 

Kemron Engineering Limited were appointed by Orein Resources Limited to assess the 

environmental & social impacts, which are likely to arise 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 in Ngolo 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 Statement (ESIS) in accordance with the requirement of part 

III of the Environmental Impact Assessment Regulations of 1997.  
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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 Limited is a Zambian 

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 discovered ore using open cast mining method from one 

main open pit.  It is thus this decision to start mining operations within the license area that 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 Neoproterozoic 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 bi-lobate 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 amphibolites 

(Upper Roan) and a sequence of upper amphibolite grade metamorphic gneisses, migmatites, minor 

ÓÃÈÉÓÔȭÓ ÁÎÄ ÍÅÔÁÇÒÁÎÉÔÅÓȢ 

External to the inlier, the Katangan 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, 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 Super-Group. 

The local geology is granitic 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 associated with highly 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 well-drained terrain i.e. most areas except for dambos and broken terrain. 

The Soil Map of Central Province does not account for alluvial soils. Dystric 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 above-mentioned area which has existing pits from illegal mining 
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activities ties in the area. Orein Resources Limited is a reputable mining company who shall engage 

experienced personnel in its mining activities. 

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 Gold 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 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 large-scale open cast Gold mining, 

which will be conducted using the hydraulic excavators 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 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) 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 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       28°49'36.00"E 

11) 14°51'18.00"S       28°49'36.00"E 

12) 14°51'18.00"S       28°49'12.00"E 

13) 14°51'30.00"S       28°49'12.00"E 

14) 14°51'30.00"S       28°48'48.00"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 bio-physical and social 

environmental parameters of the project area. The ESIA methodology adopted 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 impacts 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 local 

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 and 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 implemented 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 concluded, Orein Resources Limited will implement the decommissioning and closure plan 

of the mining operations which will be part of the Environmental 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 bio-physical environment and the socio-

economic setup 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 any beneficial impacts of the project. 

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

Orein Resources Limited will undertake the implementation of the project and continue to exist for 

as long as the mining license remains valid. The company will invest a total of USD 1 million  for all 

the project components. The project proponent intends to implement the project as soon as the 

approval is granted by ZEMA.  

Legal Framework  

In the development of this Environmental and social Impact Assessment, the following legal and 

policy framework was considered; 
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ü The Environmental Management Act (EMA) No.12 of 2011 as amended by Act number 8 of 

2023.  

ü The Zambia Wildlife Act No. 14 of 2015 

ü Pneumoconiosis Act No. 13 of 1994 

ü Land and Land Acquisition Act of 1995  

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

ü Water Resources Management Act of 2011 

ü The Public Health Act of 1996 

ü Local Government Act, No. 2 of 2019  

ü Weights and Measures Act Cap 403 

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

ü The Petroleum Act of 1924 

ü The Employment Code Act No. 3 of 2019. 

ü The Investment Act of 1993 

ü The Occupational Health and Safety Act, 2010  

ü Mines and Minerals Development Act No. 11 of 2015 

ü The Energy Regulation Act 

ü The National Heritage Conservation Commission Act of 1989 

ü The Forest Act No. 4 of 2015 

ü Explosives Act No. 10 of 1974 

ü The Occupational Health and Safety Act No.36 of 2010 

ü The Workers Compensation Act No. 10 of 1999 

ü The Ionising Radiation Protection Act, Cap 311 

ü International Agreements and Conventions 

The objective of the proposed project is to carry out Gold mining activities now that the Gold ore-

reserves have been established through exploration activities undertaken by the developer in the site 

that here marked for mining 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 ponds 

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 

c) Gold processing (wet panning activities) 

iv. Mine Expansion Phase 



OREIN ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT FOR THE PROPOSED LARGE-SCALE GOLD MINING 

vii  | P a g e 

 

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 for the implementation 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 Limited does not have an alternative area for mining. If the current 

sites will, for any reason, prove to be unsustainable then it 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 the ground 

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 cost-effective alternative mining methods available 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 washing 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 is no alternative 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 there 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 emptied 

regularly by a licensed sewerage waste handler.  

No Mining Option 

4ÈÅ Ȱ.Ï -ÉÎÉÎÇ /ÐÔÉÏÎȱ ÉÓ ÎÏÔ Á ÖÁÌÉÄ ÏÐÔÉÏÎ ÆÏÒ ÉÔÓ ÓÈÁÒÅÈÏÌÄÅÒÓ ÏÒ ÆÏÒ ÔÈÅ ÔÅÎÅÍÅÎÔ ÁÒÅÁ ÒÅÓÉÄÅÎÔÓ 

who will be deprived of potential economic benefits that will ensue in the area. The 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 greatly affected by movement across the 

country of the Inter ɀ Tropical Convergence Zone.  

This creates three distinct seasons, these being; a cool dry season from mid-April to August, a hot 

season from September to October and a warm rainy season from November to March. It 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 over 25oC, humidity is comparatively high. Minimum 

temperatures of below 10oC 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. 

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 of.  The 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 by Orein Resources Limited and small patches 

of subsistence farming conducted by some local residents as well 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 

quality 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 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 bi-lobate 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 amphibolites (Upper 

2ÏÁÎɊ ÁÎÄ Á ÓÅÑÕÅÎÃÅ ÏÆ ÕÐÐÅÒ ÁÍÐÈÉÂÏÌÉÔÅ ÇÒÁÄÅ ÍÅÔÁÍÏÒÐÈÉÃ ÇÎÅÉÓÓÅÓȟ ÍÉÇÍÁÔÉÔÅÓȟ ÍÉÎÏÒ ÓÃÈÉÓÔȭÓ 

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 above), 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 Super-Group.   

The local geology is granitic or/and rhyolitic which is covered by a think soil profile including a 

compact and hard laterite bearing manganese (cryptomelane) boulders. Gold ore is associated with 

shear zones and found in granites and volcanics. Gold ore is associated with highly 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 manganese mineralization.   

The Exploratory Soil Map 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 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 also nutrient 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 Mwomboshi River. 

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 as reptiles, birds, insects and fish were however recorded. Foot-marks 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 nigricollis nigricollis 

(Blackɀnecked 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 Field survey 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 surrounding 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 lands. The Miombo 

woodland is usually distinguished by its three-dominant species, the Brachystegias, Julbernadias and 

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 free-range chickens, which are mainly kept as 

assets with a few being sold or consumed at household level.   

Project Impacts  

V Improvement of Local business opportunities, 

V Increase in the contribution to taxes to the government and council and employment 

opportunities for the local people; 

V Potential pollution of water or Contamination of water bodies in the project vicinity areas, 

V Noise and dust pollution within the project vicinity areas; 

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

V Waste generation from construction and operations areas. 

Mitigation and Enhancement Measures  

V 0ÒÏÍÏÔÉÎÇ ÏÆ ÌÏÃÁÌ ÂÕÓÉÎÅÓÓÅÓȟ 4ÉÍÅ ÃÏÎÔÒÉÂÕÔÉÏÎ ÏÆ ÔÈÅ ÔÁØÅÓ ÁÎÄ ÃÏÎÔÉÎÕÏÕÓ ÓÔÁËÅÈÏÌÄÅÒÓȭ 

engagement to help the communities. 

V Site control measured such as pollution control dam and continuous environmental 

monitoring. 

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

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

barriers; 

V Control of erosion. 

V Proper waste management and disposal practices of site. 

Other impacts of the project addressed in the Environmental and Social Management Plan include 

impacts of: 

V Noise and Vibration; 

V Air Quality; 

V Biodiversity; 

V Water Resources; 

V Socio-economic; 

V Soils and geology; 

V Land Use Impacts; 

V Landscape and visual amenity; 

V Electrical and magnetic field; 

V Aviation and communication; 

V Archaeology and Cultural Heritage; 

Schedule and life time of the project  

Orein Resources Limited envisages to undertake the ongoing implementation of the project 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 developed 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 have been 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 Limited with 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 the appointed 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 socio-economic benefits of the project to the communities in the 

ÐÒÏÊÅÃÔ ÁÒÅÁ ÏÆ ÉÎÆÌÕÅÎÃÅ ÏÕÔ×ÅÉÇÈ ÔÈÅ ȰÎÏ-ÄÅÖÅÌÏÐÍÅÎÔȱ ÏÐÔÉÏÎÓ ÁÎÄ ÁÌÓÏ ÔÈÅ ÎÅÇÁÔÉve impacts that 

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. 

 

ȣȣȣȣȣȣȣȣȣ           

Director Operations  

(Orein Resources Limited )          
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NON-TECHNICAL SUMMARY 

Project Overview  

Orein Resources Limited, a Zambian mining 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 gold ore 

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 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       28°49'36.00"E 

11) 14°51'18.00"S       28°49'36.00"E 

12) 14°51'18.00"S       28°49'12.00"E 

13) 14°51'30.00"S       28°49'12.00"E 

14) 14°51'30.00"S       28°48'48.00"E 

15) 14°51'48.00"S       28°48'48.00"E 

16) 14°51'48.00"S       28°47'0.00"E 

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 

Project Descript ion  

¶ 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. The daily 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 block, 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)  

¶ Study Approach:  

A comprehensive study was 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 characterized 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. Soil, 

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  

¶ 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 

ÐÒÏÊÅÃÔȭÓ ÅÃÏÎÏÍÉÃ ÁÃÔÉÖÉÔÉÅÓȢ 

Legal and Regulatory Framework  
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The project complies with a wide range of Zambian laws and policies, including environmental 

management, mining, 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 of 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 challenges, the positive 

economic and social benefitsɂsuch as job creation and improved local business opportunitiesɂ

outweigh the negatives. With proper mitigation measures in place, the project is recommended for 

implementation, pending final approval from the relevant authorities. 
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NON-TECHNICAL SUMMARY IN LOCAL LANGUAGE 

Orein Resources limited ni kkampani yamu Zambia iijisi amapepa abeendelezyi balo, bwacecino 

ciindi, bali mumpindu zyiindene-indene mbuli zyamumugwagwa, kubamba migwagwa a kulima. 

Mukusola kucita mpindu zyimbi, beendelezi ba kkampani eeyi baba aamuzeezo wakubikka kkampani 

inoopanga magesi kwiinda mukubelesya Gold mine mukusoleka kugwasilizya kumana penzi 

lyamalailiti masyoonto. Nokuba, kutegwa kkampani ya Orein Resources Limited icikonzye kubweza 

pepa iibazumizya kusya coal, yeelede kuti kaizumizyidwe akabunga ka EPB. Kusya coal kuyakucitwa 

mubusyoonto kutobelezya acipepa ca 38621-HQ-LEL. Akaambo kabubotu mbutwakajana 

mukuyandaula mikuba mubusena oobu, kkampani ya Orein Resources limited yaba aamuzeezo 

wakutalika kusya mukuba mucibaka oomu alimwi kkampani yakalembela 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 ku 200g of Gold per day mucibeela 

cakusaanguna cakusya kakuli tulaabulangizi bwakuti mweelwe uyakusika ku 3,000 ton abuzuba 

mucibeela cabili cakusya akaambo kakuti Gold uyakundikana kapati kufwambwa twaakutalika 

kupanga magesi. 

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

wanyika walo uutola kumugwagwa wa Chamuka Road (D601). Cibaka eeci cili kulumwensyi 

wanikweenda kuzwa mumunzi wa Chipembi Grils secondary school. Cipepa cituzumizya kusya 

kutobelezya azyibeela eezyi: 

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       28°49'36.00"E 

11) 14°51'18.00"S       28°49'36.00"E 

12) 14°51'18.00"S       28°49'12.00"E 

13) 14°51'30.00"S       28°49'12.00"E 

14) 14°51'30.00"S       28°48'48.00"E 

15) 14°51'48.00"S       28°48'48.00"E 

16) 14°51'48.00"S       28°47'0.00"E 

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 
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Cibaka cizumizyidwe mukusya Gold akusowa mabwe ngu 50Ha. Cibaka cimbi cisika ku 10ha 

ciyakubeleka kuyaka mwakubikkila mincini ya Gold, migwagwa azyimwi biyo.   

Bulangizi abubotu buliko mumakwebo aaya (Project Objectives and Benefits)  
Muzeezo mupati ngwakuti tutalike kusya coal acibaka aawo cizumizyidwe mupepa namba 38621-

HQ-LEL mucilikiti ca Sinazongwe mucooko cakumusanza. Eeci ciyakucitwa kwiinda munguzuuzu 

yakkampani ya Orein Resources LimitedȭÓ ÍÕËÕÓÏÌÁ ËÕËÏÍÅÚÙÁ ÍÐÉÎÄÕ ÁËÕÖ×ÕÚÙÁ ÂÕvwubi 

bwabaabo bali mukkampani eeyi. Bumwi bubotu bunakuliko mumpindu eeyi mboobu: 

× Kunyoomenenwa akubikka mali manji mucibeela cakusya mikuba ; 

× Kunjizya bana Zambia ncito. Mukweezyeezya biyo, bantu bali 50 balalangilwa kunjizyigwa 

ncito mucibeela cakuyaka alimwi bantu bainda ku 150 bayakunjizigwa kufwumbwa kusya 

kwaakutalika; 

× Ciya kupa kuti mali kkampani ngoipa kumfwulumende kwiinda mumitelo (tax) avwule, 

abantu banji kuti banjizyigwe milimo; 

× Ciya kukulwaizya akusumpula  bacita tumpindu tuniini (SMEs) mucibaka oomo. 

× Ciya kukulwaizya makwebo kubantu bakkala mufwaafwi kwiinda mukugwasilizya tubunga 

kwiinda mukuula zyisyango zyabo zyakusanizya babelesi banikubeleka mumaini; 

× Kugwasilizya kuyungizya buvwubi bwacisi (GDP) kwiinda mukusambala coal mucisi akunze 

aacisi (forex); 

× Kusumpula lwiiyo, nseba ameemda mabotu kwiinda mukuyaka mayake nkaambo toba Orein 

Resources Limited tulilyaabide kupa lugwasyo kumikwasyi iili munsi munsi; a 

× ËÕÙÉÉÓÙÁ ÂÁÎÁ :ÁÍÂÉÁ ÍÁËÁÎÉ ÁÁËÕÚÙÉÂÁ ȬÔÅÃÈÎÏÌÏÇÙȢȭ  

 

Bukulwaizyi bwakusya mabwe  (Mo tivation for the Mining Project)  

Orein Resources Limited ni 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 ya Gold ayeeyelwa kuyoosika kumweelwe wa USD$1 million. 

Orein Resources Limited iyootalika kusalazya busena bwa maini mpoitiikayakilwe kufwumbwa biyo 

yaakuzumizyigwa kumitabi yaandeene mumwaka ngoona uuno wa 2025.  

Kkampani ya Orein Resources Limited iyeeyela kuti maini inoolaabuumi bwa myaka makumi obilo 

(30 years) 

Bulanguzi bwa EIA (EIA Objective)  
-ÕÚÅÅÚÏ ÍÕÐÁÔÉ ×ÁËÁÌÉ ×ÁËÕÂÁÍÂÁ Ȭ%)3ȭ Ë×ÅÅÎÄÅÌÁÎÙÁ ÁÍÉÌÁ×Ï ÙÁ ȬEnvironmental Management 

!ÃÔ .ÏȢ ρςȭ ÙÁÍÕ ςπρρ ËÕÂÁÌ×Á ÁÎÔÏÏÍ×Å Á Ȭ%ÎÖÉÒÏÎÍÅÎÔÁÌ )ÍÐÁÃÔ !ÓÓÅÓÓÍÅÎÔ 2ÅÇÕÌÁÔÉÏÎÓ .ÏȢ ςψ 

ÙÁÍÕ ρωωχȭȢ  -ÉÚÅÅÚÏ ÙÁËÕËÕÌÉÂÁÍÂÉÌÁ ÏÏËÕ ÎÊÅÅÙÉȡ 

× Ikubona 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 kusya Gold mubusyoonto. Mukusya Gold, cilindi omwe cinakuli 

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

uvwula 200gȢ 4ÕÎÉËÕÂÅÌÅÓÙÁ ÍÁ ȬÅØÃÁÖÁÔÏÒȟ ÌÏÁÄÅÒȟ ÔÉÐÐÅÒ ÔÒÕÃËÓȟ ÄÒÉÌÌ ÒÉÇÓȟ ÃÏÍÐÒÅÓÓÏÒÓȟ ÐÉÃËÓȟ 

ÓÈÏÖÅÌÓ ÁÎÄ ×ÈÅÅÌ ÂÕÒÒÏ×Óȭ ÍÕËÕÓÙÁȢ 4×ÁÍÁÎÁ ËÕÓÙÁȟ ÃÏÁÌ ÕÎÁËÕÌÏÎÇÅÌ×Á ÍÕÍÁ Ȭσπ-ton tipper 

ÔÒÕÃËÓȭ ËÕÔÏÌÁ ÍÕËÕÕÌÉÓÙÁȢ #ÅÅÌÅÄÅ ËÕÚÙÉÂ×Á ËÕÔÉ ËÕÓÙÁ Ë×ÁËÕÂÅÌÅÓÙÁ ÍÉÎÃÉÎÉ Á ÍÁÄÏÂÂÉ ɉÄÒÉÌÌÉÎÇ 

and blasting) kuyakucitwa muzyibeela muli mabwe mayumu. Zyintu zyinji zyinakucitwa amincini 

yaambwa atala aawa. Kwiinda mumweelwe wa Gold ngotunoosya, maini iyakukkala kwiinda myaka 

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

aawo, zyimwi zyintu zyitiiikajanike nzyeezyi:     

¶ Mine camp: ooku babelesi nkobanoojikila cakulya akulyookezyela muciindi cakubeleka;  
¶ Cibaka kunoobikkilwa mungwimba (Fuel storage site slab where drums (210 litres)); 
¶ Cimbuzi;  
¶ Kwakubikkila coal; alimwi a 
¶ .ÇȭÁÎÄÁ ÉÉËËÁÌÉÌÁ ÂÁÍÁÌÏÎÄÁ ÁËÕÙÏÂÏÄ×Á ÚÙÉÂÅÌÅÓÙÏȢ  

 
Maini iyakubweza 50Ha akwakusowela mabwe. Cibaka cimwi 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: 

× Kunyongana kwanyika mbuli 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 alikunsi anyika; 

× Kwiinda mukusalazya cibaka, zyisyango akunyongana kwazyilengwa leza mbuli syokwe 

kulalangilwa; 

× Kasuko kazwa banikusowa tombe (kapati banikubelesya madobbi); 

× Coongo akubimba-bimba 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 

× 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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× Kkansulo ya cilikiti ca Sinazongwe ilalangilwa kujana mali kwiinda mumitelo (Taxes) alimwi 

abalo babelesi balavwula bapa mali kukabunga ka NAPSA; 

 

× Basimunzi bajisi abaabo batajisi mapepa 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 zyakulya kubabelesi. Eeci ciyakupa 

kuti Orein Resources Limited kayuula zyakulya kuzwa kutubunga tulima calo citiikape kuti 

balimi bali munsi-munsi babe aamali amilimo calo citiikalete lusumpuko; 

 

× Bacita tumpindu tuniininiini (SMEs) bayakuba acoolwe nkaambo bayakupegwa mapepa 

aabazumizya kuulisya zyintu mbuli zyibelesyo zyakuyasya a mungwimba. 

Bubi bulangilwa mubukkale (Negative Socioeconomic Impacts)  

Bubi bukonzya kujanwa mubukkale bwabantu kwiinda mumilimo ya maini. 

× Kuvwula kwabantu bajana kazunda ka sikalileke (HIV/AIDS) amalwazi amwi acivwuule 

akaambo kakuvwula kwabantu basimunzi banikubeleka akujata mali calo cilangilwa kubapa 

kucita nkwela cakutalikwabilila; 

 

× Kuvwula kwabantu azyimbaya-mbaya 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 kuleta malwazi 

kutaluba ameenda aakkalila alo akonzya kuleta mansenya akonzya kuleta ntuntumaanzi. 

Orein Resources Limited yakabikka mali aasika kumweelwe wa US$1,000, 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 eezyi zyabubelesi bubotu 

zyakazwa kumbunga ya World Bank. Zyintu zyiyandikana kuyakulanganya meenda, bulongo, muya, 

tombe (lizwa ku maini amumaanda), kulibambila mabuka-buka a bukkale bwabantu.  

 

Orein Resources Limited ililibambilide kulanganya makani aabusena 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 zyibelekelwa mbozyeelede kulanganyizyigwa. 

Orein Resources Limited iyootobela milawo iibelesegwa nyika yoonse kulanganya makani anseba 

akukwabilila ntenda mucibaka cibelekelwa kwiinda mukukwabilila babelesi kuzwa kuntenda 

amalwazi. IDC ayalo iyakulangaya kuti kuyiisya kwacitwa kujatizya bukwabilizi kuzwa ku bulwazi 

bwa sikalileke (HIV/AIDS) a tuntumaanzi (malaria)  

Mamanino (Conclusion)  

 

Maini ya coal ilangilwa kuyoojulwa inakujisi bubotu abubi. Nokuba, Orein Resources Limited 

yakalanganya kale mapenzi aliko ayaayo alangilwa kuboola kujatizya milimo inakucitika 

ÁÍÂ×ÁÁËÏÎÚÙÁ ËÕÌ×ÁÎ×Á Ë×ÉÉÎÄÁ ÍÕËÕÔÏÂÅÌÅÚÙÁ ÎÚÉÌÁ ÚÙÁÂÁ ȬÅÎÖÉÒÏÎÍÅÎÔÁÌ ÍÁÎÁÇÅÍÅÎÔ ÐÌÁÎȭȢ 
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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 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 discovered ore using open cast mining method from one 

main open pit.  It is thus this decision to start mining 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 Neoproterozoic 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 bi-lobate 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 amphibolites 

(Upper Roan) and a sequence of upper amphibolite grade metamorphic gneisses, migmatites, minor 

ÓÃÈÉÓÔȭÓ ÁÎÄ ÍÅÔÁÇÒÁÎÉÔÅÓ. The project site is bordered by large scale and small scale exploration 

Licenses as well as artisanal mining licenses respectively according to the Zambia Mining Cadastre 

Map.  

The mining company intends to undertake large scale mining activities in the above-mentioned area 

which has existing pits from illegal mining activities in the area. Orein Resources Limited is a 

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

Following the approval of the terms of reference for conducting an Environmental and Social Impact 

Assessment (EISA) by the Zambia Environmental Management Agency (ZEMA) on 13th March, 2025 

(refer to approval letter in the appendix section) and having already conducted the large scale 

exploration activities/feasibility studies  in the license area, Orein Resources Limited envisages to 

undertake the large scale Gold mining activities in Ngolo Village of  Chief ChamukaȭÓ +ÉÎÇÄÏÍ ÉÎ 

Chisamba district . The prospective mining activity will  be undertaken by seasoned employees who 

have worked previously in the mining industry.  

This Environmental and Social Impact Statement (ESIS) 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. The EIA 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 to get the views 

from the affected and interested parties in the district. Project consultative meeting were held with 

local stakeholder meeting on 18 January 2025 and project scoping meetings were held at Ngolo 

6ÉÌÌÁÇÅ (ÅÁÄÍÁÎȭÓ 2ÅÓÉÄÅÎÔ ÁÎÄ Mthantyre primary School. Further stakeholder 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 

(ÅÁÄÍÁÎȭÓ 

resident and at 

mthantyre 

primary  School, 

Chisamba 

district.  

Stakeholders included: Local 

stakeholders. Headmens 

from Chief ChamukaȭÓ 

Chiefdom and 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 Chief ChamukaȭÓ !ÒÅÁ ÏÆ Chisamba 

District. Stakeholder meetings were held at 

the Ngolo 6ÉÌÌÁÇÅ (ÅÁÄÍÁÎȭÓ ÒÅÓÉÄÅÎÔ ÁÎd at 

mthantyre Community School, with a total 

attendance of 25 people respectively, the 

people in attendance all had mixed interests in 

the project.   Scoping Meeting was held on 18 

January 2025.  

Disclosure 

Meeting was held 

on 26th April 

2025 at Ngolo 

Village 

(ÅÁÄÍÁÎȭÓ 

resident and at 

mthantyre 

primary School, 

Chisamba 

district.  

Stakeholders included: Local 

stakeholders. Headmens 

ÆÒÏÍ #ÈÉÅÆ #ÈÁÍÕËÁȭÓ 

Chiefdom, project developer 

representatives and local 

residents of the project area. 

Key stakeholders were identified and written 

to and reminded of the Orein Resources 

,ÉÍÉÔÅÄȭÓ intention to operate the large scale 

ÍÉÎÉÎÇ ÃÁÔÅÇÏÒÙ ÉÎ #ÈÉÅÆ #ÈÁÍÕËÁȭÓ !ÒÅÁ ÏÆ 

Chisamba District. Stakeholder disclosure 

meetings was held at the Ngolo Village 

(ÅÁÄÍÁÎȭÓ ÒÅÓÉÄÅÎÔ Ánd at mthantyre 

Community School, with a total attendance of 

40 people respectively, the people in 

attendance all had mixed interests in the 

project.   Disclosure Meeting was held on 26 

April 2025. 

1.1 Project background  

The Ministry of Mines and Minerals Development granted Orein Resources Limited a Large-scale 

exploration license No. 38621-HQ-LEL for a tenement in His Royal Highnesses Chief Chamuka oof 

Chisamba District.  

Pursuant to the provisions of the Environmental Management Act No. 12 of 2011 as amended by Act 

number 8 of 2023 read together with the Environmental Impact Assessment regulations SI No. 28 of 

1997, it is required that before mining activities commence, an Environmental 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 that Orein Resources Limited intends to submit an ESIA after 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 Limited holds an exploration license No. 38621-HQ-LEL situated in two chiefdoms 

under His Royal Highnesses Chief Chamuka of Chisamba District that  was granted to them by the 

ministr y of mines in 2025. Following the approval of the ESIA-Terms of Reference by the Zambia 

Environmental Management Agency (ZEMA) on 13th March, 2025 (refer to approval letter in the 

appendix section) and having conducted the exploration/Feasibility studies in the license area, 

Orein Resources Limited envisages to undertake the large scale Gold mining activities in Ngolo 

Village of Chief ChamuaȭÓ #ÈÉÅÆÄÏÍ ÉÎ Chisamba district. 

 

1.3 Project Objectives  

The main objective of the project is to carryout large scale Gold mining within the vicinity of license 

No. 38621-HQ-LEL in Ngolo Village, 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 Gold ore deposit within the license area. 

V Opening up open pits for accessing the ore body using the mining machinery and materials 

(excavators, loaders, bull dozers, explosives etc.).  

V Construct and manage additional mine site infrastructure such as a Gold processing plant to 

support the mining activities in the project area.  

V Support the growth of the local economy within Chisamba through 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 long-

term impacts of the mining operations on the bio-physical environment and the socio-economic 

setup 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 any beneficial impacts of the project. 

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

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

 

1.4 Brief Description of The 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 large scale exploration license is in 

extent of 7459.8696Ha. 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 
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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       28°49'36.00"E 

11) 14°51'18.00"S       28°49'36.00"E 

12) 14°51'18.00"S       28°49'12.00"E 

13) 14°51'30.00"S       28°49'12.00"E 

14) 14°51'30.00"S       28°48'48.00"E 

15) 14°51'48.00"S       28°48'48.00"E 

16) 14°51'48.00"S       28°47'0.00"E 

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 
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 Figure 1.1: Map for the license extent
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Figure 

 

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 Province, Zambia 

Email Address:           oreinresourceslimited@gmail.com 

 

ρȢφ 4ÈÅ ÄÅÖÅÌÏÐÅÒȭÓ ÐÈÙÓÉÃÁÌ ÁÄÄÒÅÓÓ ÁÎÄ ÃÏÎÔÁÃÔ ÐÅÒÓÏÎ 

Table 3: Share holders  

 

SHAREHOLDER 

 

NATIONALITY & NRC/PASSPORT # 

 

DIRECTOR/ 

PARTNER 

 

No. of 

SHARES 

 

% of 

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 Z5394894 (India) YES 5,000.00 15 

OLUFEMI OLAMIDE 

OLAGUNJOYE 

A12426238 (Nigeria) YES 3,000.00 8 

Floating Shares - - 5000 15 

 

1.7 Track Record/Previous Experience of Enterprise Elsewhere  

The mining operations for this licence no. 38621-HQ-LEL will be the first mining project for Orein 

Resources Limited in Central 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 area. The company in 

partnership with other experienced members of the board will undertake the proposed mining 

project 

 1.8 Total Project Investment  

Orein Resources Limited intends to invest a total of USD 1000,000 in the development of the mine, 

including company machinery acquisition, infrastructure development, tr ansport 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 

mailto:oreinresourceslimited@gmail.com
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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 Limited project will be implemented in 

accordance with the cost estimates given in the table below: 

Table 4: Provision Estimates of Cost of mining  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 Plant machinery 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 project 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. Other studies included socio-economic 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 specific data and to 

supplement secondary data gathered during desk study of the on-going mining activities. 

Communities likely to be potentially affected were consulted. The field surveys provided an updated 

understanding of the prevailing baseline environmental and social conditions of the Mine project 

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

ÁÎÄ ×ÉÄÅÒ ÅÎÖÉÒÏÎÍÅÎÔȟ ×ÉÔÈÉÎ ÔÈÅ ÐÒÏÊÅÃÔȭÓ ÁÒÅÁ ÏÆ ÉÎÆÌÕÅÎÃÅȢ 
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Desk study of the project included review of available 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 also undertaken 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 measurements, the Accuro dragger pump was used to capture 

quantitative 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 Concerns (PACs) for Air quality 

and Dust sampling points in the license No. 38621-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 and shallow wells.  

Noise measurement  

The noise level meter (toptronic T325-IEC651 type II) 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 information 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 heavy heat wave at 

the time of the survey. Generally, 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 surrounding 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% of the 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 license 38621-HQ-LEL.  

The Fauna assessment was to determine population 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, non-endangered and invasive 

species.  
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Socio-economic survey 

The socio-economic status 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 No. 38621-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 prepared 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 Limited will conduct the mining activities in accordance with the relevant 

regulations, policies and legislation 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 the 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 Pollution 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 2011, the Act which 

was later amended in 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 2011 and 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 particular 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 I ɀ section 6; 

× Part III ɀ sections 29 & 30; 

× Part IV ɀ sections 32, 33, 35, 36, 37 & 43; 

× Part V ɀ section 84; 

× Division 1 ɀ 32, 35, 37, 41 & 42; and 

× Division 2 ɀ section 46. 

Relevance: This is the primary legal basis for undertaking this environmental impact assessment and 

subsequent preparation and submission of the EIS for the proposed project. 

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 been concluded in accordance with the Regulations and the 

Council has issued a decision letter.  

Cited Sections: Among the sections cited are the following: 

× Part II ɀ 3 (1); and 

× Part II ɀ 4 (a to j). 

Relevance: The operation of the proposed project falls under 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 Facilities 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 Practices (BMPs) to control or abate the discharge of pollutants into the 

environment. 

Cited Section: The section cited is as indicated below: 

× Part II ɀ 4 (1 & 2) (a to b). 

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 refueling 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 will 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 minimized 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 following: 

× Part IV ɀ 1(a), 19(1) and 20(a to g). 

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 Limited will 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 generated 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 

ÁÒÃÈÁÅÏÌÏÇÉÃÁÌ ÖÁÌÕÅȢ )Î ÔÈÉÓ !ÃÔȟ Ȱ!ÎÃÉÅÎÔ (ÅÒÉÔÁÇÅ ÉÓ ÄÅÆÉÎÅÄ ÁÓ ÂÅÉÎÇ ÁÍÏÎÇ ÏÔÈÅÒ ÔÈÉÎÇÓȟ ÁÎÙ 

structure, settlement previously inhabited, land mark, burial place or 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 responsible institution. 

Relevance: This act is relevant since the clearing of vegetation; operation of the mining activities and 

site infrastructure may damage heritage sites if there are any. This act will guide Orein 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 ecosystems and 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 on 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 any other relevant international agreement to which Zambia is a party; repeal and 

ÒÅÐÌÁÃÅ ÔÈÅ &ÏÒÅÓÔÓ !ÃÔȟ ρωωωȠ ÁÎÄ ÐÒÏÖÉÄÅ ÆÏÒ ÍÁÔÔÅÒÓ ÃÏÎÎÅÃÔÅÄ ×ÉÔÈȟ ÏÒ ÉÎÃÉÄÅÎÔÁÌ ÔÏȟ ÔÈÅ ÆÏÒÅÇÏÉÎÇȢȱ  
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Relevance: The area under consideration for the mining activities has not 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 Limited will 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 Parks and 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 Committee; 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, pre-historic, 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 co-management of Community Partnership Parks for the conservation and 

restoration of ecological structures for non-consumptive 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 the regulation 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 Wild Fauna 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 Illegal Trade in Wild Fauna 

and Flora and other 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 Management Area. 

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 wild mice. Therefore, the Act is relevant to the project. 

Compliance there of: Orein Resources Limited will 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 environmental 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 SIs with respect 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 SIs of the MMA that are relevant to the project:  

a) Statutory Instrument No 29 of 1997 ɀ Mines and Minerals (Environmental) Regulations ɀ 

provides the framework for conducting and reviewing environmental impact assessment for 

the mining sector. Further to that, it provides regulations for auditing project implementation.  

b) Statutory Instrument No 102 of 1998 ɀ Mines and Minerals Environmental Protection Fund 

Regulations ɀ provides the mechanism of setting up and operating the Environmental 

Protection Fund. Thus the mine will have to contribute to the fund so that if 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, mineral 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 witÈ ÔÈÅ ÒÅÇÕÌÁÔÉÏÎÓȭ ÒÅÑÕÉÒÅÍÅÎÔÓ Orein Resources Limited Ȭȭ(ÏÌÄÅÒȭȭ ÏÆ 

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 and shall 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 activities 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 compliance for 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 Labour 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; provide 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 and codes 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 matters connected with, or incidental to, the foregoing. 

Relevance: In order to achieve the objectives of the project, Orein Resources Limited will employ 

people and operation phases of the project.  

Compliance thereof: Orein Resources Limited has so far complied with 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 conditions 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 different categories 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 parties and its provisions are 

very much applicable to the project.  

Compliance there of: Orein Resources Limited will 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 Compensation Fund and make periodic subscriptions for compensation 

of their employees.  

Relevance: Orein Resources Limited employees 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 other activity that may be specified by the water resources 

management board.  

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

× Use water for purposes specified under section sixty, other than for domestic purposes 

specified under section seventy of the Water Resource Management Act No. 21 of 2011; 
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× 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, marsh, dambo, wetland, re-charge 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;  

× Construct water works necessary to restore the course of a 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 how Orein Resources Limited will utilise 

the surface water resources and to protect both surface and ground water from contamination as the 

project site has Mwomboshi River on the north end boundary of the license area and unnamed 

seasonal streams that transverses the license. 

Compliance thereof: Orein Resources Limited will put in place measures to ensure protection against 

pollution and conservation of water resources 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 permitting of water supply and 

sanitation service provision.  

Relevance: Sanitation of the area will depend on the current management of sewer waste and Orein 

Resources Limited will at all costs follow the guidelines and requirements of this act to make sure that 

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 Limited will 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 Council (Chisamba Town Council) to 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. This will require adequate public health facilities and conditions.  

Compliance thereof: Orein Resources Limited will ensure that activities such as sanitation, health and 

safety that border on public health at the mine will be dealt with in accordance with this 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 Resources 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 Limited will 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 people 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 and 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 use of 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 accordance 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 from Orein Resources Limited in a fuel bowser.  

Compliance there of: Orein Resources Limited has 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 indirectly 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 that Orein Resources Limited plans to invest a sum of USD 1000,000 

in the mining and mineral processing activities for the license area.  

Compliance thereof: The developer will ensure all relevant conditions under the ZDA are adhered to 

during the investments period and operations of the mining 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, storage, 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 and control 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 considerable 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 and international 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 duties of 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 at work 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 Limited shall comply with the Act by ensuring, so far as is 

reasonably practicable, the health, safety and welfare of all the employees. It shall place and maintain 

ÅÍÐÌÏÙÅÅÓ ÉÎ ÁÎ ÏÃÃÕÐÁÔÉÏÎÁÌ ÅÎÖÉÒÏÎÍÅÎÔ ÁÄÁÐÔÅÄ ÔÏ ÍÅÅÔ ÔÈÅ ÅÍÐÌÏÙÅÅÓȭ ×ÅÌÆÁÒÅ ÁÓ ÒÅÑÕÉÒÅÄ 

under the Act. The developer shall further provide, among other provisions, systems of work that are 

safe and without any risks 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 places will be 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 over 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 Limited will endeavour to act within the provisions of this law 

in the implementation of the project by ensuring all workers are medically 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 for a framework 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, transparent, participatory 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 socio-economic 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 multi-sector 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 environmental, 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, and 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 Chisamba District in which planning and building permission must be sought.  

Compliance there of: Orein Resources Limited will 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 for the registration of contractors. The section of the Act relevant to the proposed 

project is Part II, Section 5 which provides for the functions of the council to promote and develop 

the construction industry in Zambian companies; assess the performance of 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 Limited will 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 an Act 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 

ÐÕÂÌÉÃ ÏÒÄÅÒȟ ÆÏÒ ÔÈÅ ÁÐÐÏÉÎÔÍÅÎÔ ÁÎÄ ÆÕÎÃÔÉÏÎÓ ÏÆ #ÈÉÅÆȭÓ 2ÅÔÁiners and for matters incidental to or 

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 

3ÅÃÔÉÏÎ τɉÁɊ ÏÆ ÔÈÅ !ÃÔ ×ÈÉÃÈ ÓÔÁÔÅÓ ȰÁÒÅÁȠ ÁÂÏÕÔ Á #ÈÉÅÆȟ ÍÅÁÎÓ the area in Zambia within which 

ÒÅÃÏÇÎÉÔÉÏÎ ÉÓ ÁÃÃÏÒÄÅÄ ÔÏ ÔÈÅ #ÈÉÅÆ ÕÎÄÅÒ ÔÈÉÓ !ÃÔȱȢ  

Compliance thereof: License No. 38621-HQ-LEL lies in His Royal Highnesses Chief ChamukaȭÓ 

Chiefdom of Chisamba District. Orein Resources Limited has 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 Public Health Act, the following 

Regulations are made:  



OREIN ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT FOR THE PROPOSED LARGE-SCALE GOLD MINING 

32 | P a g e 

 

1. These Regulations may be cited as the Public Health Title (Infected Areas) (Coronavirus 

Disease 2019) Regulations No. 22 of 2020.  

Á Ȱ"ÕÉÌÄÉÎÇȱ ÈÁÓ ÔÈÅ ÍÅÁÎÉÎÇ ÁÓÓÉÇÎÅÄ ÔÏ ÔÈÅ ×ÏÒÄ ÉÎ ÔÈÅ !ÃÔȠ 

Á Ȱ#ÏÎÖÅÙÁÎÃÅȱ means a system or means of conveying people or goods from place to 

place and includes an aircraft, ship, train, vehicle or any other means of 

transportation;  

Á ȰÉÎÆÅÃÔÅÄ ÁÒÅÁȱ ÍÅÁÎÓ Á ÐÁÒÔ ÏÆ ÔÈÅ 2ÅÐÕÂÌÉÃ ÏÒ ÁÎÙ ÃÏÎÖÅÙÁÎÃÅ ÄÅÃÌÁÒÅÄ ÁÓ ÂÅÉÎÇ ÏÒ 

appearing to be threatened by the epidemic of COVID-19; and 

Á Ȱ5ÎÓÁÎÉÔÁÒÙ ÃÏÎÄÉÔÉÏÎȱ ÍÅÁÎÓ Á ÃÏÎÄÉÔÉÏÎ ÏÒ ÃÉÒÃÕÍÓÔÁÎÃÅ ÔÈÁÔ ÍÉÇÈÔ ÇÅÎÅÒÁÔÅȟ 

promote or transmit COVID-19 to a person. 

Relevance: Construction and operation is likely to increase traffic flow at the service station 

ÅÓÐÅÃÉÁÌÌÙ ÔÈÏÓÅ ÆÌÙÉÎÇ ÉÎ ÁÎÄ ÏÕÔ ÔÈÅ ÃÏÕÎÔÒÙ ×ÈÉÃÈ ÍÁÙ ÐÏÓÅ ÓÏÍÅ ÒÉÓËÓ ÔÏ ×ÏÒËÅÒÓȭ ÈÅÁÌÔÈȢ  

Compliance thereof: The developer will not allow any persons accessing the facility 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 pieces of legislation. However, the following will be key institutions whose requirements 

will need to be complied with.  

Á Geological Survey Department  

Á Mines Safety Department  

Á Zambia Environmental Management Agency  

Á Ministry of Labour and Social Security  

Á Chisamba District Council  

Á Ministry of Health 

Orein Resources Limited will 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 to promote 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 Convention 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 for the 

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 Change: - The 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 for the 

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 aims 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 Trans-Boundary Movements of Hazardous Wastes and 

their Disposal: - The objective is to control import and export of hazardous wastes. It also 

aims at ensuring that any trans-boundary movement and disposal of hazardous waste, when 

allowed, is strictly controlled and takes place in an environmentally sound and responsible 

manner. 

g) Convention on Migratory Species and the African ɀEurasian Water Bird Agreement: - Like 

other migratory species, water birds cross several international borders during their 

migration, facing a wide range 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 (UNFCCC):- It was signed by 

Zambia in 1992. 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 requirements. Therefore, whilst complying with national 

legislations, Orein Resources Limited will also comply with additional international requirements 

(EPs, IFC Performance Standards and EHS Guidelines) in the implementation of the proposed Project. 

The social and 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 associated with the Project. The 

IFC Performance Standards and EHS Guidelines relevant to the Project are briefly outlined in the 

subsections below: 



OREIN ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT FOR THE PROPOSED LARGE-SCALE GOLD MINING 

34 | P a g e 

 

2.25.1 IFC PS 1: Social and Environmental Assessment and Management  

Performance Standard 1 underscores the importance 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 communities). Orein Resources 

Limited will adhere to the below objectives of the PS1;  

Á To identify and assess social and environment impacts, both adverse and beneficial, in the 

ÐÒÏÊÅÃÔȭÓ ÁÒÅÁ ÏÆ ÉÎÆÌÕÅÎÃÅȢ  

Á To avoid, or where avoidance is not possible, minimize, mitigate, or compensate for adverse 

impacts on workers, affected communities, and the environment  

Á To ensure that affected communities are appropriately engaged on issues that could 

potentially affect them  

Á To promote improved social and environment performance of companies through the 

effective use of management systems.  

2.25.2 IFC PS 5: Land Acquisition 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 livelihood) as a result of project-related 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 Limited will adhere to the objectives of the PS5 as 

below;  

Á To avoid or at least minimize involuntary resettlement wherever feasible by exploring 

alternative project designs  

Á To mitigate adverse social and economic impacts from land acquisition or restrictions on 

ÁÆÆÅÃÔÅÄ ÐÅÒÓÏÎÓȭ use of land by:  

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 participation of those affected.  

Á To improve or at least restore the livelihoods and standards of living of displaced persons.  

Á 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 several pits as a result of these activities. Orein Resources Limited plans to 

undertake the large scale Gold mining project following the discovery of Gold deposits in 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 concentr ations of economic value and these reserves are localized from the 

western to North-Eastern part of the site here-marked for mining operations. The company intends 

to undertake large-scale open cast Gold mining, which will  be conducted using the hydraulic 

excavators to mine the ore reserves. Due to the hard surface nature of some of the areas of the mine 

site, drill ing and blasting may be employed in some areas. The Gold ore will be processed through 

washing and sold both locally and on the 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 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 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       28°49'36.00"E 

11) 14°51'18.00"S       28°49'36.00"E 

12) 14°51'18.00"S       28°49'12.00"E 

13) 14°51'30.00"S       28°49'12.00"E 

14) 14°51'30.00"S       28°48'48.00"E 

15) 14°51'48.00"S       28°48'48.00"E 

16) 14°51'48.00"S       28°47'0.00"E 

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 
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Figure3.1 Project site location  
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Figure 3.2: Locational Map for the Proposed Mining sit  
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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 Gold 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 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 large-scale open cast Gold mining, 

which will be conducted using the hydraulic excavators 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 separating Gold grains from soil.  

Schedule and life time of the project  

Orein Resources Limited proposes to undertake mining activities in the License Area (38621-HQ-

LEL) in accordance with the projected mine lifespan relating to the availability of the ore body at the 

mine. The operation of the large scale mine is expected to have an output of 300 tons/day of Gold ore 

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 at 3,240,000.00 tons of Gold 

ore. All mining operations will be by open pit (Open cast) mining methods in the operation phase 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 being 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 involve a Large-Scale Open Pit Mining of 

the rock that hosts Gold mineralization. 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 project implementation in a four (04) phases approach 

as detailed below: 

V Phase 1: Mine Planning, Site preparations, construction and pre-production (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 the Gold reserve, Gold ore processing 

and stock piling of processed Gold (Year 1 ɀ Year 30 with a possibility of an operation 

extension).  

V Phase 3: (Year 30 ɀ Year 40 Mining extension)  

V Phase 4: Decommissioning 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 PREPARATIONS    

Phase 2  OPERATIONS MAINTENAINCE  OPERATIONS  

Phase 3    

Phase 4   DECOMISSIONING 

3.4.1 Site Preparation phase for mine pits  

The Project under review is a Greenfield project though it  has undergone years of illegal mining 

with  several pits still  visible with in 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 activities. 

The phase will  involve obtaining of all  relevant authori zation from regulatory agencies such as; 

Á Zambia Environmental Management Agency (ZEMA): ESIA approval for the mining 

activities. Orein Resources Limited will  further undertake the relocation, resettlement 

and compensation of the affected persons with in the license area as per IFC and National 

Resettlement Pol icy (Zambia) Standard prior  to project implementation. This will  be 

done progressively in the active area of the proposed mining activities. 

Á Ministry of mines and minerals development: obtaining of the large scale mining 

Licenses including ZEMA and other regulatory authorities. 

Á Acquiring of local authority licenses within the operation districts 

Á Engaging the local chief and tr aditional leadership and disclosure of the commencement 

of the mining activities. 

Summary of activities to be undertaken in this phase will include: 

V Geo-chemical 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 camp site of size 70m x 40m. Later on, access routes will be 

created to mining pits and drill sites. The main campsite will be stationed about 3km southwest of 

the mine pit. The mine pit site will 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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V A fire break of 10 meters around the camp site will be maintained 

V Setting up of tents as sleeping quarters 

V Demarcation of a kitchen and dining area 

V Construction of bathing shelters and pit latrines 

V Setting up of a Sample Storage Area 

V Demarcation of and digging of a Waste Disposal Pit 

V Setting up Solar Panels for basic night lighting of camp area 

V Setting up of Radios for communication 

V Maintain fire-extinguishers at the camp site 

Precautionary measures will be taken during construction to ensure environmental protection and 

safety and occupation health. 

3.2 Construction phase activities  

The operation phase will involve geochemical sampling and mining of the Gold ore. 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 would-be affected inhabitants 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 a depth 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 tr ansport. 

Orein Resources Limited will  continue to 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. The blasted 

material will  be in the form of big boulders, ranging from a centimetre to meters in size. The material 

will  then be excavated using Loaders into trucks. The trucks will  tr ansport the mined mineral ore 

directly to the local market for sale or to the Primary stockpile area within the mine lease. 

3.5 Operational phase activities  

The operational phase will involve continued mining and stock piling of the Gold mineral resource 

on the mine site, transportation of the mineral ore to the processing plant. The operation phase of 

the mine development will be the 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 initially using 

conventional open pit mining methods and pit designs, viz. excavators and diesel-powered trucks for 

transport.  

Orein Resources Limited will undertake 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 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 Gold deposit 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 excavated using Loaders into trucks. The trucks will 

transport the mined Gold deposit directly to local markets or to the Primary stockpile area within the 

license area.  

3.5.1 Mining Operations  

The Gld ore will be removed from the ground using open cast mining method. Ores near the surface 

are quarried after removal of the surface layers (overburden). Gold mining in the project area is 

mainly done through open cast (pit) mining determined by factors such as the depth of the ore 

resources, the competence of the geology and the economics of the proposed mining project. In 

development of the large scale mine operations, the 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.  

Gold deposits 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 mineral ore, the Gold deposit 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 30o to 43.1o. The gradient adopted for the ramp is 10o. Storm water cut-off drains 

constructed alongside the pit perimeter haul roads will prevent surface runoff flowing into the pit. 

The designed pit is 200m along strike and 150m across strike and 80m dip from an average 

topographic elevation of 1069m a.m.s.l. De-pressurization of the pit slopes to permit safe mining will 

be achieved by a combination of in-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 centimeter to meters 

in size. The material will then be excavated using Front ɀ end Loaders and Shovels into Dump trucks. 

The Dump trucks will transport the mined Gold Deposit Pad for storage.  
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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) for overburden 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  

V Engineering workshops  

V Water supply facilities 

V Power supply facilities  

V Flood protection and drainage system  

V Waste management area  

V Materials Handling and Storage  

 

Mine Life and Mine Production  

Pit Optimization studies indicate an optimum mine life of 30 years at an ore production rate of 300 

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 operated by the council in Chisamba at 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 are at 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 in Chisamba CBD.  

Orein Resources Limited wi ll 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 

Management Plan will focus on the following: -  

V Conduct mine dewatering activities in the mine pits  

V Separation of clean and dirty water;  

V  Where practicable, reduce raw water consumption, maximize re-cycling 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 emergency 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 consumption whose 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 Limited will undertake the mining project in order to mine the Gold deposit in the 

license area. Considering that the previous mining activities in the area have yielded potential for 

more mineral exploitation, Orein Resources Limited will 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 the Gold mineral resource is deprived, or when it 

becomes unsustainable to mine the Gold 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 pre-determined by the local population to 
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have the facilitieÓ ÆÏÒ ÁÌÔÅÒÎÁÔÉÖÅ ÕÓÅȢ !Ó ÆÏÒ ÔÈÅ ÏÆÆÉÃÅÓȟ ÉÔȭÓ ÍÏÓÔ ÌÉËÅÌÙ ÔÈÁÔ ÔÈÅÙ ×ÉÌÌ ÎÏÔ ÂÅ 

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 decommissioning 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 collection of runoff from the ponds into the natural drainage. 

The following activities will be undertaken during this phase  

V Notice to relevant authorities on the status of the project. This will include the Ministry of 

Mines and Minerals Development, MSD, ZEMA and other local stakeholders such as the local 

Chief, local councils, and Forest Department and the affected local residents.  

V Restoration of the prospecting area to acceptable alternative land use capability compatible 

with the surrounding land use and the local authorities without disturbance from residual 

mining impacts.  

V Rehabilitation of the degraded areas such as replanting of trees and grass, back-filling 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 an on-going exercise.  

Orein Resources Limited will during the closure of the project further ensure that there is reduction 

and/or mitigation of the anticipated:  

V Potential hazards of geological origin, such as erosion, collapse and subsidence and landslides 

of the rocks on site.   

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

time.  

V The decommissioning and closure process will essentially be aimed at restoring the 

surrounding environment to a state, resembling as closely 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 the Gold ore which will be sold to local 

customers or exported to other readily available markets.  

By products  

The main by-product is waste rock although there are anticipations of finding some minute amounts 

of Gold and other possible co-mineralization as by-products. Furthermore, solid wastes in form of 

domestic waste and other biodegradable material will be generated 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 implementing the mining activity massively 

outweighs the abandonment of the project.   

4.1.2   Alternative Prospecting Site  

The identified project site has naturally occurring Gold which the developer intends to mine. The site 

lies approximately 60Km northeast of the Chisamba District 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 by Orein Resources Limited exploration activities 

carried out recently. This option will  therefore not be considered as the license area has proven 

occurrence of Gold mineral deposits whose quantities and quality Orein Resources Limited seeks to 

extract through the mining activities proposed.  

4.1.3 Mining Method Alternative  

The alternative mining method to the proposed open pit mining method is the underground mining 

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 the nearby 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 Septic and soak away system. The septic tanks once full will be re-emptied 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 nearest sewage network system.  It would therefore entail 

higher installation cost if connecting to the sewage network was to be done. 

 

C. Pit 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 and 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 the diesel 

powered generator, since hydro-power 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 national 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 Al ternatives  

4ÈÅ ÐÒÏÊÅÃÔ ÓÉÔÅ ÉÓ ÌÏÃÁÔÅÄ ÉÎ ÁÎ ÁÒÅÁ ÔÈÁÔ ÉÓ ÎÏÔ ÓÅÒÖÉÃÅÄ ÂÙ 7ÁÔÅÒ ÁÎÄ 3Å×ÁÇÅ #ÏÍÐÁÎÙȭÓ ×ÁÔÅÒ ÁÎÄ 

sewer mains.  

The developer intends to sink boreholes for domestic water consumption. The developer quantified 

their water needs when they put in 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 list 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 Limited will 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 to contain the minerals and appropriate site for 

the mine. 
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V 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 

V Waste Management alternative  ɀ is critical for the occupational health of the company 

employees and surrounding communities  

V Power alternative- environmentally clean and cost effective ZESCO power will be connected 

for the operation phase of the processing plant. 

V Water supply Alternative- Orein Resources Limited will 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 

Chisamba Districts 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°53'58.27"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. 

 
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 place where 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-achstegia species 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 two-stage 

vegetation cover with a 15 to 12 m high open or semi-open canopy. The most common tree 

species are Brachystegia, Isoberlina, Julbernadia and the genre Marquesia. The dominant species 

is Marquesia marcrouraȢ 4ÈÉÓ ÔÒÅÅȭÓ ÄÏÍÉÎÁÎÃÅ ÉÓ ÄÕÅ ÔÏ ÉÔÓ ÒÅÓÉÓÔÁÎÃÅ ÔÏ ÆÉÒÅȢ M. marcroura is 

well established in terms of number of stems per unit area, 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 

quanzensis,, Erythrophleum guineense, Lonchocarpus capassa, Uapaca kirkiana, anisophlea 

bohemii, and Diploryncus 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: 

ü Mobola (Parinari excels)  

ü Musepa (P. Curatellifolia)  

ü Muputu (Brachystegia spiciformis)  

ü Ordeal Tree (Erythrophloeum africanun)  

ü Mutobo (Isoberliana angolensis) 

5.1.1.3 Endangered Species 

Based on the International Union for Conservation 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 the proposed 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: 

ü Ants ($ÁÒÙÌȭÓ ÈÅÌÖÅÏÌÕÓɊȢ 

ü Termites (Micromeres goliath). 

ü Common house flies (Musca domestica). 

ü Grass hoppers (Phymateu sviridipes). 

ü Moths (Xanthisthis atarsispina). 

ü Common lizard (Agama sp.). 

ü Viviparous lizard (Zootoca vivipara). 

ü Butterflies (lepidotera). 

ü Black rats (Rattus rattus). 

5.1.2.2 Aquatic Fauna 

Based on verbal interviews 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 (Oreochromis niloticus). 

× Silver Barbel (Schilbe mytus). 

× Green headed bream (Oreochromis machrochir). 

× Yellow belly Bream (Serranochromis spp). 

× Tube Worms (Raftia pachyptila): these are found in Mwomboshi River. 

× Water Snail (Grithidea rhizophorarum). 

× Common frog (Rana sp.). 

5.1.2.3 Endangered Species 

Based on the International 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. 

5.1.2.4 Avian Species 

The most notable bird species observed on and around the proposed project area at the time of 

carrying out this assessment include the following:  

× Guinea fowl (Guttera Plumifera) 

× Francolin (Francolinus) 

× Quail (Phasianus colchicus) 

× Raven (Corvus corax) 

× Woodpecker (Thripianamaqus) 

× Forest weaver (Ploceus bicolor) 
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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 project area. 

5.2 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 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 bi-lobate 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 amphibolites (Upper Roan) and a sequence of upper amphibolite grade metamorphic 

gneisses, migmatitesȟ ÍÉÎÏÒ ÓÃÈÉÓÔȭÓ and metagranites.   

 

External to the inlier, the Katangan 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, 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 Super-Group.   

The local geology is granitic or/and rhyolitic which is covered by a think soil profile including a 

compact and hard laterite bearing manganese (cryptomelane) boulders. Gold ore is associated 

with shear zones and found in granites and volcanics. Gold ore is associated with highly 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 manganese 

mineralization.   

The Exploratory Soil Map 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 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 Central Province does not account for alluvial soils. Dystric 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. 
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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 macro-invertebrates 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. Therefore, the existence of wildlife in the 

project area is low. Small mammals, reptiles such as crocodiles and small birds have been 

spotted in the license area during a walk-over survey. However, no endangered animal species 

exist in the area. The groundwater in the area 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 this discovery 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 south-east, 

away from the Mwomboshi Dam.   

5.6 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 greatly affected by movement across the 

country of the Inter ɀ Tropical Convergence Zone.  

 

This creates three distinct seasons, these being; a cool dry season from mid-April to August, a 

hot season from September to October and a warm rainy season from November to March. It 

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 over 25oC, humidity is 

comparatively high. Minimum temperatures of below 10 oC 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. The summarized climatic conditions are shown 

in the table below. 

Table 5.1 Average precipitation for an 84 -year old period  
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(Source: www.weatherbase.com) 

 

Table 5.2: Seasons with the Associated Average Temperature  

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.com) 

 

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 

http://www.weatherbase.com/
http://www.weatherbase.com/
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III of the Zambian agro-ecological zones Chisamba has 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 mid-April 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 temperatures. Relative 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 145-190 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 higher. 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 in Chisamba varies 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 March 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. In Chisamba, the most 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  

 Figure 5a: Daily chance of precipitation (Met. NWFR 2010 ) 
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The rainy period of the year lasts 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 months, 

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 

 

5.6.4 Temperature  

The hot season lasts for 2.2 months, from September 16 to November 21, with an average 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. The coldest 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                                                    

  January February March Apri  May June July August September October November December 

Avg. 

Temperature 

(°C) 

24.6 24.6 24.4 23.3 20.3 17.4 17.4 19.7 24.2 27.1 26.7 24.9 

Min. 

Temperature 

(°C) 

18.7 18.7 18 15.8 11.5 8.3 7.8 10.1 14.8 18.5 19.7 18.7 

Max. 

Temperature 

(°C) 

30.6 30.6 30.8 30.9 29.1 26.5 27 29.4 33.7 35.7 33.7 31.2 

Avg. 

Temperature 

(°F) 

76.3 76.3 75.9 73.9 68.5 63.3 63.3 67.5 75.6 80.8 80.1 76.8 
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  January February March Apri  May June July August September October November December 

Min. 

Temperature 

(°F) 

65.7 65.7 64.4 60.4 52.7 46.9 46.0 50.2 58.6 65.3 67.5 65.7 

Max. 

Temperature 

(°F) 

87.1 87.1 87.4 87.6 84.4 79.7 80.6 84.9 92.7 96.3 92.7 88.2 

Precipitation 

/ Rainfall 

(mm) 

162 136 81 19 2 2 0 0 1 25 67 160 

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 to approximately 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 for Chisamba District  

 

 

 

5.6.5 Surface Winds  

In July, the project area experiences a south-easterly 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 wet-season DRC air from the north-west. 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 predominantly 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 maximum at about 
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1000 - 1200 hrs. Afternoon winds are light to moderate according to convective activity and the 

mixing level of surface-heated air. A quiet period usually occurs around sunset followed by light 

nocturnal winds. 

Figure 8a: Mean Monthly Wind Speed for Chisamba 

 

Figure 8b: Wind direction (Met. NWFR 2010) 

  

5.6.6 Relative Humidity  

Chisamba 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 of.  
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Figure 9: Mean Monthly Relative Humidity for Chisamba (Met. NWFR 2010)  

  

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 9-28%).  

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 

ÁÎÄ ÓÕÂÍÉÔÔÅÄ ÔÏ 5ÎÉÖÅÒÓÉÔÙ ÏÆ :ÁÍÂÉÁȭÓ %ÎÖÉÒÏÎÍÅÎÔÁÌ %ÎÇÉÎÅÅÒÉÎÇ ,ÁÂÏÒÁÔÏÒÙ ÆÏÒ ÁÎÁÌÙÓÉÓ ÏÆ ÁÎ 

assortment of metals and pH. 

0ÒÅÓÅÎÔÅÄ ÉÎ ÔÁÂÌÅÓ υ ÁÎÄ φ ÂÅÌÏ× ÁÒÅ ÒÅÓÕÌÔÓ ÏÆ ÓÏÉÌ ÓÁÍÐÌÅÓȟ ÁÓ ÁÎÁÌÙÓÅÄ ÁÔ 5ÎÉÖÅÒÓÉÔÙ ÏÆ :ÁÍÂÉÁȭÓ 

Environmental Engineering laboratory:  

Table 5: Soil Composition and Size Distribution 

Parameter  Sample Identity  Estimated Grain 

Size 
38621 -HQ-LEL 1 38621 -HQ-LEL 2 38621 -HQ-LEL 3 

Sand + Clay 90% 92% 93%  

Sand 56% 30% 62% 0.05-2mm 

Clay 34% 62% 31% 0.002-0.05mm 

Silt [100 ɀ (Sand + Clay)] 10% 08% 07% <0.002mm 

 

Table 6: Results of Soil Quality Monitoring  
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Parameter  Unit of 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 

Manganese (Mn) 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: HQ-LEL 1* and HQ-LEL 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. Further, they 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 is Mwomboshi River and other un-named streams that are 

tributaries to the Mwomboshi River located at the edge of the north part of license area, whose water 

samples were collected and analyzed.  

It is envisaged that after commencement of mining works within the area, the river  maybe at a risk 

of siltation arising from loose soil resulting from site clearing and 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 part of 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 project 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 study, ambient 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 point, 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 quality results of samples submitted for laboratory 

analysis. 

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

Sample 

Point  

Duration of 

sampling 

(minutes)  

Dust Level 

(µg)  

Dust 

Concentration 

(µg/m 3/hr)  

Respirable Dust ( 

24 Hours) 

(µg/m 3/day)  

Maximum 

Acceptable 
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Concentration 

(µg/m 3/hr)  

Sampling 

site 1 

125 0.00172 0.00091 0.027 70 

Sampling 

site 2  

120 0.00135 0.00115 0.028 70 

Sampling 

site 3 

120 0.06581 0.02781 0.89 70 

  

As can be observed in table 8 above, dust levels on the three sampled points were way below the 

maximum acceptable concentration of 70 µg/m 3/hr, with the highest level recorded being 

0.91µg/m3/hr.  

Once the proposed project becomes operational, a stringent noise and air quality monitoring 

program will be implemented and strictly adhered to by Orein 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 the proposed 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 II sound level monitor with a measuring range of 30 ɀ 130dB was used to collect 

noise data in the dBA scale (energy-averaged 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 at Different Points within the Proposed Site  

Description of Location  Noise Level Reading 

Low (30 ɀ 80dBA)  

Location No. 1  
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Description of Location  Noise Level Reading 

Point No. 1 44.10 

Medium (50 ɀ 100dBA)  

Point No. 1 0.00 

High (80 ɀ 130dBA)  

Point No. 1 0.00 

Low (30 ɀ 80dBA)  

Location No. 2  

Point No. 1 39.60 

Medium (50 ɀ 100dBA)  

Point No. 1 0.00 

High (80 ɀ 130dBA)  

Point No. 1 0.00 

Low (30 ɀ 80dBA)  

Location No. 3  

Point No. 1 48.20 

Medium (50 ɀ 100dBA)  

Point No. 1 0.00 

High (80 ɀ 130dBA)  

Point No. 1 0.00 

As noted in table 9 above, In 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 free-range chickens, which 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 glass-thatched with mud walls or burnt bricks 

serviced by pit-latrines, see Figure 5.4 below.   

 

Plate showing type of housing structures in the area 
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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 cause of diarrhoea 

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 5-6). 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 during or immediately after the rainy 

season. 

The main modes of transportation in the area are bicycles, open-trucks 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 of energy, 

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 market 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 roasted maize 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 site, Orein 

Resources Limited will 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 in Ngolo 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 school i.e. Mwantyre 

primary school located about 3km from mine pit area and Chipembi Girls Secondary School located 

about 25km away. The school carters for grades 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. There are 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 located about 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 project impacts 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 Gold stock pile sheds; 

4) Aerial Ropeway 

5) Accommodation for employees 

6) Plant area workshop; 

7) Transport infrastructure;  

8) Waste management, including 

ü Industrial waste; 

ü Hazardous waste; and 

ü Medical waste. 

9) Materials handling and storage; including 

ü Mine stores; and 

ü Fuel. 

10) Construction activities (contractors), including  

ü Materials handling and storage; 

ü Site preparation; and 

ü 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 quantitative evaluation 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 

phase  

Description of 

Impact  

 

Environmental Impact Characterization  

Type of 

impact  

Spatia

l 

extent  

Frequen

cy  

Duratio

n  

Intensity  Severit

y  

Likelihoo

d  

Sensitivity  Significan

ce  

POSITIVE  ENVIRONMENTAL AND SOCIO-ECONOMIC IMPACTS   

Increased Contribution to the Mining Sector   

Construction  The operation of the 

mine will make a 

positive contribution 

to the local and 

national economy 

through its multiplier 

effect 

Direct 

/irreversi

ble  

On site  Ongoing  Long 

term  

Moderate  Moderat

e  

Probable  High  High  

Increase Mineral reserve  

Operation  Increase  Gold  

availability  

Direct Local  Once- Off Long 

term 

Moderate  Moderat

e  

Probable  High  High  

Capacity building and Mining technology transfer  

Operation  Training will be 

provided to 

Direct  Local  Ongoing  Long 

term  

Moderate  Moderat

e  

Probable  High  High  
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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 

material and services  

Indirect    Local  Ongoing  Long 

term  

Moderate  Moderat

e  

Probable  High  High  

Operation  Local purchase of raw 

material and services  

Indirect   Local  Ongoing  Long 

term  

Moderate  Moderat

e  

Probable  High   High  

Increased Government revenue  

Operation  Increase in revenue 

and taxes for both 

central and local 

government in 

Chisamba   

Direct/ 

Irreversibl

e  

Local  Ongoing  Long 

term 

Moderate  Moderat

e  

Probable  Moderate  High  

Employment creation  

Construction  Employment of local 

skilled and unskilled 

labour  

Direct    Local  Ongoing  Short 

term  

Moderate  Moderat

e  

Probable  Moderate  High  
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Operation  Employment of local 

skilled and unskilled 

labour  

Direct    Local  Ongoing  Long 

term  

Moderate  Moderat

e  

Probable  Moderate  High  

NEGATIVE  ENVIRONMENTAL AND SOCIO-ECONOMIC IMPACTS   

Air pollution and dust generation  

Construction 

& operation  

Temporary air 

pollution due to 

vehicular emission 

and dust generation by 

excavation & 

transportation of ore 

and raw materials.   

Direct/Irr

eversi

ble  

Local  More 

than 

twice  

Short 

term  

Moderate  Low  Probable  Low  Medium  

Noise pollution and Vibrations  

Site 

preparation  

& 

Construction  

Noise generated 

during operations at 

the mine activities by 

vehicles, earthmoving 

equipment, excavation 

of construction 

materials and general 

construction activities 

Direct  Site  More 

than 

twice  

Short 

term  

Moderate  Low  Probable  Low  Medium  
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Landscape and Visual Amenity  

Operation  The creation of visual 

intrusion and 

disruption to aesthetic 

quality from mine 

dumps and pits 

Direct  Local  More 

than 

twice  

Long 

term  

Moderate  Low  Probable  Low  Medium  

Impact from Land degrading resulting from mine pits  

Operation Impact emanates from 

every irreversible land 

deration from open pit 

mining activities 

Direct  Local Twice   Long 

term  

Moderate  Low  Probable  Low  Medium  

Changes in Biodiversity 

Construction 

& Operation  

Impact arising from 

the removal of tree 

species from the 

project footprint.  

Direct  Local  More 

than 

twice  

Long 

term  

Moderate  Low  Probable  Low  Low  

Changes in Soil and Geology 

Construction  

& 

exposure of the rock, 

soil and rock breaking 

Direct  Local  More 

than 

twice  

Long 

term  

Moderate  Low  Probable  Low  Medium  
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Operation cavities during 

excavations 

Land Use Impacts   

Construction  Land degradation due 

to land clearing. 

Direct/Irre

versible  

Local  One 

phase 

Short 

term 

High  Medium  Probable  Medium  Medium  

Operation  Changes in land use   Irreversibl

e  

Local On-going  Long 

term 

High  Medium  Probable  High  High  

Solid, Liquid and Hazardous Waste generation  

Construction  Generation of solid 

waste from 

construction activities, 

liquid waste from 

human waste and 

hazardous waste from 

machinery and 

equipment  

Direct  Local  Twice  Short 

term  

Moderate  Medium  Probable  Medium  Medium  

Physical Injury risk due to construction activities  

Site 

preparation  

Civil works public and 

occupational safety 

risks would arise from 

Direct  Site  More 

than 

twice  

Short 

term  

Moderate  Moderat

e  

Probable  High  High  
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various constructions 

activities such as 

foundation, operation 

and movement of 

heavy equipment and 

vehicles 

Construction  Storage and improper 

use of mining 

equipment.  

Direct  Site  More 

than 

twice  

Medium 

term  

Moderate  Probabl

e  

Moderate  Low  Moderate  

Impact on historical &  archaeological sites  

Construction  Disturbance to 

historical and 

archaeological sites 

due to excavation 

works  

Direct  Site  More 

than 

twice  

Short 

term  

Moderate  Probabl

e  

Moderate  Low  Low  
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A breakdown of the most important environmental 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 long-term adverse effect on the 

environment. It may well indicate an irreversible change to the physical environment from original 

conditions. In some cases, these irreversible changes can result in favourable long-term effects. 

Potential positive impacts relate to social aspects, such as the diversification of jobs in the nearby 

villages, use of a 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 the 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 sound environmental 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 stored 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 pre-stripping 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 front-end-loaders, graders and haul trucks. Some pre-stripping 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 topography. This 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 re-vegetation schemes on the mine. Contamination of soil may occur from the 

spillage of oils and lubricants 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 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.  

Surface and Ground 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, oils 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 and hydraulic 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. The Miombo 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 movement 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 of Gold. The removal of these rocks results in the depletion of the geological resource of the 

area. This is a permanent impact. There are also potential temporary impacts on the hydro-geological 

regime over the life of mine. 

Soil 

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 soils may also impact on flora and fauna 

due to biological uptake routes starting with the plant root system. 

Air Quality, Noise and Vibration 

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 may affect 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 may contaminate 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 table 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 contaminate 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 related activities (ore movement by haul trucks and front-end 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 pit 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 ceases at 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 minerals can 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 the geology 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 Dozers, 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 characteristic 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 

The removal 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 vehicles. 

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 exhaust 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 disposed off. Thus to prevent the Gold 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 which flows into the local watercourses. 

This may have negative impacts on the aquatic life and on people living downstream of Mwomboshi 

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 were identified 

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 the operational 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 deteriorations 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 become 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 this study 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 the soils 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 people 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 groundwater 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 dump may 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 the facility. 

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 areas may 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 the Gold storage shed include site 

clearance and re-profiling. 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, graders 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 Environmental 

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 from the 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 the Gold storage shed. Soil contamination 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 will be 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 generate dust 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 artefacts and 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 of Gold, movement of the 

Gold using tiper trucks to the local markert for sale. The impacts that may occur are summarised 

below. 

Soil 

Poor handling, storage and transport of Gold 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 stockpiles, 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 generated by dozers, haul trucks and operational equipment in and around the ROM Pad. Airborne 

dust will be generated from the Gold 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 caused by 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 occur 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 fauna, groundwater, soils and downstream 

water users. 

Groundwater 

Groundwater contamination may occur through infiltration of spills of Gold and oil through the soil 

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 the Gold stock pile sheds. They 

will be around large dangerous operational equipment in a noisy and confined environment.  

6.3.3 Post-Closure Phase 

The potential impacts that may occur on the site of the Gold stock pile after decommissioning are 

summarised below. 

Soil 

Surface runoff off the old stockpile areas (Gold storage) may be contaminated and 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 decommissioned Gold 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 decommissioning 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, graders, Fork lifts and other 

associated equipment. The soil removed from the works will be stockpiled for future re-vegetation 

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 the loss 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 Visual Character 

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 rivers. The 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 effect. 

Soil 

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 lacustrine 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 post-closure 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 woodland. 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 dust 

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 vegetation 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 and 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 through 

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 access roads 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 cultural 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 involve transportation of Gold from 

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.  

Soil 

Soils could be contaminated as a result of accidental spillages 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 Ropeway, 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 the immediate 

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 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 Ropeway 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 
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Accidental spillages of 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 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 for the 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 associated with Ropeway will be removed and top soil spread on top. This will allow 

for land to be used for farming purposes and also re-using 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 re-filled or re-profiled.  

6.5 Water Transmission Line  

6.5.1Construction Phase  

The activities to be carried out during the construction 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 re-vegetation 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 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 Visual Character 

Landscape and visual character 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 means 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. 

Soil 
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The soil types were many 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 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 ferrasols.  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 route for the water pipeline. 

The removal of the soils affects future land use post-closure 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 intense land 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 construction 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 soil 

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 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 access roads and the 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 sites may be destroyed during construction; 

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

unlikely.  

6.5.2 Water Pipeline Operational Phase  

The operational phase of the water pipeline project component, will 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.  

Soil 

Soils could be contaminated 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 Vibration 

¶ 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 water pipeline 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 transmission 

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 spillages of 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 fauna 

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 water pipeline 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 re-using 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 re-filled or re-profiled. .  

6.6 Pump Station   

6.6.1Construction Phase  

The activities to be carried out during the construction 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. The associated 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 by the removal 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 of the topsoil during construction activities. Soil 

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 constructed. 

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 the local 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 siltation may 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 access roads 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 sites may occur 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 using 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 oils, oil-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 decomposing 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 manner 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 affluence will 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 will also 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 impact 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 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 the pump station. 

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 spillages of 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 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 re-vegetated. The impacts associated with 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 for farming 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 area 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 local 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 topsoil will be removed and used in future rehabilitation schemes where feasible. Soil 

contamination from accidental spillages of fuel, oil and lubricants will occur from construction 

vehicles and equipment. 

Land use 

Existing land uses, such as agriculture will be 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 surface water 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 equipment 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 in the 

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 battery acid, fuel, oil, greases etc may occur from workshop equipment and vehicles in 

for maintenance. These spillages may contaminate exposed surface soils.  

Poor storage and disposal methods of new and used products i.e. batteries, oil drums etc. may cause 

leaks and large-scale 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. Oil-contaminated surface runoff will also leave oily residues in the soil profile during 

infiltration. These impacts are all long-term and will affect surface water, groundwater and flora. 

Surface Water 
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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 from 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 contaminate surface 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 handling and 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 be impacted 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 affected if 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 life 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 
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Safety concerns arise for the public when inadvertent access to 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 for construction 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 summarised 

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. 

Soil 

Clearance of the vegetation may expose the topsoil to the elements 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 lubricants 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 Vibrations 

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 equipment. These 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 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.  

Groundwater may be contaminated from the residue of spilled oil, fuel and hydraulic 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 remedies for 

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 activities 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 truck and 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 soils. 

Surface and Groundwater 

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 contamination 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 the 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 inappropriate 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 may lead 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 Impact 

Assessment Table (Table 6.3) and summarised below. 

Soil 

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 watercourses. Spillages 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. 

 



OREIN ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT FOR THE PROPOSED LARGE-SCALE GOLD MINING 

99 | P a g e 

 
 

Table 5.1: Summary of Main Environmental Impacts and Mitigation Measures  

Environmental Impact  Associate Effect 

Mitigation Measures  

Direct Impact (Main)  Sub-Impact  Results 

Vegetation Clearing 

Indigenous timber  

Loss of area designated for forest, and 

loss of potential income due to early 

felling of timber 

EPIZL to adequately compensate 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 be retained as 

possible. 

 

Increased siltation of project 

watercourses 

Cleaning of equipment and vehicles will 

only conducted in designate washbays 

fitted with silt traps.  

Increased surface runoff due to reduced 

vegetative cover, resulting in increased 

surface water volumes in watercourses 

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 

Mitigation Measures  

Direct Impact (Main)  Sub-Impact  Results 

Loss of Habitat 

Removal of vegetation will reduce the 

amount of habitat available for certain 

animal species 

As much vegetation will be retained as 

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 to 

local residents 

Noise disturbances 

 

Ensure all vehicles are regularly 

maintained and work is restricted to 

daylight hours, when noise impacts are 

less disrupting 

Dust and exhaust emissions generated by 

construction vehicles causing 

deteriorations in air quality  

Ensure all vehicles are regularly 

maintained and use dust suppression 

along access roads if necessary 
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Environmental Impact  Associate Effect 

Mitigation Measures  

Direct Impact (Main)  Sub-Impact  Results 

Disturbances to 

animals 
Disruption to normal animal activities 

Ensure all vehicles are regularly 

maintained and work is restricted to 

daylight hours, when noise impacts are 

less disrupting 

Accidental spills of oils and lubricants 

Pollution of soil, 

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 of 

oil or fuel 

 

Regular maintenance of vehicle fleet to 

reduce the likelihood of any spill 

Re-fuelling to be conducted at designated 

areas fitted with impermeable surfacing 

and oil traps. 
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Environmental Impact  Associate Effect 

Mitigation Measures  

Direct Impact (Main)  Sub-Impact  Results 

Temporary camps 

Pollution of 

surface water and 

or soil due to 

inadequate 

disposal of human 

waste 

May pose a danger to local water users 

Portable sanitation devices will be used 

and human waste removed off site once 

construction has finished. 

Clearing of 

vegetation for 

camps 

Loss of habitat for animals due to 

clearing of vegetation 

As much vegetation around temporary 

camps will be retained as possible. Areas 

not required after construction will be 

re-vegetated 

Waste management  
Inadequate waste management leading 

to contamination of the environment 

Waste to be separated in to different 

classes for re-use recycling or 

appropriate disposal 

Hazardous waste will be handled and 

disposed of appropriately. 
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Environmental Impact  Associate Effect 

Mitigation Measures  

Direct Impact (Main)  Sub-Impact  Results 

Soil loss  
Removal of soil during construction 

works 

Ensure soil is stockpiled for future use 

and used to re-profile and rehabilitate 

closed affected areas 

Archaeological  
Loss of sites or artefacts of cultural or 

archaeological importance 

Ensure that in the result of any find the 

area is cordoned off and the matter 

referred to the National heritage 

commission for advice 
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7.0 ENVIRONMENTAL MANAGEMENT PLAN 

Orein Resources Limited Environmental Management Plan (EMP) for its proposed Mine Project is 

structured as follows: - 

× Environmental Management; 

× Occupational Health and Safety; 

× Social Management  

× Mine Site Decommissioning and Rehabilitation; and 

× Mine Reclamation Costs. 

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 LimitedȭÓ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÐÏÌÉÃÉÅÓ ÔÏ ÔÈÅ ÌÏÃÁÌ ÃÏÍÍÕÎÉÔÙ ÔÈÒÏÕÇÈ ÁÎ 

on-going public consultation process. This person will report to the Project Manager of Orein 

Resources Limited. 

The EMP is presented in Table 7.1. The plan in Table 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. 

A total of 200 management actions were identified. Provisional timings for the implementation of the 

management actions are also given in Table 6.3. The EMP is structured to facilitate environmental 

auditing of operations.  

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

× Stopping of dewatering of the open pits to allow for flooding to take place at the end of the 

project. The pit slopes will be stable and groundwater quality will not be compromised 

× Profiling of the dam surface and layering with soil to encourage re-vegetation programs. 

Closure of the decant and evaporation of supernatant after five years from closure. 

× Decommissioning of the plant, dismantling of buildings and removal of foundations. Removal 

of scrap metal and used oils etc. Re-profiling and re-vegetation of the site after five years from 

closure. 

× Re-profiling and re-vegetation of the site after five years from closure. 

× Dismantling of buildings and removal of foundations. Removal of office waste. Re-profiling 

and re-vegetation of the site after five years from closure. 

× Evaporation of remnant water, removal of contaminated solids to a 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 the 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 of @ 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 necessary, Orein 

Resources Limited may 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 mitigation 

measures. 

7.1.3 ROM Pad and Processing Facilities 

Operational Phase 

If necessary, 24-hour noise monitoring will be conducted at the mine site and the results will be used 

to develop appropriate mitigation measures.  Workers will wear noise protection (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 Limited will 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 air emissions are:- 

¶ 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  

¶ Exhaust fumes 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 Limited will 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 quality 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 programme 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 haul roads 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 the 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 for respirable dust and Gold 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 by Orein Resources Limited. 

7.2.4 Water Settling Ponds  

Operational Phase 

To minimize 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 be identified 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 road to the 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 in relation 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 the pit 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 de-silted and the 

sediment collected will be placed on the waste rock dump if below cut-off grade.  

The raw water and process 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 be collected 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 wash-bay areas that have impermeable 

surfaces, containment 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. Oil trap residue 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 has the potential to 

contaminate surface water, groundwater or soil will be subject to a preventative maintenance 

programme. 

An Emergency Response Plan (ERP) will be developed by Orein Resources Limited specifying the 

procedures to be followed in the event of a fuel or oil spill. The plan will designate responsibilities, 

describe notification procedures, list the response actions and clean-up equipment and define the 

clean-up objectives.  

It is expected that pit dewatering may lower the groundwater level in the vicinity 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 the life of the project is not expected to noticeably affect the amount of 

water available to the residents of the area. However, Orein Resources Limited will 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 uses, such as irrigation for local farming, 

water supply and an aquatic nature preserve or a fish pond. 

4ÈÅ ×ÁÔÅÒ ÉÎ ÔÈÅ ÐÉÔÓ ×ÉÌÌ ÂÅ ÍÏÎÉÔÏÒÅÄ ÁÓ ÐÁÒÔ ÏÆ ÔÈÅ ÍÉÎÅȭÓ ÐÏÓÔ ÃÌÏÓÕÒÅ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÍÏÎÉÔÏÒÉÎÇ 

programme in order to evaluate water quality so that actions can be implemented in the event of 

significant water contamination.    

7.3.2 Waste Rock Dump 

Operational Phase 
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Surface run-off from the mine dump will be channeled to the sedimentation pond to settle solids 

before release into either water storage facilities or nearby streams. The sedimentation pond 

discharge will be monitored to ensure compliance with Zambian effluent discharge standards.  

Geo-chemical 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 the Gold mine waste rock is of negligible risk concerning ARD. 

There is little mobilization of heavy metals into solution from the waste rock characterized 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 

surface run-off. These drains will connect with the main mine drain and run-off 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 and dumped at the waste rock dump. 

7.3.5 Water Settling Ponds  

The design will be in such a way that waste water from the Gold open pit will not be pumped into the 

local streams. In addition to this work there will be additional measures put in place to prevent any 

further effluent release into the local streams: 

Construct storm water diversion drains to intercept ponds side run-off 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 settling 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 cut-off drains will be constructed to prevent 

soil erosion and possible contamination of surface water during operations 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 the mine pit to the water settling ponds in a pipeline at pH 

6 to 8. During the dry season there will be no drainage from the water settling ponds. Run-off 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 streams or 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 piezometers. These 

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 the pipeline.  

7.3.6 Mine Workshops  

Operational Phase 

Orein Resources Limited will implement measures to prevent the contamination of surface run-off 

from the mine workshop area.  

The washing of mobile equipment and machine parts will be carried out in wash bays 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 bio-remediation 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 order 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 maintenance 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 out in areas designed for such activity i.e. mine workshops. 

The movement of any in-pit mobile fuel tankers and possibly mobile electrical substations will 

adhere to specified procedures to prevent the contamination of soils from accidents involving Gold. 
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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 of Gold may result in soil contamination. To prevent 

this occurring, oil will be stored in accordance with Orein Resources LimitedȭÓ -ÁÔÅÒÉÁÌÓ (ÁÎÄÌÉÎÇ 

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 

× Waste Oil will be recycled 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 impervious 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 

ÆÏÒ ÁÐÐÒÏÐÒÉÁÔÅ ÄÉÓÐÏÓÁÌȢ .Ï ÔÒÁÎÓÆÏÒÍÅÒ ÏÉÌ ÃÏÎÔÁÉÎÉÎÇ 0#"ȭÓ ×ÉÌÌ ÂÅ ÕÓÅÄ ÏÎ ÓÉÔÅȢ 

The workshop personnel (management, engineers, mechanics and operators) will receive training 

on oil handling and disposal. The program will focus on environmental awareness, safe-handling 

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 with Orein Resources LimitedȭÓ 

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; and 

Used batteries will be stored in a designated area awaiting collection by recycling company and the 

quantity of them in storage will be minimized. 

In the event of an oil or battery acid spill, the procedures outlined in the Orein Resources Limited 

Emergency Response Plan (ERP) will be followed. The ERP measures to be effected include: - 

The key personnel to be notified; 

ü The location of any emergency equipment that will need to be used; 

ü Corrective actions ɀ oil spills will be cleaned up using sawdust as an absorbent; 

ü Rehabilitation requirements; and 

ü Correct handling and disposal of any contaminated waste (soil). 
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7.4.3 Mine Waste Rock Dump 

Waste Rock Dump Pre-mining Phase 

No rare or endangered species of flora or fauna were identified in the project area during 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 the area to move away.  

Public Safety 

Orein Resources Limited will 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 security will remove intruders from the mine site.  

Archaeology 

! Ȭ×ÁÌË ÏÖÅÒȭ ÏÆ ÔÈÅ ÓÉÔÅ ÁÎÄ ÄÉÓÃÕÓÓÉÏÎÓ ×ÉÔÈ ÔÈÅ ÌÏÃÁÌ ÃÏÍÍÕÎÉÔÙ ÁÎÄ Orein Resources Limited 

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 erosion, Orein Resources Limited will 

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 be designed 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 inter-berm 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 

× Perimeter drains and a sedimentation pond will be constructed to control/manage surface 

run-off. The drains and sedimentation ponds will be regularly inspected and cleared of solids 

and debris before the start of each wet season. 

Orein Resources Limited will progressively rehabilitate the sidewalls of the waste rock dump over 

the life of mine with appropriate indigenous vegetation to prevent erosion 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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Post-closure Phase 

The physical condition of the waste rock dump and the quality of dump surface run-off will be 

monitored as part of the post-closure environmental monitoring plan.  

7.4.4 Water settling ponds  

Construction Phase 

The mitigation measures for site clearance at the water settling ponds extension site are the same as 

those described for the waste rock dump, ROM pad, Gold Handling 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 over-topping of the dam wall or erosion of the 

perimeter earth fill wall. To prevent failure of the water settling ponds, Orein Resources Limited will 

operate the water ÓÅÔÔÌÉÎÇ ÐÏÎÄÓ ÁÃÃÏÒÄÉÎÇ ÔÏ ÔÈÅ ÐÒÏÃÅÄÕÒÅÓ ÏÕÔÌÉÎÅÄ ÉÎ ÔÈÅ ÄÅÓÉÇÎÅÒȭÓ 3ÁÆÅ 

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 1:100-year 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 structure and beach above decant pipe 

will be inspected weekly by a competent person and an inspection record kept on site;   

Á In an emergency, procedures outlined in the Emergency Response Plan will be followed; and 

Á To ensure public safety, signs and a fence will be erected 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 of 2m. 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. 

Post-closure Phase 

Unless a use of the Water settling ponds can be found (reprocessing), the Water settling ponds will 

be backfilled and profiled and re-vegetated 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 run-off 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 protection 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 water run-off 

away from the pit and slopes. The pit will be dewatered to prevent the build-up 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 to Orein Resources Limited waste 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. 

Post-closure Phase 

The following management actions are proposed for the open pit post-closure phase.  

Pit Wall Stability  

Final pit walls will be designed with adequate factors of safety to ensure long-term pit stability.  The 

pit perimeter will be profiled to prevent surface run-off flowing into the pit or saturating the pit wall. 

0ÉÔ ×ÁÌÌ ÓÔÁÂÉÌÉÔÙ ×ÉÌÌ ÂÅ ÍÏÎÉÔÏÒÅÄ ÁÓ ÐÁÒÔ ÏÆ ÔÈÅ ÍÉÎÅȭÓ ÐÏÓÔ ÃÌÏÓÕÒÅ ÅÎvironmental monitoring 

program. 

Public Safety 

Warning signs and fencing will be erected around the mine site and on approach roads to the mine 

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 m2. The mitigation measures are the same as those 

proposed for site clearance at the waste rock dump.  

Public Safety 

Orein Resources Limited will 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 Limited in order to effectively manage contractors and prevent any unnecessary 

environmental degradation. The principal contractor will submit a Construction Environmental 

Management Plan to Orein Resources Limited for 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 sub-contractors before they can enter the site. 

Operational Phase 

Public Safety 

Orein Resources Limited will 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 contamination of soil, air and/or water resulting from the spill of oil will be minimized. Orein 

Resources Limited will implement procedures for the transport of hazardous materials to, from, in 

and around the mine site. These procedures include but are not limited to: - 

× Documentation and inventory control through a chain of custody; 

× Emergency response training for all Orein Resources Limited employees and contractor 

employees;  

× Tracking and notification of shipment location and condition; 

× Carrying on-board emergency equipment; 

× Use of designated transport routes only; 

× Vehicle road worthiness checks and implementation of a preventative maintenance 

programme; and 

× Random and unannounced safety inspections. 

All outside contractors will adopt these procedures, which 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 concentrate 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 road accidents, 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 concrete 

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 to 200,000 litres capacity. Apart from these features, other 

features include: 

ü The tanks being supplied with fire retardant and ultra violet resistant additives as per specific 

requirements. 

ü The tanks being designed for pressure and vacuum conditions. 

ü The tanks being supplied with double wall construction. 

ü The tanks will be designed and supplied for above and underground applications. 

ü The tanks will have thermoplastic welded joints with conductive layer. 

ü Vertical cylindrical, horizontal cylindrical and with require type of end closures. 

ü Supplied along with additional accessories like ladder, handrail, platform, level indicators, leg 

supports and saddle supports. 

Accidental Releases/Spills 

The risk of a fuel spill occurring will be minimised by equipping all the fuel storage areas with 

statutory bunding containment (of 110% storage capacity) and concrete surfaces. Procedures 

ÏÕÔÌÉÎÅÄ ÉÎ ÔÈÅ ÍÉÎÅȭÓ 3ÐÉÌÌÁÇÅ 2ÅÓÐÏÎÓÅ 0ÌÁÎ ×ÉÌÌ ÂÅ ÆÏÌÌÏ×ÅÄ ÉÎ ÔÈÅ ÃÁÓÅ ÏÆ ÓÉÇÎÉÆÉÃÁÎÔ ÆÕÅÌ ÓÐÉÌÌÓȢ 

These procedures include but are not limited to the clean-up action to be taken, the clean-up 

materials to be used and the appropriate disposal practices for contaminated soil and clean-up 

materials used. All spills will be dealt with in accordance with the Orein Resources LimitedȭÓ 3ÐÉÌÌÁÇe 

Prevention, Control and Clean-up Plan.  

Orein Resources Limited has 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 Clean-up 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 appropriate disposal practices. 

Hazardous Substances 

Material Safety Data Sheets (MSDSs) will be obtained by Orein Resources Limited for 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:  

× provide safety data sheets (kept in a hazardous 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 

adequately identified;  

× assess the risk of injury or harm to people resulting from the use of chemical;  
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× prevent exposure by means other than personal protective clothing or equipment as far as 

practicable;  

× where it is 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;  

× provide sufficient information, training and supervision to employees to allow them to use 

chemical safely; and  

× 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 part of a large operation using tonnes of 

chemical or just using a few grams in a small workshop.  

For this reason, Orein Resources Limited will ensure that any employee who works in a place where 

chemical is used or stored:  

× prevent accidents by following the proper procedures for safe handling, storage and disposal; 

× be able to recognise the early signs and symptoms of chemical poisoning; and  

× Be prepared for an emergency by learning the correct first-aid treatment.  

Orein Resources Limited will always avoid poisoning by preventing chemical from entering the body. 

Entry to the body can be from:  

ü breathing chemical gas or dust;  

ü swallowing chemical solids or liquids; or  

ü 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 dust, 

Orein Resources Limited will:  

× ensure chemical is stored in a closed container;  

× keep workplaces and stores dry and well ventilated;  

× 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 in a clean plastic bag; and  

× Do not store the respirator in areas where chemical is used or stored. 

Chemical Handling  

Orein Resources Limited will:  

× provide safety data sheets (kept in a hazardous substance register) to employees and others 

who may be exposed 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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× assess the risk of injury or harm to people resulting from the use of chemical;  

× prevent exposure by means other than personal protective clothing or equipment as far as 

practicable;  

× where it is 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;  

× provide sufficient information, training and supervision to employees to allow them to use 

chemical safely; and  

× 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 part of a large operation using tonnes of 

chemical or just using a few grams in a small workshop.  

For this reason, Orein Resources Limited will ensure that any employee who works in a place where 

chemical is used or stored:  

× prevent accidents by following the proper procedures for safe handling, storage and disposal;  

× be able to recognise the early signs and symptoms of chemical poisoning; and  

× Be prepared for an emergency by learning the correct first-aid treatment.  

Orein Resources Limited will always avoid poisoning by preventing chemical from entering the body. 

Entry to the body can be from:  

× Breathing chemical gas or dust;  

× Swallowing chemical solids or liquids; or  

× 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 dust, Orein Resources Limited will:  

× ensure chemical is stored in a closed container;  

× keep workplaces and stores dry and well ventilated;  

× 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 in a clean plastic bag; and  

× Do not store the respirator in areas where chemical is used or stored. 

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 through handling 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 passed through 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. This 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 will be 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, wood 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 energy. 

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 and groundwater 

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 to Orein Resources LimitedȭÓ 7ÁÓÔÅ -ÁÎÁÇÅÍÅÎÔ 0olicy and Scrap Sales 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 as empty 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 generated 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 re-used 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 secure area. 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 bio-remediation 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 sold to a recycling 

company and greases returned to supplier or incinerated according to approved disposal practices. 

7.7 Occupational Health and Safety Plan  

Orein Resources Limited will 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 systems.  

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 monitoring 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/m3 i.e. crusher plant 

and concentrate storage areas. 

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 undergo routine maintenance to 

ensure it is in good working order and to minimise noise levels.  

Where it is practical and feasible to do so, Orein Resources Limited will install sound-insulation and 

control rooms to decrease the average noise level exposure in normal work areas.  

Orein Resources Limited will adopt the international standard of 82 decibels (dB) for exposure of its 

employees to noise over an 8-hour shift. Employees will wear the appropriate ear protection 

provided in workplaces where noise levels exceed 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 tanks, vessels, 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 air-supplied respirators. 

Suitably equipped observers will be stationed outside of confined spaces 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 labelled 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 in accordance with the Zambia 

Mining Regulations and Orein Resources LimitedȭÓ -ÁÔÅÒÉÁÌÓ (ÁÎÄÌÉÎÇ 0ÒÏÃÅÄÕÒÅÓ ɉÃÕÒÒÅÎÔÌÙ ÕÎÄÅÒ 

development).  

7.6.5 Employee Health - General 

Orein Resources Limited will provide an onsite ambulance to deal with mining emergencies. 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:- 

ü A short medical history of the employee and his family history; 

ü Full occupational history of the employee; 

ü Signature of the employee to state that the above information is accurate and correct; 

Examination of:- 

¶ Weight; 

¶ Height; 
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¶ Blood pressure; 

¶ Pulse; 

¶ Urine test; 

¶ Eye Test (Snellen Chart); 

¶ Chest X-ray (large 35 cm x 43 cm) indicating date and name of employee on X-ray plate; 

¶ Audiometry test - physical and visual inspection of both ears; 

¶ Lung function; and 

¶ Cardio-respiratory examination (general physical examination). 

This examination will be performed at a government bureau in Kitwe.  

Orein Resources Limited will 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 areas. Orein Resources Limited will 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 disease. 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 of Orein 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 other moving parts to protect 

workers. Raised platforms, walkways, gantries, scaffolds, stairways and ramps will be equipped with 

handrails and non-slip surfaces. All electrical equipment will be grounded, well insulated and 

conform to applicable codes. Plant site 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 protection, 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 will 

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 potentially 

ÈÁÒÍÆÕÌ ÍÁÔÅÒÉÁÌÓ ÔÈÁÔ ÁÒÅ ÒÅÌÅÖÁÎÔ ÔÏ ÅÁÃÈ ÅÍÐÌÏÙÅÅȭÓ ÊÏÂ ÔÁÓË ÁÎÄ ×ÏÒË ÁÒÅÁȢ 4ÒÁÉÎÉÎÇ ÏÎ ÏÆÆÅÒ ×ÉÌÌ 

include key information from the Material Safety Data Sheets (MSDSs) for potentially harmful 

material and substances. Employees will also receive training 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 controllers. 

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 personal protective 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 is relatively remote from urban centers equipped with a firefighting service, 

the nearest being in 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. The Gold mine 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 specialist 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 will be reported on at Orein Resources Limited Management Meetings 

and included in annual mine environmental reports.  

7.6.10 Emergency Response and Preparedness Plan  

Orein Resources Limited will 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 detail:- 

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 and safety briefing rooms. 

7.7 Social Management Plan 

Orein Resources LimitedȭÓ 3ÏÃÉÏ-economic and Culture plan has been detailed below. The main 

objectives of the plan are:- 

× To preferentially maximize the use of local and provincial employment opportunities, 

wherever possible and economically feasible; 

× To encourage the economic expansion and diversification in Chisamba town through the 

provision of aid to third parties and to encourage diversification away from the mining sector; 

× To implement the corporate Occupational Health and Safety Policy and strive to ensure that 

all Orein Resources Limited employees are aware of the policy and their role within this 

policy; 

× 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 

× To explain Orein Resources LimitedȭÓ ÅÎÖÉÒÏÎÍÅÎÔÁÌ ÐÏÌÉÃÉÅÓ ÔÏ ÔÈÅ ÌÏÃÁÌ ÐÏÐÕÌÁÔÉÏÎ ÔÈÒÏÕÇÈ 

public consultation and feedback throughout the project. 

The proposed Mine Project is projected to operate for over 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-economic and cultural objectives are described in detail below. 

7.7.1 Maximizing Local Economic and Employment Opportunities  

The proposed Gold Mine 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 skills in the local area. 

4ÈÅ ÃÏÍÐÁÎÙ ÉÓ ÁÎ ȬÅÑÕÁÌ ÏÐÐÏÒÔÕÎÉÔÙȭ ÅÍÐÌÏÙÅÒ ÁÎÄ ÔÈÅ ÂÅÓÔ ÁÐÐÌÉÃÁÎÔ ÆÏÒ ÔÈÅ ÐÏÓÉÔÉÏÎ ×ÉÌÌ ÂÅ 

employed. The local population will be given priority with regard to employment, dependent on 

experience and qualifications.  

Orein Resources 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 and capacity of local 

contractors to carry out large scale operations.  

Orein Resources Limited will develop safety standards and guidelines to which employees and 

contractors are expected to adhere. The OHS Plan will incorporate an HIV/AIDS awareness campaign.  

Orein Resources Limited will 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 physical health during retrenchment. 
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7.7.2 Local and Regional Economic Growth  

Orein Resources Limited will implement a local procurement strategy that will support local business 

development where cost effective and practicable. The distribution of information through the Orein 

Resources Limited information 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 Limited will 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 encourage the electricity supplier to extend their 

supply power lines to the rest of the community.  

7.7.3 Social Policy 

Orein Resources Limited will implement its Social policy (under development) with all employees 

and contractors. The responsibility for the success 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 Limited will 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 site. Orein 

Resources Limited will liaise with the local population and form pathways around the exclusion zone 

for their access. Orein Resources Limited will 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 machinery, 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 a mine 

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 Limited will 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 with Orein Resources 

LimitedȭÓ #ÏÒÐÏÒÁÔÅ %ÎÖÉÒÏÎÍÅÎÔÁÌ 0ÏÌÉÃÙȢ  

Orein Resources Limited will 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 Limited will raise awareness amongst the local 

population about the dangers of mining activities through public consultation. 

Orein Resources Limited will inform its employees and the public about the dangers of mine water 

streams (effluent, process water etc.). Signs in local languages will give details 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 Limited will 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 Limited will provide basic healthcare and sanitation for its employees. The mine 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 clean-up and 

change into non-work 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 and Orein Resources Limited will 

spray the mine site and surrounding communities. 

The EIA Regulations, 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 FOR OREIN RESOURCES LIMITED MINE OPERATIONS   

Impact  Enhancement/ Mitigation   

measures 

Frequency of Monitoring  Time 

frame  

Performance 

indicator  

Responsible 

person  

Cost 

(USD) What to 

monitor  

Frequen

cy  

Enhancement measures for Positive Project Impacts  

Increased 

Contribution to 

the Mining Sector  

To maximize this benefit, where 

possible procurement of 

services from local contractors 

and locally produced raw 

materials during the 

construction phase should be 

done. 

Amount of 

revenue 

contribution 

to the national 

economy  

Monthly  Mine 

lifecycle 

Increased 

revenue to the 

national 

treasury and 

contractors 

engaged on the 

project. 

Mine Manager  2,000  

Capacity building 

and technology 

transfer 

Training will be provided to 

permanent maintenance staff at 

the existing mine to maximise of 

the benefits 

Policy 

activities  

Weekly  Mine 

lifecycle 

A policy in place  Mine Manager  1,200  

Local economy 

support 

 Where possible procurement of 

services from local contractors 

and locally produced raw 

materials during the 

construction phase should be 

done 

 

Number of 

people 

employed at 

the mine and 

contractors 

working 

onsite.   

Bi-annual  Operatio

n phase  

Employees on 

site   

Mine  Manager 7,000 

Increased 

government 

revenue   

Where possible procurement of 

services from local contractors 

and locally produced raw 

materials during the 

construction phase should be 

done. 

Tax 

remissions  

Annual Construc

tion and 

operatio

n  

Tax remittance 

receipts/record

s  

Mine  Manager  

Employment 

creation and 

Orein Resources Limited Zambia 

will employed about 200 

Number of 

people 

Monthly  Construc

tion 

phase  

No. employed in   

project 

Mine Manager  25,000  
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contribution to 

poverty reduction  

permanent workers for the 

mining project.  

employed by 

the project  

construction 

phase    

Capacity building 

and skills 

development  

Workers that shall be employed 

shall acquire skills in mining 

sector.   

Workers skills  Monthly  Construc

tion & 

operatio

n 

phases.  

Level of skills 

acquired  

Mine Manager    2, 000  

Subtotal costs  46,200  

Mitigation measures for Negative Project Impacts  

Impacts on the 

existing flora 

Clearing of the site will however 

be confined to the project 

boundaries. Soil erosion 

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 

Construction 

activities  

Daily  Construc

tion  

Alignment 

between actual 

Mine site  

Orein Resources 

Limited 

 5,000  
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Impacts 

associated with 

health and safety 

risks, exposure to 

hazardous 

conditions 

¶ Hazardous material will be 

managed in accordance with 

Waste Management 

Regulations. Adequate 

protective equipment shall be 

provided to the persons 

handling hazardous materials 

and those who are likely to be 

exposed to such conditions.  

¶ The developer will not allow 

any developments around the 

mine that could put the 

workers and the local 

community at risk.  

¶ In the event of exposure to 

hazardous conditions Orein 

Resources Limited first aiders 

will attend to the patient prior 

to immediate relocation of the 

patient to the nearest medical 

facility in Chisamba  

Accidents 

with the 

proposed 

project site  

Daily Construc

tion and 

Operatio

n  

Accidents 

Records 

Mine Manager    5,000 

Impact on 

Landscape and 

Visual Amenity 

Land degradation due to the 

creation of land overburden 

material and dumps on the mine 

site.  

Construction 

activities;  

Monthly  Construc

tion & 

Operatio

n 

Presence of 

overburden 

material 

Orein Resources 

Limited 

- 

Impact on 

Diversity  

¶ Monitor the Mine site invasion 

by native and alien species and 

employ mitigation measures.  

¶ Adhere to strict conservation 

practices. And limit vegetation 

clearance to the critical areas. 

Invasive 

species  

Daily  Construc

tion & 

Operatio

n  

Free from 

invasive alien 

species.  

Orein Resources 

Limited, ZEMA  

2,000 

Mining , 

Construction and 

maintenance 

related impacts  

¶ Use the existing roads to 

access the mine site to reduce 

the impacts on the 

surrounding flora.  

Access roads  Daily  Construc

tion & 

operatio

n  

Only existing 

access roads are 

used  

Orein Resources 

Limited 

35,000 
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    Monthly  Operatio

n  

Records/report

s on monitoring 

Orein Resources 

Limited 

 

Soil and Geology Slippery ground during wet 

months. This will be mitigated 

by avoiding resuming work 

immediately after the rains and 

by applying blast on road 

networks. 

Floating rock boulders in sub 

soil ɀ This can present a high 

risk during the construction / 

operation stages of the project. 

It can result in unstable 

structures. Detailed mapping of 

subsurface should be carried out 

as a mitigation measure. 

Exposure of 

rocks, soil ad 

rock breaking 

Daily  Construc

tion and 

Operatio

n  

Records/report

s on monitoring.  

Orein Resources 

Limited 

8,000 

 Vegetation shall be cleared only 

in area that shall be inundated to 

prevent soil erosion in the areas 

adjacent to the specific area that 

shall be inundated.  

Vegetation  Daily  Construc

tion & 

Operatio

n  

Records/report

s on monitoring. 

Vegetation is 

cleared only in 

area that shall 

be inundated.  

Orein Resources 

Limited 

 

 To reduce soils contamination, 

hazardous fuels and oils and 

solid waste shall be managed in 

accordance with the provisions 

of relevant Zambian 

environmental regulations.  

Hazardous 

fuels and oils, 

solid waste. 

Daily  Operatio

n  

Records/report

s on monitoring  

Orein Resources 

Limited 

 

 In case the contamination 

occurs, the contaminated soil 

shall be treated appropriately 

using the best soil treatment 

methods, or per 

recommendations from ZEMA.  

Contaminated 

soil  

Daily  Construc

tion & 

Operatio

n  

Records/report

s on monitoring. 

Containment 

soils are 

adequately 

treated.  

Orein Resources 

Limited 
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 To prevent soil compaction, the 

activities likely to compact the 

soil shall be restricted to the 

area that shall be inundated as 

much as possible.  

Soil 

compaction  

Daily  Construc

tion & 

Operatio

n  

Records/report

s on monitoring. 

Soil compaction 

is restricted to 

the area that 

shall be 

inundated  

Orein Resources 

Limited 

 

Noise pollution & 

vibration  

Activities involving noisy 

machinery or activities shall be 

restricted to between 07:00-

18:00 to minimize disturbance 

to the near-by community.  

Activity 

duration 

Daily Construc

tion 

No noise 

generating 

activities are 

conducted 

before 07:00 or 

after 18:00  

Orein Resources 

Limited 

5,000 

 Noise levels shall be kept below 

80dB.  

Noise  Daily  Construc

tion  

Noise levels 

kept below 

80dB.  

Orein Resources 

Limited 

 

Air pollution and 

dust generation  

The dusty portions of the site 

shall be watered regularly, and 

reasonable vehicular speed 

limits shall be adhered to.  

Dust  Daily  Construc

tion  

Dust is 

adequately 

suppressed.  

  

 Limit machinery and vehicular 

movement to essential work 

only 

Traffic flow 

and speed 

limits  

Daily  Construc

tion  

Dust and CO2 

nuisance kept  

Orein Resources 

Limited 

2,000 

 Machinery shall be maintained 

regularly to reduce CO2 

emissions.  

Machinery & 

vehicle 

maintenance  

-  Construc

tion  

CO2 (or soot) 

nuisance 

reduced  

Orein Resources 

Limited 

 

Risk of 

construction 

activities  

The local community will be 

informed of construction 

dangers prior to 

commencement of the activities.  

No. of 

reported 

incidents in 

community  

Weekly  Construc

tion  

Community 

know and can 

relate the 

dangers  

Orein Resources 

Limited 

 

Increased 

HIV/AIDS 

transmission  

Orein Resources Limited will 

use the existing company policy 

on HIV to sensitize workers and 

community on the disease.  

Sensitization 

activities and 

materials  

Daily  Construc

tion & 

operatio

n  

Sensitization 

activities 

conducted 
 

Orein Resources 

Limited, 

Chisamba  

DHMT,  

1,000 

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 of the 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. The plan 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 Safeguard lives 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 categories in three levels as shown below: 

(a)  First Level: Non-emergency-but unusual  

First Level describes a non-emergency 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 mine Manager 

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 during an emergency:  

V General Emergency Line ɀ 911 

V Medical services/ Ambulance ɀ 991 

V Police - 992  

V Fire Brigade ɀ 993 

7.6.4 Measures for Prevention of potential accidents and incidents  

During the operation of the mine, sensitization will be undertaken and induction of all employees 

including contractors will be conducted in line with the safety policy of Orein Resources Limited. All 

employees will be issued with appropriate PPE when undertaking construction and earth works 

including excavation activities at the 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. 

¶ Create speed limit signs on the road and sensitize road users in the project area 

of construction vehicles risk of accidents and injury.  

¶ Construct speed humps to control speed of vehicles.  

¶ 24!ȭÓ ×ÉÌÌ ÂÅ ÒÅÐÏÒÔÅÄ ÔÏ ÔÈÅ 0ÏÌÉÃÅ ÓÔÁÔÉÏÎ ×ÉÔÈÉÎ ÔÈÅ ÂÏÕÎÄÁÒÉÅs of the Mine. 

¶ Victims will be treated using first aid skills on site prior to reference to the 

nearest health centre.  

Mine Manager, Zambia Police and 

Chisamba District Hospital.  

2. Occupational injuries  a) Unskilled labour  

b) Neglect of safety 

procedures  

c)Faulty equipment and 

tools  

d)Sheer Accidents 

e) No safety induction  

¶ Apply appropriate First Aid.  

¶ Document incidence. 

¶   Treat minor injuries using first aid.  Evacuate to hospital if necessary. 

¶ Investigate causative factor and institute appropriate measures to prevent 

similar occurrence. 

Mine Manager, First Aid Attendant 

on Duty, and Chisamba Hospital 

Staff.  

3. Oil and Fuel Spillages a) Neglect of safety 

procedures  

b) Equipment/machinery 

malfunction  

¶ Contain spillages by applying suitable material to stop material flow and spread 

(e.g. Spill Kits). 

¶ Inform ZEMA and other relevant agencies. 

¶  Clean up affected areas and remediate contaminated soils. 

¶  Document incidence. 

Mine Manager, Emergency 

Response Team, ZEMA,  

 

4. Soil contamination 

with chemicals and 

effluent  

a) Poor chemical handling 

and effluent system failure. 

b) Neglect of chemical 

handling procedures.  

¶ Prevent water runoff from the mine and affect aquatic species 

¶ Clean up the affected areas.  

¶ Chemical neutralization of affected areas of the mine  

Mine Manager, ZEMA, Chisamba   

Council  

NB: The above proposed Emergency Response Plan will be reviewed each time an emergency situation occurs to incorporate any mi ssing causative factors and 

review response mechanisms for enhanced effectiveness in future occurrences within the mine site and su rrounding community.  
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7.7 Enhancement plan for environmental, socio -economic and cultural impacts  

Orein Resources Limited will implement a Plan that will seek to enhance the positive environmental, 

economic and social cultural benefits of its presence in the operational area of Chisamba and 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 Limited will implement the following programs as part of its socio-economic 

management plan. The proposed interventions are aimed at broadening the beneficiary base for the 

ÃÏÍÐÁÎÙȭÓ ÂÕÓÉÎÅÓÓ ÕÎÄÅÒÔÁËÉÎÇÓ ÂÅÙÏÎÄ ÔÈÅ ÔÒÁÄÉÔÉÏÎÁÌ ÂÅÎÅÆÉÃÉÁÒÙ ÇÒÏÕÐÓ ÏÆ ÓÈÁÒÅÈÏÌÄÅÒÓȟ 

employees and tax/levy collectors by including the public especially those closest to the operational 

area.  

 

7.7.1 Employment action Plan  

Orein Resources Limited has 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 to both 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 finance management and investment. Orein 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, priority 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 with Orein Resources Limited will equally be communicated 

to help would be local contractors and suppliers.  

7.7.4 Community Support Plan  

Orein Resources Limited will periodically liaise with local communities in the project area in 

identifying development programs reflecting major community needs 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 Limited wi ll 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 of Gold ore in the districts 

i.e. Chisamba District.  

Economic sustainability and 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 and closure 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 achieve 

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 respect 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 undertaken 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 re-profiling;  

V Removal of access roads that will not be maintained for other uses; 

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 facility removal, land re-contouring, 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 the project 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 condition 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 socio-economic status of the 

local residents in the project area. 

In the event that the project is abandoned 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  

health  

Leave the site in a condition that reduces adverse effects on people and the 

environment as generally acceptable by stakeholders.   

Vegetation   Re-vegetating the site or allowing the site to naturally re-vegetate to meet the 

agreed condition prior to mining activities and land acquisition by Orein 

Resources Limited.  

Ground  water  

contamination   

Achieve a condition where contaminants on site are below acceptable standards. 

Minimize potential of offsite pollution.  

Soil 

contamination  

Achieve a condition where contaminants on site are below acceptable standards.  

Socio-economic   Enable all stakeholders to have their interests considered during the closure 

phase of the project as explained in the project disclosure meeting.  

 

8.2 Decommissioning during construction (project abandonment)  

Prior to project completion, Orein Resources Limited may 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 effects 

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 the 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 residents 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 and support 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 mine site and 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 economic 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 frequency 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 SCORE   FREQUENCY  RESPONSIBILTY   

      L  M  H    

Soil erosion/water run 

off  

Environmental   Medium     Ѝ    EHS & Mine 

manager   

Solid waste generation   Environmental   Low     Ѝ     EHS & Mine 

manager   

Ground  water  

contamination   

Environmental/public 

health.  

Low   Ѝ       EHS & Mine 

manager   

Air quality pollution   Environmental/occupational 

health.  

Low   Ѝ       EHS & Mine 

manager   

Deforestation  Ecological.  Medium     Ѝ     EHS & Mine 

manager   

Loss of fauna habitat  Ecological   Medium     Ѝ     EHS & Mine 

manager   

Employment loss  Socio-economic.   High       Ѝ   EHS & Mine 

manager   

Increased Crime rates  Socio-economic.   High       Ѝ   EHS & Mine 

manager   

Land degradation Ecological and Socio-

economic 

High   Ѝ    EHS & Mine 

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 the 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 

authorit ies such as ZEMA and Chisamba Town Council. Corrective action will be taken depending on 

the outcome of the water sample results.  

8.3 Decommissioning after ceasing operation  

Orein Resources Limited intends to undertake the mining operations project through the 30year 

resource estimated time for the Gold deposit. All relevant local and regional regulatory bodies such 

as the Ministry of Mines and Minerals Development, Zambia Environmental Management Agency 

(ZEMA), Chisamba Town 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 unforeseen 

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 a close taking into consideration all the environmental, physical and socio-economic 

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 plan of the 

Mine Site. The amount will be disbursed on need basis during the period of closure and post closure 

monitoring. Orein Resources Limited will 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 other 

concrete infrastructure.    

    3,600.00  

Burying of pits on the mine site    2,000.00  

Disposal of demolition waste     -  1,300.00  

Grading, levelling and clearing of demolished 

areas   

  -  2,300.00  
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Demolition of fuel storage facility  and 

related structures   

2,200    2,200.00  

Treatment of contaminated soils     -  3,300.00  

Re-vegetation costs   

Supplying  and planting   trees  3.00  1,800 M2  5400.00  

Vegetation care and maintenance(20% of 

cost)  

    1080  

Installation of warning signage    10  1000  

Subtotal (for pre closure activities)      28, 380.00  

Post closure monitoring   

Collection and analysis of ground water 

samples (monthly)  

    6,670.00  

Collection and analysis of surface water 

samples (monthly)  

     6,000.00  

Collection and analysis of soil sample(bi ɀ

annual)  

    3000.00  

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 businesses 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, socio-economic and cultural issues 

associated with the closure of the project. Any commitments made to the stakeholders by Orein 

Resources Limited during 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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)Î ÌÉÎÅ ×ÉÔÈ ÔÈÅ ÃÏÍÐÁÎÙȭÓ ÃÏÍÍÉÔÍÅÎÔ ÔÏ ÉÎÖÏÌÖÅ ÖÁÒÉÏÕÓ ÓÔÁËÅÈolders especially those affected by 

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 

(ÅÁÄÍÁÎȭÓ 

resident and at 

mthantyre 

primary School, 

Chisamba 

district.  

Stakeholders included: Local 

stakeholders. Headmens 

ÆÒÏÍ #ÈÉÅÆ #ÈÁÍÕËÁȭÓ 

Chiefdom and local residents 

of the project area. 

Key stakeholders were identified and written 

to concerning Orein Resources Limited 

intention to operate the large scale mining 

ÃÁÔÅÇÏÒÙ ÉÎ #ÈÉÅÆ #ÈÁÍÕËÁȭÓ !ÒÅÁ ÏÆ #ÈÉÓÁÍÂÁ 

District. Stakeholder meetings were held at 

ÔÈÅ .ÇÏÌÏ 6ÉÌÌÁÇÅ (ÅÁÄÍÁÎȭÓ ÒÅÓÉÄÅÎÔ ÁÎÄ ÁÔ 

mthantyre Community School, with a total 

attendance of 25 people respectively, the 

people in attendance all had mixed interests in 

the project.   Scoping Meeting was held on 18 

January 2025.  

Disclosure 

Meeting was held 

on 26th April 

2025 at Ngolo 

Village 

(ÅÁÄÍÁÎȭÓ 

resident and at 

mthantyre 

primary School, 

Chisamba 

district.  

Stakeholders included: Local 

stakeholders. Headmens 

ÆÒÏÍ #ÈÉÅÆ #ÈÁÍÕËÁȭÓ 

Chiefdom, project developer 

representatives and local 

residents of the project area. 

Key stakeholders were identified and written 

to and reminded of the Orein Resources 

,ÉÍÉÔÅÄȭÓ intention to operate the large scale 

ÍÉÎÉÎÇ ÃÁÔÅÇÏÒÙ ÉÎ #ÈÉÅÆ #ÈÁÍÕËÁȭÓ !ÒÅÁ ÏÆ 

Chisamba District. Stakeholder disclosure 

meetings was held at the Ngolo Village 

(ÅÁÄÍÁÎȭÓ ÒÅÓÉÄÅÎÔ ÁÎÄ ÁÔ mthantyre 

Community School, with a total attendance of 

40 people respectively, the people in 

attendance all had mixed interests in the 

project.   Disclosure Meeting was held on 26 

April 2025. 

 

8.5.1 Other Stakeholders in Environmental Monitoring   

Stakeholders that may be interested in the environmental monitoring of the project impacts apart 

from Orein Resources Limited, during the design and development and operation of the mine project 

include, among others ZEMA; Ministry of Mines and Minerals Development, DNPW (formerly ZAWA), 

forestry department, ministry of Lands, and Chisamba  Town 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. The 

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 monitoring 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 Limited will develop and implement an emergency preparedness and 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 identifies likely emergency situations together with their causative factors 

followed by an elaboration of the proposed response.  

Table 14:  Emergency response plan 

Emergency Situation   Likely cause   Proposed response   Respondent   

Injury due to 

machinery  use    

a) Unskilled labour    

b) Neglect of safety 

procedures    

c)Faulty equipment and   

tools    

d)Sheer Accidents   

e) No safety induction   

Ɇ!ÐÐÌÙ ÁÐÐÒÏÐÒÉÁÔÅ 

&ÉÒÓÔ !ÉÄȢ   Ɇ$ÏÃÕÍÅÎÔ 

incidence.   

Ɇ%ÖÁÃÕÁÔÅ ÔÏ ÃÌÉÎÉÃȾ 

hospital if necessary.   

Ɇ)ÎÖÅÓÔÉÇÁÔÅ ÃÁÕÓÁÔÉÖÅ 

factor and institute 

appropriate measures 

to prevent similar 

occurrence.   

Å Operations/processing 

Engineer.   

Å Chisamba General 

Hospital  

Å Fire service 

Department  

  

Snake bites    

(a) Natural 

occurrence   

(b) Negligence    

(c) Lack of PPE   

Å Apply first Aid.   

Å Evacuate to nearest 

clinic/Hospital  

Chisamba General 

Hospital  

   

Bush fires    (a) Natural causes   

(b) Act of arson    

(c) Neglect  of safety 

procedures.   

Fight the fire using 

appropriate technic 

(use of fire breaks on 

the cropping section) 

and fire extinguishers, 

sand, water on 

buildings and 

equipment.   

Ɇ$ÏÃÕÍÅÎÔ ÉÎÃÉÄÅÎÃÅ   

Chisamba General 

Hospital  

Fire service Department  
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Use of Explosives   (a) Unsafe handling 

and storage of 

explosives    

(b) Negligence in the 

use of explosives    

(c) Sheer accidents   

(d) No safety 

induction on use and 

safety of  explosives    

Å Explosives and 

related material will 

be safely  

  Handled by 

specialized experts.    

Å Investigate causative 

factors    

Å Ensure safe handling 

of explosives.   

Å Victims to be taken to 

Chisamba General 

Hospital upon first aid 

treatment   

Chisamba General 

Hospital  

Fire service Department  
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10.0 CONCLUSION   

Orein Resources Limited has the intent of fully implement the large scale mining 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 licensing through 

ZEMA, Chisamba District 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. However, Orein Resources Limited has considered 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 Limited has 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. Further, the project once undertaken will enhance 

private sector empowerment and job creation in Chisamba District.   
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11.0 DECLARATION OF AUTHENTICITY OF REPORT CONTENTS 

To the best knowledge of Kemron 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. 

                                                                                      

   ȣȣȣȣ ȣȣȣȣȢȣȣ                                                  ...................... ........................ 

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   
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Appendix II: Large Scale Exploration License/offer letter from Cadastre department  
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Appendix IV: Consent letter from the area Chief (Chief Chamuka in Chisamba District)  
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Appendix V: Topographic and Google maps  

Topo map showing areas with potential Gold occurrence  

Plate showing area marked for mine pit implementation  
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Appendix VI: Baseline Water Sampling Results In the Project Area  
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Appendix VII: Specialist Reports  

Appendix VII: Specialist Reports 

 OREIN RESOURCES LIMITED 

 

 

AMBIENT AIR QUALITY MEASUREMENT REPORT 
AN ASSESSMENT OF CO, NOx, SO2, AND DUST LEVELS CONDUCTED ON THE 

 

EIS FOR PROPOSED ENVIRONMENTAL & SOCIAL IMPACT 

ASSESSMENT FOR THE PROPOSED LARGE SCALE GOLD OPEN CAST 

MINING PROJECT IN NGOLO AREA OF CHISAMBA DISTRICT, 

CENTRAL PROVINCE BY OREIN RESOURCES LIMITED. 

 

PREPARED BY KEMRON ENGINEERING LIMITED 
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1.0 OBJECTIVES OF THE 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 levels in the project areas. This data will be analysed and culminate into a 

comprehensive ESIA report to be submitted to ZEMA. The study was limited to the existing 

ambient concentr ations of SO2, NOx, CO and Dust (PM10) in the project area because these are 

the likely parameters to be emitted from the project activities at the Mine site during 

construction and operation phases. This is aimed at understanding the atmospheric conditions 

of the project 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 in summary are as follows: 

 

(i) To establish the levels of Carbon Monoxide (CO), Sulphur  Dioxi de (SO2) ,  Oxides 

of Nit rogen (NOX) and ambient dust ( P M 1 0  the project area. Atmospherically, 

these gases are found in the ambient air  with in and around the proposed site prior to 

project implementation. The levels obtained will  represent baseline information of the 

project area. 

(ii)  To establish the levels of noise in the project area as it will be a critical issue throughout 

the project lifecycle. 

(iii)   To ascert ain if the levels of these gaseous emissions are with in or exceed the Zambian 

Maximum Acceptable Concentr ations and come up with  the necessary    

recommendations to mitigate the air pollut ion 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 

#ÈÉÓÁÍÂÁ $ÉÓÔÒÉÃÔ ÕÎÄÅÒ #ÈÉÅÆ #ÈÁÍÕËÁȭÓ #ÈÉÅÆÄÏÍ ÉÎ ÔÈÅ #ÅÎÔÒÁÌ 0ÒÏÖÉÎÃÅȢ 4ÈÅ ÏÐÅÎ ÃÁÓÔ 

Mining activities will be conducted in line with  the provisions of the Environmental 

Management Act (EMA) of 2011 as amended by Act number 8 of 2023 which is a  

requirement by Zambia Environmental Management Agency that the developer conducts a 

comprehensive Environmental Impact Assessment (EIA) on the proposed project for the 

proposed Mining operations. Kemron Engineering Limited were contracted to conduct the Air 
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quality and Noise Level assessment component of the study. 

 

The Air quality studies were conducted on the 7 th of April 2025 and 8 th 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 dust. The 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 . 

Parameter  Reference time  
Guideline 

limit  

Sulphur dioxide (SO2) 
10 minutes υππ ʈÇȾÍύ 

1 hour συπ ʈÇȾÍύ 

Sulphur dioxide (SO2) in combination with Total 

Suspended Particles (TSP) and PM10 

SO2 
24 hour ρςυ ʈÇȾÍύ 

6 months υπ ʈÇȾÍύ 

TSP 
24 hours ρςπ ʈÇȾÍύ 

6 months υπ ʈÇȾÍύ 

PM10 24 hours χπ ʈÇȾÍύ 

Respirable particulate matter PM10 PM10 24 hours χπ ʈÇȾÍύ 

Oxide of nitrogen (NOX) as nitrogen dioxide (NO2) 
1 hour τππ ʈÇȾÍύ 

24 hours ρυπ ʈÇȾÍύ 

Carbon Monoxide (CO) 

15 minutes 100 mg/m³  

30 minutes 60 mg/m³  

1 hour 30 mg/m³  

8 hours 10 mg/m³  

Ambient Lead (Pb) 
3 months ρȢυʈÇȾÍύ 

12 months ρȢπʈÇȾÍύ 

Dust fall 30 days 
7.5 

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 site and 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 using the SKC Air quality monitoring pump. The equipment was 

used on each sampling point to determine the comparative readings of CO, NOX, SO2 and 

PM10  on the respective points. 

2.1.2 Samplin g procedure for  Air quality  

Air quality sampling was conducted during daytime. The assessment involved sampling from 

the 3 proposed site using the SKC Air Quality monitoring pump considering the following 

gases:  Carbon monoxide (CO), Sulphur dioxide (SO2), Oxides of Nitrogen (NOX) and PM10. 

 

In accordance with  the guidelines, sampling for each gas was done over a period of 60 minutes 

at a height of at least 1.5 meters above ground. A maximum of four tri als/  sample tests were 

conducted on each sampling point  (SP) before changing the filter for analysis and obtaining of 

an average reading of the gas concentr ations. 
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Pictures 1, 2 and 3 showing ambient air assessment and dust monitoring  
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3.0 RESULTS AND DISCUSSION 

Table 3A: Shows the results  of the ambient  air  sampl ing fro m the 3 sampli ng sit es sampled  
Location  Parameter Results 

(ug/ m³)  
 

ZMAC Duration 
(min) 

Rema
rk 

 
 
SP 1 
Proposed Mine pit 
site 

CO 6.2 100
mg/
m³ 

60 Low 
levels SO2       10.3 500

ug/
m3 

60 Not 
detecte
d 

NOX 8.0    400
ug/
m³ 

60 Low 
levels NO2 ND N/A  60 Not 
detecte
d 

Ambient Dust 11.56  
10.41101
010110.1

13.62 
mg/ N 

50m
g/ N
m3 

60 Below 
limit   

 
SP 2 
Proposed Waste 
rock dump site 

CO      12.1 100
mg/
m³ 

60 Low acceptable levels 
SO2 ND 500

ug/
m3 

60 Not 
detecte
d 

NOX ND 400
ug/
m³ 

60 Not 
detecte
d 

NO2 4.1 N/A  60 Low 
levels Ambient Dust 17.13  

17.1331.76 
50m
g/ N
m3 

60 Below 
limit   

 
  SP 3 
Ngolo 
village/plant site  

CO     13.4 100
mg/
m³ 

60 Low acceptable levels 
SO2 13.3 500

ug/
m3 

60 Low 
levels NOX 4.5 400

ug/
m³ 

60 Low 
levels NO2            4.1 N/A  60 Low 
levels Ambient Dust 13.06 50m

g/ N
m3 

60 Below 
limit  

Table 3B. Results for Gases and Dust monitoring conducted  

LOCATION Duration 

(minutes

) 

430ɉʈÇȾÍ3

) 

 

PM10ɉʈÇȾ

m3) 

SO2ɉʈÇȾÍ3

) 

NO2ɉʈÇȾÍ3

) 

CO 

(mg/m 3) 

Proposed Mine pit 

site 

60 36.4 11.6 <0.2 0.2 <0.2 

Proposed Waste 

rock dump site 

60 30.2 9.8 <0.2 0.2 <0.2 

Ngolo village/plant 

site 

60 28.0 11.6 <0.2 0.3 <0.2 

 

3.2 DISCUSSION OF RESULTS 

3.2.1 Air  Quali ty  
 

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 in the 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 pollution levels of SO2, NOx, CO and Dust concentration levels (PM10) 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 (PM10) at all the three sampling points where all below the 

Zambian Maximum Acceptable Concentrations (ZMAC). 
 

 

Pictures 1 and 2 showing level of deforestation in proposed project area. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 OREIN ENVIRONMENTAL & SOCIAL IMPACT ASSESSMENT FOR THE PROPOSED LARGE-SCALE GOLD MINING 

161 | P a g e 
 

4.0 CONCLUSION 

The comprehensive air  quality study on the proposed project area Indicated 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 put 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 OF REPORT CONTENT 

To the best knowledge of MVC Consulting Engineers, the content of this report  is the work 

of the consulting team and any work done by others have been quoted and referenced 

accordi ngly. 

 

Signed: 

 

Managing Consultant- MVC engineering and environmental consultants 

 

Field Work and Data Collecti on       Kelvin Diteta  
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OREIN RESOURCES LIMITED 

Soil and water investigation report 

EIS FOR PROPOSED ENVIRONMENTAL & SOCIAL IMPACT 

ASSESSMENT FOR THE PROPOSED LARGE SCALE GOLD OPEN CAST 

MINING PROJECT IN NGOLO AREA OF CHISAMBA DISTRICT, 

CENTRAL PROVINCE BY OREIN RESOURCES LIMITED.. 
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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 firms performing 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 or implied, 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 presented herein.   
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