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BASIS OF REPORT 

This document has been prepared by an SLR Group company, in association with GriynOva Environmental Consultancy (“the consultants”) with 

reasonable skill, care and diligence, and taking account of the manpower, timescales and resources devoted to it by agreement with Bilboes Holdings 

(Pvt) Ltd (“the Client”) part or all of the services it has been appointed by the Client to carry out. It is subject to the terms and conditions of that 

appointment. 

The consultants shall not be liable for the use of or reliance on any information, advice, recommendations and opinions in this document for any purpose 

by any person other than the Client. Reliance may be granted to a third party only in the event that the consultants and the third party have executed a 

reliance agreement or collateral warranty. 

Information reported herein may be based on the interpretation of public domain data collected by the consultants, and/or information supplied by the 

Client and/or its other advisors and associates. These data have been accepted in good faith as being accurate and valid. 

The consultants disclaim any responsibility to the Client and others in respect of any matters outside the agreed scope of the work. 

The copyright and intellectual property in all drawings, reports, specifications, bills of quantities, calculations and other information set out in this report 

remain vested in the consultants unless the terms of appointment state otherwise. 

This document may contain information of a specialised and/or highly technical nature and the Client is advised to seek clarification on any elements 

which may be unclear to it. 

Information, advice, recommendations and opinions in this document should only be relied upon in the context of the whole document and any 

documents referenced explicitly herein and should then only be used within the context of the appointment. 
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EXECUTIVE SUMMARY 
 

1. INTRODUCTION 
 
1.1. PROJECT BACKGROUND 
 
Bilboes Holdings (Pvt) Ltd (Bilboes) own and operate the Isabella-McCays-Bubi Oxide Complex, which comprises 

three existing gold mining operations. The operations are located within the Bubi District of the Matabeleland 

North Province of Zimbabwe, north of Bulawayo (see Figure 1).  

 

The operations at each of the above mines (currently on care and maintenance) entail the removal of gold-

bearing oxide ores from opencast pits, leaching of gold from the mined ores on heap leach pads to produce a 

gold liquor for carbon adsorption and electro-wining. The cathodes are ultimately processed and smelted to 

produce gold Doré. 
 
 

1.2. OVERVIEW OF PROPOSED PROJECT 
 
Additional gold-bearing sulphide ores have been identified beneath the oxide zones within the existing open pits 

at the Isabella, McCays and Bubi Mines. The proposed Bilboes Holdings (Private) Limited Sulphide Gold Project 

entails the establishment of additional infrastructure required at each of the three existing mines to facilitate 

the extraction, handling and processing of the sulphide ores and would entail: 

• Mining of the existing open pits wider and deeper to extract the sulphide ore; 

• Establishment of a new processing plant, and associated Tailings Storage Facility (TSF), that would be 

required to process the gold from the sulphide ore; 

• Establishment of a new haul road of approximately 30 km to facilitate the transportation of the mined 

sulphide ore from Bubi Mine to the new processing plant; 

• Establishment of additional waste rock dumps (WRDs); and  

• Establishment of associated facilities at the proposed processing plant (including a road network, offices, 

housing, power and water reticulation and other amenities).  

 

The establishment of some of the proposed infrastructure would also necessitate the diversion of an existing 

public road and powerline.  
 
 

1.3. APPLICANT DETAILS 
 
The details for the applicant are set out in the table below. 
 

Project title: Bilboes Isabella- McCays- Bubi Sulphide Gold Project 

Project applicant: Bilboes Holdings (Pvt) Ltd 

Contact person: Simba Chimedza 

Postal address: 3 Cecil Rhodes Drive, Newlands, Harare, Zimbabwe 

Telephone No: +263 242 788 151/2/3/5; +263 8677004204 

Fax No: +263 242 4 778 8156 

E-mail Address: schimedza@gat.co.zw 

mailto:schimedza@gat.co.zw
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FIGURE 1: REGIONAL SETTING OF THE PROPOSED PROJECT



 
Bilboes Holdings (Private) Limited Sulphide Gold Project 

 

710.04026.00031 

October 2020 

 

 iv   

 

1.4. AUTHORISATION REQUIREMENTS 
 

The Environmental Management Act (Chapter 20:27) No. 13 of 2002 (as amended), requires any person who 

plans to undertake an activity listed under the First Schedule of the Act to submit an Environmental Impact 

Assessment (EIA) Report to the Director-General of the Environmental Management Agency (EMA).  Should the 

EIA be accepted, a certificate will be issued by EMA.  The proponent can only embark on a listed activity if a 

certificate has been obtained. 

 

In terms of the Act, the proposed project falls under activity number 7 (Mining and Quarrying), thus, Bilboes must 

undertake an EIA process for the proposed project and an EIA Report is also required. In order to support 

international funding requirements, Bilboes also wish to align the proposed EIA Report with the International 

Finance Corporation (IFC) Performance Standards which provide for the management of social and 

environmental risks and impacts throughout the life of an investment.  

 

SLR Consulting (Africa) (Pty) Ltd (SLR) in collaboration with GriynOva Environmental Consultancy (GriynOva) were 

appointed by Bilboes to undertake the Environmental and Social Impact Assessment (ESIA)1 process for the 

proposed project. SLR was the lead consultant for the ESIA, while GriynOva was the in-country partner. Further 

information pertaining to the legal framework and policies applicable to the proposed project is included in 

Section 2 of the main report. 
 

 

2. ESIA METHODOLOGY 
 

2.1 SCOPING PHASE 
 

A Scoping phase was undertaken prior to the compilation this ESIA Report. The scoping process consisted of a 

series of steps to ensure compliance with these objectives and the requirements of the Zimbabwean 

Environmental Management Act (Chapter 20:27) of 2002 and alignment with IFC Performance Standards.  The 

process followed ensured that all potential impacts were identified and that decision-making takes place in an 

informed, transparent and accountable manner.   

 

The Scoping Report was prepared to include the information that would typically be required in the Prospectus 

that would be submitted to EMA and was informed by all comments received during the stakeholder 

engagement process. The Scoping Report was submitted for acceptance to EMA on 5 October 2018.  EMA 

accepted the report on 9 October 2018 (see Appendix A).  The EMA acceptance stated that Bilboes could proceed 

with carrying out a full EIA process in compliance with the provisions of the Environmental Management Act 

(Chapter 20:27) of 2002. 
 

 

______________________ 
1  It is noted that an ESIA a process typically driven by International Financial Institutions whilst the Zimbabwean legislation refer to an Environmental 

Impact Assessment (EIA) process which culminates in the submission of an Environmental Impact Statement (EIS).  For the purposes of this report, 

both terms are used interchangeably. 
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2.2 ESIA PHASE 
 

2.2.1 Objectives 

 

This ESIA process has the following objectives: 

• To provide opportunity for stakeholders to be involved in the ESIA process; 

• To ensure potential environmental and social issues and impacts that would result from the proposed 

project are identified; 

• To identify feasible alternatives related to the project proposal; 

• To assess potential impacts of the proposed project alternatives during the different phases of project 

development; and 

• To present appropriate avoidance, mitigation/management or optimisation measures to avoid/minimise 

potential impacts or enhance potential benefits, respectively. 

 

Through the above, to provide information to facilitate informed, transparent and accountable decision-making 

by the relevant authorities. 
 

 

2.2.2 Specialist Studies 

 

Specialist studies were undertaken to address the key issues identified during the Scoping Phase, including: 

• Soils and, land capability; 

• Surface water; 

• Groundwater; 

• Air quality and noise impact Assessment; 

• Terrestrial and Aquatic Ecology assessment; 

• Cultural Heritage impact assessment; 

• Socio-economic Impact Assessment; 

• Community Health Assessment; and 

• Conceptual closure plan and cost estimate.   

 

The terms of reference of these studies were included in the Scoping Report, which was accepted by EMA.  

Specialist studies involved the gathering of baseline data relevant to identifying and assessing environmental and 

social impacts that may occur as a result of the proposed project. Specialists also proposed appropriate 

mitigation or optimisation measures to minimise potential impacts or enhance potential benefits, respectively. 

 

2.2.3 Compilation and Review of the ESIA Report 

 

This ESIA Report has been prepared in compliance with the requirements of the Environmental Management Act 

(Chapter 20:27) of 2002.  The specialist studies and other relevant information have been integrated into this 

report and aims to present all information in a clear and understandable format, suitable for easy interpretation 

by stakeholders and authorities, and to provide an opportunity for them to comment on the proposed project 

and findings of the ESIA process.   
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3. STAKEHOLDER CONSULTATION 
 

3.1 OBJECTIVES 
 
The objectives of the stakeholder engagement process followed to date include: 

• To inform stakeholders of the proposed project; 

• To provide stakeholders with an opportunity to have input into the ESIA process; 

• To inform stakeholders of the possible opportunities and impacts associated with the proposed project; 

• To provide stakeholders the opportunity to provide suggestions on how to avoid or minimize potential 

impacts, enhance potential benefits, and to identify, minimise and manage conflicts resulting from the 

proposed project; 

• To inform the ESIA project team of any sites of cultural heritage and historical significance to the local 

community; and 

• To understand any requirements and expectations from the local authority regarding the project’s 

operation and management. 
 

 

3.2 IDENTIFICATION OF STAKEHOLDERS 
 

Stakeholders consulted during the ESIA process were identified at the local, district, provincial and national level.  

These stakeholders include individuals and organisations that may be directly or indirectly affected, either in a 

positively or negatively, by the proposed project. The identified stakeholders have been grouped into the 

following categories: 

• Government (authorities at District and Provincial levels); 

• Local communities; 

• Cultural groups; and 

• Local Residents. 

 

All the identified stakeholders identified to date are included on stakeholder database included in the SEP 

(attached as Appendix B of the ESIA Report) and includes details of the stakeholder engagement process 

followed. 
 

 

3.3 SUMMARY OF ISSUES RAISED 
 

The issues that were raised by authorities and other stakeholders to date are summarised below: 

 

• Technical Project Related  

Questions regarding the technical aspects of the project and exploration activities undertaken by Bilboes. 

 

• Health and Wellbeing Impacts 

Concerns expressed about the impact of chemicals to be used in processing plant, the hazardous waste to be 

generated by the proposed project, as well as the general health and safety of third parties and mine staff. 
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Current clinic facilities available in the area were raised as being inadequate to accommodate the anticipated 

additional staff to be employed at the operations. 

 

• Employment 

Comments regarding the potential for the project to provide employment. Comments include questions about 

labour needs, complaints about current recruitment practices, the requirement to ensure that local people are 

employed first as a priority and the possibility of extending employment opportunities to the elderly and other 

vulnerable groups. 

 

• Implementation of Corporate Social Responsibility Programmes 

Several requests were made to implement various Corporate Social Responsibility (CSR) programmes or other 

initiatives as part of the proposed project, such as the construction of schools, bridges, clinics and/or other 

infrastructure for the local communities, provision of water sources for livestock and nearby villages and 

implementation of public transport for use by the local community. 

 

• Conflict due to in-migration 

The potential for conflict to arise between local communities and external job seekers that move to the area in 

search of work was raised. There are already conflicts arising with artisanal miners that have relocated into the 

area. 

 

• Loss of grazing land and related livelihoods 

Concerns raised regarding the loss of existing communal grazing land due to the expansion of the existing open 

pits and placement of new project infrastructure.  The additional loss of grazing land could result in the loss of 

livelihoods of some community members as they are heavily reliant on cattle-ranching as their main source of 

income. 
 
 

4. ENVIRONMENTAL SETTING 
 
4.1. PHYSICAL ENVIRONMENT 
 
4.1.1. Geology 
 
The host rocks of the Zimbabwe Craton consist of supracrustal greenstone belts, with the majority of Zimbabwe’s 

known gold mineralisation occurring within these belts.  The current Bilboes operations are located within the 

Bubi Greenstone Belt, which is an asymmetric, synclinorial structure transacted by anastomising shear and 

deformation zones, of which the Gabriella-Mulungwane and the Northwest Bubi Shear Systems are known to 

impact the Bubi and Isabella-McCays operations, respectively. The Isabella, McCays and Bubi orebodies display 

very similar styles of hydrothermal alteration and mineralisation within broad shear zones.  

 

Some veining and quartz stockworks are evident, associated with disseminated pyrite as the dominant sulphide, 

with minor arsenopyrite which makes the material refractory. The sulphide tends to weather readily and all of 

the deposits are covered by oxide caps to a depth of 15 m to 50 m which are readily amenable to heap-leach 

extraction. It is these oxide caps that have been mined by the operations to date.  
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4.1.2. Topography 
 
The topography of the site is gently undulating and generally flat with exception of raised areas created by old 

waste rock dumps and heap leach pads, as well as the excavated open pits associated with the current operations 

on site. 
 
 

4.1.3. Climate 
 
The project area is characterised by heavy rainfall with drier months between May and September. There is 

limited variation in the annual temperature profile and evaporation, as a result precipitation is considered a 

driving factor in controlling levels of dust. 
   
 

4.1.4. Soil and Land Capability 
 
The soil types of the project area are categorised into three different units, namely: 

• Fersiallitic Soils - Characterised by a reddish, reddish-brown, greyish-brown or yellowish-red colour, weak 

or moderate blocky structure (the latter in the dry state only), loamy sand, sandy loam, sandy clay loam or 

sandy clay textures, absence of free carbonates, a friable or slightly sticky consistency and mostly good 

drainage. If of sufficient depth, they are highly valued as agricultural soils. 

• Siallitic Soils - “Unleached soils generally with large reserves of weatherable minerals, high base saturation 

and predominantly active clay fractions”. In the study area these concepts are embodied in the moderate 

(in the moist state) or strong blocky (moist and dry state) soils. 

• Lithosols – Small isolated occurrences of soils that are 25 cm deep or shallower. These were not possible 

to delineate at the semi-detailed scale and were a minor component and probably do not constitute more 

than 10% of the other map units. 

 

Generally, the soils are susceptible to crusting, slow water infiltration and soil erosion and are largely shallow 

and well or moderately well drained. Inherently the soils, although non-sodic, are moderately susceptible to 

water erosion, compaction and surface crusting and sealing following rainfall events. The associated land 

capability of the soil, with the assistance of modern technology (including ripping, ridging, microjet and drip 

water application), varies between “moderately suitable for well-managed irrigation” and “marginally not 

suitable” or “displaying moderately severe limiting conditions. 
 
 

4.1.5. Hydrology 
 
In terms of the Regional Hydrology of the project site, it falls within the Bembezi river sub-catchment which 

drains north-west towards the Zambezi River.  Gwayi catchment largely comprises the Northern Matabeleland 

area of hydrological zone A. Locally, there are various watercourses located in close proximity to the proposed 

project area: 

• The Bembezi River is located approximately 1 km south-west of the Isabella Mine and is a regionally 

significant perennial watercourse, flowing from south-east to north-west; 

• Approximately 1 km south of the Maria Pit, there is a raised concrete embankment forming a dam which 

stores a significant volume of water.   
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• The Mdutshane River flows from north-eat to south-west and is located approximately 1 km away from 

the McCays and Isabella mines; 

• Two drainage lines were identified in close proximity to the various open pits at Isabella, both flowing from 

north-east to south-west into the Bembezi River; 

• Approximately 4 km west of the Isabella Mine, is another much larger dam, the Bafana Dam located on 

the confluence between Bembezi River and another watercourse; 

• The Bubi River is located in close vicinity to the southern end of the open pit at the Bubi Mine.  The Bubi 

River is a large non-perennial river which flows from east to west; and 

• A small drainage line was identified which flows from the north-east towards the northern section of the 

Bubi pits.   

 

From the surface water quality testing undertaken, all of the samples show elevated suspended solids levels and 

elevated levels of Arsenic were recorded at the Diana, Maria, Castile and Calcite 4 pits. Exceedances for various 

other elements were also recorded at the various sampling points. 
 

 

4.1.6. Groundwater 

 

Based on the ad-hoc groundwater quality sampling undertaken to date, exceedances of the Zimbabwe Drinking 

Water Standards and Zimbabwe Effluent Standards (SI 6, 2006) were observed for various elements at the sample 

locations, however, no observable trends can be deduced from the available data. Groundwater levels were in 

the regions of 1 080 – 1 100 mamsl and 1 130 – 1 160 mamsl for Isabella and McCays, respectively. The general 

flow direction is in a north-east to south-west direction.  For the Bubi Mine, the water levels are estimated to be 

1 185 – 1 195 mamsl and flow in an east to west direction. 
 
 

4.1.7. Air Quality 
 
Existing activities within the proposed project that already contribute significantly towards source emissions such 

as dust fallout and particulate matter smaller than 2.5 µm (PM2.5) include fugitive dust from de-vegetated areas, 

season burning of vegetation, household combustion of solid fuel, vehicle exhaust emissions and various 

activities from the existing mine. However, the baseline sampling data shows PM2.5 dust fallout concentrations 

within the proposed project area generally fall below the local and international guideline limits. 
 
 

4.1.8. Noise 
 
In addition to the existing operations, the key sources of ambient noise in the region include local traffic using 

the surrounding road network and natural sounds (e.g. wind, fauna and, when flowing, the flow of rivers). Given 

the largely rural nature of the surrounding land uses, there are no industrial noise sources, i.e. mechanised 

processes or diesel-powered equipment other than those used by Bilboes operations.  The ambient daytime 

noise levels fall below the international guideline thresholds for residential areas (i.e. below 55 dBA). 
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4.1.9. Visual Aspects 
 
When considering landscape character, scenic quality, visual resource, sense of place and visual receptors, the 

vegetated areas and surface water features of the proposed project area are deemed to have a higher visual 

value in comparison to the transformed areas associated with the subsistence agriculture and existing mining 

operations. This indicates that mining and community developments impact on the available visual resources. 

However, given the proximity of local communities to the existence of the existing operations, these 

communities are likely to be less sensitive to mining-related changes in the visual landscape. 
 
 

4.2. BIOLOGICAL ENVIRONMENT 
 
4.2.1. Terrestrial Biodiversity 
 
The proposed project area falls between the interface of the Zambezian Baikiaea woodlands and South African 

Bushveld ecoregions. Based on the field assessment undertaken for the project, each of these eco-regions were 

defined as habitat units comprising distinct vegetation types. Only one vegetation type was associated with the 

South African Bushveld ecoregion - Dominated by Acacia Woodland. Three different vegetation types were 

identified in the Zambezian Baikiaea Woodlands ecoregion, namely Acacias, Baikiaea woodland, and 

Brachystegia boehmii. In addition to these, other areas that were delineated included as habitat units included 

Freshwater Resources and Transformed Habitat.   

 

The South African Bushveld habitat unit’s sensitivity is considered to be moderately-high, due to the unique 

landscape of the vegetation contributing to floral species diversity. The habitat is considered to largely intact, 

with the majority of the area still in good condition. As for the South African Bushveld habitat unit, the sensitivity 

of this habitat unit is also considered moderately-high due to the unique landscape of the vegetation contributing 

to floral species diversity with the majority of the area still in good condition. The Freshwater habitat unit is 

associated with the Bubi River and associated tributaries. The Present Ecological State range of this feature 

ranges from Moderately Modified to Moderately High, with a high diversity of tree species and very limited alien 

invasive plant proliferation evident. The Transformed habitat unit is associated with areas that have undergone 

transformation due to agricultural, rural and mining activities. Thus, the habitat unit has a low sensitivity.  
 
 

4.2.2. Aquatic Biodiversity 
 
Several freshwater resources were identified either within the claims boundaries or within close proximity 

thereof, namely the Bubi River, located in the south of the Claims Area of the Bubi Mine, the Bembezi River, 

located in the south of the Claims Area of the Isabella Mine (also referred to locally and in some literature as the 

Mbembezi River), and the Mdutjana River, located to the east of the McCays and Isabella Mines. In addition to 

the above-mentioned rivers, an unnamed tributary of the Bembezi River is situated approximately 200 m to the 

west of the Isabella and McCays mines.  

 

The Bubi River is deemed to be in a moderately modified Present Ecological State (PES) and of moderate to 

moderately high Ecological Importance and Sensitivity (EIS). Two unnamed tributaries of the Bubi River were also 

identified and would be affected by the proposed haul road. These tributaries are considered to be in a 

moderately modified PES and of moderate EIS, and as with the Bubi River. The unnamed tributary of the Bembezi 
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is considered of moderate EIS due to its contribution to the functioning of the downstream system (i.e. the 

Bembezi River) as well as its connectivity to surrounding natural areas, providing a faunal migratory corridor and 

contributing to the overall biodiversity maintenance of the area. 
 
 

4.3. CULTURAL ENVIRONMENT 
 
There were no other cultural heritage resources identified within the proposed project footprint, apart from 

potential grave sites located in proximity to the proposed TSF footprint. The field survey of the proposed TSF 

area revealed stone features which were visibly elevated, most of them regularly shaped, and often occurring in 

groups resembling graves. The stone features are laid in such a pattern typical of ancient graves are deemed to 

be have a high possibility of being graves. The location of the proposed TSF has since been revised to avoid this 

area. 
 
 

4.4. SOCIO-ECONOMIC ENVIRONMENT 
 
4.4.1.  Demographics 
 
The Bilboes operations are located within the Bubi District of the Matabeleland North Province. The proposed 

project is located within wards 8, 9, 20 and 21 of the Bubi District.  Ward 21 is the most populated (5 190 persons), 

followed by Ward 20 (4 193) and Ward 8 (1 374), while Ward 9 has the smallest population (864 persons). 
 
 

4.4.2. Economic and Livelihood Activities 
 
The local communities within the area are rural in nature with the predominant economic and livelihood 

activities comprising: 

• Cattle ranching: Due to the predominately dry climate of the district, cattle ranching is the predominant 

economic and livelihood strategy employed by the local communities. The Bilboes operations are located 

within large parcels of land that have been set aside as grazing areas for these communities; 

• Subsistence agriculture: The level of agricultural activity is largely dependent on household labour 

availability and access to farming implements. Agricultural production is largely of a subsistence nature, 

with maize being the main crop grown in the area. In cases where an excess has been produced, members 

of the local communities sell some of their maize to the Grain Marketing Board as an additional source of 

income. In order to support agricultural activities, irrigation schemes have been developed within some of 

the communities in the project area. The nature of the irrigation schemes can vary from location to 

location but they generally entail irrigation over small plots in which farmers have the controlling influence 

and use the level of technology they can operate and maintain. These schemes reduce the likelihood of 

crop failure due to poor rainfall and typically allow for a surplus of crop to be grown which is then sold on 

to provide a source of income; and 

• Mining: Mining has been a major employer of the local population in the past, however over time several 

of mines in the area have been closed. For the Bilboes operations the number of people currently 

employed is far lower than when the mine was operating at full capacity. Artisanal small-scale mining is 

now a leading source of income for households in the area, with most families now dependent on gold 
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panning (especially outside of the rainy season). The increase in artisanal mining activities has also lead to 

social conflicts, with many of the artisanal miners entering the district from other areas of Zimbabwe. 
 
 

4.4.3. Health Facilities 
 
The largest facility in the region of the proposed project is the Inyathi District Hospital, located approximately 40 

km south-east of the Bilboes operations. The Balanda Rural Health Centre services the local communities located 

in proximity to the Isabella and McCays Mines. The clinic caters for a total population size of about 4 006 people 

from 22 villages within four different wards. The closest centre located in proximity to the Bubi Mine is the 

Mdutshane Rural Health Centre, located approximately 60 km away. The clinic caters for a total population size 

of 7 555 from 23 villages within five different wards. 
 
 

4.4.4. Land Tenure 
 
In general, the four main land tenure systems in Zimbabwe comprise Commercial Land, Communal Land, 

Resettlement Areas and State Land. The majority of the local communities that surround the Bilboes operations 

are located in Resettlement Areas.  The specific villages identified to date that are deemed most likely to be 

affected by the proposed project are Dabengwa Village (located close to Isabella Mine), Swati Village 2 and Rhino 

Village (a portion of the proposed haul road would pass through communal fields associated with this village), 

close to Bubi Mine. In addition, there are other villages within the vicinity of the project area that may be affected 

by the project. 
 
 

4.4.5. Vulnerable groups 
 

Potential vulnerable groups associated with the project area include the land users that may be located within 

the footprint of the proposed haul road and communities reliant on water from the open pits for domestic and 

agricultural purposes, as well as woman, children and the sick or elderly.  
 
 

5. DESCRIPTION OF THE PROJECT DEVELOPMENT 

 
5.1. CURRENT OPERATIONS 
 
The three existing operations comprise 124 mining claims which are wholly owned by Bilboes with a total surface 

area of 2 638 hectares (ha). The claims areas relating to each mining operations are as follows: 

• Isabella Mine claims: Cover a surface area of 1 838 ha and include the Calcite1-45, South1-2, Kerry North, 

Kerry West claims and a Special mine site 772; 

• McCays Mine claims: Cover a surface area of 330 ha and include the Ruswayi1-35 claim; and  

• Bubi Mine claims: Cover a surface area of 470 ha and include Chikosi1-40 and Chikosi SW 1-6 claims. 

 

During normal operations, Bilboes extracts oxide ore by means of conventional open pit mining followed by 

loading and hauling of material to a crushing plant prior to being loaded onto heap leach pads. The loaded heap 

leach pads are then irrigated with cyanide solution which leaches the gold. The pregnant cyanide solution 

gravitates from the heap leach pads into collection ponds from which it is pumped into the processing plant. In 
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the processing plant, the gold is adsorbed from solution by means of activated carbon which is then eluted to 

produce a gold eluant. This gold eluant is electrowon and smelted to produce gold Doré. The Isabella and McCays 

Mines are currently on care and maintenance with limited processing of ore derived from the re-leaching of the 

existing heap leach pads. Re-leaching of the heap leach pads at Bubi commenced at the beginning of 2019. 
 
 

5.2. PROPOSED PROJECT INFRASTRUCTURE 
 
The main infrastructural components of the proposed project include: 

• Existing open pits that would be mined deeper and wider; 

• Proposed sulphide processing plant and limestone plant; 

• Proposed Tailings Storage Facility; 

• Proposed WRDs; 

• Proposed soil and low-grade stockpiles; 

• Proposed haul road from Bubi Mine to the new processing plant, and associated access roads; 

• Proposed contractor’s camp; 

• Water storage, sewerage and management infrastructure; 

• Pipeline systems from the plant to the new Tailings Storage Facility; and 

• Support facilities for the plant and workers, including offices, Houses, Buildings, Workshops, and other 

Social Amenities. 

 

The planned location of certain project components has been constrained either by existing infrastructure, the 

availability of suitable land, potential future mining areas that require further exploration, or safety requirements 

relating to the required blast safety zones associated with the operations. Pending the outcome of the detailed 

project planning investigations, some of the planned project infrastructure may have to be positioned elsewhere 

within the Bilboes mine claim areas. 
 
 

5.3. MINING AND MINERAL PROCESSING OPERATIONS 
 
5.3.1. Mining 
 
The mining operations are based on conventional open pit mining techniques using hydraulic excavator and haul 

truck fleets. At the open pits, mining benches would be developed and trucks would be used to haul material 

from working areas directly to either the WRD stockpiles or to the crushers. Sulphide mining operations would 

be undertaken at McCays initially (Year 1 – 3), move on to Isabella (Year 4 – 7) and then ultimately be completed 

at Bubi (Year 7 onwards).  The total Life of Mine (LOM) is anticipated to be approximately 15 years, however this 

could be extended depending on the results and findings of ongoing exploration activities.  
 
 

5.3.2. Waste Rock/Overburden Management 
 
All of the waste material from the open pit excavation areas will be hauled to the planned WRD footprints 

situated in proximity to the open pits.  Waste material will be delivered to WRD by truck and tipped from the 

leading edge of the WRD towards the inside of the WRD footprint.  The WRD would be developed in successive 

lifts of up to 10 m in height, with each lift being completed before commencement of the subsequent lift. In 

principle, the WRD lift heights shall be limited to 10 m with a minimum of a 10 m berm, with an overall height of 
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40 m. Seepage from the toe of the WRD, as well as runoff from the slopes, would be controlled by the 

construction of an outer containment wall. The containment wall will be considered to be the boundary between 

the clean and potentially contaminated water systems for the purposes of stormwater management. 
 
 

5.3.3. Mineral Processing 
 
The proposed mining and mineral processing operations would entail the following: 

• Crushing and screening of ore (approx. 13 mm) for temporary storage on the Crushed Ore Stockpile ahead 

of the Milling Plant. 

• Feeding of crushed material to the mall mill and cyclone classification circuit. The cyclone overflow 

(averaging around 80% passing 75 μm) would then be fed into the flotation conditioning tank while the 

underflow would gravitate back into the mill for further crushing and classification. 

• The flotation circuit would comprise of rougher, cleaner, recleaner and scavenger circuits. The flotation 

tails would be thickened in the water recovery circuit to recover water and then pumped to the proposed 

Tailings Storage Facility. Concentrate from the circuit would be transferred to a concentrate thickener with 

the underflow pumped to the BIOX® plant. 

• The BIOX® circuit allows for the treatment of the sulphide ores prior to conventional cyanide leaching 

processing for the recovery of gold. The BIOX® circuit would facilitate the oxidation of sulphide minerals 

using bacteria to expose the gold for subsequent cyanidation, thereby increasing the achievable gold 

recovery. 

• From the BIOX® circuit, the oxidised BIOX® product would gravitate into the CCD thickener circuit where 

the solids would be separated from the acidic solution. The acidic solution from the CCD would then be 

pumped to the top of the neutralisation circuit using limestone crushed at the lime crushing plant located 

adjacent to the proposed sulphide plant. The neutralised effluent flowing from the last neutralisation tank 

would then be treated in the water recovery circuit to maximise water recovery before pumping the slurry 

to the proposed Tailings Storage Facility. The underflow from the last CCD thickener would be pumped to 

the Carbon in Leach (CIL) circuit for processing. 

• The CIL process is designed to cyanide leach the fine slurry (thickened approx. 75 ųm fraction) for gold and 

recover it onto carbon. The gold-loaded carbon would be eluted and electrowon in a carbon stripping 

circuit to produce a gold sludge which would be dried and smelted into gold Doré bars. A gold recovery of 

approximately 93% is expected in the CIL circuit. 
 
 

5.4. CONSTRUCTION FACILITIES 
 
Temporary construction facilities will be established on site. These facilities would include the following: 

• Contractor’s camp; 

• Workshops and stores; 

• Washbays; 

• Laydown areas; 

• Ablution facilities; 

• Offices; 

• Fuel handling and storage area; 

• Handling and storage area for construction materials such as paints, solvents, oils, grease; and 

• Generators for temporary power supply. 
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These facilities would either be removed at the end of the construction phase or incorporated into the layout of 

the plant (e.g. contractor’s camp).  
 
 

5.5. TRANSPORT NETWORK 
 
5.5.1. Road and access points 
 
Public access along the proposed haul road between the Bubi and Isabella and McCays operations would be 

permitted. In this regard, new intersections, and associated speed and traffic control measures, would be 

established at all the locations where the proposed haul road would cross existing public roads.  

 

The public road passing through the McCays mine claims area would be diverted around the existing open pits 

to facilitate the planned additional mining in these areas. The planned road diversion would be undertaken and 

funded by Bilboes with approval from the Ministry of Transport and Infrastructural Development. 

 

Existing internal access/haul roads would be used to provide access to and from the open pits, while new roads 

would be established to provide access to and from the WRDs, sulphide processing plant area and TSF.  The exact 

volumes of project-related traffic on public roads are currently not known. Raw materials and supplies for the 

project are expected to come from within Zimbabwe, South Africa and/or other countries.  
 
 

5.5.2. Pipelines 
 
Pipeline networks would be required within the proposed sulphide process plant circuit for the transportation 

of the required reagents at various stages of the process. The required pipelines would be confined to the 

footprint of the proposed processing plant. 

 

Tailings generated by the processing plant would be pumped to the TSF by means of a pipeline network. The 

return water from the Return Water Dam at the TSF would be pumped to the sulphide plant for reuse in the 

process.  
 
 

5.6. WATER SUPPLY AND MANAGEMENT 
 
The main water supply sources for the current operation are pit dewatering and series of boreholes located at 

each of the existing operations. These boreholes are used for supply of potable water, whereas any process 

water is typically abstracted from the open pits when needed. 

 

In addition to the existing water supply options highlighted above, the proposed mining operations would also 

utilise stormwater that is collected and contained from the operations (i.e. the TSF and associated return water 

dam, WRDs, processing plant areas, heap leach pads, open pits, etc.) and recycled in the processing plant itself.   

 

Notwithstanding the above-mentioned sources, the findings of the project water balance indicate that additional 

make-up water would still be required for the proposed operations during the dry season. The identified source 

for this make up water is the abstraction of water from the existing dam in Mbembesi River, located near the 

Isabella Mine after necessary approvals are obtained from the Zimbabwe National Water Authority. 
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Various water management facilities are required to store the potable and make-up water, handle and store on-

site process water and keep clean and dirty water runoff separate.  
 
 

5.7. POWER SUPPLY 
 
It is proposed that the sulphide processing plant would be supplied with electricity from a 33 kV (45 MVA 

capacity) line which runs through the Isabella-McCays mine area. However, new substations and transformers 

would be required. The existing power supply at the Bubi Mine from an 11kV (2MVA capacity) line is deemed to 

be sufficient for the proposed mining operations at Bubi. In addition, an equivalent source of backup power 

would need to be provided for to ensure the ongoing operation of the proposed processing plant. It is proposed 

that diesel generators would be the preferred source of backup power. Considerations will be made for the use 

of solar energy for general lighting at the mine. 

 

Further to the above, the proposed establishment of the new Tailings Storage Facility would necessitate the 

relocation of an existing powerline. This relocation would be funded by Bilboes but will be implemented by the 

Zimbabwe Electricity Transmission and Distribution Company (ZETDC). 
 
 

5.8. NON-MINERALISED WASTE MANAGEMENT 
 
The types of non-mineralised waste that could be generated by the project during the construction and 

operational phase include:  

• General industrial waste (such as scrap metal, rubber products and building rubble); 

• Medical waste (such as swabs, bandages) from the clinic facilities; 

• Hazardous industrial waste (such as packaging for hazardous materials, used oil, grease); and 

• Domestic waste (such as food waste, organic waste from site clearing activities, packaging and office 

waste). 

 

The above-mentioned waste will be temporarily handled and stored on site before being removed for recycling 

by suppliers, reuse by scrap dealers or final disposal at the existing waste disposal area located at Isabella. Bilboes 

has a designated burning site for all waste materials associated with cyanide packaging and hazardous waste on 

the heap leach pad where all leachate goes into the heap leach cyanide circulation stream as recommended by 

the cyanide suppliers. An internal waste management procedure will be developed for wastes generated by the 

project. 

 

With respect to sewage, it is proposed that the existing sewage treatment facility located at Isabella Mine would 

handle the sewage generated.  It is proposed that a sewage treatment plant would be established at Bubi.  
 
 

5.9. CONTRACTOR ‘S CAMP 
 
In order to support the additional mining operations, a Contractor’s Camp would be established and would 

include additional support facilities. Typically, these additional facilities would consist of the following: 

• Light vehicle workshop; 

• Heavy vehicle workshop; 

• Stores; 

• Diesel Storage and refuelling area; 
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• Oil and lubricant store; 

• Paint store; 

• Hazardous material store; 

• Tyre bay; 

• Wash bay; 

• Offices; 

• Ablutions; and 

• Water and sewerage treatment plants. 

 

The proposed water and sewage treatment plants would be designed for 200 people.  
 
 

5.10. LONG-TERM MINE PLANNING 
 
Bilboes has identified various possible gold target areas within the existing mine claim areas at Isabella, McCays 

and Bubi mines. The feasibility of mining from these possible gold target areas would be subject to the results of 

the on-going exploration work, as well as other economic factors.  

 

During the course of operations, on-going exploration activities would be undertaken to identify future resources 

within exploration claims areas outside the project area. A separate EIA process would be undertaken for these 

activities.   

 

In addition to the above, Bilboes are in the process of identifying limestone target areas to source limestone that 

could be used in the proposed sulphide processing plant. Currently there is insufficient information available 

related to the location, source and nature of the operations that would take place for these activities, thus they 

have been excluded from this ESIA. 
 
 

5.11. PROJECT MOTIVATION (NEED AND DESIRABILITY) 
 
The national economy of Zimbabwe has largely been dependent on the mining sector to contribute to its GDP 

growth. Gold mining is a key component of the mining sector, accounting for 40% of the total mineral revenue 

for the country in 2015.  It is estimated that for every dollar created in the gold industry, an additional estimated 

79 cents is created in other sectors as a result of the indirect multipliers (Chamber of Mines, 2016).  As such, the 

gold industry is important to the socio-economic development of the country through its contribution to export 

earnings, government revenue and employment, among other contributions.   

The proposed project aims to exploit economically viable gold deposits within the existing Bilboes operations, 

thus extending the life of the existing operations and allowing for increased production at the mines and, thus, 

would contribute to the national economy through the above-mentioned export earnings, government revenue 

and other contributions. 

 

At a local level, the development of the proposed project will benefit the surrounding communities both directly 

and indirectly. Direct economic benefits will be derived from wages, taxes and profits. Indirect economic benefits 

will be derived from the procurement of goods and services and the spending power of employees. Further to 

this, through employment, persons will gain skills in the construction and operation of the project which 

contributes to capacity building for the local communities. 
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6. ENVIRONMENTAL, CULTURAL AND SOCIO-ECONOMIC IMPACT ASSESSMENT 
 

The impact assessment undertaken for the proposed project presents a number of potential positive and 

negative impacts associated within the unmitigated scenario. With mitigation (in the residual impact scenario) 

some of the identified potential impacts can be prevented and the remainder can be mitigated to acceptable 

levels.  

 

A tabulated summary of the potential impacts identified in this ESIA is presented in Table 1 below. 

TABLE 1: SUMMARY OF POTENTIAL IMPACTS ASSOCIATED WITH THE PROPOSED PROJECT 

Section  Potential impact Significance of the impact 

(ratings are negative unless otherwise specified) 

Unmitigated Mitigated 

Geology Loss and sterilization of mineral resources No Impact No Impact 

Soils and land 

capability 

Loss of soil resources and land capability 

through pollution 
M L 

Loss of soil resources and land capability 

through physical disturbance  
H M 

Surface water Pollution of surface water features VH M 

Alteration of natural drainage patterns VH M 

Groundwater Contamination of groundwater VH H 

Lowering of groundwater level H - VH M 

Air quality Increase in air pollution  L (Construction and 

Decommissioning) 

H (Operational) 

L (Construction and 

Decommissioning) 

M (Operational) 

Noise Increase in noise pollution L L 

Visual Change in visual character M L 

Biodiversity Physical destruction of terrestrial 

biodiversity 
H M 

General disturbance of terrestrial 

biodiversity  
H M 

Aquatic Ecosystems VH M 

Heritage and 

cultural resources 

Loss of heritage / cultural resources  
M VL 

Socio-economic  Economic impact  VH+ VH+ 

Inward migration VH M - H 

Loss of, or reduced access to, land for 

livelihood activities 
H M 

Health-related impacts H M 



 
Bilboes Holdings (Private) Limited Sulphide Gold Project 

 

710.04026.00031 

October 2020 

 

 xix   

 

A key finding of the ESIA is that the proposed project will have a significantly positive economic impact as a result 

of the direct construction and operational project expenditure, direct and indirect business opportunities, CSR 

contributions and macro-economic benefits and the recovery of mineral resources.  

 

On the other hand, the key potential negative impacts identified which require management and mitigation 

include: 

• Loss of soils and related land capability within the proposed footprint of the new TSF, expansion of open 

pits and WRDs.  As these features will remain after closure, related land capability in the footprints would 

be lost in the long-term. In the mitigated scenario, the soils can be conserved and reused which reduces 

the significance of this issue; 

• Encroachment of one of the open pits into the Bubi River would result in the loss of aquatic functionality 

downstream. In addition, stream crossings would also be required for the establishment of the proposed 

haul road. The overall severity and probability of this impact can be reduced by diverting the Bubi River 

around the planned open pit expansion; 

• The potential reduction of access to land for livelihood activities (e.g. cattle ranching and subsistence 

agriculture) undertaken within the mine claims area.  A key recommendation to ensure that these land 

users are appropriately identified, engaged and compensated is the compilation of a Land Acquisition and 

Resettlement Framework (LARF). The LARF will provide the framework for addressing any economic 

displacement caused by the project and such, reducing the significance of this impact in the mitigated 

scenario; 

• Inward migration due to the expectation of employment. This in turn increases pressure on existing 

communities, housing, basic service delivery and raises concerns around health, safety and security. The 

related mitigation measures focus on the implementation of appropriate and effective communication on 

the number of new employment and procurement opportunities and undertaking recruitment at 

designated locations outside of the mine footprint. In addition, Bilboes must aim to source the majority of 

employees from the surrounding local communities, as far as possible. By ensuring that as many 

employees as possible live within the local communities, a number of potential social ills and other 

conflicts can largely be avoided, thus the likelihood of this issue is reduced; 

• Potential contamination impacts of surface and groundwater resources from various operational activities 

(short-term point-sources) and contamination from the new TSF (long-term diffuse pollution source in the 

closure phase). Through the implementation of various mitigations measures (which include the diversion 

of clean water away from the project areas, and the containment and re-use of contaminated run-off 

within the processing plant, the overall significance of these impacts is reduced; and 

• Various health and safety risks for third-parties are associated with the proposed project. These include, 

amongst others, with the presence of hazardous infrastructure (such as open pits, TSF and WRDs), traffic-

related risks associated with the proposed haul road and various social ills associated with an influx of 

migrant workers into the area. While the likelihood of such incidents is deemed to be low (with mitigation) 

any injuries or fatalities of third parties would be of high severity. Recommended mitigation measures aim 

to further reduce the severity of such impacts, thereby lowering their significance.  

 

Notwithstanding the above, Bilboes will go a long way to mitigating the potential negative impacts by committing 

to apply the findings of the impact assessment and related mitigation objectives and actions contained in the 

ESMP for this project. In this respect, all of the identified negative impacts can be mitigated to moderate or low 

significance levels.                                                                                            
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 1-1   

 

 INTRODUCTION 
 

This chapter describes the purpose of this report, provides project background, summarises the legislative 

authorisation requirements, describes the structure of the report and explains how to comment on the project. 

 

1.1 PROJECT BACKGROUND 

 

Bilboes Holdings (Pvt) Ltd (Bilboes) own and operate the Isabella-McCays-Bubi Oxide Complex, which comprises 

three existing gold mining operations. The operations are located within the Bubi District of the Matabeleland 

North Province of Zimbabwe. The Isabella and McCays Mines are located in close proximity to one another, 

approximately 75 kilometres (km) north of Bulawayo, while the Bubi Mine is located approximately 30 km further 

north-east of the Isabella-McCays complex and approximately 110 km north of Bulawayo. The regional and local 

setting of the Isabella-McCays-Bubi Oxide Complex is illustrated in Figure 1-1 and Figure 1-2 respectively.  

 

The operations at the each of the above mines entail the removal of gold-bearing oxide ores from opencast pits, 

leaching of gold from the mined ores on heap leach pads to produce a gold liquor for carbon adsorption and 

electro-wining. The cathodes are ultimately processed and smelted to produce gold Doré. The operations are 

currently on care and maintenance with activities limited to the re-leaching of the heap leach pads. 
 

 

1.2 OVERVIEW OF THE PROPOSED PROJECT 

 

As part of their operations, Bilboes have identified additional gold-bearing sulphide ores beneath the oxide zones 

within the existing open pits at the Isabella, McCays and Bubi Mines. The proposed Bilboes Holdings (Private) 

Limited Sulphide Gold Project entails the establishment of additional infrastructure required at each of the three 

existing mines to facilitate the extraction, handling and processing of the sulphide ores. 

 

To extract the sulphide ores, the existing open pits would need to be mined wider and deeper. The focus of this 

ESIA Report is on the new infrastructure, including a new processing plant, and associated Tailings Storage Facility 

(TSF), that would be required to process the gold from the sulphide ore. This new infrastructure would be 

established near the Isabella-McCays complex.  To facilitate the transportation of the mined sulphide ore from 

Bubi Mine to the new processing plant, a new haul road of approximately 30 km would also need to be 

established. 

 

Other new infrastructure associated with the proposed project would include additional waste rock dumps 

(WRDs) and associated facilities at the proposed processing plant (including a road network, offices, housing, 

power and water reticulation and other amenities).  Establishment of some of the proposed infrastructure would 

also necessitate the diversion of an existing public road and powerline. A detailed description of the proposed 

project is provided in Section 4. 
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Figure 1-2

Local Setting
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1.3 APPLICANT’S DETAILS 

 

The table below provides applicant details. 

 

Project title: Bilboes Isabella- McCays- Bubi Sulphide Gold Project 

Project applicant: Bilboes Holdings (Pvt) Ltd 

Contact person: Simba Chimedza 

Postal address: 3 Cecil Rhodes Drive, Newlands, Harare, Zimbabwe 

Telephone No: +263 242 788 151/2/3/5; +263 8677004204 

Fax No: +263 242 4 778 8156 

E-mail Address: schimedza@gat.co.zw mailto: 
 

 

1.4 AUTHORISATION REQUIREMENTS 

 

The Environmental Management Act (Chapter 20:27) No. 13 of 2002 (as amended), requires any person who 

plans to undertake an activity listed under the First Schedule of the Act to submit an Environmental Impact 

Assessment (EIA) Report to the Director-General of the Environmental Management Agency (EMA).  Should the 

EIA be accepted, a certificate will be issued by EMA.  The proponent can only embark on a listed activity if a 

certificate has been obtained. In terms of the Act, the proposed project falls under activity number 7:  

 

“7. Mining and Quarrying 

a) Mineral prospecting; 

b) Mineral mining; 

c) Ore processing and concentrating; and 

d)  Quarrying.”  

 

Thus, Bilboes must undertake an EIA process for the proposed project and an EIA Report is also required. In terms 

of the local regulations the Bilboes project therefore requires an EIA process in terms of both the Environmental 

Management Act and the Mines and Minerals Act of Zimbabwe. 

 

In order to support international funding requirements, Bilboes also wish to align the proposed EIA Report with 

the International Finance Corporation (IFC) Performance Standards which provide for the management of social 

and environmental risks and impacts throughout the life of an investment.  

 

SLR Consulting (Africa) (Pty) Ltd (SLR) in collaboration GriynOva Environmental Consultancy (GriynOva) were 

appointed by Bilboes to undertake the Environmental and Social Impact Assessment (ESIA)2 process for the 

proposed project. SLR was the lead consultant for the ESIA, while GriynOva was the in-country partner. Further 

information pertaining to the legal framework and policies applicable to the proposed project is included in 

Section 2. 

 

1.5 STRUCTURE AND CONTENT OF REPORT 

 

______________________ 
2  It is noted that an ESIA a process typically driven by International Financial Institutions whilst the Zimbabwean legislation refer to an Environmental 

Impact Assessment (EIA) process which culminates in the submission of an Environmental Impact Statement (EIS).  For the purposes of this report, 

both terms are used interchangeably. 

mailto:
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This ESIA report, presents the results of the ESIA process completed to date for the proposed project, as follows: 

 

Section Contents 

Executive Summary Provides an overview of the main findings of the Scoping Study. 

Section 1  Introduction 

Describes the purpose of this report, provides project background, summarises the legislative 

authorisation requirements, and describes the structure of the report and how to comment on 

the project. 

Section 2  Policy, legislative and administrative framework 

Outlines key environmental legislative requirements applicable to the proposed project. 

Section 3 ESIA approach and methodology 

Outlines the approach and methodology followed for this ESIA. 

Section 4 Stakeholder Consultation 

Provides a summary of the stakeholder engagement process followed for the proposed project 

and the key issues raised by stakeholders to date. 

Section 5 Environmental Setting 

Describes the existing physical, biological and social environment that could be affected by the 

proposed project 

Section 6 Description of the Project Development 

Provides a description of the proposed project. 

Section 7 Alternatives identified 

Describes the project alternatives that were identified for consideration in the ESIA process. 

Section 8 Identification and description of potential environmental and social impacts 

Describes and assesses the potential impacts related to the proposed project on the affected 

environment, both positive and negative. 

Section 9 Environmental and Social Management 

Presents the identified mitigation/management or optimisation measures that could be used to 

reduce the significance of any negative impacts or enhance any benefits, respectively. In addition 

the proposed monitoring programme for the project is presented, including the location of 

monitoring points, parameters to be monitored, monitoring objectives, key performance 

indicators, responsible parties, frequency of monitoring, resources, thresholds or existing 

standards and recommended actions, as applicable. 

Section 10 Conceptual Closure and Decommissioning Plan 

Presents the conceptual closure plan and Life of Mine closure liability estimate for the project. 

Section 11 Conclusions and Recommendations 

Provides conclusions to the ESIA and summarises the key identified impacts, their significance and 

mitigation and monitoring measures to be implemented to manage these impacts. 

Section 12 References 

Provides a list of the references used in compiling this report. 

Appendices Appendix A:  Scoping Report Acceptance and Additional Requested Information 

Appendix B: Stakeholder Engagement Plan 

Appendix C: Surface Water Impact Assessment 

Appendix D:  Soil Impact Assessment 

Appendix E:  Biodiversity Study 
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Section Contents 

Appendix F: Groundwater Investigation 

Appendix G: Air Quality and Noise Impact Assessment 

Appendix H: Cultural Heritage Impact Assessment 

Appendix I: Socio-Economic Impact Assessment 

Appendix J: Occupational Safety and Community Health Assessment 

Appendix K: Closure Liability Assessment 
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 POLICY, LEGISLATIVE AND ADMINISTRATIVE FRAMEWORK 
 

This section outlines the key legislative framework requirements applicable to the proposed mining operations 

and outlines the relevant international standards that the ESIA is aligned with. 

 

2.1 POLICY FRAMEWORK 

 

2.1.1 Environmental Impact Assessment Policy (1997) 

 

This policy framework guides ESIA studies undertaken in Zimbabwe. It is based on the following key objectives:  

• Encouraging environmentally responsible investment and enhancing sustainable development in 

Zimbabwe; 

• Maintaining the long-term ability of natural resources to support human, plant and animal life; 

• Avoiding irreversible environmental damage and minimising such environmental damage where it cannot 

be avoided; 

• Conserving a broad diversity of plants, animals and ecosystems and the natural processes that they depend 

upon; 

• Conserving the social, historical and cultural values of people and their communities; and 

• Meeting the basic needs of people affected or likely to be affected by a development proposal, including 

food, water, shelter, health and sanitation. 

 

This ESIA has been undertaken with cognisance of these objectives and identified potential biophysical and socio-

economic issues associated with the project.   

 

2.1.2 National Environmental Policy and Strategies (2009) 

 

The vision of the National Environmental Policy of Zimbabwe is to alleviate poverty and improve quality of life of 

the people of Zimbabwe and it has the following objectives: 

• Avoiding irreversible environmental damage; 

• Maintaining essential environmental processes and preserving the broad spectrum of biological diversity 

so as to sustain the long-term ability of natural resources to meet the basic needs of people; 

• Enhancing food security;  

• Reducing poverty; and  

• Improving the standard of living of Zimbabweans through long term economic growth and creation of 

employment. 

 

Further objectives of the policy include enhancing sustainable development by optimising the use of resources 

and energy, and minimising irreversible environmental damage, waste production and pollution through 

incorporating provisions for environmental assessments and management in all economic development 

activities. Thus, it is applicable to the proposed project. 
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2.2 LEGAL FRAMEWORK 

 

2.2.1 Environmental Management Act (Chapter 20:27) of 2002 

 

The Act provides for the sustainable management of natural resources, protection of the environment and 

prevention of pollution and environmental degradation. The Act also addresses the requirements for 

undertaking an EIA for new projects, the standards to be adhered to for emissions, conservation of resources 

and environmental monitoring.  

 

The proposed project falls under activity number 7 of the First Schedule of the Act, thus it is a requirement that 

an EIA be undertaken and a certificate be obtained before the project can be implemented.  

 

The Act sets out the contents required for an environmental impact assessment report (Section 100 of the Act 

indicates that failure to carry out an EIA for a prescribed activity is an offence and liable to penalties (Part XI, 

Section 97)). 

 

The act, and related statutory instruments, are based on a set of principles that serve as guidelines for decision-

making on policy implementation, these are summarised as follows: 

• The EIA must enhance and not inhibit development by contributing to environmental sustainability and is 

a means for project planning, not just evaluation; 

• The EIA policy depends on the normal regulatory functions of permitting authorities to implement the EIA 

results; 

• The EIA policy involves the participation of all government agencies with a mandated interest in the 

benefits and cost of a project; 

• The EIA policy pays particular attention to the distribution of project costs and benefits; and 

• Identification of project impacts and public consultation is an essential part of the EIA policy. 

 

In light of the above requirements, Bilboes appointed SLR and GriynOva to carry out an ESIA for the proposed 

project. Section 98 of the Act indicates that the developer must submit a prospectus before an environmental 

impact assessment for a project is done. In compliance to the Act, SLR and GriynOva submitted the Bilboes 

Environmental Prospectus to EMA on the 5th of October 2018 which was reviewed and approval received on the 

9th of October 2018. 

 

In addition to the above, a number of Statutory Instruments (SI) have been promulgated under the Act. Those 

relevant to the proposed project include those listed in the following sections. 

 

2.2.2 SI 268: Environmental Management (Control of Hazardous Substances) General Regulation, 

2018 

 

This statutory instrument stipulates the need for classification, labelling and handling of hazardous substances. 

Part III of the statutory instrument advocates for licensing of importation, manufacturing, selling and movement 

of hazardous substance for both export and import within Zimbabwe. In compliance to this section Bilboes shall 

apply to the Agency and acquire applicable licences. 
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Part V of the SI details measures to deal with emergencies. In the event of any accidental discharge of hazardous 

substances, from the generation plant, point of use, storage facility or transportation vessel Bilboes shall within 

one hour, orally notify the Agency, a registered Emergency Response Company (ERC), Zimbabwe Republic Police 

(ZRP), Civil Protection Unit and the District Administrator of Inyathi and within 24 hours of the accidental 

discharge, in writing, supply the Agency with information on the circumstances of the accidental spillage. Section 

25 sub-section 2 further details that the spiller shall compensate any losses incurred by any stakeholder as a 

result of the accidental discharge. Bilboes must develop a detailed Emergency Response Plan to be implemented 

in the event of an accidental discharge (see Section 9.10).  
 

 

2.2.3 Environmental Impact Assessment and Ecosystems Protection Regulations (SI 7 of 2007) 

 

This SI deals with regulation of the EIA process and protection of ecosystems. The regulations provide the 

methodology for undertaking the EIA. The SI also provides for the prevention of veld fires, protection of wetlands 

and public streams. This ESIA has been undertaken in compliance with these regulations.  

 

2.2.4 Effluent and Solid Waste Disposal Regulations (SI 6 of 2007) 

 

SI 6 of 2007 provides for the regulation of the disposal of effluent and solid waste. It prohibits any person from 

disposing waste into a public stream or ground water without a license. Furthermore, every generator of waste 

(except households) is now required to develop a Waste Management Plan which deals with quantity of waste, 

components of the waste, goals for reduction of the quantity and pollutant discharges of the waste, 

transportation and disposal of the waste and adoption of environmentally sound management of the waste. It 

is an offence for any waste generator to fail to produce a Waste Management Plan. The statute prohibits disposal 

of hazardous waste and general waste on an unlicensed landfill. It stipulates that the landfills should be lined 

with an appropriate mechanism approved by EMA as the lining material differs from activities such as mining, 

domestic and any other solid waste material. 

 

Bilboes is hence required to build a landfill with the lining requirements in consultation and approval with the 

regulatory Agency and develop and implement a detailed Waste Management Plan.  

 

Section 24 outlines how the mine should operate in a manner that does not adversely affect the environment 

and also the need to rehabilitate the environment to the satisfaction of the Agency within 12 months of cessation 

of operations.  There is also the need to collect samples of the dumped material to determine potential 

environmental risk from leaching.  
 

 

2.2.5 Environmental Management (Hazardous Waste Management) Regulations (SI 10 of 2007) 

 

SI 10 of 2007 provides for the licensing for generation, storage, use, recycling, treatment, transportation or 

disposal of hazardous waste. Generators of hazardous waste are also required to prepare waste management 

plans and targets. The proponent will practice waste management control which includes segregation and safe 

disposal of hazardous waste. 
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2.2.6 Environmental Management (Atmospheric Pollution Control) Regulations (SI 72 of 2009) 

 

The objective of SI 72 of 2009 is to provide for the prevention, control and abatement of air pollution to ensure 

clean and healthy ambient air. It provides for the establishment of emission standards for various sources such 

as mobile and stationary sources. Bilboes must comply with the relevant emission standards during their 

operations. 

 

2.2.7 Mines and Minerals Act (Chapter 21:05) of 1996 

 

The Mines and Minerals Act (21:05) aims to consolidate all laws relating to mines and minerals in Zimbabwe. The 

act aims at consolidating the procedure for registration and final ownership of mining claims. Issues covered by 

the act include acquisition and registration of mining claims, prospecting and pegging, issuing of mining leases, 

rights of claim holders and land owners, abandonment and forfeiture of mining claims. In compliance with the 

Act, Bilboes have acquired claim certificates for all claims relevant to all three mining operations.  

 

The Mines and Minerals Amendment Bill, 2004 Section 157 stipulates that miners, as far as reasonably practical, 

rehabilitate the environment affected by the mining operations to its natural predetermined state. Thus, the site 

layout plan and relevant designs of the proposed mineralised waste facilities must be approved by the Ministry 

of Mines. Moreover, the mine would need to implement a practical rehabilitation plan for the operations.  

 

Section 48 of the amendments to the Mines and Minerals Act makes it mandatory for the holder of a mining 

right to undertake an EIA including proposals for: 

• The prevention of pollution; 

• The treatment and disposal of waste; 

• The protection of rivers and other sources of water; 

• The reclamation and rehabilitation of land disturbed by mining operations; and 

• Monitoring the effects of mining operations on the environment. 

 

The ESIA process being undertaken for the proposed project aims to meet the above-mentioned legislative 

requirement for an EIA.    
 

The act also governs the management of mining waste. It states that all mining activity should be carried out in 

a manner that does not adversely affect the environment. The mining company is required to rehabilitate the 

affected environment within 12 months of cessation of operations and to keep an environmental logbook 

pertaining to all breaches and particulars of the offenders. The Act states that the company is required to pay 

financial guarantees as security for environmental compliance throughout operations and post closure 

management of reclaimed sites. A licence issued by the Agency is a prerequisite for storage, use, recycling and 

deposition of mining waste. Bilboes must comply with all provisions of this Act. 
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2.2.8 Rural District Councils Act (Chapter 29:13) of 1988 

 

Section 71 (First Schedule) lists the powers of the Rural District Council. Among other things, these include 

conservation of natural resources, prevention of bush fires, grazing, animal diseases, sewerage works, pollution, 

and effluent or refuse selection and disposal etc.   

 

Rural District Councils are the Development and Planning authorities within their respective areas of jurisdiction. 

In this regard, the Act empowers them to plan for the overall development of the Districts.  

 

As development and planning authorities, they are also expected to be aware of and guide all development 

activities carried out by governmental and non-governmental organisations and the private sector within their 

jurisdiction. Any development that takes place within the Rural District Council area of jurisdiction should be 

carried out within the provisions of the council’s priorities and approved development plans to allow for 

coordinated and collective approach to development. The proposed project falls within the Bubi Rural District 

Council.  
 

 

2.2.9 Public Health Act (Chapter 15:09) of 1924 

 

The Public Health Act (Chapter 15:09) creates the legal framework for the protection of public health in 

Zimbabwe. It aims to protect and promote human health and prevent, limit or suppress infectious, 

communicable or preventable diseases within Zimbabwe. The relevant aspects of this Act deal with the 

requirements for handling process waste, sewage and domestic waste in order to ensure that the operations do 

not create a public nuisance (as defined in the Act). Bilboes must comply with the requirements of the Act when 

handling non-mineralised wastes. 
 

 

2.2.10 The Pneumoconiosis Act (Chapter 15:08) of 1996 

 

This Act prohibits the employment of individuals suffering from pneumoconiosis in a dusty environment. The Act 

also requires that the employer keep a register of employees working in dusty areas and that the register should 

include the following information: 

• Date of engagement; 

• Date of discharge; 

• Nature of workers’ duties; 

• Wages and allowances paid to the worker from time to time; 

• Date of last medical exam performed under this act; and 

• The number and date of expiry of the current certificate. 

 

The proposed project would generate dust during the construction and operational phases, hence Bilboes must 

comply with the requirements of the Act.  
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2.2.11 Parks and Wildlife Act (Chapter 20:14) of 1975 

 

The Act is administered by the Zimbabwe Parks and Wildlife Authority and deals with preservation of plants and 

animals, including protected animal and indigenous plant species. In terms of the Act, no person shall hunt or 

pick any specially protected species unless they have a permit to do so. The ecological survey undertaken for the 

project indicated that there are no endangered flora or fauna species in the area, therefore no permit is required 

by Bilboes. 

 

2.2.12 Water Act (Chapter 20.24) of 1998 

 

The Act’s provisions protect the banks, beds or courses of public streams as well as marshes, springs, swamps or 

vleis forming the source, or found along the course of a public stream. The Act also prohibits the following actions 

from being undertaken without obtaining the necessary authorisation: 

• Alteration, enlargement or obstruction of any water works, moving any beacon, lawful mark or appliance 

connected with water works; 

• Alteration or interference with the flow of any waterway or public stream or interference with distribution 

of the water; 

• Interference with banks, bed or course of a public stream or any marshes, springs, swaps or veils forming 

the source of a public stream or found along its course; and 

• Water abstraction.  

 

The proposed project would need to ensure that the required authorisation is obtained prior to the project 

activities (specifically the proposed new haul road and expansion of the southern open pit at Bubi Mine) 

impacting on the bed or banks of watercourses.  
 

 

2.2.13 Regional Town and Country Planning Act (Chapter 29:12) 

 

The Act provides for the planning at regional, district and local level in order to conserve and improve the physical 

environment. It is also concerned with efficiency and economy as well as providing mechanisms for the control 

of all developments.  In the past, permits for new projects were granted under this Act, however this has since 

changed and local authorities can only issue licences to developers after first having sight of the certificate from 

EMA confirming that an EIA has been undertaken and approved.  

 
 

2.2.14 National Museums and Monuments Act (Chapter 25:11) 

 

The Act provides for the preservation of archaeological and palaeontological heritage of Zimbabwe including 

ancient, historical and national monuments, relics and other objects or artefacts of historical or scientific value. 

Section 20(c) requires all commercial developers to carry out archaeological and palaeontological impact 

assessments before any development takes place. The specialist archaeological and palaeontological impact 

assessment found no heritage resources within the Bilboes project area.   
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2.2.15 Road Traffic Act (Chapter 13:11) 

 

The Act provides for the promulgation of regulations for the control of traffic movements, traffic noise, fumes, 

safety and the erection of traffic signs. The proposed new haul road, and diversion of the existing public road, 

will require prior permission and approval from the Ministry of Transport, Communication and Infrastructural 

Development.  

 

2.2.16 Radiation Protection Act (Chapter 15:15) of 2004 

 

The Radiation Protection Act (Chapter 15:15) includes provisions to ensure the protection of the public and 

workers from dangers resulting from the use or abuse of equipment and devices or materials capable of 

producing ionizing radiation. The Act stipulates that the administering, owning, purchasing, acquiring, importing, 

exporting, possessing, selling or dealing in, installing, using or disposing of ionizing radiation should be conducted 

by person(s) in possession of a valid licence. The owner or occupier of a facility shall appoint a person experienced 

in radiation health and safety measures as a radiation safety officer within the facility. Should such materials be 

incorporated within the proposed project, Bilboes must comply with the provisions of this act. 
 

 

2.2.17 Explosives Act (Chapter 10:08) of 2001 

 

The Explosives Act (Chapter 10:08) regulates and controls the possession, purchase, acquisition, delivery, 

manufacture, storage, use, conveyance and handling of explosives. The Act prohibits the storage and use of 

explosives without a licence granted under its regulations. The holder of the licence should comply with the 

terms and conditions of such licence and with the provisions of the regulations.  

 

As the proposed project will involve the use and storage of explosives, Bilboes must comply with the provisions 

of this act. 
 

 

2.3 INTERNATIONAL AGREEMENTS AND CONVENTIONS 

 

2.3.1 Basel Convention  

 

The Basel convention is a global agreement, ratified by several member countries and the European Union, for 

addressing the problems and challenges posed by hazardous waste, specifically the ‘transboundary’ movement 

of hazardous waste and to address uncontrolled movement and dumping of such wastes. 

 

The key objectives of the convention are to minimise the generation of hazardous waste in terms of quantity and 

hazardousness, to dispose of the wastes as close to the source of generation as possible and to reduce the 

movement of hazardous waste.  Categories of hazardous waste covered by the convention include: toxic, 

poisonous, explosive, corrosive, flammable, eco-toxic and infectious.  

 

The Basel Convention contains provisions for the monitoring of implementation and compliance. The 

transboundary movements of hazardous wastes can take place only upon written notification by the state of 

export to the competent authorities of the state of import and transit. Each shipment of waste must be 
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accompanied by a movement document from the point at which a transboundary movement begins to the point 

of disposal. There are outright bans on the export of the wastes categorised above to certain countries. 

Transboundary movements can take place however, if the state of export does not have the capacity of managing 

or disposing of the hazardous waste in an environmentally sound manner. 

 

Each country party to the convention must report on the generation and movement of hazardous wastes. In the 

case of an emergency, such as a hazardous waste spill, the Secretariat cooperates with parties and relevant 

international organisations to provide rapid assistance in the form of expertise and equipment. Zimbabwe 

ratified the convention in 2012. 

 

Hazardous waste generated by the proposed project will need to be dealt with in line with the principles of this 

Convention and a priority will be to deal with the waste as close to source as possible. It is understood that there 

will be no need to transport hazardous wastes outside of the country. 
 

 

2.3.2 The Ramsar (1971) Convention 

 

The RAMSAR (1971) Convention on Wetlands of International Importance is an inter-governmental treaty and 

provides a framework for national action and international cooperation for the conservation and wise use of 

wetlands, and to contribute to sustainable development worldwide. Zimbabwe contains 7 RAMSAR sites, of 

which the nearest is approximately 200 km west of the proposed project area. Therefore, the proposed project 

would have no influence on any proclaimed RAMSAR sites. 
 

 

2.3.3 The United Nations Framework Convention on Climate Change and the Kyoto Protocol 

 

The United Nations Framework Convention on Climate Change (UNFCCC) is an international environmental 

treaty aimed at stabilizing greenhouse gas concentrations in the atmosphere at a level that would prevent 

dangerous anthropogenic interference with the climate system. Zimbabwe ratified the Convention in 1992. 

 

The Convention therefore provides the basis for global action “to protect the climate system for present and 

future generations”. Parties to the UNFCCC have a number of commitments under the convention, including: 

• Submitting a national inventory of emissions and removals of greenhouse gases; 

• Implementing national programmes to mitigate climate change and adapt to its impacts; 

• Strengthening scientific and technical research and systematic observation related to the climate system, 

and promoting the development and diffusion of relevant technologies; 

• Promoting education programs and public awareness about climate change and its likely effects; and 

• Periodically submitting comprehensive reports on activities to implement commitments under the 

Convention. 

 

The Kyoto Protocol is linked to the UNFCCC to prevent anthropogenic interference with the climate. The Protocol 

establishes legally binding commitments for the reduction of greenhouse gases and fluorocarbons. To achieve 

this objective, all countries have a general commitment to address climate change, adapt to its effects, and report 

their actions to implement the Convention. Zimbabwe acceded to the Kyoto Protocol in 2009. 
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The Bilboes operations will need to understand its contribution to greenhouse gas emissions relative to that of 

the country and if relevant include related mitigation measures for ongoing monitoring and assessment. 
 

 

2.3.4 Convention on Biological Diversity 

 

The Convention on Biological Diversity is the first global agreement on conservation and sustainable use of 

Biological Diversity. Its objectives are to conserve biodiversity, promote the sustainable use of bio-diversity 

components and to promote fair and equitable sharing of benefits arising from the use of resources. States party 

to the convention have sovereign right to exploit their own resources according to their own environmental 

policies and the responsibility to ensure that activities within their jurisdiction or control do not cause damage 

to the environment of other states or areas. 

 

Contracting parties are obliged to develop national strategies for the conservation and sustainable use of 

biological diversity, including birds and to integrate the conservation and sustainable use of biological diversity 

into relevant sectoral plans, programmes and policies. Zimbabwe ratified the Convention in 1994. 

 

The convention requires Zimbabwe to prepare a national biodiversity strategy and to ensure that it is 

mainstreamed into the planning and activities of all sectors that have an impact on biodiversity. In line with this 

provision, Zimbabwe developed its first national biodiversity strategy and action plan (NBSAP) in 1998, which 

covered the period 2000-2010. The NBSAP was reviewed and updated in 2014 and promotes the integration of 

conservation and sustainable use of biological diversity into relevant sectoral or cross-sectoral plans, 

programmes and policies. 

 

Bilboes should ensure that the proposed project is planned, developed and operated in a manner that is in 

compliance with the recommendations of the NBSAP. 
 

 

2.3.5 Vienna Convention on Protection of the Ozone Layer and Montreal Protocol 

 

The Vienna Convention entered into force in 1980 and outlines responsibilities of states for protecting human 

health and the environment against the adverse effects of ozone depletion in the stratosphere.  It established 

the framework under which the Montreal Protocol was negotiated. Parties to the Vienna Convention are 

required to take appropriate measures to protect human health and the environment against these effects. 

Zimbabwe ratified the Convention in 1992.  

 

Linked to the Vienna Convention, the Montreal Protocol signed in 1987 and substantially amended in 1990 and 

1992 provides for the phase out of the production and consumption of certain compounds that deplete ozone 

in the stratosphere.  Zimbabwe also ratified the Convention in 1992. 

 

Bilboes will need to comply with licensing requirements for the importation, transportation, distribution and 

disposal of ozone depleting substances associated with the proposed project, if required. 
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2.3.6 The Bamako Convention on the Ban of the Import into Africa and the Control of 

Transboundary Movements and Management of Hazardous Waste 

 

The Bamako Convention is the convention on the ban of the import into Africa and Control of Transboundary 

Movements and Management of Hazardous wastes within Africa, which was adopted by the members of the 

African Union in 1991 and came into force in 1998.  It was signed by Zimbabwe in 1992. 

 

The objective of the Bamako Convention is to prevent the import of hazardous wastes including radioactive 

wastes into African nations that are party to the Convention. Parties must engage in environmentally sound 

management and disposal of hazardous wastes generated within these African nations while auditing and 

minimizing generation of hazardous wastes. The Bamako Convention provides strong legal prohibitions on 

hazardous waste import and dumping by declaring such activity an illegal and criminal act. The prohibition also 

applies to products which have been banned, cancelled or withdrawn from registration for environmental or 

health reasons. Other features include the adoption of the precautionary principle in relation to waste 

generation and promotion of cleaner production.  

 

The proposed project would generate hazardous waste, particularly within the plant area, and as such measures 

pertaining to the collection, handling, storage and disposal of hazardous waste have been developed taking into 

account the objectives of the Bamako convention to avoid impacting the surrounding environment. 
 

 

2.3.7 Convention to Combat Desertification 
 
The objective of the United Nations Convention to Combat Desertification is to combat desertification and 

mitigate the effects of drought in countries experiencing serious drought and/or desertification through effective 

action at all levels and supported by international cooperation.  The Convention was established in 1994 and 

ratified by Zimbabwe in 1997 and developed the Zimbabwe National Action Programme in support of the 

convention. 

 

The National Action Programme identifies land degradation as a result of excessive concentrations of human and 

livestock populations in ecologically marginal, dry and fragile soils mainly in communal, small scale commercial 

and resettlement areas as the most significant problem that needs to be addressed. Since Zimbabwe’s economy 

is agriculturally based, a greater proportion of the country’s environmental problems are related to agricultural 

practices and other land use systems. However, to prevent the problem of land degradation from spreading, 

there is need to promote the proposed action programmes in areas not yet severely affected by land degradation 

as a preventive measure.  

 

In order to achieve the objectives of this convention, the layout of the proposed project has been designed to 

avoid the unnecessary loss of land resources as far as possible.  

 

2.4 THE EQUATOR PRINCIPLES 
 
The Equator Principles are a risk management framework, adopted by financial institutions, for determining, 

assessing and managing environmental and social risk in projects and are primarily intended to provide a 

minimum standard for due diligence to support responsible risk decision-making. Equator Principle Financial 
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Institutions (EPFIs) commit to implementing the Equator Principles in their internal environmental and social 

policies, procedures and standards for financing projects and will not provide Project Finance or Project-Related 

Corporate Loans to projects where the client will not, or is unable to, comply with the Equator Principles (Table 

2-1).  

 

In order to facilitate potential access to funding for project development potential borrowing organisations need 

to consider the requirements of EPFIs and specifically environmental and social risk management as part of the 

ESIA process.  

 

There are 10 principles as shown below, and Principle 2 requires that Projects conduct an ESIA process in 

compliance with the IFC Performance Standards on Environmental and Social Sustainability:  

1. Review and categorisation 

2. Social and environmental assessment  

3. Applicable environmental and social standards 

4. Environmental and Social Management System and Equator Principles Action Plan 

5. Stakeholder Engagement 

6. Grievance mechanism  

7. Independent review  

8. Covenants  

9. Independent monitoring and reporting  

10. Reporting and Transparency 

2.5 INTERNATIONAL FINANCE CORPORATION (IFC) PERFORMANCE STANDARDS AND WORLD BANK 

GUIDELINES 

 

The IFC Performance Standards (PS) define client’s roles and responsibilities for managing their projects and the 

requirements for receiving and retaining the IFC support or the support from institutions that subscribe to the 

Equator Principles.  The IFC applies the PSs to manage social and environmental risks and impacts and to enhance 

development opportunities in its private sector financing of projects in the member countries eligible for 

financing. There are eight Performance Standards 

TABLE 2-1 IFC PERFORMANCE STANDARDS AND THEIR APPLICABILITY TO THE PROJECT 

IFC Performance Standard Applicability to this 

project 

PS1: Assessment and Management of Environmental and Social Risks and Impacts 

PS1 establishes the importance of (i) integrated assessment to identify the environmental 

and social impacts, risks, and opportunities of projects; (ii) effective community engagement 

through disclosure of project-related information and consultation with local communities 

on matters that directly affect them; and (iii) the client’s management of environmental and 

social performance throughout the life of the project. 

Yes 

PS2: Labour and Working Conditions 

PS2 asks that companies treat their workers fairly, provide safe and healthy working 

conditions, avoid the use of child or forced labour, and identify risks in their primary supply 

chain. 

Yes 

PS3: Resource Efficiency and Pollution Preventions Yes 
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IFC Performance Standard Applicability to this 

project 

PS3 guides companies to integrate practices and technologies that promote energy 

efficiency, use resources—including energy and water—sustainably, and reduce greenhouse 

gas emissions. 

PS4: Community, Health, Safety and Security 

PS4 helps companies adopt responsible practices to reduce such risks through emergency 

preparedness and response, security force management, and design safety measures. 

Yes 

PS5: Land Acquisition and Involuntary Resettlement 

PS5 advises companies to avoid involuntary resettlement wherever possible and to minimize 

its impact on those displaced through mitigation measures such as fair compensation and 

improvements to living conditions. Active community engagement throughout the process is 

essential. 

Yes 

PS6: Biodiversity Conservation and Sustainable Management of Living Natural Resources 

PS6 recognizes that protecting and conserving biodiversity, maintaining ecosystem services, 

and managing living natural resources adequately are fundamental to sustainable 

development. 

Yes 

PS7: Indigenous Peoples 

PS7 seeks to ensure that business activities minimize negative impacts, foster respect for 

human rights, dignity and culture of indigenous populations, and promote development 

benefits in culturally appropriate ways. Informed consultation and participation with 

indigenous peoples throughout the project process is a core requirement and may include 

Free, Prior and Informed Consent under certain circumstances. 

No 

PS8: Cultural Heritage 

PS8 aims to guide companies in protecting cultural heritage from adverse impacts of project 

activities and supporting its preservation. It also promotes the equitable sharing of benefits 

from the use of cultural heritage. 

Yes 
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 ESIA METHODOLOGY 
 

This chapter presents the ESIA project team, assumptions and limitations, and outlines the ESIA process, 

including the assessment methodology. 

 

3.1 DETAILS OF THE EIA PROJECT TEAM 

 

The details of the ESIA consultant and the environmental project team that were involved in the preparation of 

this ESIA Report are provided in Table 3-1 and Table 3-2.  

TABLE 3-1: DETAILS OF THE ESIA CONSULTANTS 

Consultant: Headwest Enterprises t/a GriynOva 

Environmental Consultancy 

SLR Consulting (Africa) (Pty) Ltd 

EMA registration 

number: 

8000043780 - 

Contact person: Tawanda Marongwe Alex Pheiffer 

Postal address: 121A Harare Drive, Marlborough, Harare, 

Zimbabwe 

P.O. Box 1596, Cramerview, 2060 

South Africa 

Telephone No: +263 242 3113458 +27 11 467 0945 

Fax No: - +27 11 467 0978 

E-mail Address: tawanda@headwest.co.zw apheiffer@slrconsulting.com 

TABLE 3-2: ENVIRONMENTAL PROJECT TEAM 

Team Name Designation Signature  Tasks and roles Company 

ESIA project 

management 

lead 

Stuart Heather-

Clark 

Project Director 

 

Report and process 

review 

SLR 

Alex Pheiffer Project Manager 

 

 Management of the 

process, team 

members and report 

compilation 
Nicholas Arnott Project Assistant  

ESIA in country 

lead 

Tawanda 

Marongwe 

In country Project 

Co-ordinator 
 

Regulatory framework, 

management and co-

ordination of public 

consultation process 

and liaison with 

regulator 

Griynova 

Caroline 

Mavhezha  

In-country Project 

Manager 

 

Management of the 

process, team 

members and report 

compilation 
Nokuthula 

Chinhoga 

In Country Project 

Assistant 
 

mailto:tawanda@headwest.co.zw
mailto:apheiffer@slrconsulting.com
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Team Name Designation Signature  Tasks and roles Company 

Specialists Carl Steyn and 

Michelle 

Papenfus  

Soils and, land 

capability specialist 

 

Soils and land 

capability assessment 

SLR 

Kevin Bursey Hydrologist 

 

Surface water 

assessment 

SLR 

Mihai Muresan Hydrogeologist 

 

Groundwater 

assessment 

SLR 

Tony Lampard Air specialist 

 

Air quality impact 

assessment 

Toltecs 

Noise and vibration 

specialist 

Noise and vibration 

impact assessment 

Stephen van 

Staden 

Ecologist 
 

Terrestrial and Aquatic 

Biodiversity  

Scientific 

Aquatic Services 

Charity Nyathi Archaeologist 
 

Heritage Specialist Department of 

National 

Museums and 

Monuments of 

Zimbabwe 

Vuyisile 

Precious Moyo 

Social Scientist 

 

Socio-economic Impact 

Assessment 

Griynova  

Nyasha 

Mugabiri 

Safety, Health and 

Environment 

Consultant 

 
Community Health 

Assessment 

Independent 

contractor 

Steve van 

Niekerk 

Closure specialist 

 

Conceptual closure 

plan and cost estimate 

SLR 

 

 

3.23.23.23.2 ASSUMPTIONS AND LIMITATIONSASSUMPTIONS AND LIMITATIONSASSUMPTIONS AND LIMITATIONSASSUMPTIONS AND LIMITATIONS    

 

3.2.1 ESIA Report 

 

The assumptions and limitations pertaining to this ESIA are listed below: 

• It is assumed that SLR has been provided with all relevant project information and that it was correct and 

valid at the time it was provided. 

• There will be no significant changes to the project description or surrounding environment between the 

completion of the ESIA process and implementation of the proposed project that could substantially 

influence findings and recommendations with respect to mitigation, management and monitoring. 
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3.2.2 Surface Water  

 

The limitations pertaining to the surface water include: 

• No evaporation and rainfall data were available for the project site. The nearest location for which data 

was available is located approximately 60 km away. Evaporation and rainfall should be recorded on site 

when the mine is operational in order to fine tune the proposed stormwater management measures. 

• The hydraulic gradients and channel sizes should be checked during the detailed design of the channels. 

The requirement for, and design of, in-channel velocity control measures should be confirmed during the 

detailed design of the channels, together with the lining of the channels and the Process Control Dams 

(PCD). 
 

 

3.2.3 Soil and land capability impact assessment 

 

The limitations applicable to the study include: 

• The lack of existing road infrastructure in proximity to the proposed haul road route limited the number 

of samples that could be undertaken, thus the resolution of soil features identified was affected; 

• A segment of the preferred alignment of the proposed haul road was updated subsequent to the 

completion of the fieldwork undertaken for the study; and 

• The presence of encroacher bush thickets in certain locations hampered movement on foot and obscured 

visibility. 

 

A key assumption applicable to the investigation is that the scale of the site reconnaissance is assumed to be 

sufficient for the purpose of establishing a soils baseline against which to assess project impacts. Refer to 

Appendix D for a complete list of the study assumptions. 
 

 

3.3 SCOPING PHASE 

 

3.3.1 Objectives 

 

A Scoping phase was undertaken prior to the compilation this ESIA Report. The objectives of the scoping process 

were to: 

• Identify the relevant policies and legislation relevant to the proposed project; 

• Identify and confirm the preferred activity, technology and sites related to the proposed project;  

• Identify key stakeholders that would be affected by the proposed project and to provide an opportunity 

for these stakeholders to be involved in the ESIA process by raising issues or concerns; 

• Identify the key issues to be addressed in the ESIA phase; 

• Agree on the level of assessment to be undertaken, including the methodology to be applied, the expertise 

required, as well as the extent of further consultation to determine the risks and impacts the activity will 

impose on the preferred site through the life of the activity; and 

• Identify suitable measures to avoid, manage or mitigate identified impacts and to determine the extent of 

residual risks that need to be managed and monitored. 
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The scoping process consisted of a series of steps to ensure compliance with these objectives and the 

requirements of the Zimbabwean Environmental Management Act (Chapter 20:27) of 2002 and alignment with 

IFC Performance Standards.  The process followed ensured that all potential impacts were identified and that 

decision-making takes place in an informed, transparent and accountable manner.   
 

 

3.3.2 Compilation and review of Scoping Report 

 

The Scoping Report was prepared to include the information that would typically be required in the Prospectus 

that would be submitted to EMA and was informed by all comments received during the stakeholder 

engagement process. The key issues and concerns identified during the Scoping Phase are summarised in Section 

4.  

 

The Scoping Report was submitted for acceptance to EMA on 5 October 2018.  EMA accepted the report on 

9 October 2018 (see Appendix A).  The EMA acceptance stated that Bilboes could proceed with carrying out a full 

EIA process in compliance with the provisions of the Environmental Management Act (Chapter 20:27) of 2002. 
 

 

3.4 ESIA PHASE 

 

3.4.1 Objectives 

 

This ESIA process has the following objectives: 

• To provide opportunity for stakeholders to be involved in the ESIA process; 

• To ensure potential environmental and social issues and impacts that would result from the proposed 

project are identified; 

• To identify feasible alternatives related to the project proposal; 

• To assess potential impacts of the proposed project alternatives during the different phases of project 

development; and 

• To present appropriate avoidance, mitigation/management or optimisation measures to avoid/minimise 

potential impacts or enhance potential benefits, respectively. 

 

Through the above, to provide information to facilitate informed, transparent and accountable decision-making 

by the relevant authorities. 

 

3.4.2 Specialist Studies 

 

Specialist studies were undertaken to address the key issues identified during the Scoping Phase.  A list of the 

specialist studies undertaken and associated specialists is provided in Table 3-2 above. 

 

The terms of reference of these studies were included in the Scoping Report, which was accepted by EMA.  

Specialist studies involved the gathering of baseline data relevant to identifying and assessing environmental and 

social impacts that may occur as a result of the proposed project. These impacts were then assessed according 

to pre-defined rating scales (see Section 8.1).  Specialists also proposed appropriate mitigation or optimisation 

measures to minimise potential impacts or enhance potential benefits, respectively. 
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3.4.3 Compilation and Review of the ESIA Report 

 

This ESIA Report has been prepared in compliance with the requirements of the Environmental Management Act 

(Chapter 20:27) of 2002.  The specialist studies and other relevant information have been integrated into this 

report. 

 

This report aims to present all information in a clear and understandable format, suitable for easy interpretation 

by stakeholders and authorities, and to provide an opportunity for them to comment on the proposed project 

and findings of the ESIA process.   
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 STAKEHOLDER CONSULTATION 
 

This chapter provides an overview of the stakeholder consultation undertaken as part of the ESIA process to date 

and provides a summary of the key issues raised by stakeholders to date.  

 

4.1 OVERVIEW 

 

The Environmental Management (Environmental Impact Assessments and Ecosystems Protection) Regulations, 

Statutory Instrument (SI) No. 7 of 2007, recognise stakeholder consultation as a fundamental element of the ESIA 

process. Section 10, sub section 4 of the SI indicates that before any environmental impact assessment report is 

provided to EMA, the developer shall carry out wide consultation with stakeholders. 

 

In addition to national requirements, Bilboes has committed to undertake the engagement process in line with 

IFC Performance Standards. These place emphasis on broad engagement and disclosure of findings to 

stakeholders and require a Stakeholder Engagement Plan (SEP) be developed. The information below draws upon 

the SEP developed for the project (see Appendix B). The people consulted, the process followed, and the issues 

that have been identified are summarised below.   
 

 

4.2 OBJECTIVES OF THE STAKEHOLDER ENGAGEMENT 

 

The objectives of the stakeholder engagement process followed to date include: 

• To inform stakeholders of the proposed project; 

• To provide stakeholders with an opportunity to have input into the ESIA process; 

• To inform stakeholders of the possible opportunities and impacts associated with the proposed project; 

• To provide stakeholders the opportunity to provide suggestions on how to avoid or minimize potential 

impacts, enhance potential benefits, and to identify, minimise and manage conflicts resulting from the 

proposed project; 

• To inform the ESIA project team of any sites of cultural heritage and historical significance to the local 

community; and 

• To understand any requirements and expectations from the local authority regarding the project’s 

operation and management. 
 

 

4.3 IDENTIFICATION OF STAKEHOLDERS 

 

Stakeholders consulted during the ESIA process were identified at the local, district, provincial and national level.  

These stakeholders include individuals and organisations that may be directly or indirectly affected, either in a 

positively or negatively, by the proposed project. The identified stakeholders have been grouped into the 

following categories: 

• Government (authorities at District and Provincial levels); 

• Local communities; 

• Cultural groups; and 

• Local Residents. 
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All the identified stakeholders identified to date are included on stakeholder database included in the SEP 

attached as Appendix B. 

 

 

4.4 DETAILS OF STAKEHOLDER ENGAGEMENT PROCESS 

 

An initial stakeholder engagement exercise was conducted between the 6th and 9th of August 2018. This entailed 

one on one meetings and focus-group discussions with key stakeholders and the ESIA project team. The meetings 

involved briefing the stakeholders of the proposed project and gathering information related to the roles, 

capacities, needs and priorities of the identified stakeholders.  

 

A second round of stakeholder engagement meetings was undertaken between the 3rd and 7th of September 

2018 which included one on one meetings and focus-group discussions, placement of a press advertisement and 

a general public meeting. The notes of the proceedings and pictures of these meetings were taken and are 

included in the SEP in Appendix B. 
 

 

4.5 SUMMARY OF ISSUES RAISED 

 

The issues that were raised by authorities and other stakeholders to date are summarised below. All of the issues 

raised are detailed and addressed in issues and responses trail included in the SEP (Appendix B). The issues raised 

fall within the following themes: 

 

• Technical Project Related  

Questions regarding the technical aspects of the project and exploration activities undertaken by Bilboes. 

 

• Health and Wellbeing Impacts 

Concerns expressed about the impact of chemicals to be used in processing plant, the hazardous waste to 

be generated by the proposed project, as well as the general health and safety of third parties and mine 

staff. Current clinic facilities available in the area were raised as being inadequate to accommodate the 

anticipated additional staff to be employed at the operations. 

 

• Employment 

Comments regarding the potential for the project to provide employment. Comments include questions 

about labour needs, complaints about current recruitment practices, the requirement to ensure that local 

people are employed first as a priority and the possibility of extending employment opportunities to the 

elderly and other vulnerable groups. 

 

• Implementation of Corporate Social Responsibility Programmes 

Several requests were made to implement various Corporate Social Responsibility (CSR) programmes or 

other initiatives as part of the proposed project, such as the construction of schools, bridges, clinics and/or 

other infrastructure for the local communities, provision of water sources for livestock and nearby villages 

and implementation of public transport for use by the local community. 
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• Conflict due to in migration 

The potential for conflict to arise between local communities and external job seekers that move to the area 

in search of work was raised. There are already conflicts arising with artisanal miners that have relocated 

into the area. 

 

• Loss of grazing land and related livelihoods 

Concerns raised regarding the loss of existing communal grazing land due to the expansion of the existing 

open pits and placement of new project infrastructure.  The additional loss of grazing land could result in the 

loss of livelihoods of some community members as they are heavily reliant on cattle-ranching as their main 

source of income.  
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 ENVIRONMENTAL SETTING 
 

5.1 PHYSICAL ENVIRONMENT 

 

5.1.1 Geology 

 

 Introduction 

 

Geology has both physical and chemical implications for mining-related projects, in particular.  From a physical 

perspective, the geology determines the underlying aquifer regime which has a significant influence on 

groundwater flow through features such as dykes, channels, faults and fractures.  

 

The chemical composition of the geology is an important factor in determining whether the project will be acid 

generating. It also determines some of the potential contaminants that could be emitted by the mine, particularly 

with respect to the mineralised waste facilities. 
 
 

 Geology Baseline 

 

Regional Geology 

The host rocks of the Zimbabwe Craton host the majority of Zimbabwe’s known gold mineralisation. The 

Archaean basement of the Zimbabwe Craton consists of supracrustal greenstone belts, with the majority of 

Zimbabwe’s known gold mineralisation occurring within these greenstone belts (Minxcon, 2017).   

 

The current operations are located within the Bubi Greenstone Belt, which is an asymmetric, synclinorial 

structure transacted by anastomising shear and deformation zones. The Bubi Greenstone Belt comprises a 

succession of tightly folded metavolcanic and metasedimentary rocks flanked by tonalitic and granodioritic 

gneisses and is affected by four distinct deformation zones (Minxcon, 2017).   

 

The Bubi Greenstone Belt has been subdivided into three main stratigraphic units (Minxcon, 2017): 

• The Sebakwian Group (approximately 3.5 gigaannum (Ga)), which are mostly metamorphosed to 

amphibolite facies. They comprise komatiitic and basaltic volcanic rocks, some banded iron formations 

(BIF), as well as clastic sediments; 

• The Lower Bulawayan Group (approximately 3.1 Ga to 2.9 Ga), which comprises basalts, high-Mg basalts, 

felsic volcanic rocks and mixed chemical and clastic sediments; and 

• The Upper Bulawayan (approximately 2.7 Ga) consists dominantly of meta-basalts with a basal unit of 

metasediments, including BIF’s, and komatiites overlain by a further sequence of clastic meta-sediments. 

 

The Bubi Greenstone Belt is affected by four distinct deformation zones, of which the Gabriella-Mulungwane and 

the Northwest Bubi Shear Systems are known to impact the Bubi and Isabella-McCays operations, respectively. 

 

Local Geology 

The Isabella, McCays and Bubi orebodies display very similar styles of hydrothermal alteration and mineralisation 

within broad shear zones. Some veining and quartz stockworks is evident, associated with disseminated pyrite 
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as the dominant sulphide, with minor arsenopyrite which makes the material refractory. The sulphide tends to 

weather readily and all of the deposits are covered by oxide caps to a depth of 15 m to 50 m which are readily 

amenable to heap-leach extraction (Minxcon, 2017). It is these oxide caps that have been mined by the 

operations to date. 

 

Generally, foliation dips steeply to the north-northeast and south-east. Mineralisation is interpreted to trend in 

a northeast-south-westerly direction and exhibits a pinch and swell geometry and the dominant alteration forms 

are carbonation, silicification and near-surface limonitisation (Minxcon, 2017). 

 

For Isabella-McCays, the area is underlain by the following lithologies (Minxcon, 2017): 

• Bembesi River Formation (in the northern half) which expresses itself as metavolcanics consisting of 

basalts, andesites, dacites and rhyodacites, with intermittent bands of BIF, jasperlite and chert and these 

lithologies generally form a competent footwall.  

• Dagmar Formation (in the southern half) which primarily consists of metasediments such as calcareous 

grit, arkose and phyllite, with intermittent bands of BIF and crystalline limestone. The metasediments tend 

to be less competent than the metavolcanic lithologies, thus resulting in typically less competent hanging 

wall conditions. 

 

The local geology of the Isabella and McCays operations is transacted by the Calcite Shear Zone close to the 

metavolcanic/metasediment contact. Smaller-scale, later faults cross-cut the shear zone, resulting in smaller 

blocks of ore which are not easy to follow on strike. This results in the need for near-mine exploration directly 

ahead of the advancing mining face at all times (Minxcon, 2017). 

 

The Bubi operations area underlain by metavolcanic basalts, andesites, dacites and rhyodacites belonging to the 

Zwankendaba Formation and the younger Dollar Block formations. The Zwankendaba Formation has intermittent 

BIFs grading into shales in its local make-up and it is these areas that have undergone the most shearing in a 

northeast-southwest direction, and therefore these are the most important host lithologies in the area (Minxcon, 

2017). 

 

Orebody widths at Isabella Mine range from 5 m to 20 m and are wider near surface. The oxide cap is deepest at 

Isabella Mine where the range is 12 m to 40 m with an average of 24 m. The oxide-sulphide interface at Bubi 

Mine is shallow in the southwest at about 10 m to 12 m below surface and increases to 30 m in the central parts 

and to 20 m in the northeast. Orebody widths at Bubi vary from 10 m in the southwest to as wide as 100 m in 

the central portions of the claims. The overall mineralised strike is in excess of 4 000 m (Minxcon, 2017). 

 

Geochemical analysis – Tailings 

The mining process will produce three types of tailings material: 

• Flotation tailings; 

• Neutralised tailings; and 

• BIOX tailings. 

 

As mined material would be processed from the workings at both the Isabella-McCays complex and the Bubi 

mine (which would have a slightly different geochemical composition), the proposed project would generate a 

total of six different tailings streams. 
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A total of 11 tailings samples were selected and sent for geochemical laboratory testing, however neutralised 

tailings from Bubi were not available for analysis. The results of the geochemistry testing are summarised as 

follows:  

• Flotation tailings material is likely to be Non-Potentially Acid Generating (non-PAG).  

• Neutralised tailings are deemed to be Potentially Acid Generating (PAG) (however, the neutralised tailings 

sample which was analysied is not considered to be representative of the neutralised tailings to be 

produced by the processing plant); and  

• BIOX tailings are likely Potentially Acid Generating (PAG). 

 

Geochemical analysis – Waste Rock 

Twenty waste rock samples were collected to represent the waste rock to be generated by the proposed project. 

Two of the samples were found to be likely-PAG, one potentially-PAG and one was deemed to be low-PAG. From 

the leach testing undertaken, the WHO standard for drinking water was exceeded for arsenic (As) (85% of 

samples) and antimony (Sb) (65% of samples), while the IFC mining effluent water quality guideline was exceeded 

for As (40%) and mercury (Hg) was equal to the guideline value in one sample.  

 

As the baseline suggests, the orebody can be close to the surface hence project infrastructure (especially TSF and 

WRDs) and mineralised waste needs to be placed carefully to avoid sterilisation.  Bilboes have considered this in 

the development of the proposed project layout plan (see Figure 7-1).  

 

Additionally, given the nature of the baseline and the potential for seepage to occur from mineralised stockpiles 

and to present a short and long term pollution risk to surface and groundwater a number of mitigation measures 

have been included in the project (See Section 9.8 of ESMP). 
 

 

5.1.2 Topography 

 

 Introduction 

 

The topography of a particular area (both natural and artificial) will influence the following factors: 

• The flow of surface water, and in many cases, also groundwater; 

• The depth of soils and the potential for soil erosion; 

• The type of land use, for example flat plains are more conducive to crop farming; 

• The aesthetic appearance of the area; or 

• Influence climatic factors such as wind speeds and direction. 

 

Changes in the topography caused by project activities could alter all of the above-mentioned aspects of the 

environment. Project-related activities have the potential to alter the natural and artificial topography of the 

proposed project area through the removal of existing tailings dams and establishment of infrastructure.   

 

To understand the topography of the study area, site visits were conducted by the EIA and specialist project team 

and topographical maps were reviewed in relation to the proposed project layout. 
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 Topography Baseline 

 

The topography of the project area has an influence on the preferred locality of project infrastructure and plays 

a critical role in defining the visual envelope of the project, as well as providing preferential flow paths of surface 

water and the dispersion of any air emissions. The topography of the site is gently undulating and generally flat 

with exception of raised areas created by old waste rock dumps and heap leach pads, as well as the excavated 

open pits associated with the current operations. 

 

The topographical data of the project area has been used to determine the behaviour of surface water and floods 

which in turn has been used to inform the stormwater management plan.  The design of project landforms and 

infrastructure have been planned in such a way that any changes to topography would result in stable 

topographic features which do not pose significant risk to third parties and limit impacts on the visual character 

of the area. 
 

 

5.1.3 Climate 

 

 Introduction 

 

Climate can influence the potential for environmental impacts and related mine design. Specific issues are listed 

below. 

• Rainfall could influence erosion, evaporation, vegetation growth, rehabilitation planning, dust 

suppression, and surface water management planning; 

• Temperature could influence air dispersion through impacts on atmospheric stability and mixing layers, 

vegetation growth, and evaporation which could influence rehabilitation planning; and 

• Wind could influence erosion, the dispersion of potential atmospheric pollutants, and rehabilitation 

planning. 

 

Climataic data for the study area was sourced as part of the surface water investigation (SLR Africa, 2019a - 

attached as Appendix C). Data was obtained from the following sources:  

• FAO’s CLIMWAT 2.0 database - average temperature, humidity, wind, sunshine hours, radiation, rainfall 

data and evaporation is presented for two weather stations within the same region as the site, namely 

Nyamandhlovu and Tsholotsho (formerly spelt Tjolotjo); 

• Meteorological Office UK-MET-UK – the daily rainfall records acquired from 2000 until 2018 for the Nkayi 

weather station. The database was assessed and contained several gaps and incomplete records. These 

records were therefore just mentioned for the record, but not used in climate analysis; 

• Meteorological Service Department of Zimbabwe (MSD-Z) - daily rainfall from 1980 until 2010 (which was 

used for the estimation of design storm intensity) and 2013 to 2018, as well as monthly rainfall records 

from 1998 - 2018, all obtained from the Nkayi weather station; and 

• Evaporation – monthly records of pan evaporation were obtained from the Bulawayo – Goertz weather 

station for the 2007-2018 period and these were used to characterise the weather on site. 
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 Climate Baseline 

 

Rainfall 

Daily and monthly rainfall were obtained from the Nkayi station from the MSD-Z for 38 hydrological years (from 

1980 to June 2018) and were analysed to understand the long-term monthly averages, minimum and maximum 

monthly rainfall. The monthly minimum, maximum and average rainfall recorded at Nkayi are presented in Table 

5-1 below. The Mean Annual Precipitation (MAP) is 657.0 mm, the wettest hydrological year saw 53% more 

rainfall than the MAP and the driest hydrological year saw only 60% of the MAP. The driest period was associated 

with the drought experiences in the 1990s.   

TABLE 5-1: AVERAGE MONTHLY RAINFALL AND VARIATION AT NKAYI (1980 - JUNE 2018) 

 Month  Minimum (mm) Maximum (mm) Average (mm) 

January 24.9 394.7 162.9 

February 9.5 272.6 115.2 

March 0.0 184.1 76.2 

April 0.0 116.4 29.2 

May 0.0 46.0 3.8 

June 0.0 12.2 1.2 

July 0.0 3.8 0.3 

August 0.0 4.8 0.2 

September 0.0 18.0 3.0 

October 0.0 103.4 27.0 

November 5.9 208.4 94.6 

December 27.6 299.7 143.6 

Total  391.3 1 005.3 657.0 

  

Table 5-1 presents the driest and the wettest periods recorded at Nkayi across consecutive months. As can be 

seen, the driest 12-month period saw 56% of the MAP, whereas the wettest single month (January 1997) saw 

60% of the MAP, and during an extended wet period in 1997, slightly more than the MAP fell in 3 months and 

152% fell within 6 months.  

TABLE 5-2: DRIEST AND WETTEST PERIODS AT NKAYI 

No. Consecutive 
Months 

Min Rainfall (mm) Date Max. Rainfall (mm) Date 

1 0 N/A 394.7 1-1997 

2 0 N/A 525.6 1-1997 

3 0 N/A 693 1-1997 

4 0 N/A 843.2 2-2006 

5 0 N/A 955.3 3-2006 
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No. Consecutive 
Months 

Min Rainfall (mm) Date Max. Rainfall (mm) Date 

6 0 9-2017 997.1 4-1997 

7 9.3 9-1994 997.9 4-1997 

8 39.2 11-2013 1005.2 4-1997 

9 56.2 10-1998 1005.3 4-1997 

10 93.3 11-2013 1005.3 4-1997 

11 275 2-1992 1015.1 9-1997 

12 369.5 3-1992 1052.5 11-2006 

 

The distribution of total annual rainfall (assumed a year starting July to June – to ensure all the rains falling in the 

year are captured in one year) based on the Nkayi data is presented in Figure 5-1, which shows probability of 

exceedance against annual rainfall, for example there is a 90% probability that annual rainfall will exceed 450 

mm and 10% probability that annual rainfall will exceed 896 mm in any given year.  

 

 

FIGURE 5-1: DISTRIBUTION OF ANNUAL RAINFALL TOTALS (1980 – 2018) NKAYI STATION 

 

Rainfall data from Nkayi station has been used to inform design of water infrastructure at the site on the basis 

that it is the closest weather station with an acceptable, long record on monthly rainfall data and is located at 

similar altitude as the proposed project.  
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Evaporation 

Available monthly pan evaporation (Epan) and evapotranspiration (ETo) data for the project site is presented in 

Table 5-3.  ETo is representative of evaporation from a large water body such as a pond or lake. The ten years of 

evaporation data cannot be considered robust for representing long term evaporation data.  

TABLE 5-3 EVAPORATION DATA FOR THE PROJECT SITE  

Month  Epan mm/mon ETo mm/mon 

January 171.3 128.5 

February 147.3 110.5 

March 151.5 113.6 

April 133.2 99.9 

May 131.0 89.3 

June 119.8 81.7 

July 127.1 95.3 

August 179.4 134.5 

September 211.0 158.2 

October 238.0 178.5 

November 201.4 151.1 

December 178.1 133.5 

Total 1 989.0 1 474.7 

 

As noted from the above, the project area is characterised by heavy rainfall with drier months between May and 

September. There is limited variation in the annual temperature profile and evaporation, as a result precipitation 

is considered a driving factor in controlling levels of dust.  The most important meteorological parameters 

governing the atmospheric dispersion of pollutants are wind direction, wind speed, and atmospheric stability. 

Wind significantly affects the amount of material that is suspended from exposed surface to the atmosphere. 

The wind speed determines the distance of downward transport as well as the rate of dilution of pollutants in 

the atmosphere.  
 

 

5.1.4 Soil and Land Capability 

 
 Introduction 

 
Soils are a significant component of most ecosystems. As an ecological driver, soil is the medium in which most 

vegetation grows and a range of vertebrates and invertebrates exist. In the context of mining-related operations, 

soil is even more significant as operations are a temporary land use where rehabilitation (using soil) is the key to 

re-establishing post-closure land capability to support post-closure land uses.  

 

The proposed project has the potential to damage soil resources through physical loss of soil and/or the 

contamination of soils, thereby impacting on the soils’ ability to sustain natural vegetation and altering land 
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capability. Contamination of soils may in turn contribute to the contamination of surface and groundwater 

resources. Loss of the topsoil resource reduces chances of successful rehabilitation and restoration.  

 

To understand the basis of these potential impacts, a Soil Impact Assessment (SLR Africa, 2019b – attached as 

Appendix D) was undertaken.  As part of that assessment a desktop review was used to determine locations on 

site that were visited during fieldwork undertaken in October 2018. At each of the predetermined locations, the 

soil was exposed by means of a hand auger and described in a standard manner and the coordinates recorded 

with twelve representative samples taken. Samples were dispatched to Zimlab in Harare for sample preparation 

and analysis. 

 

Based on the field work, a detailed reconnaissance soil map of the proposed project area was developed and 

then the soils were then classified using the system in use in Zimbabwe, as outlined by Nyamapfene (1991). 
 

 

 Soil Baseline 

 

Soil Types 

The soil types of the project area are summarised in Table 5-4 and depicted in Figure 5-2. 

TABLE 5-4: SOILS OF THE PROJECT AREA 

MAP 
UNIT 

SOIL DESCRIPTION LANDFORM AREA  
(ha) 

FERSIALLITIC SOILS 

A Moderately deep(1) red or red-brown, luvic, weak blocky, sandy 
clay loam on weathered rock 

Level to gently sloping plains 
137 

B1 Shallow red-brown, luvic, weak blocky, sandy clay loam 
predominantly on weathered metasediments  

222 

B2 As for B1 but predominantly on metavolcanics 45 

B As for B1 but on undifferentiated parent materials 74 

C Shallow or moderately deep, imperfectly drained, yellowish 
grey-brown, apedal, sandy loam or loamy sand on hard or 
weathered rock with hard plinthite in places 

22 

SIALLITIC SOILS 

D Deep or moderately deep dark red-brown, luvic, weak to 
moderate blocky sandy clay loam or sandy clay 

Level to moderately sloping 
riparian areas or level alluvial 
plains 

118 

E Shallow or moderately deep, grey-brown or red-brown, strongly 
luvic, moderate to strong blocky, sandy clay loam or sandy clay 
on weathered or hard rock 

Level to gently sloping, weakly 
developed, drainage 
depressions 

10w7 

F Shallow or moderately deep, dark grey-brown or dark red-
brown, moderate to strong blocky, sandy clay on weathered or 
hard rock 

8 

LITHOSOLS 

G Very shallow brown, red-brown or grey-brown, massive or weak 
blocky, gravelly sandy loam or sandy clay loam on hard rock; 
with rock outcrops 

Localised knolls or gentle 
midslopes 53 

 (1) Soil depth classes: Deep: 1 m or more; Moderately deep: 61-100 cm; Shallow: 26-60 cm; Very shallow: 25 cm or less 
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Soil Morphological and Physical Characteristics 

 

Fersiallitic Soils (Map Units A – C) 

These soils are characterised by a reddish, reddish-brown, greyish-brown or yellowish-red colour, weak or 

moderate blocky structure (the latter in the dry state only), loamy sand, sandy loam, sandy clay loam or sandy 

clay textures, absence of free carbonates, a friable or slightly sticky consistency and mostly good drainage. If of 

sufficient depth, they are highly valued as agricultural soils. 
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FIGURE 5-2: SOIL MAP BASED ON SOIL UNITS 
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FIGURE 5-3: SOIL MAP BASED ON SOIL GROUPS 
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Siallitic Soils (Map Units D – F) 

The central concept of the siallitic group of soils is described as “unleached soils, generally with large reserves of 

weatherable minerals, high base saturation and predominantly active clay fractions”. In the study area these 

concepts are embodied in the moderate (in the moist state) or strong blocky (moist and dry state) soils.  

 

Lithosols (Map Unit G) 

Map unit G was intended to accommodate the mappable occurrences of soils that are 25 cm deep or shallower. 

This was not entirely successful, however, due to the many small isolated occurrences that could not be 

delineated at the semi-detailed scale. Lithosols are thus a minor component of most map units.  To make a 

satisfactory assessment of the percentage of Lithosols in the other map units proved too time-consuming to 

carry out for the purpose of this study. Suffice to state that Lithosols probably do not constitute more than 10% 

of the other map units.  

 

Soil Chemical Properties 

Soil samples were collected and analysed to determine the chemical properties of the oils in the proposed project 

area. The soils were found to have slightly or very slightly acid conditions (pH water values of 6.6 to 6.7), low 

salinity and sodicity, and relatively high exchangeable magnesium levels. The high exchangeable magnesium 

levels can be expected to play a negative role in soil aggregate stability - one of the factors causing surface 

crusting, slow permeability, water runoff and soil erosion. With respect to potentially polluting elements, the 

results appear to indicate that none of the tested elements were present in sufficiently high levels to impact on 

land use, with the exception of arsenic. However, the elevated arsenic values can potentially be attributed to the 

natural geology of the area.  
 

Derived Soil Properties 

Based on the results of the field and laboratory work undertaken as part of the study, various physical soil 

properties were derived for the study area (see Table 5-5). The following is highlighted:  

• Soils have a considerable silt component which, together with exchangeable magnesium, increases the 

susceptibility of the soils to crusting, slow water infiltration and soil erosion. 

• Shallow soils dominate. While deeper soils occur in map units A, D and F, these have a relatively limited 

spatial extent (Figure 5-2). 

• All the soils, except those of map unit F, are well or moderately well drained. 

• Soil depth severely limits the profile available water holding capacity. Under high atmospheric demand, 

the arable soils of map unit A can supply water to the roots of crop plants for a maximum of eight or nine 

days. The dominant soils (map unit B) can supply plant available water for relatively shallow rooted crop 

plants for only five or six days. Thereafter hardy, adapted, strong-rooted, plants have to survive on the 

limited water which may be present in fissures in the underlying rock.   

• Inherently the soils, although non-sodic, are moderately susceptible to water erosion, compaction and 

surface crusting. With respect to the latter, It is well known that without effective plant cover, medium 

textured to clayey soils (particularly if silty and with high magnesium and/or sodium content) are 

susceptible to surface crusting and sealing following rainfall events. The crust, in turn, slows down water 

infiltration, prevents grass seedlings from emerging. Due to the dominantly kaolinitic and oxidic clay 

mineralogy of the Fersiallitic map units, these soils have insufficient ability (or “activity”) to rectify machine 

induced compaction. They are consequently regarded as susceptible to compaction. 

• Lastly, the soils contain sufficient fine material to become dusty if denuded and disturbed. 



 
Bilboes Holdings (Private) Limited Sulphide Gold Project 

 

710.04026.00031 

October 2020 

 

   5-13   

 

TABLE 5-5: DERIVED PROPERTIES OF THE DOMINANT SOIL IN EACH MAP UNIT 

Map 
Unit 

Average 
Clay % 

Average 
Silt % 

Average 
coarse 

fragments 
(vol%) 

Average 
effective 

depth 
(cm) 

Estimated 
Final water 
infiltration 

rate (1) 
(mm/h) 

Internal 
drainage 
class (2) 

Water holding capacity(3) 
Suscep-

tibility to 
water 

erosion 

Suscep-
tibility to- 
compac-

tion 

Suscep-
tibility to 
surface 
crusting 

Potential for 
dustiness 

Field 
Capacity 

(DUL) 

Wilting 
point 

Plant 
avai-
lable 

PAW 
(mm) 

(4) 

mm m-1 

Fersiallitic soils 

A 21 10 2 60 10-12 Well drained 0.24 0.12 0.11 67 Low to 
moderate 

Moderate Moderate to 
high 

Moderate 

B1 18 14 5 40 8-10 Well drained 0.24 0.12 0.12 44 Moderate 
to high 

Moderate 
to high 

High Moderate 
To high 

B2 26 11 10 30 8-10 Well drained 0.26 0.14 0.12 32 Moderate Moderate Moderate to 
high 

Moderate 

B 23 13 5 40 8-10 Well drained 0.26 0.14 0.12 45 Moderate 
to high 

Moderate High Moderate 

C 10 7 5 40 15-20 Somewhat 
poorly drained 

0.17 0.07 0.10 36 Moderate 
to high 

Moderate 
to high 

High Moderate 

Siallitic soils 

D 23 11 2 65 8-12 Well drained 0.25 0.13 0.12 75 Moderate Moderate High Moderate 

E 28 14 10 40 5-10 Moderately 
well drained 

0.28 0.15 0.13 45 High Moderate High Low to 
Moderate 

F 32 17 5 80 4-8 Moderately 
well drained 

0.30 0.17 0.13 101 Moderate 
to high 

Moderate Moderate Low 

Lithosols 

G 28 15 25 20 5-10 Moderately 
well drained 

0.28 0.15 0.13 19 High Moderate High Moderate 

(1)After FAO (undated); FSSA (2007); USDA-SCS (201);  
(2)Univ. Connecticut (undated); 
(3)After Schultze et al. (1985); Hutson (1986); Van Antwerpen et al. (1994); 
(4)Adjusted for soil depth and coarse fragment content; 
 
Explanation of abbreviations: DUL: drained upper limit (field capacity); PAW: profile available water capacity; Explanation of abbreviations: FC: field capacity/drained upper limit (DUL); WP: wilting 
point; PAW: profile available water capacity 
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Land Capability 

Zimbabwe is divided into five agro-ecological regions on the basis of the rainfall regime, soil properties and 

vegetation, among other factors. The quality of the land resource declines from Natural Region I through to V. 

The study area is situated in Region IV. The characteristics of this semi-extensive farming region are annual 

rainfall of 450-650 mm, severe dry spells during the rainy season, and frequent seasonal droughts. The rainfall is 

too low and uncertain for cash cropping except in certain very favourable localities where limited drought-

resistant crops can be planted. 

 

In light of the above, the most suitable farming system, in accord with natural factors, should be based on 

livestock production, but it can be intensified to some extent by the growing of drought-resistant fodder crops 

(Zimbabwe Department of Conservation and Extension, 1984). Although the region is not really suitable for 

dryland cropping, small-hold farmers grow drought-tolerant varieties of maize, sorghum, pearl millet and finger 

millet (FAO, 2006; Mugandani et al., 2012). 

 

In terms of the classic land capability system of Klingebiel and Montgomery (1961) for rainfed land use, the map 

units may be classified as shown in Table 5-6. Only map units A and D were considered marginally suited for 

rainfed crop production. All units are suited to extensive grazing. Figure 5-4 shows the land capability classes as 

defined below.  

TABLE 5-6: LAND CAPABILITY 

Map 
units 

Land capability 
class 

Class description 

A 

D 
IV 

Marginally arable land with very severe limitations that restrict the choice of plants 
and their yields; requires very careful management 

B1 

B2 

B 

C 

E 

F 

VI 
Land with severe limitations that render it generally unsuited to cultivation and limit 

its use largely to grazing, woodland or wildlife 

G VII 
Land with very severe limitations that render it unsuited to cultivation and that restrict 

its use to limited grazing, woodland or wildlife 

 

 

Arable Agricultural Potential 

Land capability refers to rainfed land use only. Agricultural potential also takes into account the suitability of the 

land for irrigation, should water be available. With modern technology (including ripping, ridging, microjet and 

drip water application) and considering the pressure on land for effective food production, the land of map units 

A and D are assessed as being moderately suitable for well-managed irrigation. In terms of the FAO (1985) system 

for rating the suitability of land for irrigation, depending on the availability of water of suitable quality, these 

map units may be rated as Class S2 (Moderately Suitable or displaying slightly to moderately limiting conditions), 

with areas of Class S3 (Marginally Suitable or displaying moderately limiting conditions). The old fields below the 

dam on Mazaiwana attest to this. The suitability of the land of map units B1, B2, B, C and F should probably be 

rated as Class N1 (Marginally Not Suitable or displaying moderately severe limiting conditions). 



 
Bilboes Holdings (Private) Limited Sulphide Gold Project 

 

710.04026.00031 

October 2020 

 

   5-15   

 

 

FIGURE 5-4: LAND CAPABILITY BASED ON SOIL UNITS 
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Taking the above into consideration, while the natural land capability within the region is mostly suited to 

livestock production, the area is deemed to be moderately suitable for well-managed irrigation-based 

commercial farming. 
 

 

5.1.5 Hydrology 

 

 Introduction 

 

Surface water resources include drainage lines and paths of preferential flow of stormwater runoff. Project-

related activities have the potential to alter the drainage of surface water through the establishment of 

infrastructure, abstraction and/or result in the contamination of the surface water resources through seepage 

and/or spillage of potentially polluting materials, non-mineralised waste (general and hazardous) and 

mineralised wastes (tailings dams). 

 

Information in this section was sourced from the surface water investigation (SLR Africa, 2019a), attached as 

Appendix C and the biodiversity study (SAS, 2013), attached as Appendix E.  As part of the surface water 

investigation, a site visit was undertaken from 5 – 9 March 2018 during the wet season (this followed significant 

rainfall within the study area which had occurred in the previous week). Additional data used in determining the 

surface water characteristics includes climatic data (section 5.1.3) and topographical data (section 5.1.2). Details 

regarding the methodology used to determine storm depth duration frequency (DDF) and the water quality 

monitoring protocol are described in detail in the specialist report (Appendix C). 
 
 

 Hydrology Baseline 

 

Regional Hydrology 

The drainage system in Zimbabwe was subdivided in 2000 by the Zimbabwe National Water Authority (ZINWA) 

and Ministry of Water Resources into seven river systems with each system being managed by a catchment 

council, i.e. Gwayi, Sanyati, Manyame, Mazowe, Save, Runde, and Mzingwane.  

  

The proposed project falls within the Bembezi river sub-catchment of the Gwayi catchment area. The Gwayi 

Catchment comprises rivers (making up its five sub-catchments) located on the western part of Zimbabwe, and 

draining mainly into the Zambezi River.  The Gwayi catchment consists of total area of 87 960 km2, and its major 

rivers are Shangani, Bembezi, Mguza, and Upper Gwayi draining towards Zambezi.  Nata River on the west most 

part of the Gwayi catchment, drains into the Mkgadikgadi Pans in Botswana (ZINWA, 2007). 

 

The project site more specifically falls within the Bembezi river sub-catchment which drains north-west towards 

the Zambezi River.  Gwayi catchment largely comprises the Northern Matabeleland area of hydrological zone A. 

The location of the regional sub catchments is provided in Figure 5-5. 
 

 

Local Hydrology 

The Bembezi River is located approximately 1 km south-west of the Isabella Mine. It is a regionally significant 

perennial watercourse, flowing from south-east to north-west.  The channel is typically wide 50 – 80 m, often 

braided with large rounded boulders in the bed indicative of regular high flows events.   
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Approximately 1 km south of the Maria Pit, there is a raised concrete embankment (approximately 2 – 3 m) 

located within the Bembezi River, forming a dam which stores a significant volume of water.  Upstream of this 

dam, the Mdutshane River, a minor non-perennial watercourse flows into the Mbembezi River.  

 

The Mdutshane River flows from north-eat to south-west and is located approximately 1 km away from the 

McCays and Isabella mines.  At the time of the hydrologists site visit, an initial small but steady flow was observed 

within this river, however this flow had almost dried by the fifth day of the site visit. Two drainage lines were 

identified in close proximity to the various open pits at Isabella, both flowing from north-east to south-west into 

the Bembezi River.  Both drainage lines were dry at the time of the site visit.  

 

Approximately 4 km west of the Isabella Mine, is another much larger dam, the Bafana Dam located on the 

confluence between Bembezi River and another watercourse, named the Bafana Dam tributary for the purpose 

of this report, which flows from north-east to south-west.  Bafana Dam comprises a concrete and stone 

embankment approximately 5 - 10 m high built onto exposed bedrock, equipped with a pump station that used 

to supply Nkosikazi Irrigation Scheme, although this is not operational currently. 

 

With respect to the Bubi operations, the Bubi River is located in close vicinity to the southern end of the open 

pit at the Bubi Mine.  The Bubi River is a large non-perennial river which flows from east to west.  The channel is 

relatively wide 10 – 15 m, and deeply incised, featuring substantial large and angular bed load material indicating 

occasional high flow events.  Water levels within the southern Bubi pit were observed to be very similar to the 

water level within the adjacent Bubi River. It was noted by the hydrologist that there is a risk that the southern 

end of the Bubi pit will flood during a high flow event in the Bubi River.  A small drainage line was identified which 

flows from the north-east towards the northern section of the Bubi pits.   

 

Water Quality 

The water quality results from the samples tested were compared against the following guidelines: 

• World Health Organisation (WHO) Guidelines for Drinking Water Quality, 4th Edition; 

• Zimbabwe Standard (ZWS 791:2015) for Bottled Drinking Water Quality; 

• Zimbabwe’s Effluent standards presented in Environment Management (Waste and Effluent Disposal) 

Regulations, (SI 6 of 2007) developed under the Environment Management Act (Chapter 20:27); and 

• International Finance Corporation (IFC) Mining Effluent Guidelines. 

 

The monitoring points are illustrated on Figure 5-6 and Figure 5-7. 
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The results of the water quality tests indicated the following: 

• All of the samples show elevated suspended solids exceeding all the standards mentioned above; 

• Elevated levels of Arsenic were recorded at the Diana, Maria, Castile and Calcite 4 pits exceeding effluent 

guidelines; 

• Water quality of the river samples from Bubi, Mbembesi and Mdutshane Rivers exceed the drinking water 

standards for Cadmium;  

• Samples taken from the Mbembes and Mdutshane Rivers were high in Iron, exceeding the standards; 

• Samples taken from the Castile, Isabella, McCays and Motapa pits show elevated levels of magnesium, 

sodium, dissolved solids and electrical conductivity exceeding Zimbabwe drinking water standards and 

effluent standards; and 

• McCays and Castile pit water exceeds drinking water standards for nitrate as associated with wastewater. 
 

 

Surface Water Users 

At the existing operations, only the Heap Leach Pad, plant areas, as well as mine offices and accommodation 

featured any form of access control (fencing, gates, security, etc.). Consequently, numerous local farmers graze 

and water livestock (cattle) in and around the numerous open pits, particularly at Isabella and McCays. The Bubi 

operation is in a more remote and less inhabited area but the open pits also remain a source of water for livestock 

and wildlife.  In addition to livestock watering, several people fish in the flooded pits, and may also bathe in the 

pit water too.  
 
 

5.1.6 Groundwater 

 

 Introduction 

 

Groundwater is a valuable resource and is defined as water which is located beneath the ground surface in 

soil/rock pore spaces and in the fractures of lithological formations.  Activities such as the handling and storage 

of hazardous materials and handling and storage of mineralised and non-mineralised wastes have the potential 

to result in the loss of groundwater resources, both to the environment and third-party users, through pollution. 

In addition, where abstraction of groundwater would be required, there is the potential for a dewatering cone 

to develop and this could result in a loss of water supply to surrounding users. 

 

To understand the basis of these potential impacts, a groundwater investigation was undertaken (SLR Africa, 

2019c – attached as Appendix F) was undertaken.  As part of that assessment, additional packer testing of nine 

existing geotechnical boreholes was undertaken to determine the hydraulic properties for the discontinuities in 

the rock mass around the Isabella, McCays and Bubi open pits. 

 

In order to determine the changes of groundwater flow and groundwater quality during and post mining, two 

groundwater numerical models have been constructed to simulate mining the establishment of the TSF at 

Isabella – McCays Mines and mining at the Bubi Mine. 
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 Groundwater Baseline 

 

Groundwater Quality 

Groundwater quality sampling has been undertaken on an ad-hoc basis for the duration of the Bilboes 

operations. A summary of the available water quality data from current operations is provided in Table 5-7. From 

the available data, exceedances of the Zimbabwe Drinking Water Standards and Zimbabwe Effluent Standards 

(SI 6, 2006) were observed for various elements at the sample locations. However, no observable trends can be 

deduced from the data provided. 

      

Hydraulic Head 

The estimation of an initial general hydraulic head over the entire area was done using the correlation between 

the elevation and hydraulic head values measured in each of the geotechnical boreholes for which packer-testing 

was conducted. The estimated water levels were in the regions of 1 080 – 1 100 mamsl and 1 130 – 1 160 mamsl 

for Isabella and McCays, respectively. The general flow direction is in a north-east to south-west direction.  For 

the Bubi Mine, the water levels are estimated to be 1 185 – 1 195 mamsl and flow in an east to west direction. 
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TABLE 5-7: AVAILABLE WATER QUALITY DATA FROM CURRENT OPERATIONS. 
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Aluminium Al mg/l 0.2   0 * * * 5 - 0.1 ND _ _ _ _ _ _ _ _ _ _ 

Alkalinity  Alka mg/l       * * * *500   9.3 300.22 _ _ _ _ 600 530 550 240 580 540 

Ammoniacal 
Nitrogen 

  mg/l                  0 _ _ _ _ _ _ _ _ _ _ 

Arsenic As  mg/l 0.01   0.01 0.05 0.1 0.15 0.3 0.1 0.01 0.058 _ _ _ _ _ _ _ _ _ _ 

Boron B  mg/l 2.4     0.5 1 1.5 2 - 0.001 0.04034 _ _ _ _ _ _ _ _ _ _ 

Berylium Be μg/l                  ND _ _ _ _ _ _ _ _ _ _ 

Bismuth Bi mg/l                  ND _ _ _ _ _ _ _ _ _ _ 

Calcium Ca mg/l     100           0.05 112.4 89.46 52.71 69.47 54.44 160 160 190 110 170 170 

Bicarbonate 
Alkalinity 

CaCO3 mg                  ND _ _ _ _ _ _ _ _ _ _ 

Carbonate 
Alkalinity 

CaCO3 mg/l                  300.22 _ _ _ _ _ _ _ _ _ _ 

Total Hardness  CaCO3 mg    20-300              570.25 524 409 434 400 400 340 360 240 400 410 

Cadmium Cd mg/L 0.003   0.003 0.01 0.05 0.1 0.3 0.05 0.003 ND _ _ _ _ _ _ _ _ _ _ 

Chloride Cl mg/l   200 150 250 300 400 500   6.6 70.96 17 22 80 86 76 20 20 62 46 42 

Free Cyanide CN mg/l   0.1              _ <0.07 <0.07 <0.07 <0.07 _ _ _ _ _ _ 

Cobalt Co mg/l                  _ 0.03 ND 0.08 ND _ _ _ _ _ _ 

Chromium Cr  mg/l 0.05   0.05 0.05 0.1 0.2 0.5 0.1 0.003 _ 0.0009 0.002 0.0001 ND _ _ _ _ _ _ 

Copper Cu mg/l 2 0.1 1 0.1 0.2 0.3 0.5 0.3 0.01 ND 0.02 0.002 0.0001 0.001 _ _ _ _ _ _ 

Electrical 
Conductivity 

EC  µS/cm - 700 400 1 000 2 000 3 000 3 500 - 1.61 1320 1241 1116 1522 1695 _ _ _ _ 110 110 

Flouride F mg/L 1.5   2 1 2 4 6 - 0.38 _ _ _ _ _ 0.7 0.6 0.6 0.8 0.2 0.4 

Iron Fe mg/L   0.3 0.3 1 2 5 8 2 0.04 ND ND ND ND ND 0.2 0.2 0.1 0.1 0.01 0.01 

Mercury Hg mg/l                  ND _ _ _ _ _ _ _ _ _ _ 

Potassium K mg/l                  ND 0.17 0.18 0.53 0.63 0.5 0.3 0.3 0.4 0.3 0.2 

Magnesium Mg mg/l   70 50           0.002 69.42 60 49 46 54 140 180 170 130 230 240 

Manganese Mn mg/l 0.4 0.1 0.5 0.1 0.3 0.4 0.5 - 0.002 ND ND ND 0.0004 ND L0,01 L0.01 L0,01 L0.01 _ _ 

Molybdenum Mo mg/l                  ND _ _ _ _ _ _ _ _ _ _ 

Sodium Na mg/l 200 100 150 200 300 500 1000 - 0.06 149.6 54 85 129 226 180 100 99 64 26 27 

Total Solids   mg/l                  _ 818 627 924 926 _ _ _ _ _ _ 

Ammonia NH3 mg/l     0.5 0.5 1 1.5 2   1.3 _ _ _ _ _ 0.8 0.4 0.6 0.3 0.01 0.01 
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Nickel Ni mg/l 0.07   0.02 0.3 0.6 0.9 1.5 0.5 0.002 ND ND ND ND ND _ _ _ _ _ _ 

Nitrite NO2 mg/L 3   0.02 3 5 8 10 - 0.13 _ _ _ _ _ _ _ _ _ _ _ 

Nitrate NO3 mg/l 50   50         - 1.3 125.7 _ _ _ _ 7.5 0.3 6.6 12 2.1 11 

Oxygen absorbed 
4h 27˚C 

                          0.2 0.2 0.2 0.3 0.4 0.2 

Phosphorous P2O5 mg/l                  ND _ _ _ _ _ _ _ _ _ _ 

Lead Pb mg/l 0.01 0.05 0.01 0.05 0.1 0.2 0.5 0.2 0.01 0.046 0.01 0.003 0.004 ND _ _ _ _ _ _ 

pH pH - 6.5-9.5 6.5-8.5 6.5-8.5 6.0-9.0 
5.0-6.0 
9.0-10 

4-5          
10 -12 

0-4                          
12 -14 

6-9 NA 7.38 8.1 8.4 8.2 8.4 7.5 7.4 7.5 7.5 7.9 7.3 

Phosphates PO4 mg/l                  ND _ _ _ _ L0,01 L0,01 L0,01 L0,01 0.1 0.01 

Sulfides S mg/l                  37.092 _ _ _ _ _ _ _ _ _ _ 

Antimony Sb μg/l                  ND _ _ _ _ _ _ _ _ _ _ 

Selenium Se mg/l                  ND _ _ _ _ _ _ _ _ _ _ 

Silica SiO2 mg/l                  8.298 _ _ _ _ _ _ _ _ _ _ 

Sulfate SO4 mg/l 250   250 250 300 400 500 - 12 141.7 _ _ _ _ 63 18 10 47 16 7.4 

Dissolved Solids TDS mg/L     1 000 500 1 500 2 000 3 000   20 660 700 614 873 890 _ _ _ _ _ _ 

Suspended Solids TSS mg/L -     25 50 100 150 50  _ 118 13 51 36 _ _ _ _ _ _ 

Vanadium V μg/l                  0.061 _ _ _ _ _ _ _ _ _ _ 

Tungsten W mg/l                  ND _ _ _ _ _ _ _ _ _ _ 

Zinc Zn mg/l - 1 5 0.5 4 5 5 0.5  0.255 0.01 ND 0.003 ND _ _ _ _ _ _ 

Turbidity   NTU                  0.4 _ _ _ _ 0.1 1 0.2 0.4 0.6 0.1 

Uranium U mg/L 0.03               0.001 _ _ _ _ _ _ _ _ _ _ _ 

Approx. dissolved 
salines 

                     _ _ _ _ _ _ _ _ _ 550 550 

Total Plate Count   cfu/ml   100              _ 103 175 63 244 _ _ _ _ _ _ 

Total Coliforms    cfu/ml   NIL              _ NIL NIL 7 3 _ _ _ _ _ _ 
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Hydrogeological Units 

The geological units present at existing operations translate into hydrogeological units as per Table 5-8 below. 

The depth of weathering around the open pits is of approximately 20 – 25 mbgl. The weathered zone can be very 

conductive when the water levels occur above 20 - 25 mbgl.  

TABLE 5-8: HYDROGEOLOGICAL UNITS 

Domain Formation Lithology symbol Hydraulic 

conductivity 

Permeability Classification 

Horizontal Vertical 

Isabella 

- 

McCays 

Quaternary Alluvium alluvium 0.5 0.5 Good Aquifer 

Karoo Sandstone, grit ks 0.005 0.0001 Good Aquifer 

Intrusive igneous Quartz porphyry Fq 0.0005 0.0001 Poor Aquiclude 

Intrusive igneous Gabbro H 0.0001 0.0001 Poor Aquiclude 

Ndutjana 

Formation 

Grit, 

conglomerate 

xg, xc 0.001 0.0001 Slightly 

permeable 

Aquitard 

Ndutjana 

Formation 

Arkose, 

greywacke 

xga, xgw 0.001 0.0001 Slightly 

permeable 

Aquitard 

Dagmar 

Formation 

Banded 

ironstone 

fs, yi 0.005 0.0001 Medium Aquifer 

Dagmar 

Formation 

Grit, arkose, 

phyllite 

p 0.001 0.0001 Slightly 

permeable 

Aquitard 

Dagmar 

Formation 

Grit, arkose, 

phyllite 

y14 0.001 0.0001 Slightly 

permeable 

Aquitard 

Lonely Mine 

Formation 

Banded 

ironstone 

yi 0.005 0.0001 Medium Aquifer 

Bambesi River Basaltic 

greenstones 

y7 0.0005 0.0001 Poor Aquiclude 

Ventnor Basaltic 

greenstones 

y8 0.0005 0.0001 Poor Aquiclude 

Bubi Quaternary Alluvium alluvium 1.0000 1.0000 Good Aquifer 

Kalahari System Kalahari Sand r 1.0000 1.0000 Good Aquifer 

Intrusive igneous Gabbro H 0.0010 0.0005 Slightly 

permeable 

Aquitard 

Intrusive igneous Dolerite D 0.0050 0.0010 Medium Aquifer 

Dollar Block Andesitic 

greenstones 

y12 0.0010 0.0001 Slightly 

permeable 

Aquitard 

Lonely Mine Ferruginous 

shale, banded 

ironstone 

fs, yi 0.0100 0.0010 Medium Aquifer 

Zwankendaba 

Formation 

Basaltic 

greenstones 

y6 0.0005 0.0001 Poor Aquiclude 

Iniyati Formation Basaltic 

greenstones 

y4 0.0005 0.0001 Poor Aquiclude 
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5.1.7 Air Quality 

 

 Introduction 

 

The proposed project would introduce new air emission sources into the existing ambient environment. Existing 

sources of emissions in the region and the characterisation of existing ambient pollution concentrations is 

fundamental to the assessment of the impact on air quality associated with the proposed project. 

 

A change in ambient air quality could result in a range of impacts which in turn may cause a nuisance and/or 

health impacts to nearby receptors. To understand the basis of these potential impacts, a baseline Air Quality 

Impact Assessment (Toltecs, 2019 - attached as Appendix G) was undertaken. This included baseline air quality 

sampling at various locations within the proposed project area during a site visit from 6 to 7 November 2018.  

Due to the prevailing wind direction, the sampling locations were positioned to the west of the proposed emitting 

sources. To determine the dry particulate (PM2.5) concentrations, the mass of the filters used for sampling was 

determined beforehand. After sampling the mass of the filters and collected airborne particulates were 

ascertained to calculate the concentration in milligrams per cubic meter. Weighing of filters was undertaken 

using a four-decimal point (g) analytical balance according to standard instructions.  

 

For air sampling in the ambient environment Arelco CIP 10, SKC Airchek and Casella pumps were used together 

with an Igeress laser light scatterence PM2.5 direct reading instrument. The calibration of the pumps was 

checked before sampling with a bubble film calibrator (soap bubble volume displacement method). The volume 

flow of each sampling pump was then checked again after sampling using the same method as prior to sampling. 

Only samples which had a volume flow rate within the acceptable margin (± 5%) from the calibrated flow rate 

were included in the assessment. For dust exposure Cassela, SKC Sidekick, and Arelco CIP 10 pumps were used. 

The volume displacement method was used for calibration. 

 

Neither the air quality legislation (SI 72/2009) nor the standard (ZWS 977) provide for the higher health risk of 

fine crystalline silica as a component of dust exposure. For the purpose of risk assessment to communities in the 

ambient environment, the National Social Security Authority (NSSA) Occupational Exposure Limits (OELs) risk 

difference for Particulates Not Otherwise Classified (PNOC) and crystalline silica were used to factor the ambient 

values depending on the silica content (given) of the parent material. 
 

 

 Air Quality Baseline 

 

Existing Sources of Air Pollution 

Given the relatively low level of rainfall in the region, fugitive dust from regional sources such as agriculture, 

vehicle entrainment on unsealed roads and wind erosion of de-vegetated areas (including existing mine pits and 

heap leach pads), as well as suspended particulates is anticipated to be relatively high in terms of annual average 

values. It is further anticipated that localised and short-term elevated concentrations would occur in close 

proximity to roads as a result of vehicle entrainment of dust and from drilling and blasting in the mining areas. 

 

The burning of biomass as a result of uncontrolled fires, as well as general domestic fires (for cooking and heating) 

is a significant source of air pollution in local and regional terms. The burning of savannah biomass leads to either 

the direct release or generation in the atmosphere of carbon monoxide (CO), carbon dioxide (CO2), nitrogen 
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oxides (NOx), sulphur dioxide (SO2), particulates (PM2.5), ammonia, various hydrocarbons and aerosols. However 

this is expected to be of low significance due to its short term and intermittent nature. 

 

Vehicle Exhaust Emissions also result in the emission of pollutants, most notably nitrogen dioxide (NO2) and 

PM2.5. Other pollutants of concern include CO2 (in terms of global impact), CO, hydrocarbons, and SO2. Given 

the relatively low traffic volumes in the region, atmospheric emissions from vehicle activity and generators are 

anticipated to be a relatively minor source of air pollution away from major roads and household fuel combustion 

is likely to be the dominant source of combustion pollutants. 

 

Due to the short sampling period, the results cannot be directly compared to air quality guidelines. The results 

of the sampling are provided in Table 5-9 below.  

TABLE 5-9: RESULTS OF THE BASELINE AIR QUALITY SAMPLING 

Locality 
GPS co-ordinates Dust PM2.5 Dust 

S E Type mg/m3 μg/m3 

Isabella crushing west guard house  19.46536 28.54278 
Respirable  0.0257 

10 
Total 0.0274 

Isabella Leach pad  19.46355 28.54361 
Respirable  0.7527 

15 
Total 0.7476 

Nearest community (Nxumalo household)  19.45910 28.53070 
Respirable  0.9395 

21 
Total 1.3977 

New mine tailings site  19.45599 28.54119 
Respirable  0.2000 

11 
Total 0.2335 

New plant site  19.44243 28.54928 
Respirable  2.7460 

11 
Total 2.7545 

Diana pit  19.45929 28.55318 
Respirable  0.8838 

13 
Total 2.7358 

McCays crusher  19.44975 28.57667 
Respirable  1.3869 

14 
Total 1.4008 

McCays Leach pad guard hut  19.44779 28.57498 
Respirable  0.1192 

11 
Total 0.1204 

Potential area for Limestone deposit  19.39168 28.64380 
Respirable  0.1181 

23 
Total 0.1157 

New road intersection  19.37957 28.64311 
Respirable  0.0145 

14 
Total 0.0187 

Bubi ponds 19.30791 28.76400 
Respirable 2.0298 

8 
Total 2.3496 

Bubi pits 1 19.30737 28.75834 
Respirable 0.1933 

13 
Total 3.2488 

Bubi pits 2 19.30570 28.75956 
Respirable 1.6661 

10 
Total 3.5915 

Bubi pits 3 19.30031 28.76215 
Respirable 0.6999 

12 
Total 1.3730 
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Identified Receptors 

The highest risk receptors were identified to be the nearest local community located to the west of the proposed 

project areas at Isabella and McCays, as they are located closest to the main workings.  In addition, the staff 

accommodation facilities located on the site could also be potential receptors (however, staff accommodation 

facilities can be relocated where required to minimise this issue). 

 

The baseline environment the project is located in has existing activities (fugitive dust from de-vegetated areas, 

season burning of vegetation, household combustion of solid fuel, vehicle exhaust emissions and various 

activities from the existing mine) that already contribute significantly towards source emissions such as dust 

fallout and PM2.5.  However, the baseline sampling data shows PM2.5 dust fallout concentrations within the 

proposed project area generally fall below the ZWS 977 and WHO Ambient Air Quality 24-hour guideline limits. 

There is a risk the project increases ambient daily limits for emissions and dust. This potential impact is 

considered in Section 0 and mitigation proposed in Section 9.8.  

 
 

5.1.8 Noise 

 

 Introduction 

 

Any mining project introduces a number of additional noise sources to the surrounding environment and Bilboes 

would be no exception. Increases in ambient noise levels may cause a disturbance to receptors located within 

the vicinity of the proposed project infrastructure and activities.  To understand the potential impacts a Noise 

Impact Assessment (Toltecs, 2019 - attached as Appendix G) was undertaken and as part of that baseline noise 

sampling was undertaken at various locations within the proposed project area during a site visit from 6 to 7 

November 2018.  Noise measurements were taken over an average of 2 minutes per sampling point by adjusting 

the range switch to correspond with the reading shown on the meter screen. Noise levels were assessed in terms 

of an A-weighted decibel dB(A). The test planes were located approximately 1.5 m above the ground and away 

from reflecting surfaces (e.g., wall). 

 

 Noise Baseline 

 

Existing Noise Sources 

In addition to the existing operations, the key sources of ambient noise in the region include local traffic using 

the surrounding road network and natural sounds (e.g. wind, fauna and, when flowing, the flow of rivers). Given 

the largely rural nature of the surrounding land uses, there are no industrial noise sources, i.e. mechanised 

processes or diesel-powered equipment other than those used by Bilboes operations.  The results of the noise 

sampling are provided in Table 5-10 below.  

TABLE 5-10: RESULTS OF THE BASELINE NOISE SAMPLING 

Locality 
GPS co-ordinates 

Noise [dB(A)] 
S E 

Isabella crushing west guard house  19.46536 28.54278 50.8 

Isabella Leach pad  19.46355 28.54361 46 
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Locality 
GPS co-ordinates 

Noise [dB(A)] 
S E 

Nearest community (Nxumalo household)  19.4591 28.5307 49 

New mine tailings site  19.45599 28.54119 45.2 

New plant site  19.44243 28.54928 40.2 

Diana pit  19.45929 28.55318 37.8 

McCays crusher  19.44975 28.57667 35.3 

McCays Leach pad guard hut  19.44779 28.57498 40.9 

Potential area for Limestone deposit  19.39168 28.6438 49.7 

New road intersection  19.37957 28.64311 39.5 

Bubi ponds 19.30791 28.764 48.7 

Bubi pits 1 19.30737 28.75834 47.2 

Bubi pits 2 19.3057 28.75956 45.6 

Bubi pits 3 19.30031 28.76215 43.3 

 

 

Noise Receptors 

Given the distances of the nearest local communities from the workings noise impacts on these receptors are 

expected to be low. However, heavy vehicles using the proposed haul road would be of concern for the 

communities located in proximity to the haul road route although care was taken in the planning of the haul road 

to minimise the impact. Drilling and blasting activities could have significant noise levels within the proximity of 

the mining areas. 

 

As the baseline data illustrates, the ambient daytime noise levels fall below the IFC EHS Guidelines for Noise 

guideline thresholds for residential areas (55 dBA). It is noted that while provision for noise guidelines have been 

included in the Environmental Management Act (Chapter 20:27) of 2002, none have been promulgated to date. 

Bilboes have committed to a number of noise monitoring and mitigations measures detailed in section 9.8 that 

should maintain the ambient daytime noise levels below the IFC EHS Guidelines. 
  
 

5.1.9 Visual Aspects 

 

 Introduction 

 

Project-related activities have the potential to alter the landscape and visual character of the site and 

surrounding area through the establishment of both temporary and permanent infrastructure. Changes to the 

fabric and character of a particular landscape may affect the perceived value of that landscape, giving rise to 

changes in its quality. Potential landscape receptors can therefore include elements of the physical landscape 

that may be directly affected by the development such as topography, geological and drainage features, 

biodiversity, land use, and cultural heritage. 

 

The establishment of project infrastructure has the potential to alter the landscape character of the site and 

surrounding area through the establishment of both temporary and permanent infrastructure. This section has 

been informed by the site visit undertaken by the EIA Project team and provides an understanding of the baseline 
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visual character of the project area against which to measure potential change as a result of project infrastructure 

and activities. 
 
 

 Visual Baseline 

 

Central to the landscape and visual character of an area are the concepts of sense of place and scenic quality. 

These are discussed further below. 

 

Sense of place 

Sense of place is informed by the spatial form and character of the natural landscape taken together with the 

cultural transformations and traditions associated with the historic use and habitation of the area which lend 

that area its uniqueness and distinctiveness. In this regard, it is the extent to which a person can recognise or 

recall a place as being distinct from other places – as having a vivid and unique character of its own.  

 

The proposed project area can be generally grouped into two main spatial domains: 

• The existing mine operation areas associated with the Isabella, McCays and Bubi mines; and 

• The largely undeveloped areas located adjacent to the proposed haul road. 

 

Within and adjacent to the existing operations, the sense of place is heavily influenced by the open pits (see Plate 

5-1), existing waste rock and soil stockpiles, heap leach pads (see Plate 5-2), internal access and haul roads, and 

other mine infrastructure. Interspersed with the mine areas are areas of natural vegetation.  The establishment 

of the mines and associated open pit areas has re-shaped natural landforms over time.  Generally, such 

transformed environments are considered to be less attractive than that of natural landscapes. 

 

 
PLATE 5-1: VIEW OF THE EXISTING MCCAYS OPEN PIT (TAKEN ON 6 AUGUST 2018). 
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PLATE 5-2: VIEW OF THE EXISTING HEAP LEACH PAD AT THE MCCAYS OPERATIONS (TAKEN ON 6 AUGUST 2018). 

 

The key characteristics of the sense of place of the area outside of the existing operations and along the proposed 

haul road include fragmented vegetation cover with a mosaic of dispersed settlement, associated cleared areas 

for subsistence agriculture and isolated development.  This lends itself to a much more rural and isolated sense 

of place when compared to the areas in proximity to the existing operations. 

 

Scenic quality 

The scenic quality of the proposed project area and surrounding area is linked to the type of landscapes that 

occur within an area. In this regard, the scenic quality associated with the proposed project area ranges from 

high to low as follows: 

• High – these include the natural features such as vegetation areas and rivers (see Section 5.2); 

• Moderate – these include rural settlements and associated agricultural and subsistence activities; and 

• Low – these include existing mine infrastructure.  

 

It is noted that while the heap leach pads are not considered natural features, vegetation has been re-established 

on the majority of these features, particularly on the sidewall slopes.  
 

 

Visual receptors 

The likely visual receptors of the project are principally located in the communities neighbouring project 

infrastructure and/or activities (deemed to be the most sensitive receptors) and, to a lesser degree, users of the 

connecting roads (deemed to be less sensitive and transient receptors utilising these transport routes). It is noted 

that the project area is not on any known tourism route nor is it visible from known tourism destinations and 

that due to the history of the area, mining-related projects and associated infrastructure are an inherent 

component of the region. 
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In general, when viewed from the perspective of neighbouring community members, project activities could be 

associated with a sense of disenchantment, whereas people that may directly benefit from the project (e.g. 

employees, contractors and service providers) may not experience this disenchantment but rather see the 

project with a sense of excitement and anticipation. 

 

When considering landscape character, scenic quality, visual resource, sense of place and visual receptors, the 

vegetated areas and surface water features are deemed to have a higher visual value in comparison to the 

transformed areas associated with the subsistence agriculture and existing mining operations. This indicates that 

mining and community developments impact on the available visual resources. However, given the proximity of 

local communities to the existence of the existing operations, these communities are likely to be less sensitive 

to mining-related changes in the visual landscape. 
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5.2 BIOLOGICAL ENVIRONMENT 

 

5.2.1 Introduction 

 

In the broadest sense, biodiversity provides value for ecosystem functionality, aesthetic, spiritual, cultural, and 

recreational reasons. The known value of biodiversity and ecosystems is as follows: 

• Soil formation and fertility maintenance; 

• Primary production through photosynthesis, as the supportive foundation for all life; 

• Provision of food and fuel; 

• Provision of shelter and building materials; 

• Regulation of water flows and water quality; 

• Regulation and purification of atmospheric gases; 

• Moderation of climate and weather; 

• Control of pests and diseases; and 

• Maintenance of genetic resources (key for medicines, crop, and livestock breeding). 

 

The establishment of project infrastructure as well as certain supportive activities have the potential to result in 

the loss or disturbance of vegetation, habitat and related ecosystem functionality through physical loss, general 

disturbance and/or contamination of soil and/or water resources. 

 

As a baseline, this section provides an outline of the type of vegetation occurring on site and the status of the 

vegetation and highlights the occurrence of sensitive ecological environments including sensitive/ endangered 

species (if present) using information sourced from the specialist biodiversity assessment (Scientific Terrestrial 

Services, 2019 – attached as Appendix E). 
 
 

5.2.2 Terrestrial Biodiversity Baseline 
 

 Ecoregions 

 

The proposed project area falls between the interface of the Zambezian Baikiaea woodlands and South African 

Bushveld ecoregions (WWF, 2012). The Zambezian Baikiaea woodlands ecoregion is a mosaic of dry deciduous 

Baikiaea plurijuga-dominated forest, thicket and secondary grassland. The ecoregion overlies deep Kalahari 

Sands of aeolian origin, forming a belt along the Angola-Namibia border, extending in a straight line to 

southwestern Zimbabwe. A portion of this ecoregion extends northwards, along the Zambia-Angola boundary. 

The limits of the underlying Kalahari sand delineate the eastern and western extent of this belt. There is 

considerable floristic variation in the vegetation, particularly towards the edges of the ecoregion. Nearly all the 

species are deciduous, but there is considerable variation from species to species and from year to year. Baikiaea 

plurijuga is the dominant tree species characterising the ecoregion, though logging and fires have removed it 

from many areas and the boundary with surrounding woodlands and savanna communities is often difficult to 

recognise (WWF, 2012).   

 

The Southern African Bushveld ecoregion falls within the Savanna biome. Savannas are generally defined as a 

continuum of vegetation types with trees and grasses as their main constituents. The Southern African Bushveld 

is a classic savanna, made up of a mix of vegetation types, with somewhat arbitrary delineations separating the 
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different types. To the north, east, and west the ecoregion borders other savanna ecoregions and is mainly 

differentiated because of its high elevation (700 m to 1 100 m). The vegetation in the northern parts of the 

ecoregion (around Bulawayo) is considered to be tree savanna of about 6 m in height with a good grass cover. 

Hyparrhenia filipendula and H. dissolute are the most common grass species. The silver clusterleaf (Terminalia 

sericea) is the dominant tree, intermixed with varying proportions of Burkea africana. To the north of this, Acacia 

species, such as Acacia nilotica, A. karoo and A. rehmanniana, become dominant (WWF, 2012). 
 

 

 Habitat Units and associated vegetation types 

 

Based on the field assessment undertaken for the project, each of the above-mentioned eco-regions were 

defined as habitat units comprising distinct vegetation types. Only one vegetation type was associated with the 

South African Bushveld ecoregion - Dominated by Acacia Woodland. Three different vegetation types were 

identified in the Zambezian Baikiaea Woodlands ecoregion, namely Acacias, Baikiaea woodland, and 

Brachystegia boehmii. In addition to these, other areas that were delineated as habitat units included Freshwater 

Resources and Transformed Habitat.  These are described in more detail below and illustrated in Figure 5-8, 

Figure 5-9 and Figure 5-10. 

 

South African Bushveld Habitat Unit 

The South African Bushveld habitat unit’s sensitivity is considered to be moderately-high, due to the unique 

landscape of the vegetation contributing to floral species diversity and the presence of two floral species of 

Conservation Concern (SCC), namely the Combretum imberbe (Leadwood) and Senegalia nigrescens (Knob Thorn) 

– both species have not yet been assessed under the International Union for Conservation of Nature (IUCN) Red 

List of threatened species.  The habitat is considered to be largely intact, with the majority of the area still in 

good condition. 

 

The dominant vegetation in this habitat unit entailed Colophospermum mopane (Mopane), with Combretum 

hereroense (Russet Bushwillow), Combretum imberbe (Leadwood), Senegalia nigrescens (Knob Thorn) and 

Dalbergia melanoxylon (African Blackwood) scattered throughout the habitat unit. Differing levels of disturbance 

and plant re-establishment was observed during the site assessment. A single Alien Invasive Plant (AIP) species 

was observed within the habitat unit namely Lantana camara (Common Lantana), although only one individual 

was observed, the likelihood that this species will encroach within the area is deemed to be low. 

 

Zambezian Baikiaea Woodland Habitat Unit 

As for the South African Bushveld habitat unit, the sensitivity of this habitat unit is also considered moderately-

high due to the unique landscape of the vegetation contributing to floral species diversity and the presence of 

the same floral SCC with habitat largely intact, with the majority of the area still in good condition. 

 

Common tree species observed within this habitat unit included Adansonia digitata (Baobab), Vangueria infausta 

(Velvet wild meddler), Lannea discolor (Live long), Euphorbia tirucalli linn (Milk bush), Pterocarpus angolensis 

(Mukwa), Amaranthus gangeticus (Red amaranth), Ziziphus mucronata (Buffalo thorn) and Peltophorum 

africanum (African wattle). The general habitat associated with this habitat unit remains largely natural although 

slight fragmentation has occurred due to agricultural activities, low cost urbanisation and historic mining 

activities. 
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Freshwater Habitat 

From the field work, the delineated Freshwater habitat unit is associated with the Bubi River and associated 

tributaries. The Present Ecological State range of this feature ranges from Moderately Modified to Moderately 

High (see Section 5.2.3). High diversities of tree species were recorded within the Freshwater Resources Habitat 

Unit with very limited alien invasive plant proliferation evident. 

 

The floral diversity of this habitat unit was classed high with several Tree species were recorded within this 

habitat unit including Vachellia erubescens (Blue thorn), Vachellia gerrardii (Grey haired acacia), Vachellia karoo 

(Sweet thorn), Albizia amara (Bitter albizzia), Azanza garckena (Snot apple), Berchemia zeyheri (Pau-rosa), Boscia 

albitrunca (Rough-leaved Shepherds tree), Brachystegia spiciformis (Msasa) and Cissus cornifolia (Black wild 

grape).  

 

Transformed Vegetation 

This habitat unit is associated with transformation of the natural vegetation due to agricultural, rural and mining 

activities. Thus, the habitat unit has a low sensitivity. The habitat unit was dominated by Dichrostachys cinerea 

(Sickle Bush) with limited undergrowth and scattered Vachellia and Senegalia species.  
 

 

 Fauna 

 

The presence of various faunal species within the study area was correlated against the flora habitat units 

identified above. The South African Bushveld habitat unit is deemed to promote the occurrence of mammal, 

reptile and avifaunal species, while the Zambezian Baikiaea Woodlands promotes a higher diversity of avifaunal 

invertebrate species. As the Freshwater Habitat unit generally comprises ephemeral/event driven streams, the 

likelihood of amphibian life occurring in this habitat unit is deemed to be low. This habitat unit still serves as a 

migratory corridor for other wildlife such as mammals and reptiles, and provides good foraging for avifauna.  

Faunal occurrence within the Transformed habitat unit is low.  

 

Mammals 

Only common mammal species were recorded during the survey which included Papio ursinus (Chacma Baboon) 

and Sylvicapra grimmia (Common Grey Duiker). Various other common species expected to also occur as the 

habitat within the study area provides a range of viable food resources for mammal species including seasonal 

fruits and seeds. The high abundances of invertebrates, reptiles and arachnids further provide food sources to 

omnivorous and carnivorous mammal species. However, the historic and current habitat clearing in the region 

for both subsistence agriculture, rural and mining activities have resulted in a loss of habitat connectivity within 

the region, limiting mammal dispersal and habitat usage to a degree. Based on desktop information, possible 

protected mammal species that could be located within the study area is Parahyaena brunnea (Brown Hyena, 

listed as Near Threatened). The overall mammal habitat sensitivity is considered moderately high.  

 

Avifauna 

Avifaunal diversity within the study area appears to be negatively affected by the current anthropogenic activities 

in the form of habitat destruction from rural developments, agricultural activities and the existing mining 

operations. The avifaunal habitat integrity is considered to be intermediate, although vegetation has been 

cleared for mining and rural developments, there are still sufficient areas of useable habitat remaining, thus 
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habitat availability is considered to be moderately high, with most of the habitat units still providing viable areas 

for breeding.  

 

Three species of conservation concern were observed during the field assessment including: Aquila nipalensis 

(Steppe Eagle - Endangered), Circaetus cinereus (Brown Snake Eagle - Least Concern) and Laphaetus occipitalis 

(Long Crested Eagle – Lease Concern). 

 

Amphibians 

No amphibian species were observed during the survey, although common amphibian species expected to occur 

in the watercourses during the wet season include Sclerophrys garmani (Garman’s Toad), Schismaderma carens 

(African Split-skin Toad) and Chiromantis xerampelina (Grey Foam-nest Tree Frog).  The overall amphibian habitat 

sensitivity is considered intermediate, with historical information indicating that a moderately low diversity and 

abundance of species could be expected. 

 

Reptiles 

The habitat integrity of the study area is considered to be moderately high for reptiles with all habitat units apart 

from the Transformed habitat unit, offering habitat for a variety of reptile species. Common reptile species 

observed during the survey include Acanthocercus atricollis (Blue Head Tree Agama), Bitis arietans (Puff Adder), 

Dendroaspis polylepis (Black Mamba), Ichnotropis capensis (Cape Rough Scaled Lizard) and Varanus albigularis 

(Rock Monitor).  The overall reptile habitat sensitivity is considered moderately high with one reptile SCC being 

observed, namely Python sebae (African Rock Python). 

 

Invertebrates and arachnids 

The overall invertebrate and arachnid habitat sensitivity is considered Moderately High. Common invertebrate 

species observed during the assessment included: Odontotermes badius (Flying termites), Acrida acuminata 

(Common Stick Grasshopper), Calidea dregii (Rainbow Shield bug), Platypleura quadraticollis (Bush Cicada), 

Danaus chrysippus (African Monarch) and Apis mellifera (Honey bee), amongst others.  Arachnid species are 

notoriously difficult to detect over a relatively short period of time and no arachnids were observed during the 

field assessment. However, several common species are expected to occur within the study area. 
 

 

5.2.3 Aquatic Biodiversity Baseline 

 

Several freshwater resources were identified within the three mining areas. According to SAS (2019) the majority 

of these drainage systems were ephemeral in nature, with weakly defined associated riparian zones. However, 

several large drainage systems are situated either within the claims boundaries or within close proximity thereof. 

These include the following rivers (see Figure 5-11): 

• The Bubi River, located in the south of the Claims Area of the Bubi Mine; 

• The Bembezi River, located in the south of the Claims Area of the Isabella Mine (also referred to locally 

and in some literature as the Mbembezi River); and 

• The Mdutjana River, located to the east of the McCays and Isabella Mines. 

 

In addition to the above-mentioned rivers, a tributary of the Bembezi River called Mthandi River is situated 

approximately 2 km to the west of the Isabella mine. The Bembezi and Mdutjana rivers were not assessed during 

the field assessment as the areas within which they are situated were excluded from the scope of work, however, 
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due consideration must be given to these systems during the planning phase, and in line with regional best 

practice, a 100 m buffer zone should be implemented around the rivers.  

 

All identified freshwater resources were classified at Levels 1 and 2 as Inland Systems (having no direct 

connection to the ocean) situated within the Zambezian Highveld Aquatic Ecoregion. The table below 

summarises the classification of these freshwater resources at Levels 3 to 6 of the classification system. 

TABLE 5-11: SUMMARY OF THE CLASSIFICATION SYSTEM FOR THE VARIOUS FRESHWATER RESOURCE SYSTEMS 

IDENTIFIED WITHIN THE STUDY AREA 

Drainage System Level 3: Landscape unit Level 4:  
Hydrogeomorphic 
(HGM) Unit 

Level 5: 
Hydrological Regime 

Level 6: 
Descriptors 

Bubi River  Valley floor: The base 
of a valley, situated 
between two distinct 
valley side-slopes. 

River: a linear 
landform with clearly 
discernible bed and 
banks, which 
permanently or 
periodically carries a 
concentrated flow of 
water. 

Non-perennial Natural 
Freshwater 
Circum-neutral pH Mdutiana River Non-perennial 

Bembezi River Perennial 

 Mthandi River  Non-perennial 

 

Based on observations during the site assessment numerous smaller, ephemeral preferential surface flow paths 

occur within the mine claims areas. These smaller drainage systems either have very weakly defined riparian 

zones or no riparian zone at all. Therefore, based on the definition of riparian habitat according to both RAMSAR 

Convention and the Environmental Management Act (Chapter 20:27) of 2002, as well as the definition contained 

in South Africa’s National Water Act, 1998 (Act 36 of 1998), such preferential surface flow paths are not 

considered, from an ecological point of view, to be watercourses. These preferential surface flow paths were 

therefore excluded from assessment.  
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The Bubi River flows south-east to north-west through the southern portion of the Bubi Mine Claims Area, and 

is a non-perennial system, flowing only during periods of rainfall. It is considered a major river system in the area 

however and based on available data including photographs supplied by the mine, is deemed to be in a 

moderately modified Present Ecological State (PES). Modifiers include loss of riparian vegetation, possibly as a 

result of local residents felling trees for use as firewood or building. Some areas of erosion are evident, although 

the extent and severity seem to be limited. No alien invasive vegetation was apparent in the photographs 

supplied by the mine. Provision of direct and indirect goods and services will be limited to a degree by the lack 

of water. This is particularly applicable to direct benefits such as provision of water for domestic purposes. As a 

major river system in a moderate ecological condition, the Bubi River is considered to be of moderate to 

moderately high Ecological Importance and Sensitivity (EIS). The PES and EIS of the system must be maintained. 

Based on the proposed layout, the proposed Bubi South pit will encroach directly on the Bubi River. 

 

Two tributaries of the Bubi River namely Gwizana and Rhino rivers were also identified and would be affected by 

the proposed haul road. These are also non-perennial systems which have undergone some impacts including 

vegetation losses, trampling (and related soil disturbances) by domestic livestock, subsistence agriculture in close 

proximity (which may have contributed to vegetation loss / alteration), stream bank incision, impoundment and 

existing road crossings. Thus, these tributaries are considered to be in a moderately modified PES. The presence 

of an impoundment within one of the tributaries indicates reliance on the watercourse for provision of water to 

the local community, thus increasing the importance of the watercourse in terms of goods and services provision. 

All three tributaries are likely to be of moderate EIS, and as with the Bubi River, the PES and EIS of the systems 

must be maintained.  

 

The Mthandi River, located to the west of the Isabella and McCays mines is another non-perennial system, which 

has undergone various impacts similar to Gwizana and Rhino tributaries of the Bubi River. In particular, loss of 

riparian vegetation, soil disturbances relating to trampling by livestock, stream bank incision and existing road 

crossings are apparent on digital satellite imagery and in the photographs provided in the biodiversity 

assessment (Chino, 2019) and by the mine. However, it is considered of moderate EIS due to its contribution to 

the functioning of the downstream system (i.e. the Bembezi River) as well as its connectivity to surrounding 

natural areas, providing a faunal migratory corridor and contributing to the overall biodiversity maintenance of 

the area.  
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5.3 CULTURAL ENVIRONMENT 

 

5.3.1 Introduction 

 

The proposed project has the potential to damage the land surface and associated heritage resources through 

physical disturbance of the land.  The main activities that could cause this disturbance are construction and 

decommissioning activities, the placement of surface infrastructure, vehicle movement, and establishment of 

mineralised waste facilities. To understand the basis of these potential impacts, a Cultural Heritage Impact 

Assessment (Nyathi, 2018 - attached as Appendix H) was undertaken.  The study entailed a desktop study to 

investigate if there were any sites of archaeological significance that had been previously identified and recorded 

in the project area, followed by a field survey with direct consultations with community members within the 

study area. The purpose of the community consultation exercise was to ascertain the presence of places of 

cultural significance in and around the direct development project impact zones. The field survey and community 

consultations were undertaken from 5 to 7 September 2018. Approximately 80% of the project area was 

surveyed on foot, with the remaining 20% via vehicle.  Artificial pits and naturally eroded land surfaces were also 

used to analyse the soil profiles to check for archaeological and paleontological materials.   
 

 

5.3.2 Cultural Baseline 

 
 Desktop study and Literature Review 

 
The desktop study indicated that there are some historical sites of significance within the indirect zone of 

development. Specifically, the Nkosikazi area where King Lobengula’s wife Queen Lozikeyi was buried among 

two other members of the royal family. There is also a 1910 historically significant building which is part of the 

Nkosikazi Primary School buildings still standing with a unique architectural historical value. These sites of 

Historical significance are all over 10 km away from the project footprints. 
 
 

 Survey of the proposed haul road route 

 
No sites or materials of cultural significance were identified during the on-foot survey along the proposed haul 

road route. A section of the proposed road route generally cuts through the edges of communal fields which 

were extensively farmed by white farmers prior to independence. Along this route the road runs 20 meters 

parallel to an electricity power line. 

 

The survey of the section of the proposed haul road route which transects the Rhino Village was done mainly 

focusing on its intrusion of the road into communal fields. From the consultation undertaken with Mrs Dzoro, 

one of the directly affected community members, it was verified that there are no places of cultural significance 

along this section of the proposed route. Interviews with Gogo Mankala and Mrs. G. Mlala corroborated that, 

although there are places of tangible and intangible cultural heritage values in the area, these do not fall within 

the direct footprint of the proposed road. The road extending up to Bubi mine does not alter or affect any places 

of cultural significance.  
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 Survey of the proposed Sulphide Plant 

 
The proposed sulphide processing plant site comprises exposed ground areas with minimum vegetation cover. 

The area has brown soils with some surfaces well exposed, mainly due to extensive ground excavation activities. 

The limited vegetation cover in this area enhanced the study as it afforded a wider scope of observations with 

regard to the search for cultural heritage remains on the ground surface. 
 
 

 Survey of the proposed TSF area 

 
The field survey of the proposed TSF area revealed stone features which were visibly elevated, most of them 

regularly shaped, and often occurring in groups resembling graves. The stone features are laid in such a pattern 

typical of ancient graves are deemed to be have a high possibility of being graves.  The location of the ten possible 

grave sites in relation to the proposed TSF are illustrated on Figure 5-12.  

 

The possible graves are stone features whose layout have common features with ancient graves but are 

disturbed in such a way that they can be misconstrued for other archaeological features. The natural stone 

features resemble the form of typical graves but are as a result of agricultural land clearance activities.  Interviews 

with locals yielded no information on their knowledge of whose families these possible graves could belong to. 

The elderly persons who have occupied the area for over 40 years also professed that there could be isolated 

graves in the area. 
 

 

 Potential receptors identified 

 

There were no other heritage categories identified by the Cultural Heritage Impact Assessment study in the direct 

development zone except for the above-mentioned potential grave sites within the proposed TSF footprint. The 

study also revealed that the project area has no indicators of archaeological artefacts, paleontological or fossil 

remains. 

 

In summary, apart from the above-mentioned identified potential grave sites and the Queen’s burial site located 

over 10 km away from proposed project footprints there is no other evidence that the study area would support 

future research in archaeology, palaeontology, ethnography and intangible cultural heritage. No traces of any 

archaeological periods that may require further research in the project area were identified.  
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5.4 SOCIOECONOMIC ENVIRONMENT 

 

5.4.1 Introduction 

 

In general, mining projects may require a trade-off between the social, economic and biophysical components 

of the environment.  Hence by addressing socio-economic issues the decision-makers are able to weigh up 

impacts across all the components of sustainable development, thus enabling such decision-makers to evaluate 

whether a development is appropriate for society or not.    

 

This section describes the socio-economic characteristics of the potentially affected area in order to develop an 

understanding of the broad social and economic conditions of the proposed project area.  Drawing on this 

information, as well as lessons from similar developments and professional experience, the possible issues and 

impacts (positive and negative) associated with the construction, operation and decommissioning/ closure 

phases of the proposed project will be identified.   

 

Information for this section was sourced from the Socio-Economic Impact Assessment (Appendix I) and the 

Occupational Safety and Community Health Assessment (Appendix J). The specialists used a combination of 

quantitative and qualitative methods when undertaking the social study. The use of statistical data to obtain 

insight about the number and availability of community facilities was used (quantitative approach), but was 

explored further by obtaining the views and perceptions of the people on the effectiveness and accessibility of 

these facilities (qualitative approach).  
 
 

5.4.2 Socio-economic Baseline 

 

 Demographics 

 

The Matabeleland North Province is the second-least populous province in Zimbabwe, with a total population of 

749 017, which is approximately 6% of the national population (Zimstat, 2012). In terms of population density, 

the Matabeleland North Province is the least densely populated province in the country, with an average density 

of 10 people per km2.  The Matabeleland North Province comprises of nine districts, of which the Bubi District is 

one. 

 

The Bubi District is the seventh most populous district in the province with a population of 61 883 people. The 

proportion of the population that are located within urban areas is only 1.9% (Zimstat, 2012). Statistics for 

gender, age groups and the number of people living in urban and rural areas within the Bubi District are provided 

in the tables below.  From the available census data, it is evident that there are more males than females in the 

district. This is likely due to an influx of male job-seekers looking for mining-related work opportunities. 

TABLE 5-12: GENDER STATISTICS, BUBI DISTRICT 

Gender (2012) 

Males 31 680 

Females 30 203 
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TABLE 5-13: AGE DISTRIBUTION 

Age Distribution  

0-9 years 18 143 

10-19 years 15 534 

20-29 years 10 122 

30-39 years 6 374 

40-49 years 3 906 

50-59 years 3 334 

60-69 years 2 150 

70+ years 1 920 

TABLE 5-14: BUBI URBANISATION 

Urbanization (2012) 

Rural 60 708 

Urban 1 175 

  
 

 Wards and Local Settlements 

 

The proposed project is located within wards 8, 9, 20 and 21 of the Bubi District.  Demographic information for 

each of these wards is provided in Table 5-15 below.  Neighbouring local communities to the proposed project 

are illustrated in Figure 5-13. 

TABLE 5-15: CENSUS INFORMATION FOR WARDS LOCATED WITHIN THE PROPOSED PROJECT 

Ward 
Population Households 

Males Female Totals Household Number Average Size 

08 753 621 1 374 318 4.3 

09 447 417 864 179 4.8 

20 2 168 2 025 4 193 863 4.9 

21 2 641 2 549 5 190 1 029 5.0 

 

 

 Economic and Livelihood Activities 

 
The local communities within the area are rural in nature with the predominant economic and livelihood 

activities comprising: 

• Cattle ranching: Due to the predominately dry climate of the district, cattle ranching is the predominant 

economic and livelihood strategy employed by the local communities. The Bilboes operations are located 

within large parcels of land that have been set aside as grazing areas for these communities; 

• Subsistence agriculture: The level of agricultural activity is largely dependent on household labour 

availability and access to farming implements. Agricultural production is largely of a subsistence nature, 

with maize being the main crop grown in the area. In cases where an excess has been produced, members 
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of the local communities sell some of their maize to the Grain Marketing Board as an additional source of 

income. In order to support agricultural activities, irrigation schemes have been developed within some of 

the communities in the project area. The nature of the irrigation schemes can vary from location to 

location but they generally entail irrigation over small plots in which farmers have the controlling influence 

and use the level of technology they can operate and maintain. These schemes reduce the likelihood of 

crop failure due to poor rainfall and typically allow for a surplus of crop to be grown which is then sold on 

to provide a source of income; and 

• Mining: Mining has been a major employer of the local population in the past, however over time several 

of mines in the area have been closed. For the Bilboes operations the number of people currently 

employed is far lower than when the mine was operating at full capacity. Artisanal small-scale mining is 

now a leading source of income for households in the area, with most families now dependent on gold 

panning (especially outside of the rainy season). The increase in artisanal mining activities has also led to 

social conflicts, with many of the artisanal miners entering the district from other areas of Zimbabwe.  
 
 

 Educational Facilities 

 
The district also has a shortage of schools especially in areas where people were resettled under the 

Government’s land reform programme. This results in school children walking long distances to school. The 

existing schools have poor infrastructure and lack adequate learning materials.  
 
 

 Health Facilities 

 
The Bubi District has the third highest level of HIV/AIDS prevalence in Matabeleland. This is believed to be due 

to the influx of people coming into the area to engage in artisanal mining activities. Two of the local government 

clinics confirmed that they get a new HIV infected person every week and confirmed that the HIV prevalence 

rates are very high. Most of the communities live in abject poverty with people walking long distances to access 

health facilities due to shortages of clinics. Furthermore, the district has the highest rate of open defecation due 

to lack of ablution facilities in communities, a situation which has over the years culminated in cattle measles 

outbreaks, with the latest outbreak being recorded late in 2015 (Focus Group Interviews, 2018). The largest 

facility in the region of the proposed project is the Inyathi District Hospital, located approximately 40 km south-

east of the Bilboes operations. 

 

The Balanda Rural Health Centre services the local communities located in proximity to the Isabella and McCays 

Mines. The clinic caters for a total population size of about 4 006 people from 22 villages within four different 

wards. On average the clinic records an average of 18 cases of STIs per year. The clinic caters for 25 HIV/AIDS 

patients on ARTs and, on average, two new TB cases per month.  

 

The closest centre located in proximity to the Bubi Mine is the Mdutshane Rural Health Centre, located 

approximately 60 km away. The clinic caters for a total population size of 7 555 from 23 villages within five 

different wards. On average 22 STI cases are recorded per year. The clinic caters for 35 HIV/ AIDS patients on 

ARTs, with an average of four new TB cases recorded on a monthly basis.  

 

The Bilboes operations have an existing medical centre which consists of one state registered nurse and one 

nurse aid. The medical centre caters for the staff members and immediate family, whilst major cases are referred 

to the Inyathi District Hospital.  The District Medical Officer (based at the Inyathi District Hospital) offers his 
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services on a once a week basis. Laboratory tests e.g. sputum specimens and blood samples, as well as medical 

waste in the form of used needles and biological wastes are taken to the district hospital for incineration.  

 

These existing public health systems are generally strained and unevenly distributed. Consequently, people travel 

long distances to reach the nearest clinic. Moreover, both of the public clinics and the mine clinic lack emergency 

health services. 
 
 

 Land Tenure 

 
It is generally considered that there are the following four land tenure systems in Zimbabwe: 

• Commercial Land that is largely comprised of both large and small-scale commercial farms.  

• Communal Land where a system of communal landholding is practiced, based on usufructuary rights. 

Households with a traditional claim to residence in these areas may remain there as long as they continue 

to cultivate. Also, there are areas set aside for collective uses such as grazing.  

• Resettlement Areas is a land category that was introduced after independence in response to increasing 

population pressure in the communal lands, and to deal with landlessness among households that were 

displaced during the war. Resettlement areas are mainly purchased or repossessed commercial farms. To 

be allocated land in a resettlement scheme, farmers must give up any claim they have to living in a 

communal area, and must promise to become full-time farmers on the resettlement scheme. They then 

have rights to stay and farm that land and pass it on to their descendants under the same terms and 

conditions. 

• State Land which includes mainly national parks, gazetted forest lands, and State farm enterprises.  

 

The majority of the local communities that surround the Bilboes operations are resettlement areas.  The specific 

villages identified to date that are deemed most likely to be affected by the proposed project are Dabengwa 

Village (located close to Isabella Mine), Swati Village 2 and Rhino Village (a portion of the proposed haul road 

would pass through communal fields associated with this village), close to Bubi Mine (see Figure 5-13). 

 

 Corporate Social Responsibility 

 

As part of the existing operations Bilboes have undertaken a number of Corporate Social Responsibility 
programmes. These include the supply of various community boreholes at communities and local schools, 
building and repairs of school blocks, the repair of various local roads, excavation and scooping of dams and 
provision of various other services including access to health facilities at the mines and transport in cases of 
emergency. 
 
 

 Vulnerable groups 

 

Potential vulnerable groups associated with the project area include the land users that may be located within 

the footprint of the proposed haul road and communities reliant on water from the open pits for domestic and 

agricultural purposes, as well as woman, children and the sick or elderly.  
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 ALTERNATIVES INVESTIGATED 
 

6.1 ALTERNATIVE LAND USES 

 

The main land uses within the broader project area consist of local community villages, cattle farming, 

subsistence agriculture and artisanal mining. Livestock typically kept by households are predominantly cattle, 

donkeys, goats and poultry, to a lesser extent.  

 

Artisanal mining is predominantly concentrated within the existing open pit areas, however there are areas 

further away from the Bilboes operations where this also takes place.  

 

As an alternative to the project, the site could continue to be used for grazing land and subsistence agriculture, 

general community activities or artisanal mining. No other feasible alternatives have been identified at this stage. 

When considering the post rehabilitation land use alternatives, the only option considered to date is 

rehabilitation back to the current land use of grazing and general community activities. 
 

 

6.2 PROJECT ALTERNATIVES 

 

6.2.1 Mining method 

 
The establishment of open pits versus underground mining methods are considered in the development of any 

mining project. Open pit mining is technically the simplest method and is generally the more cost-effective 

option. It is applied when the mineable resource occurs close to or on ground surface. The depth of the pit may 

vary depending on the angle of dip of the ore body, geotechnical factors, width and ore grades, which may 

determine the technical and economic feasibility of open pit versus underground mining. Socio-economic and 

environmental factors including price are also be considered. 

 

Given the nature of the ore body, as well as the fact that the existing operations have established open pits 

already, conventional open pit mining is considered to be the most practical and feasible mining method for the 

proposed extraction of the sulphide ores at the Bilboes operations.  
 
 

6.2.2 Alternative waste rock dump(s) locations 

 

As part of the feasibility study, the location and design for the required waste rock dump(s) for the proposed 

project have been investigated in parallel to this ESIA. The current planned location and approximate footprints 

at each of the mining operations are illustrated in Figure 7-2, Figure 7-3 and Figure 7-4. 

 

The current footprint placement and design has taken into consideration measures to reduce the size of the 

footprints and limit the number of catchments which may be impacted by potential runoff from these dumps. 

All of the WRD footprints have been placed inside the Bilboes mine claims areas, taking the following into 

consideration: 

• The planned location of future project infrastructure; 

• Proximity to proposed working areas (in order to minimise travel distance from the open pits to the 

proposed WRDs); and 
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• The location of possible future gold target areas that would be subject to further exploration activities. 

 

At this stage, the planned layout of the WRDs is deemed to be the most feasible and practical taking into 

consideration the above-mentioned factors. The designs of the WRDs would be further optimised throughout 

the duration of the feasibility study and during the detailed design phase. 
 

 

6.2.3 Alternative processing plant locations 

 

Two possible locations for the proposed sulphide processing plant were considered (see Figure 6-1).  The primary 

considerations in selecting the preferred location of the processing plant included:  

• Proximity and accessibility to developable ore bodies, since ore transport to the plant is one of the major 

operational costs;  

• Safety in relation to mining operations;  

• Surface topography - Flatter areas are preferred for the establishment of the plant as this reduces the 

amount of cut and/or fill required during construction (and consequently reducing construction costs); 

• Location of water courses; 

• Requirement to divert the existing powerline; 

• Presence of existing settlements; and 

• Geotechnical suitability of the substrate for the establishment of plant infrastructure. 

 

Based on the above factors, the preferred location of the proposed sulphide processing plant position was north-

east of the northern-end of the proposed TSF. 
 

 

6.2.4 Alternative Tailings Storage Facility locations 

 

Prior to the commencement of the design of the TSF, potential alternative site locations were considered. The 

primary considerations in identifying the preferred location of the TSF include:  

• Land use rights – The planned position of the TSF should be located within the existing Bilboes claims 

areas; 

• Surface topography - Flatter areas are preferred, as this reduces the amount of cut and/or fill required 

during construction (and consequently reducing construction costs); 

• Surface Water Features - Generally a TSF should be kept away from main rivers and streams and located 

outside of the 1:100-year flood line; 

• Distance from Process Plant - The TSF should be located as close as possible to the process plant while 

ensuring that the process plant is still located outside the zone of influence (failure zone) of the TSF.  

Normally a radius of 5 km around the process plant is considered; 

• Existing Infrastructure and Settlements - As far as possible any TSF should be sited away from local 

settlements, commercial areas and regional service infrastructure (e.g. provincial roads, main power lines 

and railway lines) to avoid the need for resettlement as well as minimising safety risks in the event of 

failure of the TSF; and 
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• Environmental Considerations - The presence of environmentally sensitive habitats and/or endangered 

fauna or flora can preclude sites from consideration for the TSF. Furthermore, the establishment of a single 

TSF for the LOM of the operations is preferred as the total impacted footprint is limited to one area and 

reduces potential habitat fragmentation. 

 

Based on the above-mentioned factors, the general location of the proposed TSF position (as highlighted in the 

Scoping Report) was selected by Bilboes as the preferred option.  Subsequent to the completion of additional 

engineering input, the shape and layout of the proposed TSF has been further refined (labelled as “TSF Option 1” 

on Figure 6-1).  

 

 

6.2.5 Alternative haul road alignments 

 

As part of the Scoping Phase, three alternative alignments were identified for the proposed haul road between 

the sulphide processing plant and Bubi Mine. As part of the stakeholder engagement process, the landowner of 

the Gwizaan Farm indicated that the proposed haul road routes would effectively sub-divide the farm and that 

this would not be acceptable.  Subsequently an additional alternative was put forward to amend a portion of the 

proposed Route Option 1 to follow the alignment of an existing road which is located near the eastern boundary 

of this farm portion, referred to the “Gwizaan Farm Diversion Loop” (see Figure 6-1). 

 

In light of the specific request from the landowner, the preferred alignment for the proposed haul road would 

follow Route Option 1 from the Isabella and McCays Mines and as it approaches the Gwizaan Farm boundary, it 

would incorporate the proposed Gwizaan Farm Diversion Loop and ultimately re-join the Route Option 1 

alignment just before it approaches the Bubi Mine. 
 

 

6.2.6 Alternative water supply options 

 
As part of the Scoping Phase, various alternatives for the provision of water were considered including the 

following: 

• Dewatering of the open pits; 

• Establishment of boreholes; 

• Abstraction from rivers and dams in the surrounding area; 

• Pumping water from the underground works of the neighbouring Motapa Mine; or 

• A combination of the above. 

 

Based on the detailed engineering work undertaken as part of the feasibility study, the proposed project will 

obtain water from a combination of recycling stormwater that is collected and contained from the operations 

(i.e. the TSF and associated return water dam, WRDs, processing plant areas, heap leach pads, open pits, etc.), 

recycling process water at the processing plant itself, and abstracting make-up water  (during the dry season) 

from the existing dam in Mbembesi River, located near the Isabella Mine. 

 

The key selection criteria used to determine the preferred water sources were: 

• The sustainability of both the resource and the supply; 

• Impact on existing water users; 
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• Water saving and recovery; 

• Water quality; and 

• Economic considerations. 
 

 

6.2.7 The “no project” option 

 
With respect to the “no project” option (the status quo), various impacts on the natural environment have taken 

place with the implementation of the existing operations.  Furthermore, various other impacts on the biophysical 

environment have results from the other existing land uses associated with cattle ranching, rural settlement and 

associated subsistence agriculture practices. Furthermore, social impacts as a result of poverty and social ills, 

especially associated with artisanal mining activities were noted. 

 

In the status quo, the above-mentioned impacts will continue to take place and result in the disturbance of 

surface water features and associated drainage patterns, as well as the destruction of biodiversity. Opportunities 

for social benefits associated with the establishment of the project will also be lost. 

 

Proceeding with the project attracts potential economic and social benefits as well as potential additional 

negative environmental and social impacts.  The significance of these is assessed in Section 8 of this report.  A 

management plan and monitoring programme is included in Section 9.  
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 DESCRIPTION OF THE PROJECT DEVELOPMENT 
 

This section provides background information on the current operations on site, provides a general overview 

of the project; presents a detailed description of the proposed project components; and describes the need 

and desirability for the proposed project. The information is based on the feasibility study prepared by DRA 

Mining (Pty) Ltd (DRA). 
 
 

7.1 PROJECT BACKGROUND AND OVERVIEW 
 

7.1.1 Current Operations 
 
Bilboes currently own and operate the Isabella-McCays-Bubi Oxide Complex, which comprises three existing 
gold mining operations – Isabella, McCays and Bubi (see Figures 7-1, 7-2, 7-3 and 7-4). The operations 
comprise 128 mining claims which are wholly owned by Bilboes with a total surface area of 2 664.4 hectares 
(ha). In addition to the above, Bilboes have three limestone claims areas with a total extent of 450 ha. 
 

The claims areas relating to each mining operations are as follows: 

• Isabella Mine claims: Cover a surface area of 1 864.4 ha and include the Calcite1-45, South1-2, Kerry 

North, Kerry West claims and a Special mine site 772; 

• McCays Mine claims: Cover a surface area of 330 ha and include the Ruswayi1-35 claim; and  

• Bubi Mine claims: Cover a surface area of 470 ha and include Chikosi1-40 and Chikosi SW 1-6 claims. 

 

During normal operations, Bilboes extracts oxide ore by means of conventional open pit mining followed by 

loading and hauling of material to a crushing plant prior to being loaded onto heap leach pads. The loaded 

heap leach pads are then irrigated with cyanide solution which leaches the gold. The pregnant cyanide 

solution gravitates from the heap leach pads into collection ponds from which it is pumped into the processing 

plant. In the processing plant, the gold is adsorbed from solution by means of activated carbon which is then 

eluted to produce a gold eluant. This gold eluant is electrowon and smelted to produce gold Doré. Additional 

information related to each of the existing mining operations is provided below. 
 
 

 Isabella 
 
The Isabella Mine comprises a number of individual open pits of varying sizes and depths, these include the 

Maria, Sybill, Aragon, Castile, Calcite and Diana pits with a coverage of 3 600 m from south west to north east. 

It is understood that some of these historical pits have been backfilled, including the Calcite 2 & 3 open pits. 

There are several WRDs strewn around the Isabella open pit areas. 

 

The existing heap leach pads with footprint of 23 ha and site offices are located to the west of the former 

Calcite Pits and north of the Aragon and Castile pits. 
 
 

 McCays 
 

The McCays Mine features two linear open pits running south-west to north-east. The main pit (McCays Pit) 

is approximately 1 200 m in length, with WRDs situated to the north and south of the pit. The processing plant 
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and heap leach pad are located toward the south-west end of this pit.  The northern pit (McCays Ext. 2 Pit) is 

smaller - only 300 m in length and has WRDs situated to the south of the pit. 

 

It is understood that the current heap leach pad footprint of 8 ha is much larger than the original design and 

as the leach ponds were never expanded, they do not have sufficient capacity to accommodate the full heap 

leach pad footprint. Consequently, excess water is discharged into the environment during and after rainfall 

events. Prior to discharge, ferrous sulfate is used to stabilise cyanide and the discharges are monitored (in 

terms of flow rate and water quality) and the results provided to Environmental Management Agency (EMA).  

 

As the Isabella and McCays operations are located in close proximity to one another, they also share various 

additional facilities, such as: 

• Processing plant; 

• Staff accommodation (comprising family units and single quarters) that are serviced by boreholes and 

either septic tanks or pit latrines; 

• Water reservoirs; 

• Offices; 

• Clinic; 

• Fuel tanks and oil bunker; 

• Power backup generators; 

• Salvage yard; 

• Wash bays; and 

• Scrap yard. 

 

The above facilities are located within the vicinity of the Isabella open pits and heap leach pad areas. 
 
 

 Bubi 
 
The open pits at Bubi Mine are narrow, approximately 30 m deep and positioned to almost form one slender 

pit approximately 3 000 m in length and orientated in a north-east to south-west direction. The pits are 

sometimes flooded, with water levels fairly deep below the surrounding ground levels (5 - 10 m), although 

the specialist hydrologist has indicated that the water level in the southern pit is shallower and closer to 

ground level.  The existing heap leach pad has a foot print of approximately 18 ha. 

 
The facilities located at the Bubi Mine include: 

• Processing plant; 

• Staff accommodation serviced by boreholes and a septic tank; 

• Offices; 

• Clinic; 

• Fuel tanks; 

• Power backup generator; and 

• Scrap yard. 

 

The Isabella and McCays Mines are currently on care and maintenance with limited processing of ore derived 

from the re-leaching of the existing heap leach pads. Re-leaching of the heap leach pads at Bubi commenced 

at the beginning of 2019.   
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7.2 PROJECT DATA  
 
Information on the scale of the proposed project is presented in Table 7-1. This is subject to refinement during 

the detailed project planning phase.  For the Feasibility Study, two options were considered for the project: 

• A Base Economic Case where the processing capacity of the processing plant would be ramped in Year 

4 and then decreased after Year 7; and 

• A Best Economic Case where production would only be reduced in Year 7. 

TABLE 7-1: SUMMARY OF PROJECT DATA  

Features  Statistics Comment 

Group Specific 

Resource Target mineral Gold-bearing sulphide ore Footprint largely confined to the existing 

open pits at the three mining operations.  Available resource Approximately 62 Mt  

Average grade 1.88 g/t 

Footprint Approximately 360 ha 

Mining 

Method 

Mining method Conventional open pit mining using truck and 

excavator combinations. 

Approximate footprint of the mining 

contractor area would be approximately 

140 ha 

Rate of mining Initially at 120 000 tpm and ramping up to 240 

000 t/month of ore in Year 4 before reducing 

to 180 000 tpm after Year 7 

Waste to Ore stripping ratio will be 

varied from 5 to 10: 1 

Life of project Approximately 15 years • McCays (Year 1 – 3) 

• Isabella (Year 4 – 7) 

• Bubi (Year 7 onwards) 

Open Pits Dimensions Footprint: 98 ha (final extent) 

Depth: Approximately 200 m 

 

Processing 

plant 

Plant design For the Base Economic Case (as per the 

Feasibility Study) the initial processing capacity 

would be 120 000 tpm. Production would then 

be ramped up to 240 000 tpm in Year 4 

(addition of plant equipment) and 180 000 tpm 

after Year 7. 

 

For the Best Economic Case the initial 

processing capacity would be 240 000 tpm. 

Production would then be reduced up to 

180 000 tpm in Year 7 (addition of plant 

equipment). 

- 

Footprint Processing plant: Approximately 20 ha 

Lime Crushing plant: Approximately 1.5 ha 

- 

Production Peak production of 200 000 ounces/ 6 220 kg 

per annum 

Initial production of 100 000 ounces and 

peaking to 200 000 ounces and dropping 

to 140 000 ounces after Year 7 

Waste Rock 

Dumps 

Dimensions Footprint: 495 ha 

Max height: 40 m 

 

Capacity Approximately 37.7 Mt  
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Features  Statistics Comment 

Group Specific 

Tailings 

Storage 

Facility 

Footprint Approximately 150 ha - 

Method of 

deposition 

Conventional wet slurry deposition   

Resource use Water demand Isabella-McCays: 184 000 m³ pm 

Bubi: 7 800 m³ pm 

Processing Plant: 480 000m3 pm 

 

Power demand Isabella-McCays: Approximately 36 MVA 

Bubi: Approximately 2 MVA 

 

Employment 

and housing 

Staff: construction ± 390 jobs (at peak) Majority of the workforce is planned to 

be sourced from nearby villages with 

existing accommodation within these 

areas.  Additional accommodation 

facilities would be provided at the 

planned contractor’s camp. 

Staff: operational ± 140 

Revenue 

generation 

Capital investment USD 235 million inclusive of 5% sustaining 

capital for Life of Mine inclusive of Initial 

capital of USD110 million for Phase 1.  

 

Annual cost to 

operate 

Approximately USD 60 million  

Timetable Construction Expected to commence in Q4 2020 and take 3 

years to complete 

Subject to the receipt of the necessary 

permits and funding. 

Production Anticipated to commence in the first quarter of 

2023 

 
 

7.3 LAYOUT OF SURFACE INFRASTRUCTURE 
 
The main infrastructural components of the proposed project include: 

• Existing open pits that would be mined deeper; 

• Proposed sulphide processing plant and limestone plant; 

• Proposed Tailings Storage Facility; 

• Proposed WRDs; 

• Proposed soil and low-grade stockpiles; 

• Proposed haul road from Bubi Mine to the new processing plant, and associated access roads; 

• Proposed contractor’s camp; 

• Water storage, sewerage and management infrastructure; 

• Pipeline systems from the plant to the new Tailings Storage Facility; and 

• Support facilities for the plant and workers, including offices, Houses, Buildings, Workshops, and other 

Social Amenities. 

 

The planned location of certain project components has been constrained either by existing infrastructure, 

the availability of suitable land, potential future mining areas that require further exploration, or safety 

requirements relating to the required blast safety zones associated with the operations. Pending the outcome 

of the detailed project planning investigations, some of the planned project infrastructure may have to be 

positioned elsewhere within the Bilboes mine claim areas. 
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7.4 MINING AND MINERAL PROCESSING OPERATIONS 
 

7.4.1 Mining 
 
The mining operations are based on conventional open pit mining techniques using hydraulic excavator and 

haul truck fleets. To efficiently excavate the in-situ materials drilling and blasting will be required to assist 

fragmentation and subsequent loading of material onto the articulated dump trucks.  At the open pits, mining 

benches would be developed and trucks would be used to haul material from working areas directly to either 

the WRD stockpiles or to the crushers.  

 

Sulphide mining operations would be undertaken at McCays initially (Year 1 – 3), move on to Isabella (Year 4 

– 7) and then ultimately be completed at Bubi (Year 7 onwards).  The total Life of Mine (LOM) is anticipated 

to be approximately 15 years, however this could be extended depending on the results and findings of 

ongoing exploration activities.  
 
 

7.4.2 Waste Rock/Overburden Management 
 
All of the waste material from the open pit excavation areas will be hauled to the planned WRD footprints 

situated in proximity to the open pits.  The current planned locations for the WRDs are illustrated in Figures 7-

2, 7-3 and 7-4, however these may change during the detailed design of the proposed project. 

 

The planned WRD construction method would entail the following: 

• A nominal wall of waste material would initially be constructed to confine the extent of the dumping 

area within the planned WRD footprint; 

• Waste material will be delivered to WRD by truck and tipped from the leading edge of the WRD towards 

the inside of the WRD footprint.  The waste will then be spread and shaped as necessary by earthmoving 

equipment; 

• The WRD would then be developed in successive lifts of up to 10 m in height, with each lift being 

completed before commencement of the subsequent lift; and 

• The WRD will be constructed at an angle of repose slopes of approximately 35°.  

 

In principle, the WRD lift heights shall be limited to 10 m with a minimum of a 10 m berm, with an overall 

height of 40 m. Seepage from the toe of the WRD, as well as runoff from the slopes, would be controlled by 

the construction of an outer containment wall. The containment wall will be considered to be the boundary 

between the clean and potentially contaminated water systems for the purposes of stormwater management. 

 

Some compaction of the waste is expected to take place during placement as trucks pass repeatedly over 

previously placed material on their way to and from the advancing faces of the WRDs. While compaction of 

wastes is desirable in order to maximise density and storage capacity, it is not a requirement for structural 

stability. Compaction will assist in reducing differential settlements with time, which will assist in ensuring the 

longer term integrity of surface water management measures. 
 
 

7.4.3 Mineral Processing 
 
An overview of the proposed mining and mineral processing operations is provided in Table 7-2 and illustrated 

in Figure 7-5 below.  This overview provides a brief description of each potential component of the operation 

and highlights inputs to and outputs from each component. It is expected that the process that will be 

employed for the project will be similar to that described in the table.  
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FIGURE 7-5: CONCEPTUAL PROCESS-FLOW DIAGRAM 
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TABLE 7-2: CONCEPTUAL PROCESS FLOW OF PROPOSED OPERATIONS 

Component Activities Inputs/Outputs Waste/emissions 

Open pit mining Assumed that same methodology as current operations would be employed: drilling and blasting 

activities followed by loading and hauling. Mined ore would be transported to a crushing plant. 

ROM 

Water 

Vehicles  

Explosives 

Fuels & Lubricants 

General Supplies 

Waste Rock 

Noise 

Dust 

Seepage 

Spillages 

Processing plant Materials handling and storage 

Handling and storage of materials at the processing plant would include the following: 

Ore stockpiles: Run-of-mine ore (ROM) would be stored and stockpiled at ROM Pad on-site. 

Stockpiled ROM would then be taken to the crushing plant for crushing and screening (see 

below). 

Low-Grade stockpiles Low grade mineralised waste would be stored in various stockpiles located 

within the claims areas. 

Intermediary process materials: Materials would be transported via trucks and stored on 

stockpiles or in buildings, as required.   

ROM 

Stockpile pads 

General supplies 

Stores 

Water 

Vehicles 

Fuels 

Lubricants 

Seepage 

Runoff  

Noise 

Dust 

Spillages 

General waste 

Hazardous waste 

 Crushing and screening 

ROM material would be crushed through a jaw and cone crushing circuit. The cone crushers 

would be in closed circuit with vibrating screens. Crushed ore (approx. 13 mm) would be stored 

on the Crushed Ore Stockpile ahead of the Milling Plant 

ROM 

Equipment 

Lubricants 

Dust 

Noise 

Spillages 

Processing plant Ball mill and cyclone classification 

The crushed material would be feed into a ball mill and cyclone classification circuit. The cyclone 

overflow (averaging around 80% passing 75 μm) would then be fed into the flotation conditioning 

tank while the underflow would gravitate back into the mill for further crushing and classification. 

Equipment 

Crushed ore 

Slurry 

Electricity 

Water 

Lubricants 

Dust 

Noise 

Spillages 
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Component Activities Inputs/Outputs Waste/emissions 

 Flotation Circuit 

The flotation circuit would comprise of rougher, cleaner, recleaner and scavenger circuits. The 

flotation circuit is expected to achieve gold recoveries of 90% at mass pulls of 5% for Isabella-

McCays and 10% for Bubi material. 

The flotation tails would be thickened in the water recovery circuit to recover water and then 

pumped to the flotation compartment of the proposed Tailings Storage Facility (see Section 7.4.4). 

Concentrate from the circuit would be transferred to a concentrate thickener with the underflow 

pumped to the BIOX® plant. 

Equipment 

Electricity 

Slurry 

Process water 

Pipes and pumps 

Flotation Reagents 

Spillages 

Dust 

Floatation tails 

 BIOX® Circuit 

The BIOX® circuit allows for the treatment of the sulphide ores prior to conventional cyanide 

leaching processing for the recovery of gold. The BIOX® circuit would facilitate the oxidation of 

sulphide minerals using bacteria to expose the gold for subsequent cyanidation, thereby increasing 

the achievable gold recovery. 

 

The BIOX® circuit will be designed and upgraded as follows: 

• Initially the plant would treat 5 ktpm to 6 ktpm (of dry solids) of flotation concentrate 

containing 19% sulphur. 

• Once ROM treatment rate is increased to 240 ktpm, which yields 10 ktpm to 12 ktpm of 

flotation concentrate, the plant would be upgraded by adding further BIOX® reactors and gold 

leaching tanks to the tail end of the respective circuits. 

 

Once ore from Isabella-McCays is depleted, Bubi would be mined at 180 ktpm. As a result of the 

higher sulphur content (26%) anticipated from the flotation concentrate produced by the ore, an 

additional duplicate BIOX® circuit would be required to operate in parallel. The plant would then be 

operated with two parallel BIOX® modules fed at 18 ktpm of flotation concentrate and containing 

26% sulphur. 

Equipment 

Electricity 

Slurry 

Process water 

Pipes and pumps 

Defoamer 

Nutrients 

Biocide 

Noise 

Spillages 

Dust 

 Counter Current Decantation (CCD) Thickener Circuit 

From the BIOX® circuit, the oxidised BIOX® product would gravitate into the CCD thickener circuit 

where the solids would be separated from the acidic solution. The acidic solution from the CCD 

Equipment 

Electricity 

Slurry 

Air emissions 

Noise 

Dust 
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Component Activities Inputs/Outputs Waste/emissions 

would then be pumped to the top of the neutralisation circuit. The solution would flow through a 

series of neutralisation tanks. Limestone would be crushed at the lime crushing plant located 

adjacent to the proposed sulphide plant. The crushed lime would be sent to the plant as a slurry via 

a ring main would be added to the solution to raise the pH. The neutralisation tanks would be 

agitated and aerated with the effluent gravitating to the bottom of the circuit. 

 

The neutralised effluent flowing from the last neutralisation tank would then be treated in the water 

recovery circuit to maximise water recovery before pumping the slurry to the BIOX® compartment 

of the proposed Tailings Storage Facility (see Section 7.4.4). The underflow from the last CCD 

thickener would be pumped to the CIL circuit for processing. 

Process water 

Pipes and pumps  

Flocculant 

Limestone 

Lime 

 

Spillages 

General waste 

Hazardous waste 

Tailings 

 Carbon in Leach (CIL) & Tailings 

The Carbon in Leach (CIL) process is designed to cyanide leach the fine slurry (thickened approx. 

75 ųm fraction) for gold and recover it onto carbon. Lime would also be used to control the pH to 

between 10 and 11 before cyanide is added to leach the gold from the solids. Activated carbon 

would then be added into the last CIL tank and pumped upstream (counter current to the flow of 

slurry) with inter-stage slurry pumps. The gold-loaded carbon would be eluted and electrowon in a 

carbon stripping circuit to produce a gold sludge which would be dried and smelted into gold Doré 

bars. A gold recovery of approximately 93% is expected in the CIL circuit. 

Equipment 

Electricity 

Slurry 

Process water 

Pipes and pumps 

Cyanide  

Lime 

Activated Carbon 

Caustic Soda 

Hydrochloric Acid 

SMBS (Sodium 

metabisulphite) 

Copper Sulphate 

CIL Tails 

Slag 

Air emissions 

Noise 

Dust 

Spillages 

General waste 

Hazardous waste 

Tailings Storage Facility 

(TSF) 

Tailings from the flotation circuit would be thickened in the water recovery circuit to recover water 

and then pumped to the Tailings Storage Facility for final disposal. Within the CCD Thickener Circuit, 

the neutralised effluent from the last neutralisation tank would also be treated in the water 

recovery circuit and the pumped to the TSF. 

 

Slurry 

Process water 

(recycled) 

HDPE lining 

Slurry (to tailings 

disposal facility) 

Hazardous waste 
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Component Activities Inputs/Outputs Waste/emissions 

The proposed development of the new TSF would entail the staged construction of an outer 

embankment using mine waste. It would be developed in a downstream manner and sized to fully 

contain all deposited tailings up to the point where the tailings deposition rate would reduce from 

240 000 tpm to 180 000 tpm (approx. Year 5). The remainder of the TSF would then be raised 

progressively with upstream wall raises using compacted mine waste. Lining of the Tailings Storage 

Facility would include a HDPE geomembrane liner for the BIOX® compartment of the proposed TSF, 

and a combination of a HDPE liner and a compacted clay liner for the floatation compartment of 

the TSF. 
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7.4.4 Tailings Storage Facility 

 

SLR Africa were appointed to undertake the detailed design of the TSF. The TSF design takes cognisance of the 

fact that there would be two different tailings streams (Floatation and BIOX® tailings), with each tailings stream 

deposited into separate compartments. A summary of the key characteristics of the TSF is included in Table 7-3. 

TABLE 7-3: KEY CHARACTERISTICS OF THE PROPOSED TSF 

Feature Detail 

Typical tailings physical and chemical characteristics 

Physical 

properties 

The flotation plant process and the BIOX® Process each of which produce a stream of tailings different 

from the other physically, rheologically, and chemically. The physical properties of each tailings stream 

are set out below: 

Characteristic Type of tailings Value Unit 

Percentage passing 75µm 
Flotation 

Isabella -McCays 82 – 86 % 

Bubi 77  

BIOX® Isabella -McCays 99 % 

Specific gravity 
Flotation 

Isabella – McCays 2.776 - 

Bubi 2.776 - 

BIOX® Isabella – McCays 2.710 - 

Permeability 
Flotation 

Isabella – McCays 2.9x10-8 – 1.5x10-8 m/s 

Bubi 4.5x10-7 – 8.0x10-8 m/s 

BIOX® Isabella – McCays 6.8x10-9 – 3.4x10-9 m/s 

Bulk Density 
Flotation 

Isabella – McCays 1.665 – 1.675 t/m3 

Bubi 1.570 – 1.596 t/m3 

BIOX® Isabella – McCays 1.584 – 1.607 t/m3 

In-situ dry density* 
Flotation 

Isabella – McCays 1.436 – 1.445 t/m3 

Bubi 1.348 – 1.368 t/m3 

BIOX® Isabella – McCays 1.137 – 1.163 t/m3 

Coefficient of consolidation (cv) 
Flotation 

Isabella – McCays 242 – 457 m2/year 

Bubi 1814 - 4998 m2/year 

BIOX® Isabella – McCays 19.6 – 33.9  m2/year 

Coefficient of volume 
compressibility (mv) 

Flotation 
Isabella – McCays 0.223 – 0.744 mm2/MN 

Bubi 0.099 – 0.317 mm2/MN 

BIOX® Isabella – McCays 0.383 – 0.922 mm2/MN 

Cohesion 
Flotation 

Isabella – McCays 5 kPa 

Bubi 0 kPa 

BIOX® Isabella – McCays 6 kPa 

Friction Angle 
Flotation 

Isabella – McCays 31 Degrees 

Bubi 33 Degrees 

BIOX® Isabella – McCays 34 Degrees 
 

Expected pH 7.5 – 7.9 

Safety 

classification 

The Bilboes TSF is classified as a Medium Hazard to High Hazard facility due to the number of 

residents in zone of influence estimated to be between 8 and 16 (determined in accordance with the 
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Feature Detail 

South African Code of Practice for Mine Residue Deposits (SABS 0286:1998) and the requirements of 

Mineral Regulation 527 of 23 April 2004). The classification considered the two compartments as one 

facility. 

Preliminary design details 

Physical 

dimensions 
Description 

Flotation 

Compartment 

BIOX® 

Compartment 

Footprint area within downstream toe of starter wall (ha) 115.0 18.2 

Life (years) 11 11 

Lowest toe elevation (mamsl) 1139 1147 

Final elevation (mamsl) 1166 1162 

Average height (m) 13.5 7.5 

Maximum height (m) 27 15 

Top surface area at final elevation (excl. side slopes) (ha) 88.1 11.44 

Initial design storage capacity at final elevation (Mm3) 19.6 1.4 

Initial design storage capacity at final elevation (Mt) 26.44 1.84 

TSF overall outer slope (1v:xh) 3 3 
 

Tailings delivery 

and deposition 

Pipe Size Flotation Tailings BIOX® Tailings 

Tailings delivery pipelines from 

plant 
400 mm NB steel pipe 200mm NB steel pipe 

Perimeter slurry ring feed spigot 

pipelines around TSF 

DN450 PE100 PN16 HDPE pipes with 

DN200 HDPE spigot off-takes 

DN200 PE100 PN10 HDPE pipes with 

DN110 HDPE spigot off-takes 
 

Initial deposition will be directed at the base of the full containment wall and will be carefully managed 

to ensure that the toe and finger drains are not damaged.  

Once the tailings have reached the height of the starter walls, raising of TSF will be with tailings in an 

upstream construction method of dam development. The rate of rise of the TSF is limited to 2.0 m/year 

or less to ensure sufficient drying and consolidation of the tailings material.   

Geotechnical 

considerations 

Clayey/Silty sands (SC materials) and poorly graded gravels (GP-GC) are found throughout the site. 

The materials on site have appreciable clay content and are predominantly made up of sand and silt 

(SC) or gravel and sand (GP-GC).  

Topsoil 

stripping 

Topsoil will be stripped to a depth of 400 mm and stockpiled in accordance with the soil conservation 

procedure. Stripping and stockpiling of topsoil will be done as part of the initial TSF construction. 

TSF lining The TSF barrier system comprise the following (from top down): 

Layer Description 
Flotation Tailings BIOX® Tailings 

TSF RWD TSF RWD 

HDPE geomembrane 

thickness 
1.5 mm 2 mm 2 mm 2 mm 

Base layers 

300 mm selected 

clayey material 

(compacted in 2x150 

mm thick layers) 

300 mm compacted 

clay liner 

(compacted in 2x150 

mm thick layers) 

600 mm compacted clay 

liner (compacted in 

4x150 mm thick layers) 

600 mm compacted 

clay liner 

(compacted in 4x150 

mm thick layers) 

In-situ base 

preparation 

Rip and re-compact 

150 mm in-situ layer 

Rip and re-compact 

150 mm in-situ layer 

Rip and re-compact 150 

mm in-situ layer 

Rip and re-compact 

150 mm in-situ layer 
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Feature Detail 

For the flotation compartment, the above only applies up to 200 m into the 

basin. The central portion of the flotation compartment will be lined with 

CCL as described below: 

N/A Flotation Compartment Central Portion of Basin Liner 

1 600 mm CCL 

2 150 mm Base preparation 

 

• Prepared sub-base per the requirements of SANS 10409: 

o Flotation TSF – 300 mm thick layer of selected material compacted in 150 mm layers to 98% 

Standard Proctor density (at 2-3% above optimum moisture content). The selected material 

will be borrowed from the TSF footprint. 

o BIOX® TSF – 600 mm compacted clay layer (CCL) compacted in 150 mm layers to 98% 

Standard Proctor density (at 2-3% above optimum moisture content). 

 

In addition to the above described composite liner, infiltration of leachate from the TSF to 

groundwater is further restricted by the relatively low-permeability fine tailings as follows: 

• Flotation Tailings permeability: 2.9x10-8 m/s – 1.5x10-8 m/. 

• BIOX® Tailings permeability: 4.5x10-7 m/s – 8.0x10-8 m/s. 

TSF walls Description Flotation Compartment BIOX® Compartment 

Lowest toe elevation (mamsl) 1139.000 1147.000 

Stage 1 Minimum crest elevation (mamsl) 1148.500 1154.500 

Stage 2 crest elevation (mamsl) 1154.500 1158.000 

Stage 3 crest elevation (mamsl) 1158.000 1158.000 

Upstream (inner) slope of wall 1V:2.5H 1V:2.5H 

Downstream (outer) slope of wall 1V:3H 1V:3H 

Stage 3 wall height (Max) (m) 19.5 11 

Stage 2 wall height (Ave) (m) 15.5 11 

Stage 1 wall height (Min) (m) 9.5 7.5 
 

Drainage 

system 

Filter drainage system comprising: 

• Flotation TSF – 8.5 m wide, 500 mm deep toe drain located immediately adjacent to the upstream 
toe of the starter wall. 

• BIOX® TSF – 7.5 m wide, 500 mm deep toe drain located immediately adjacent to the upstream 
toe of the starter wall. 

• Both compartments have a reticulation of above-liner finger drains consisting of a configuration of 
160 mm and 110 mm diameter slotted seepage collector pipes in the basin discharging to the 
solution trench independently of the toe drains to allow monitoring. 

• Drain outlets comprising 160 mm diameter solid HDPE pipes. 

Solution trench along the outside length of the main starter wall that is minimum 1 m deep, 0.5 m at 

base, 1V:1.5H side slopes for the concrete lined bottom section, and 1V:2H for the top unlined 

section (see below section). 
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Feature Detail 

 

Decant system 
Intake Structure 

Height of rings 

(m) 

Number of 

intakes for 

decanting 

Number of 

“breather” 

intakes 

Total number of 

intakes on 

structure 

Flotation Temporary Intake No. 1 (FT1) 2.4 2 0 2 

Flotation Temporary Intake No. 2 (FT2) 2.9 2 0 2 

Flotation Temporary Intake No. 3 (FT3) 10.6 2 0 2 

Flotation Permanent Intake (FP) 18 3 1 4 

BIOX® Temporary Intake (BT) 1.3 1 0 1 

BIOX® Permanent Intake (BP) 18 1 1 2 

 

Decant systems consist of temporary intake structures (designated FT) and permanent intakes 

(designated FP). The intake structures have both top and side inlets. 

 

Penstock Outfall pipe sizes: 

• Flotation TSF – 825 mm ND spigot and socket concrete pipeline, constructed on a raised platform 
due to shallow bedrock. 

• BIOX® TSF – 525 mm ND spigot and socket concrete pipeline, buried about 1.2 m. 
• Concrete energy dissipator structure at the decant pipeline outlet from where decant water flows 

into the concrete lined solution trench. 

Access and 

access control 

Gravel road (5 m wide) around the perimeter of the TSF. 

Fencing would only be provided for the two Return Water Dams. The fence would be 1.8 m high and 

made from galvanised diamond mesh (6-strand).  Appropriate warning signs would be displayed on 

the fence. 

Clean 

stormwater 

diversion 

A stormwater diversion channel and berm upstream of the TSF directs clean surface water run off 

away from the TSF and return / stormwater dams. 

The stormwater diversion channel is 0.5 to 1.0 m deep, and 0.5 m wide at the base, with 1V:1H side 

slopes. The stormwater diversion berm (constructed with the material from the channel) is 0.5 m 

high, and 0.5 m wide at the crest, with 1V:1H side slopes, and constructed with SC material.  

Seismicity The Bilboes TSF seismic assessment recommended PGA value as follows: 

• OBE (1 in 1 000-year recurrence interval): 0.135 g (1.35 m/s2) 
• MCE (1 in 10 000-year recurrence interval): 0.25 g (2.5 m/s2). 
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Feature Detail 

On-going 

rehabilitation  

There would be on-going rehabilitation of tailings through the application of the rising green wall. The 

TSF design slopes adopted (1V:4H) are considered environmentally stable to allow for indigenous 

vegetation growth with minimal ongoing maintenance. To assist with the vegetation establishment, 

the vegetation will be manually planted and irrigated during the initial stages. 

 

A cover involving topsoil and subsoil (in combination with the rocky waste rock material placed during 

construction protruding) will be progressively placed onto the side slopes of the TSF as the same is 

developed. These protrusions are advantageous as the mimic natural slopes and dissipate the kinetic 

energy of rain drops as they strike the surface. 

 

The tops surface will be covered with topsoil mixed into tailings. The top surface will then be 

paddocked into smaller catchments in order to reduce water flow lengths. 

TSF monitoring During the life of the TSF, various elements will be monitored to ensure the integrity of the TSF 

complex.  Monitoring elements will include: 

• TSF engineering parameters  
• Groundwater monitoring programme  
• Dust monitoring programme 
• Seepage around TSF toe and slope embankments, check for heaving at the TSF toe, checking for 

slip/wedge failures; general condition of solution trench, erosion gullies on slopes, safety around 
penstock intakes and catwalk, safe access to all other areas of the TSF, condition of the perimeter 
fence and warning signs etc.   

Dust control TSF will be constructed of waste rock during the initial 7 years and not much dust is expected from 

the TSF slopes. Most of the dust is expected to be generated from perimeter crest of the  

 

TSF and from embankment slopes beginning from the second half of the LoM. The rising green wall 

principle and a perimeter berm along the crest of the TSF (typical for spigot operations) will 

significantly reduce dust emissions. Dust emissions from the basin of the TSF will be suppressed due 

to the relatively large area comprising either wet tailings (recently deposited) or the supernatant 

water pool. 

 

There will still be vehicular traffic during the first half of the operational phase due to ongoing 

construction of the waste rock containment wall. Care will be taken to ensure the access roads are 

wetted in order to reduce dust emissions especially during the dry season. 

Contingency 

plans 

The following situations, all of which could adversely affect slope stability of the TSF, may arise that 

will require contingency plans: 

• Poor operational control 
• Insufficient freeboard 
• An unexpected increase in the phreatic surface within the TSF  
• Leakage from the TSF and/or RWDs 
• A blocked drain outlet that may lead to the above 
• Reduction in penstock decant capacity due to blockage within penstock tower or outfall pipeline 
• Extreme rainfall and/or failure of the upstream stormwater diversion berm or flood protection 

berms 
• Failure of the tailings to desiccate sufficiently and achieve the target void ratio within the time 

needed to achieve a 2 m/yr rate of rise 
• Excessive seepage noted on sidewalls 
• Insufficient beach angle (too flat) 
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Feature Detail 

• Severe gully formation on the TSF side slopes. 

In each case, the problem will be investigated and, where necessary, remediation measures will need 

to be put in place timeously. Remediation may range from a simple repair to a designed engineering 

solution that ensures the on-going integrity of the TSF. 

 

In the event that a significant increase in groundwater pollution is indicated by one or more of the 

monitoring boreholes, the source would need to be identified and appropriate measures put in place 

to prevent further pollution and to control the pollution plume if necessary (e.g. seepage interception 

system).  

Closure, 

rehabilitation 

and aftercare 

At closure, the following activities will be undertaken: 

 

Top surface of the TSF 

• Remove all infrastructure, pipelines, supports etc.; 
• Sealing of penstock intakes and decant pipeline; 
• Push up 2 m high perimeter berm and internal paddock berms (at 50 m centre-to-centre 

spacing), all covered with 0.5 m thick layer of rock or overburden material; 
• Cover inside of paddocks with 0.2 m thick topsoil layer (not on berms); and 
• Establish vegetation cover inside paddocks (not on berms). 

 

Side slopes of the TSF 

• Include chutes running diagonally across the slope at regular intervals forming “corkscrew” 
configuration. 

• Re-establish cover on patches that washed away during ongoing closure construction and 
establish pockets of vegetation at 50 per hectare. 

 

Toe and surrounding area of TSF: 

• Remove all infrastructure, pipelines, supports etc.; 
• Reshape and clean out paddocks and solution trench; and 
• Re-establish vegetation cover all around and inside paddocks. 

 

 

7.5 CONSTRUCTION ACTIVITIES AND FACILITIES 

 

Temporary construction facilities will be established on site. These facilities would include the following: 

• Contractor’s camp; 

• Workshops and stores; 

• Washbays; 

• Laydown areas; 

• Ablution facilities; 

• Offices; 

• Fuel handling and storage area; 

• Handling and storage area for construction materials such as paints, solvents, oils, grease; and 

• Generators for temporary power supply. 
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These facilities would either be removed at the end of the construction phase or incorporated into the layout of 

the plant (e.g. contractor’s camp).  

 

Construction activities that are expected to be undertaken on site include: 

• Clearing of vegetation in line with a biodiversity management plan to be developed for the project; 

• Stripping and stockpiling of soil resources in line with a soil conservation procedure to be developed for 

the project; 

• Developing borrow pits within the project footprint for sourcing building materials; 

• Digging foundations and trenches; 

• Establishing access and service roads; 

• Delivery of materials; 

• Preparing footprint of the proposed Tailings Storage Facility; 

• Excavating process and water storage ponds; and 

• General building activities including the erection of structures. 
 

 

7.6 TRANSPORT NETWORK 

 

7.6.1 ROAD AND ACCESS POINTS 

 

 Existing Network 

 

The regional road network consists of both partially paved and unpaved roads and is in a generally poor 

condition. The access roads to, from and within the existing operations are unpaved roads of varying quality.  
 

 

 Project Requirements 

 

Public access along the proposed haul road between the Bubi and Isabella and McCays operations would be 

permitted. In this regard, new intersections, and associated speed and traffic control measures, would be 

established at all the locations where the proposed haul road would cross existing public roads. The specific 

speed and traffic control requirements would be specified by the Ministry of Transport and Infrastructural 

Development. 

 

The public road passing through the McCays mine claims area would be diverted around the existing open pits 

to facilitate the planned additional mining in these areas. The planned road diversion would be undertaken and 

funded by Bilboes with approval from the Ministry of Transport and Infrastructural Development. 

 

Existing internal access/haul roads would be used to provide access to and from the open pits, while new roads 

would be established to provide access to and from the WRDs, sulphide processing plant area and TSF.   

 

The majority of the workforce would be sourced locally, including from nearby communities. Thus, there could 

be an increase in project related traffic in the area due to the following factors: 
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• Workers travelling to and from site each day; 

• Project related light vehicles; 

• Delivery of equipment, reagents, construction vehicles, supplies and consumables to site; 

• Transport of the gold Doré product to Fidelity Printers & Refiners in Harare; and 

• Collection of waste materials (domestic and hazardous) from site. 

 

The exact volumes of project-related traffic on public roads are currently not known. Raw materials and supplies 

for the project are expected to come from within Zimbabwe, South Africa and/or other countries.  
 

 

7.6.2 Air Transport 

 

Establishment of an airstrip was initially proposed as part of the Scoping Phase. However, this component of the 

proposed project will be considered in future and has thus been excluded from further consideration in this ESIA. 
 

 

7.6.3 Pipelines 

 

 Process 

 

Pipeline networks would be required within the proposed sulphide process plant circuit for the transportation 

of the required reagents at various stages of the process. The required pipelines would be confined to the 

footprint of the proposed processing plant. 
 

 

 Tailings 

 

Tailings generated by the processing plant would be pumped to the TSF by means of a pipeline network. The 

return water from the Return Water Dam at the TSF would be pumped to the sulphide plant for reuse in the 

process.  
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7.7 WATER SUPPLY AND MANAGEMENT 

 

7.7.1 Existing Water Supply 

 

The main water supply sources for the current operation are pit dewatering and series of boreholes located at 

each of the existing operations. These boreholes are used for supply of potable water, whereas any process 

water is typically abstracted from the open pits when needed. 
 

 

7.7.2 Additional Water Supply 

 

In addition to the existing water supply options highlighted above, the proposed mining operations would also 

utilise stormwater that is collected and contained from the operations (i.e. the TSF and associated return water 

dam, WRDs, processing plant areas, heap leach pads, open pits, etc.) and recycled in the processing plant itself.   

 

Notwithstanding the above-mentioned sources, the findings of the project water balance (see below) indicate 

that additional make-up water would still be required for the proposed operations during the dry season. The 

identified source for this make up water is the abstraction of water from the existing dam in Mbembesi River, 

located near the Isabella Mine after necessary approvals are obtained from the Zimbabwe National Water 

Authority. 

 

Various water management facilities are required to store the potable and make-up water, handle and store on-

site process water and keep clean and dirty water runoff separate.  
 

 

7.7.3 Water Balance 

 

The water balance results are summarised into monthly average, wet and dry season water balances, as well as 

the average monthly water balances. The wet and dry seasons are represented by the average of January and 

the average of July results respectively, for each of the planned mining phases (i.e. mining first at McCays, then 

Isabella and finally at Bubi) of the LOM. The monthly average, monthly dry and monthly wet season water 

balance calculations are presented in Figures 7-6 to 7-14 below. 

 

As noted in Section 7.7.2 above, the results of the water balance indicate that the proposed operations would 

require make-up water during the dry seasons. The volume of additional water required would be between 

approximately 144 000 m3 and 183 000 m3 per month.  Furthermore, the water balance indicates that discharges 

of excess water would be required during the wet season. 
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FIGURE 7-6: MONTHLY WET SEASON WATER BALANCE FOR PHASE 1 

 

 

 

 

 

Notes:

Inflows Bilboes Site Wide Water Balance 

Outflows Water Circuit Diagram 

Recycled

All Flow Rates in m
3
/month

Potable Water 127.68 Losses

638.4 Inflow Balance Outflow

638 638 510.72 Treated sewage wastewater disposal

Groundwater Inflow 12 857 Open Pits - Isabela & McCays 32 204.2 Dust suppression around pits

5 256 Evaporation

Stormwater 24 603 Inflow Balance Outflow

37 460 37 460.4

S 0

Runoff  from WRDs 189 371 38 631.7 Evaporation 

Direct rain 3 787 WRD PCDs 97 085 Excess

Inflow Balance Outflow

193 159 193 158.6

Plant PCD 2 466 Evaporation

Stormwater Plant & 

Stockpiles 11 780 Inflow Balance Outflow 0 Excess

Direct Rain 2 356 14 136 14 136 57 442

0 Plant losses 

Losses 

11 670 Processing Plant 

Flotation Plant 

Inflow Balance Outflow Process  Recovery 

Raw Water  Float 21 888 489 890 489 890 309 890

Make up Process Water 0

BIOX - CIL Plant 6 490

Raw  Water  Biox 17 510 Inflow Balance Outflow Biox Recovery 89 000

24 000 24 000 44 740

Excess

0

Return Water Dam -Float 8 766

Inflow Balance Outflow 0

Stormwater 9 924 97 766 97 766

180 000 24 000

Stormwater 2 811 Return Water Dam- Biox 2 483 Evaporation 

Inflow Balance Outflow 10 699 Discharge

Tailings Storage Facility 19 672 19 672

TSF Flotation 87 842

Inflow Balance Outflow

Stormwater 112 855 292 855 292 855 160 613 Evaporation

44 400 Interstitial lock up & seepage losses

TSF Biox 

16 860

Stormwater 13 705 Inflow Balance Outflow 18 625 Evaporation

37 705 37 705 2 220 Interstitial lock up & seepage losses

Groundwater Inflow 0 Open Pit -  Bubi 8 856 Dust suppression around pits 

Stormwater 9 279 Inflow Balance Outflow 424 Evaporation

9 279 9 279

0

PCD/ Settling storage  Dam

 Heap Leach pads & WRD 9 279 Inflow Balance Outflow 2 248 Evaporation

Direct rainfall 1 959 11 238 11 238 8 991 Other  Uses / Community 

Total Inflows Balance  m3/month

Boreholes / Raw Water 

Sources 

Total Outflows 
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FIGURE 7-7: MONTHLY DRY SEASON WATER BALANCE FOR PHASE 1 

 

 

 

 

 

 

 

 

Notes:

Inflows Bilboes Site Wide Water Balance 

Outflows Water Circuit Diagram 

Recycled

All Flow Rates in m3/month

Potable Water 127.68 Losses

638.4 Inflow Balance Outflow

638 638 510.72 Treated sewage wastewater disposal

Groundwater Inflow 12 857 Open Pits - Isabela & McCays 8 759.1 Dust suppression around pits

4 197 Evaporation

Stormwater 99 Inflow Balance Outflow

12 956 12 956.3

S 0

Runoff  from WRDs 763 155.7 Evaporation 

Direct rain 15 WRD PCDs 0 Excess

Inflow Balance Outflow

779 779

Plant PCD 64 Evaporation

Stormwater Plant & 

Stockpiles 54 Inflow Balance Outflow 0 Excess

Direct Rain 11 64 64 623

2 455 Plant losses 

Losses 

0 Processing Plant 

Flotation Plant 

Inflow Balance Outflow Process  Recovery 

Raw Water  Float 21 888 489 890 492 345 309 890

Make up Process Water 143 693

BIOX - CIL Plant 4 035

Raw  Water  Biox 17 510 Inflow Balance Outflow Biox Recovery 13 796

24 000 24 000 0

Deficit

2 455

Return Water Dam -Float 4 170

Inflow Balance Outflow 0

Stormwater 40 17 967 17 967

180 000 24 000

Stormwater 11 Return Water Dam- Biox 1 723 Evaporation 

Inflow Balance Outflow 514 Discharge

Tailings Storage Facility 6 272 6 272

TSF Flotation 17 927

Inflow Balance Outflow

Stormwater 455 180 455 190 578 128 252 Evaporation

44 400 Interstitial lock up & seepage losses

TSF Biox 

6 260

Stormwater 55 Inflow Balance Outflow 15 575 Evaporation

24 055 24 055 2 220 Interstitial lock up & seepage losses

Groundwater Inflow 0 Open Pit -  Bubi 0 Dust suppression around pits 

Stormwater 37 Inflow Balance Outflow 37 Evaporation

37 37

0

PCD/ Settling storage  Dam

 Heap Leach pads & WRD 37 Inflow Balance Outflow 9 Evaporation

Direct rainfall 8 45 45 36 Other  Uses / Community 

Total Inflows Balance  m3/month

Boreholes / Raw Water 
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Total Outflows 
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FIGURE 7-8: MONTHLY AVERAGE WATER BALANCE FOR PHASE 1 

 

 

 

 

 

 

 

 

 

Notes:

Inflows Bilboes Site Wide Water Balance 

Outflows Water Circuit Diagram 

Recycled

All Flow Rates in m
3
/month

Potable Water 127.68 Losses

638.4 Inflow Balance Outflow

638 638 510.72 Treated sewage wastewater disposal

Groundwater Inflow 12 857 Open Pits - Isabela & McCays 17 392.5 Dust suppression around pits

5 050 Evaporation

Stormwater 9 586 Inflow Balance Outflow

22 443 22 443

S 0

Runoff  from WRDs 73 782 15 051.4 Evaporation 

Direct rain 1 476 WRD PCDs 24 271 Excess

Inflow Balance Outflow

75 257 75 257

Plant PCD 1 529 Evaporation

Stormwater Plant & 

Stockpiles 4 272 Inflow Balance Outflow 0 Excess

Direct Rain 854 5 126 5 126 35 934

0 Plant losses 

Losses 

3 597 Processing Plant 

Flotation Plant 

Inflow Balance Outflow Process  Recovery 

Raw Water  Float 21 888 489 890 489 890 309 890

Make up Process Water 83 982

BIOX - CIL Plant 4 794

Raw  Water  Biox 17 510 Inflow Balance Outflow Biox Recovery 34 599

22 305 24 000 44 740

Deficit

0

Return Water Dam -Float 5 749

Inflow Balance Outflow 0

Stormwater 3 867 40 347 40 347

180 000 24 000

Stormwater 1 095 Return Water Dam- Biox 1 858 Evaporation 

Inflow Balance Outflow 514 Discharge

Tailings Storage Facility 10 118 7 166

TSF Flotation 36 481

Inflow Balance Outflow

Stormwater 43 970 223 970 232 765 151 884 Evaporation

44 400 Interstitial lock up & seepage losses

TSF Biox 

9 022

Stormwater 5 340 Inflow Balance Outflow 18 098 Evaporation

29 340 29 340 2 220 Interstitial lock up & seepage losses

Groundwater Inflow 0 Open Pit -  Bubi 3 308 Dust suppression around pits 

Stormwater 3 615 Inflow Balance Outflow 307 Evaporation

3 615 3 615

0

PCD/ Settling storage  Dam

 Heap Leach pads & WRD 3 615 Inflow Balance Outflow 876 Evaporation

Direct rainfall 763 4 379 4 379 3 503 Other  Uses / Community 

Total Inflows Balance  m3/month

Boreholes / Raw Water 

Sources 

Total Outflows 
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FIGURE 7-9: MONTHLY WET SEASON WATER BALANCE FOR PHASE 2 

 

 

 

 

 

 

Notes:

Inflows Bilboes Site Wide Water Balance 

Outflows Water Circuit Diagram 

Recycled

All Flow Rates in m
3
/month

Potable Water 127.68 Losses

638.4 Inflow Balance Outflow

638 638 510.72 Treated sewage wastewater disposal

Groundwater Inflow 15 788 Open Pits - Isabela & McCays 35 135.1 Dust suppression around pits

5 256 Evaporation

Stormwater 24 603 Inflow Balance Outflow

40 391 40 391.3

S 0

Runoff  from WRDs 189 371 38 631.7 Evaporation 

Direct rain 3 787 WRD PCDs 98 163 Excess

Inflow Balance Outflow

193 159 193 158.6

Plant PCD 2 355 Evaporation

Stormwater Plant & 

Stockpiles 11 780 Inflow Balance Outflow 0 Excess

Direct Rain 2 356 14 136 14 136 56 364

0 Plant losses 

Losses 

11 782 Processing Plant 

Flotation Plant 

Inflow Balance Outflow Process  Recovery 

Raw Water  Float 40 128 989 899 989 899 629 899

Make up Process Water 0

BIOX - CIL Plant 12 979

Raw  Water  Biox 35 021 Inflow Balance Outflow Biox Recovery 251 727

48 000 48 000 89 457

Excess

0

Return Water Dam -Float 8 766

Inflow Balance Outflow 0

Stormwater 9 924 220 253 260 493

360 000 48 000

Stormwater 2 811 Return Water Dam- Biox 2 483 Evaporation 

Inflow Balance Outflow 25 989 Discharge

Tailings Storage Facility 41 452 41 452

TSF Flotation 210 329

Inflow Balance Outflow

Stormwater 99 742 459 742 459 742 160 613 Evaporation

88 800 Interstitial lock up & seepage losses

TSF Biox 

38 640

Stormwater 13 705 Inflow Balance Outflow 18 625 Evaporation

61 705 61 705 4 440 Interstitial lock up & seepage losses

Groundwater Inflow 0 Open Pit -  Bubi 8 432 Dust suppression around pits 

Stormwater 9 279 Inflow Balance Outflow 424 Evaporation

9 279 8 856

0

PCD/ Settling storage  Dam

 Heap Leach pads & WRD 9 279 Inflow Balance Outflow 2 248 Evaporation

Direct rainfall 1 959 11 238 11 238 8 991 Other  Uses / Community 

Total Inflows Balance  m3/month

Boreholes / Raw Water 

Sources 

Total Outflows 
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FIGURE 7-10: MONTHLY DRY SEASON WATER BALANCE FOR PHASE 2 

 

 

 

 

 

 

 

Notes:

Inflows Bilboes Site Wide Water Balance 

Outflows Water Circuit Diagram 

Recycled

All Flow Rates in m
3
/month

Potable Water 127.68 Losses

638.4 Inflow Balance Outflow

638 638 510.72 Treated sewage wastewater disposal

Groundwater Inflow 15 788 Open Pits - Isabela & McCays 11 690.0 Dust suppression around pits

4 197 Evaporation

Stormwater 99 Inflow Balance Outflow

15 887 15 887.2

S 0

Runoff  from WRDs 763 155.7 Evaporation 

Direct rain 15 WRD PCDs 0 Excess

Inflow Balance Outflow

779 779

Plant PCD 64 Evaporation

Stormwater Plant & 

Stockpiles 54 Inflow Balance Outflow 0 Excess

Direct Rain 11 64 64 623

0 Plant losses 

Losses 

0 Processing Plant 

Flotation Plant 

Inflow Balance Outflow Process  Recovery 

Raw Water  Float 40 128 989 899 989 899 629 899

Make up Process Water 182 974

BIOX - CIL Plant 12 979

Raw  Water  Biox 35 021 Inflow Balance Outflow Biox Recovery 136 275

48 000 48 000 0

Deficit

0

Return Water Dam -Float 7 331

Inflow Balance Outflow 0

Stormwater 40 143 443 143 606

360 000 48 000

Stormwater 11 Return Water Dam- Biox 2 077 Evaporation 

Inflow Balance Outflow 12 996 Discharge

Tailings Storage Facility 28 052 28 052

TSF Flotation 143 403

Inflow Balance Outflow

Stormwater 455 360 455 360 455 128 252 Evaporation

88 800 Interstitial lock up & seepage losses

TSF Biox 

28 040

Stormwater 55 Inflow Balance Outflow 15 575 Evaporation

48 055 48 055 4 440 Interstitial lock up & seepage losses

Groundwater Inflow 0 Open Pit -  Bubi 0 Dust suppression around pits 

Stormwater 37 Inflow Balance Outflow 37 Evaporation

37 37

0

PCD/ Settling storage  Dam

 Heap Leach pads & WRD 37 Inflow Balance Outflow 9 Evaporation

Direct rainfall 8 45 45 36 Other  Uses / Community 

Total Inflows Balance  m3/month

Boreholes / Raw Water 

Sources 

Total Outflows 
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FIGURE 7-11: MONTHLY AVERAGE WATER BALANCE FOR PHASE 2 

 

 

 

 

 

 

 

 

 

 

 

Notes:

Inflows Bilboes Site Wide Water Balance 

Outflows Water Circuit Diagram 

Recycled

All Flow Rates in m3/month

Potable Water 127.68 Losses

638.4 Inflow Balance Outflow

638 638 510.72 Treated sewage wastewater disposal

Groundwater Inflow 0 Open Pits - Isabela & McCays 24 603.3 Dust suppression around pits

0 Evaporation

Stormwater 24 603 Inflow Balance Outflow

24 603 24 603.3

S 0

Runoff  from WRDs 189 371 38 631.7 Evaporation 

Direct rain 3 787 WRD PCDs 125 533 Excess

Inflow Balance Outflow

193 159 193 158.6

Plant PCD 2 355 Evaporation

Stormwater Plant & 

Stockpiles 11 780 Inflow Balance Outflow 0 Excess

Direct Rain 2 356 14 136 8 770 28 994

0 Plant losses 

Losses 

6 415 Processing Plant 

Flotation Plant 

Inflow Balance Outflow Process  Recovery 

Raw Water  Float 53 261 821 952 819 355 549 355

Make up Process Water 0

BIOX - CIL Plant 22 387

Raw  Water  Biox 49 613 Inflow Balance Outflow Biox Recovery 183 927

72 000 72 000 127 837

Excess

0

Return Water Dam -Float 8 766

Inflow Balance Outflow 0

Stormwater 9 924 152 453 192 693

270 000 72 000

Stormwater 2 811 Return Water Dam- Biox 2 483 Evaporation 

Inflow Balance Outflow 10 699 Discharge

Tailings Storage Facility 63 232 35 569

TSF Flotation 142 529

Inflow Balance Outflow

Stormwater 99 742 369 742 347 542 160 613 Evaporation

44 400 Interstitial lock up & seepage losses

TSF Biox 

60 420

Stormwater 13 705 Inflow Balance Outflow 18 625 Evaporation

85 705 85 705 6 660 Interstitial lock up & seepage losses

Groundwater Inflow 8 106 Open Pit -  Bubi 16 961 Dust suppression around pits 

Stormwater 9 279 Inflow Balance Outflow 424 Evaporation

17 385 17 385

0

PCD/ Settling storage  Dam

 Heap Leach pads & WRD 9 279 Inflow Balance Outflow 2 248 Evaporation

Direct rainfall 1 959 11 238 11 238 8 991 Other  Uses / Community 

Total Inflows Balance  m3/month

Boreholes / Raw Water 

Sources 

Total Outflows 
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FIGURE 7-12: MONTHLY WET SEASON WATER BALANCE FOR PHASE 3 

 

 

 

 

 

 

 

 

 

Notes:

Inflows Bilboes Site Wide Water Balance 

Outflows Water Circuit Diagram 

Recycled

All Flow Rates in m3/month

Potable Water 127.68 Losses

638.4 Inflow Balance Outflow

638 638 510.72 Treated sewage wastewater disposal

Groundwater Inflow 0 Open Pits - Isabela & McCays 24 603.3 Dust suppression around pits

0 Evaporation

Stormwater 24 603 Inflow Balance Outflow

24 603 24 603.3

S 0

Runoff  from WRDs 189 371 38 631.7 Evaporation 

Direct rain 3 787 WRD PCDs 125 533 Excess

Inflow Balance Outflow

193 159 193 158.6

Plant PCD 2 355 Evaporation

Stormwater Plant & 

Stockpiles 11 780 Inflow Balance Outflow 0 Excess

Direct Rain 2 356 14 136 8 770 28 994

0 Plant losses 

Losses 

6 415 Processing Plant 

Flotation Plant 

Inflow Balance Outflow Process  Recovery 

Raw Water  Float 53 261 821 952 819 355 549 355

Make up Process Water 0

BIOX - CIL Plant 22 387

Raw  Water  Biox 49 613 Inflow Balance Outflow Biox Recovery 183 927

72 000 72 000 127 837

Excess

0

Return Water Dam -Float 8 766

Inflow Balance Outflow 0

Stormwater 9 924 152 453 192 693

270 000 72 000

Stormwater 2 811 Return Water Dam- Biox 2 483 Evaporation 

Inflow Balance Outflow 10 699 Discharge

Tailings Storage Facility 63 232 35 569

TSF Flotation 142 529

Inflow Balance Outflow

Stormwater 99 742 369 742 347 542 160 613 Evaporation

44 400 Interstitial lock up & seepage losses

TSF Biox 

60 420

Stormwater 13 705 Inflow Balance Outflow 18 625 Evaporation

85 705 85 705 6 660 Interstitial lock up & seepage losses

Groundwater Inflow 8 106 Open Pit -  Bubi 16 961 Dust suppression around pits 

Stormwater 9 279 Inflow Balance Outflow 424 Evaporation

17 385 17 385

0

PCD/ Settling storage  Dam

 Heap Leach pads & WRD 9 279 Inflow Balance Outflow 2 248 Evaporation

Direct rainfall 1 959 11 238 11 238 8 991 Other  Uses / Community 

Total Inflows Balance  m3/month

Boreholes / Raw Water 

Sources 

Total Outflows 
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FIGURE 7-13: MONTHLY DRY SEASON WATER BALANCE FOR PHASE 3 

 

 

 

 

 

 

 

Notes:

Inflows Bilboes Site Wide Water Balance 

Outflows Water Circuit Diagram 

Recycled

All Flow Rates in m
3
/month

Potable Water 127.68 Losses

638.4 Inflow Balance Outflow

638 638 510.72 Treated sewage wastewater disposal

Groundwater Inflow 0 Open Pits - Isabela & McCays 99.2 Dust suppression around pits

0 Evaporation

Stormwater 99 Inflow Balance Outflow

99 99.2

S 0

Runoff  from WRDs 763 155.7 Evaporation 

Direct rain 15 WRD PCDs 0 Excess

Inflow Balance Outflow

779 778.7

Plant PCD 1 969 Evaporation

Stormwater Plant & 

Stockpiles 54 Inflow Balance Outflow 0 Excess

Direct Rain 11 64 1 969 623

0 Plant losses 

Losses 

0 Processing Plant 

Flotation Plant 

Inflow Balance Outflow Process  Recovery 

Raw Water  Float 53 261 819 355 819 355 549 355

Make up Process Water 147 641

BIOX - CIL Plant 22 387

Raw  Water  Biox 49 613 Inflow Balance Outflow Biox Recovery 68 475

72 000 72 000 127 837

Excess

0

Return Water Dam -Float 7 331

Inflow Balance Outflow 0

Stormwater 40 85 931 75 806

270 000 72 000

Stormwater 11 Return Water Dam- Biox 1 723 Evaporation 

Inflow Balance Outflow 514 Discharge

Tailings Storage Facility 49 832 24 624

TSF Flotation 85 891

Inflow Balance Outflow

Stormwater 455 270 455 290 904 160 613 Evaporation

44 400 Interstitial lock up & seepage losses

TSF Biox 

49 820

Stormwater 55 Inflow Balance Outflow 15 575 Evaporation

72 055 72 055 6 660 Interstitial lock up & seepage losses

Groundwater Inflow 8 106 Open Pit -  Bubi 7 789 Dust suppression around pits 

Stormwater 37 Inflow Balance Outflow 354 Evaporation

8 143 8 143

0

PCD/ Settling storage  Dam

 Heap Leach pads & WRD 37 Inflow Balance Outflow 9 Evaporation

Direct rainfall 8 45 45 36 Other  Uses / Community 

Total Inflows Balance  m3/month

Boreholes / Raw Water 

Sources 

Total Outflows 
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FIGURE 7-14: MONTHLY AVERAGE WATER BALANCE FOR PHASE 3 

Notes:

Inflows Bilboes Site Wide Water Balance 

Outflows Water Circuit Diagram 

Recycled

All Flow Rates in m3/month

Potable Water 127.68 Losses

638.4 Inflow Balance Outflow

638 638 510.72 Treated sewage wastewater disposal

Groundwater Inflow 0 Open Pits - Isabela & McCays 9 585.8 Dust suppression around pits

0 Evaporation

Stormwater 9 586 Inflow Balance Outflow

9 586 9 585.8

S 0

Runoff  from WRDs 73 782 15 051.4 Evaporation 

Direct rain 1 476 WRD PCDs 32 798 Excess

Inflow Balance Outflow

75 257 75 257.2

Plant PCD 2 330 Evaporation

Stormwater Plant & 

Stockpiles 4 272 Inflow Balance Outflow 0 Excess

Direct Rain 854 5 126 4 614 27 407

0 Plant losses 

Losses 

2 283 Processing Plant 

Flotation Plant 

Inflow Balance Outflow Process  Recovery 

Raw Water  Float 53 261 820 005 819 355 549 355

Make up Process Water 90 938

BIOX - CIL Plant 22 387

Raw  Water  Biox 49 613 Inflow Balance Outflow Biox Recovery 96 760

72 000 72 000 127 837

Excess

0

Return Water Dam -Float 8 676

Inflow Balance Outflow 0

Stormwater 3 867 89 758 105 436

270 000 72 000

Stormwater 1 095 Return Water Dam- Biox 1 858 Evaporation 

Inflow Balance Outflow 3 465 Discharge

Tailings Storage Facility 53 343 27 711

TSF Flotation 85 891

Inflow Balance Outflow

Stormwater 34 376 304 376 258 543 128 252 Evaporation

44 400 Interstitial lock up & seepage losses

TSF Biox 

52 247

Stormwater 5 340 Inflow Balance Outflow 18 433 Evaporation

77 340 77 340 6 660 Interstitial lock up & seepage losses

Groundwater Inflow 8 106 Open Pit -  Bubi 11 302 Dust suppression around pits 

Stormwater 3 615 Inflow Balance Outflow 419 Evaporation

11 721 11 721

0

PCD/ Settling storage  Dam

 Heap Leach pads & WRD 3 615 Inflow Balance Outflow 876 Evaporation

Direct rainfall 763 4 379 4 379 3 503 Other  Uses / Community 

Total Inflows Balance  m3/month

Boreholes / Raw Water 

Sources 

Total Outflows 
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7.7.4 Stormwater Management 

 

The mining operations will remove natural vegetation and replace these with impervious surfaces in some 

instances thereby affecting the generation of stormwater within the project site with volumes of stormwater 

generated expected to increase. The quality of the runoff from operational areas may also be affected. Thus, a 

stormwater management plan which identifies clean and dirty water generating areas and stipulates how they 

are managed is required. A detailed stormwater management plan is provided in the surface water assessment 

report (attached as Appendix C) and includes a series of design principles for stormwater management to ensure 

compliance with IFC requirements.  A summary is provided below. 
  

 

 Definitions 

 

The following definitions apply to the classification of catchments and design of stormwater management 

measures for the proposed project: 

• Clean water system: includes any dam, other forms of impoundment, canal, works, pipeline and any other 

structure or facility constructed for the retention or conveyance of unpolluted (clean) water;  

• Dam: includes any settling dam, slurry dam, evaporation dam, catchment or barrier dam and any other 

form of impoundment used for the storage of unpolluted water or water containing waste (i.e. dirty 

water); 

• Dirty area: means any area at a mine or associated activity which causes, has caused or is likely to cause 

pollution of a water resource;  

• Dirty water system: This includes any dirty water diversion bunds, channels, pipelines, dirty water dams 

or other forms of impoundment, and any other structure or facility constructed for the retention or 

conveyance of water containing waste (i.e. dirty water); and 

• Activity: means any mining related process on the mine including the operation of washing plants, mineral 

processing facilities, mineral refineries and extraction plants; the operation and the use of mineral loading 

and off-loading zones, transport facilities and mineral storage yards, whether situated at the mine or not; 

in which any substance is stockpiled, stored, accumulated, dumped, disposed of or transported. 
 

 

 Conceptual Plan 

 

The proposed conceptual stormwater management plan for the Isabella and McCays operations is illustrated in 

Figure 7-15 and Figure 7-16. The key features of the plan are summarised as follows:  

• Clean stormwater will be diverted around dirty catchments and allowed to flow freely into the natural 

environment;  

• Dirty stormwater from the Processing Plant area, Tailings Storage Facility and Heap Leach Pads will be 

conveyed to suitably sized dams and re-used at the processing plant or, subject to the water quality, used 

for dust suppression; 

• At the open cast mining pits, the stormwater runoff is collected in a sump where it is mixed with the 

groundwater inflow into the pit. This water is then dewatered / pumped to a Pollution Control Dam (PCD) 

and then processed through a water treatment plant before reuse or discharge; and 
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• Dirty stormwater runoff from the waste rock dumps located outside of the pits will be collected in Pollution 

Control Dams (PCDs) at each of the infrastructure complexes (see Section 7.7.4.3 below). In order to 

maintain the capacities of the PCD’s, silt traps must be established along the channel systems entering the 

PCDs. These silt traps must be double compartment silt traps, allowing for the cleaning of one side of the 

system while the stormwater flows through the other compartment. 

 

In addition to the PCDs, a series of water treatment plants are proposed, which will treat the water pumped out 

of the pits prior for reuse with the stormwater. The reuse of all available water PCDs will allow for the optimal 

sizing of the dams and will reduce their overall size and cost. 

 

 Pollution Control Dams  

 

The hydrologist has recommended that a total of 12 PCDs be constructed and lined to prevent seepage of dirty 

water, which otherwise might pollute local surface and ground water resources. The PCDs will feature an 

engineered spillway to convey events which exceed the design capacity through the PCD and out to the 

environment without causing erosion of the dam walls. It is understood that there are various existing dams 

located within the existing operations that could also be utilised as PCDs for the proposed project. 

 

The size of the PCDs has been designed to ensure compliance with the IFC regulations and ensure a spill 

frequency of not more than once in 20 years. A critical component in sizing the containment pond is the rate at 

which water is pumped from the pond (the abstraction rate) for re-use at the site, which forms part of the site 

wide water balance.  IFC standards also require that as a minimum, the capacity to contain the 1:25 year 24-hour 

Return Period design volume with an additional 0.75 m freeboard should always be available in the dam. The 

recommended dimensions of the PCDs and the associated abstraction rates are set out in Table 7-4 below.  

TABLE 7-4: DAM CAPACITY, ABSTRACTION, SPILL FREQUENCY AND NUMBER OF SPILLS DURING THE SIMULATION 

PERIOD 

Option Area of Dam (m2) Capacity (m3) Depth (m) Abstraction Rate (m3/day) 

Dam 1 40000 160000 4 7500 

Dam 2 20000 80000 4 1140 

Dam 3 10000 40000 4 570 

Dam 4 13000 52000 4 1040 

Dam 5 10000 40000 4 930 

Dam 6 20000 80000 4 1580 

Dam 7 13000 52000 4 1610 

Dam 8 10000 40000 4 1210 

Dam 9 20000 80000 4 3630 

Dam 10 5000 20000 4 135 

Dam 11 7000 28000 4 530 

Dam 12 5000 20000 4 320 
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 Drainage channels  

 

The hydrologist has recommended that runoff from clean and dirty stormwater catchments be routed via 

drainage channels (as illustrated in Figure 7-15 and Figure 7-16). The dirty stormwater will be collected by 

concrete lined open channels and circular culverts and conveyed to the PCDs. Open channels are preferred for 

ease of maintenance and to minimise the depth of excavation required to accommodate the stormwater 

infrastructure design capacity, whilst maintaining suitable drainage gradients. Collected stormwater in the 

channels should pass through silt traps before being conveyed into the PCDs and any sediment (likely to include 

ore) can then be recovered from the silt traps. 

 

The size of the channels were designed to take the maximum flow calculated for the downstream end of the 

contributing catchment and the channel sizing will be uniform along their entire length.  Some cut and fill may 

be required along the length of the channels to achieve the required gradient and to ensure that water flows 

freely within these channels. The clean water will be kept out of the dirty water channels through the 

construction of a bund upstream of the channel (see Figure 6-4) using material excavated from the channel.  

 

Where the flows in the channels would be less than 10 m3/s, a 0.3 m of freeboard would be required. Should the 

flows exceed 10 m3/s, then a 0.6 m of freeboard would be required. All the channels are designed to have a flow 

capacity sufficient to convey the 1:50 year rainfall event. 

 

The peak flow estimates for each of the stormwater channels, as well as the preliminary channel sizes 

recommended to accommodate the design flows are presented in Table 7-5.  The dirty water channels will be 

concrete lined to prevent any seepage of dirty water to the underlying groundwater environment. The clean 

water channels do not need to be lined, although the velocities in the channels are high so the channels should 

be concrete lined to prevent erosion and scour within the channel. Circular culverts are recommended for 

conveying flows beneath major road crossings.  
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TABLE 7-5: STORMWATER CHANNEL SIZING  

Name 
 

Length 

(m) 

Cross-Section Depth 

(m) 

Width 

(m) 

Side Slopes 

(H:V) 

Barrels Slope (m/m) Maximum Flow 

(m³/s) 

Maximum 

Velocity (m/s) 

Maximum Depth of 

Water in Drain (m) 

BC1 1050.7 TRAPEZOIDAL 1.70 1 2 1 0.000 4.151 1.03 1.19 

BC2 958.4 TRAPEZOIDAL 2.00 1 2 1 0.009 7.827 1.98 1.18 

BC3 171.3 CIRCULAR 1.35 0 0 3 0.006 9.901 3.11 0.9315 

BC4 732.3 TRAPEZOIDAL 0.80 1 2 1 0.012 2.216 3.11 0.536 

BC5 175.7 TRAPEZOIDAL 0.70 1 2 1 0.059 0.849 4.2 0.357 

BC6 435.0 TRAPEZOIDAL 1.50 3 2 1 0.014 26.333 7.81 0.915 

BC7 387.9 TRAPEZOIDAL 1.30 3 2 1 0.010 7.065 3.77 0.481 

BC8 675.8 TRAPEZOIDAL 0.60 1 2 1 0.000 0.425 1.07 0.264 

BC9 369.6 TRAPEZOIDAL 0.60 1 2 1 0.000 0.982 2.55 0.276 

BC10 208.6 TRAPEZOIDAL 0.70 1 2 1 0.017 2.264 3.63 0.364 

BC11 587.4 TRAPEZOIDAL 0.60 1 2 1 0.016 0.41 2.13 0.15 

BC12 455.1 TRAPEZOIDAL 0.60 1 2 1 0.006 0.811 1.87 0.276 

BC13 695.3 TRAPEZOIDAL 2.00 3 2 1 0.000 5.181 1.44 0.92 

BC14 558.2 TRAPEZOIDAL 2.00 3 2 1 0.000 6.05 1.57 0.82 

BC15 804.2 TRAPEZOIDAL 1.00 1 2 1 0.000 1.673 1.03 0.69 

BC16 329.3 TRAPEZOIDAL 0.80 1 2 1 0.030 2.707 4.66 0.344 

BC17 338.4 TRAPEZOIDAL 0.60 1 2 1 0.018 0.489 2.35 0.156 

BC18 781.8 TRAPEZOIDAL 1.30 2 2 1 0.000 1.112 0.4 0.871 

BC19 899.0 TRAPEZOIDAL 1.20 1 2 1 0.001 2.092 1.21 0.72 

BC20 809.3 TRAPEZOIDAL 1.00 1 2 1 0.001 1.196 1.05 0.63 

BC21 82.9 TRAPEZOIDAL 1.00 1.2 2 1 0.005 3.052 2.01 0.64 

BC22 479.1 TRAPEZOIDAL 1.10 2 2 1 0.003 2.296 1.3 0.583 
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Name 
 

Length 

(m) 

Cross-Section Depth 

(m) 

Width 

(m) 

Side Slopes 

(H:V) 

Barrels Slope (m/m) Maximum Flow 

(m³/s) 

Maximum 

Velocity (m/s) 

Maximum Depth of 

Water in Drain (m) 

BC23 984.4 TRAPEZOIDAL 1.00 1 2 1 0.011 7.376 4.56 0.68 

BC24 292.6 TRAPEZOIDAL 0.80 1 2 1 0.000 0 0 0.32 

BC25 543.2 TRAPEZOIDAL 1.00 1.3 2 1 0.016 8.014 4.9 0.7 

BC26 430.7 TRAPEZOIDAL 0.90 1 2 1 0.000 1.867 2.68 0.432 

BC27 635.4 TRAPEZOIDAL 0.90 1 2 1 0.000 1.822 1.77 0.513 

BC28 627.0 TRAPEZOIDAL 1.00 1 2 1 0.016 4.366 4.19 0.6 

BC29 939.9 TRAPEZOIDAL 1.00 1 2 1 0.000 0 0 0 

C1 672.0 TRAPEZOIDAL 0.80 1 2 1 0.023 2.072 3.92 0.32 

IMC1 1217.3 TRAPEZOIDAL 1.00 3 2 1 0.000 2.715 0.89 0.71 

IMC2 1029.9 TRAPEZOIDAL 1.00 1 2 1 0.000 2.973 2.91 0.6 

IMC3 711.2 TRAPEZOIDAL 0.90 1 2 1 0.015 5.142 4.3 0.567 

IMC4 1373.4 TRAPEZOIDAL 0.90 1 2 1 0.009 2.737 2.95 0.477 

IMC5 1473.5 TRAPEZOIDAL 0.90 1 2 1 0.008 3.881 3.19 0.567 

IMC6 1467.7 TRAPEZOIDAL 0.80 1 2 1 0.014 2.222 3.35 0.376 

IMC7 613.6 TRAPEZOIDAL 0.80 1 2 1 0.013 0.973 2.58 0.248 

IMC8 1976.6 TRAPEZOIDAL 1.00 1 2 1 0.000 4.602 2.65 0.71 

IMC9 2149.9 TRAPEZOIDAL 0.80 1 2 1 0.000 1.752 2.62 0.376 

IMC10 1640.3 TRAPEZOIDAL 1.00 1 2 1 0.000 2.978 2.79 0.56 

IMC11 542.1 TRAPEZOIDAL 0.80 1 2 1 0.019 1.683 3.34 0.384 

IMC12 869.5 TRAPEZOIDAL 0.90 1 2 1 0.011 4.435 3.62 0.576 

IMC13 519.7 TRAPEZOIDAL 1.00 1 2 1 0.020 7.397 5.26 0.62 

IMC14 1234.3 TRAPEZOIDAL 0.90 1 2 1 0.000 3.158 3.79 0.441 

IMC15 1946.1 TRAPEZOIDAL 1.00 1.5 2 1 0.010 4.194 3.45 0.49 
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Name 
 

Length 

(m) 

Cross-Section Depth 

(m) 

Width 

(m) 

Side Slopes 

(H:V) 

Barrels Slope (m/m) Maximum Flow 

(m³/s) 

Maximum 

Velocity (m/s) 

Maximum Depth of 

Water in Drain (m) 

IMC16 2263.7 TRAPEZOIDAL 4.00 1 2 1 -0.001 4.011 0.48 1.8 

IMC17 670.1 TRAPEZOIDAL 0.90 1 2 1 0.016 0.838 1.08 0.423 

IMC18 330.0 TRAPEZOIDAL 0.80 1 2 1 0.033 3.636 5.16 0.408 

IMC19 662.3 TRAPEZOIDAL 0.90 1 2 1 0.013 4.274 3.86 0.558 

IMC20 1539.7 TRAPEZOIDAL 1.00 1.7 2 1 0.005 6.345 2.98 0.69 

IMC21 1799.3 TRAPEZOIDAL 1.10 3 2 1 0.002 6.125 2.34 0.638 

IMC22 898.8 TRAPEZOIDAL 1.00 1 2 1 0.022 8.628 5.62 0.66 

IMC23 1296.3 TRAPEZOIDAL 2.00 1.5 2 1 0.000 0.692 0.37 1.48 

IMC24 555.3 TRAPEZOIDAL 1.00 1 2 1 -0.002 0.441 0.3 0.64 

IMC25 569.0 TRAPEZOIDAL 0.80 1 2 1 0.009 0.103 1.11 0.208 

IMC26 1081.1 TRAPEZOIDAL 1.00 1 2 1 0.007 4.073 2.98 0.61 

IMC27 1469.8 TRAPEZOIDAL 0.80 1 2 1 0.005 1.666 2.17 0.416 

IMC28 1219.7 TRAPEZOIDAL 1.60 2 2 1 0.000 1.05 0.47 1.296 

IMC29 622.4 TRAPEZOIDAL 0.80 1 2 1 0.005 0.55 1.61 0.232 

IMC30 1162.6 TRAPEZOIDAL 0.90 1 2 1 0.003 2.045 1.85 0.531 

IMC31 1072.6 TRAPEZOIDAL 1.00 1 2 1 0.011 5.076 3.91 0.62 

IMC32 966.6 TRAPEZOIDAL 1.00 2 2 1 0.010 8.68 4.15 0.64 

IMC33 849.4 TRAPEZOIDAL 0.80 1 2 1 0.002 0.891 1.38 0.464 
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7.8 POWER SUPPLY 

 

It is proposed that the sulphide processing plant would be supplied with electricity from a 33 kV (45 MVA 

capacity) line which runs through the Isabella-McCays mine area. However, new substations and transformers 

would be required. The existing power supply at the Bubi Mine from an 11kV (2MVA capacity) line is deemed to 

be sufficient for the proposed mining operations at Bubi. In addition, an equivalent source of backup power 

would need to be provided for to ensure the ongoing operation of the proposed processing plant. It is proposed 

that diesel generators would be the preferred source of backup power. Considerations will be made for the use 

of solar energy for general lighting at the mine. 

 

Further to the above, the proposed establishment of the new Tailings Storage Facility would necessitate the 

relocation of an existing powerline. This relocation would be funded by Bilboes but will be implemented by the 

Zimbabwe Electricity Transmission and Distribution Company (ZETDC). 
 

 

7.9 NON-MINERALISED WASTE MANAGEMENT 

 

The types of non-mineralised waste that could be generated by the project during the construction and 

operational phase include:  

• General industrial waste (such as scrap metal, rubber products and building rubble); 

• Medical waste (such as swabs, bandages) from the clinic facilities; 

• Hazardous industrial waste (such as packaging for hazardous materials, used oil, grease); and 

• Domestic waste (such as food waste, organic waste from site clearing activities, packaging and office 

waste). 

 

The above-mentioned waste will be temporarily handled and stored on site before being removed for recycling 

by suppliers, reuse by scrap dealers or final disposal at the existing waste disposal area located at Isabella. Bilboes 

has a designated burning site for all waste materials associated with cyanide packaging and hazardous waste on 

the heap leach pad where all leachate goes into the heap leach cyanide circulation stream as recommended by 

the cyanide suppliers. An internal waste management procedure will be developed for wastes generated by the 

project. 

 

With respect to sewage, it is proposed that the existing sewage treatment facility located at Isabella Mine would 

handle the sewage generated.  It is proposed that a sewage treatment plant would be established at Bubi.  
 

 

7.10 CONTRACTOR ‘S CAMP 

 

In order to support the additional mining operations, a Contractor’s Camp would be established and would 

include additional support facilities. Typically, these additional facilities would consist of the following: 

• Light vehicle workshop; 

• Heavy vehicle workshop; 

• Stores; 

• Diesel Storage and refuelling area; 

• Oil and lubricant store; 
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• Paint store; 

• Hazardous material store; 

• Tyre bay; 

• Wash bay; 

• Offices; 

• Ablutions; and 

• Water and sewerage treatment plants. 

 

The proposed water and sewage treatment plants would be designed for 200 people.  
 

 

7.11 LONG-TERM MINE PLANNING 

 

7.11.1 Gold Target Areas 

 

Bilboes has identified various possible gold target areas within the existing mine claim areas at Isabella, McCays 

and Bubi mines. The feasibility of mining from these possible gold target areas would be subject to the results of 

the on-going exploration work, as well as other economic factors. 
 

 

7.11.2 Exploration Areas 

 

During the course of operations, on-going exploration activities would be undertaken to identify future resources 

within exploration claims areas outside the project area. A separate EIA process would be undertaken for these 

activities.  The exploration activities would be undertaken to determine whether there are any other additional 

gold target areas that could be considered for future mining (subject to receipt of the necessary approvals, 

permits or licences, as applicable). 
 

 

7.11.3 Limestone Deposits 

 

Bilboes are in the process of identifying limestone target areas to source limestone that could be used in the 

proposed sulphide processing plant. Bilboes would no longer be reliant on commercial sources of limestone 

should the establishment of limestone quarries within some of these target areas be feasible and more 

economic. Currently there is insufficient information available related to the location, source and nature of the 

operations that would take place for these activities, thus they have been excluded from this ESIA. 
 

 

7.12 PROJECT MOTIVATION (NEED AND DESIRABILITY) 

 

The national economy of Zimbabwe has largely been dependent on the mining sector to contribute to its GDP 

growth. Gold mining is a key component of the mining sector, accounting for 40% of the total mineral revenue 

for the country in 2015.  It is estimated that for every dollar created in the gold industry, an additional estimated 

79 cents is created in other sectors as a result of the indirect multipliers (Chamber of Mines, 2016).  As such, the 

gold industry is important to the socio-economic development of the country through its contribution to export 

earnings, government revenue and employment, among other contributions.   
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The proposed project aims to exploit economically viable gold deposits within the existing Bilboes operations, 

thus extending the life of the existing operations and allowing for increased production at the mines and, thus, 

would contribute to the national economy through the above-mentioned export earnings, government revenue 

and other contributions. 

 

At a local level, the development of the proposed project will benefit the surrounding communities both directly 

and indirectly. Direct economic benefits will be derived from wages, taxes and profits. Indirect economic benefits 

will be derived from the procurement of goods and services and the spending power of employees. Further to 

this, through employment, persons will gain skills in the construction and operation of the project which 

contributes to capacity building for the local communities. 
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 IDENTIFICATION AND ASSESSMENT OF POTENTIAL POSITIVE AND NEGATIVE 

IMPACTS 
 

8.1 IMPACT ASSESSMENT METHODOLOGY 

 

The identification and assessment of environmental and social impacts is a multi-faceted process, using a 

combination of quantitative and qualitative descriptions and evaluations. It involves applying scientific 

measurements and professional judgement to determine the significance of environmental impacts associated 

with the proposed project.  The process involves consideration of: the purpose and need for the project; views 

and concerns of stakeholders; social and political norms, and general public interest. 
 

 

8.1.1 Evaluation of Impacts and Mitigation Measures 

 

The impact assessment has used the following convention for assessing the significance of impacts. To assign 

significance ratings to potential impacts before and after mitigation the approach presented below has been 

followed. 

 

1. Determine the impact consequence rating: This is a function of the “intensity”, “duration” and “extent” 

of the impact.  The consequence ratings for combinations of these three criteria are given below. 

 

2. Determine impact significance rating: The significance of an impact is a function of the consequence of 

the impact occurring and the probability of occurrence.  Significance is determined using the table below. 

 

3. Modify significance rating (if necessary): Significance ratings are based on largely professional judgement 

and transparent defined criteria.  Whilst the significance rating of potential impacts might be “low”, the 

importance of these impacts to local communities or individuals might be extremely high.  The 

importance/value which interested and affected parties attach to impacts will be highlighted, and 

recommendations made as to ways of avoiding or minimising these perceived negative impacts through 

project design, selection of appropriate alternatives and / or management. 

 

4. Determine degree of confidence of the significance assessment: Once the significance of the impact has 

been determined, the degree of confidence in the assessment will be qualified.  Confidence in the 

prediction is associated with any uncertainties, for example, where information is insufficient to assess the 

impact. 
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8.1.2 Impact Assessment Criteria 

 

The impact assessment criteria are provided below. 

 

Criteria Rating Description 

Criteria for ranking of the 

INTENSITY (SEVERITY) of 

environmental impacts 

ZERO TO VERY 

LOW 

Negligible change, disturbance or nuisance.  The impact affects the 

environment in such a way that natural functions and processes are 

not affected.  People / communities are able to adapt with relative 

ease and maintain pre-impact livelihoods. 

LOW 

Minor (Slight) change, disturbance or nuisance.  The impact on the 

environment is not detectable or there is no perceptible change to 

people’s livelihood. 

MEDIUM 

Moderate change, disturbance or discomfort.  Where the affected 

environment is altered, but natural functions and processes continue, 

albeit in a modified way.  People/communities are able to adapt with 

some difficulty and maintain pre-impact livelihoods but only with a 

degree of support. 

HIGH 

Prominent change, disturbance or degradation. Where natural 

functions or processes are altered to the extent that they will 

temporarily or permanently cease.  Affected people/communities will 

not be able to adapt to changes or continue to maintain-pre impact 

livelihoods. 

Criteria for ranking the 

DURATION of impacts 

SHORT TERM < 5 years. 

MEDIUM TERM 5 to < 15 years. 

LONG TERM 
> 15 years, but where the impact will eventually cease either because 

of natural processes or by human intervention. 

PERMANENT 

Where mitigation either by natural processes or by human 

intervention will not occur in such a way or in such time span that the 

impact can be considered transient. 

Criteria for ranking the 

EXTENT / SPATIAL SCALE 

of impacts 

LOCAL 
Impact is confined to project or study area or part thereof, e.g. limited 

to the area of interest and its immediate surroundings. 

REGIONAL 
Impact is confined to the region, e.g. coast, basin, catchment, 

municipal region, etc. 

NATIONAL Impact is confined to the country as a whole, e.g. South Africa, etc. 

INTERNATIONAL 
Impact extends beyond the national scale. 

Criteria for determining 

the PROBABILITY of 

impacts 

IMPROBABLE 

Where the possibility of the impact to materialise is very low either 

because of design or historic experience, i.e. ≤ 30% chance of 

occurring. 

POSSIBLE 
Where there is a distinct possibility that the impact would occur, i.e. > 

30 to ≤ 60% chance of occurring. 

PROBABLE 
Where it is most likely that the impact would occur, i.e. > 60 to ≤ 80% 

chance of occurring. 

DEFINITE 
Where the impact would occur regardless of any prevention 

measures, i.e. > 80% chance of occurring. 

Criteria for determining 

the DEGREE OF 

CONFIDENCE of the 

assessment 

LOW ≤ 35% sure of impact prediction. 

MEDIUM > 35% and ≤ 70% sure of impact prediction. 

HIGH > 70% sure of impact prediction. 
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Criteria Rating Description 

Criteria for the DEGREE 

TO WHICH IMPACT CAN 

BE MITIGATED - the 

degree to which an impact 

can be reduced / 

enhanced 

NONE No change in impact after mitigation. 

VERY LOW 
Where the significance rating stays the same, but where mitigation 

will reduce the intensity of the impact. 

LOW Where the significance rating drops by one level, after mitigation. 

MEDIUM 
Where the significance rating drops by two to three levels, after 

mitigation. 

HIGH 
Where the significance rating drops by more than three levels, after 

mitigation. 

Criteria for LOSS OF 

RESOURCES - the degree 

to which a resource is 

permanently affected by 

the activity, i.e. the degree 

to which a resource is 

irreplaceable 

LOW 

Where the activity results in a loss of a particular resource but where 

the natural, cultural and social functions and processes are not 

affected. 

MEDIUM 
Where the loss of a resource occurs, but natural, cultural and social 

functions and processes continue, albeit in a modified way. 

HIGH 
Where the activity results in an irreplaceable loss of a resource.  

 

8.1.3 Determining Consequence 

 

Consequence attempts to evaluate the importance of a particular impact, and in doing so incorporates extent, 

duration and intensity.  The ratings and description for determining consequence are provided below. 

 

Rating Description 

VERY HIGH 

Impacts could be EITHER: 

 of high intensity at a regional level and endure in the long term; 

OR of high intensity at a national level in the medium term; 

OR of medium intensity at a national level in the long term. 

HIGH 

Impacts could be EITHER: 

 of high intensity at a regional level and endure in the medium term; 

OR  of high intensity at a national level in the short term; 

OR  of medium intensity at a national level in the medium term; 

OR  of low intensity at a national level in the long term; 

OR  of high intensity at a local level in the long term; 

OR  of medium intensity at a regional level in the long term. 

MEDIUM 

Impacts could be EITHER: 

 of high intensity at a local level and endure in the medium term; 

OR  of medium intensity at a regional level in the medium term; 

OR  of high intensity at a regional level in the short term; 

OR  of medium intensity at a national level in the short term; 

OR  of medium intensity at a local level in the long term; 

OR  of low intensity at a national level in the medium term; 

OR  of low intensity at a regional level in the long term. 

LOW 

Impacts could be EITHER 

 of low intensity at a regional level and endure in the medium term; 

OR  of low intensity at a national level in the short term; 

OR  of high intensity at a local level and endure in the short term; 

OR  of medium intensity at a regional level in the short term; 

OR  of low intensity at a local level in the long term; 

OR  of medium intensity at a local level and endure in the medium term. 
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Rating Description 

VERY LOW 

Impacts could be EITHER  

 of low intensity at a local level and endure in the medium term; 

OR  of low intensity at a regional level and endure in the short term; 

OR  of low to medium intensity at a local level and endure in the short term. 

OR  Zero to very low intensity with any combination of extent and duration.  

 

8.1.4 Determining Significance 

 

The consequence rating is considered together with the probability of occurrence in order to determine the 

overall significance using the table below. 

 

  PROBABILITY 

  IMPROBABLE POSSIBLE PROBABLE DEFINITE 

C
O

N
SE

Q
U

EN
C

E 

VERY LOW INSIGNIFICANT INSIGNIFICANT VERY LOW VERY LOW 

LOW VERY LOW VERY LOW LOW LOW 

MEDIUM LOW LOW MEDIUM MEDIUM 

HIGH MEDIUM MEDIUM HIGH HIGH 

VERY HIGH HIGH HIGH VERY HIGH VERY HIGH 

In certain cases it may not be possible to determine the significance of an impact.  In these instances the 

significance is UNKNOWN. 
 

 

8.2 GEOLOGY 

 

8.2.1 Issue: Loss and Sterilization of Mineral Resources 

 

 Introduction 

 

Mineral resources can be sterilised and/or lost through the placement of infrastructure and activities in close 

proximity to ore bodies, by preventing access to potential mining areas, and through the disposal of mineralised 

waste facilities onto potential mining areas.  

 

Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Site preparation 

Earthworks 

Civil works  

Open pit mining 

Access Road 

Power supply and use 

Water supply and use 

Mineralised waste 

Non-mineralised waste 

Support services 

Rehabilitation 

Open pit mining 

Access Road 

Power supply and use 

Water supply and use 

Mineralised waste 

Non-mineralised waste 

Support services 

Demolition 

Rehabilitation 

Maintenance and aftercare of 

rehabilitated areas 
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 Rating of impact 

 

The location of the proposed surface infrastructure associated with the proposed project has been designed to 

avoid the sterilisation of any potential underlying mineral resources, as far as possible. Various potential gold 

target areas located within the mine claims boundaries have also been identified for further exploration during 

the operations of the proposed project.   

 

Furthermore, the chosen processing technology (BIOX®) has been selected to optimise the extraction of gold 

from the targeted sulphide ores. Given this, the deposition of any economically viable mineral resources onto 

the TSF would be highly unlikely. Accordingly, there would be NO IMPACT with respect to the possible 

sterilisation of mineral resources. 
 

 

8.3 SOILS AND LAND CAPABILITY 

 

Soils are a significant component of most ecosystems. Soil is the medium in which most vegetation grows and a 

range of vertebrates and invertebrates exist. In the context of mining, soil is even more significant as mining is a 

temporary land use where-after rehabilitation (using soil) is the key to re-establishing post closure land capability 

that will support post closure land use objectives. 

 

8.3.1 Issue: Loss of soil resources and land capability through physical disturbance 

 

 Introduction 

 

Construction and operation of mining infrastructure and open pit mining activities has the potential to damage 

soil resources through physical disturbance including removal, compaction and erosion. The loss of soil resources 

directly impacts the natural capability of the land. 

  

Soil, and more specifically topsoil, is a valuable resource that supports a variety of ecological systems including 

providing a growth medium for most vegetation. Its disturbance and loss should be prevented as far as possible. 

Soil is also the key to re-establishing post closure land capability. The life of mine for this project is expected to 

be approximately 15 years. 

 

Mine phase and link to project specific activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Site preparation 

Earthworks 

Civil works  

Vegetation clearing 

Non-mineralised waste 
management  

Transport systems 

Material handling 

Open pit mining 

Access Road 

Power supply and use 

Water supply and use 

WRD 

TSF development 

Non-mineralised waste 

Support services 

Rehabilitation 

Demolition 

Earthworks  

Site management 

Transport systems 

Non-mineralised waste 
management  

Support services and 
amenities  

Slope stabilisation of WRDs 
and open pit voids (where 
applicable) 

Maintenance and aftercare of 

rehabilitated areas 
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Construction Operational Decommissioning Closure 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

 

 Impact Assessment 

 

During the construction phase, site preparation and earthworks would require the removal and stockpiling of 

soil. Soils within the current operational areas have already been impacted to some degree. As part of the 

proposed project, the main areas that would be affected include the proposed sulphide processing plant 

(approximately 20 ha), the new TSF (approximately 150 ha), the proposed WRDs (approximately 495 ha), and 

the new access road. Improper recovery and separation of soils during construction could result in topsoil being 

left under infrastructure or mixed with other material and lost.  

 

As described in Section 5.1.4, the project area is dominated by soils that are inherently moderately susceptible 

to water erosion, compaction and surface crusting.  Vehicle movement and machinery could result in the 

compaction of soils. In the case of compaction, the soils’ functionality would first be compromised through a lack 

of rooting ability and aeration, and secondly the compacted soils are likely to erode because with less inherent 

functionality there would be little chance for the establishment of vegetation and other matter that naturally 

protects soils from erosion. Disturbed and exposed soils are susceptible to erosion (through the action of wind 

and water) as a result of the lack of vegetative cover and friability of the soil structure. Eroded soils would then 

be lost from the area of disturbance. In addition, the potential for soil erosion (without mitigation) from the 

access road during operations is considered to be high.   

 

Consequently, the potential physical disturbance impacts on soil resources are considered to be localised within 

the proposed project footprints, of medium intensity and would occur over the long-term. The significance of 

this impact is assessed to be medium without mitigation.  With the implementation of mitigation, the intensity 

and likelihood of impacts reduces and thus the impact is deemed to be of LOW significance with mitigation (see 

Table 8-1). 

TABLE 8-1: IMPACT SUMMARY - LOSS OF SOIL RESOURCES AND LAND CAPABILITY THROUGH PHYSICAL DISTURBANCE 

Phases: All 

Criteria Without Mitigation With Mitigation 

Intensity Medium Low 

Duration Long-term Long-term 

Extent Local Local 

Consequence High Medium 

Probability Probable Possible 

Significance Medium Low 

  

Nature of cumulative impacts 
Loss of soil resources as a result of the existing operations, and any other mining 

operations in the vicinity of the project. 

Degree to which impact can be 

reversed 

The loss of in situ soils is irreversible, however, where mitigation can be applied the loss 

can be minimised.  

Degree to which impact may cause 

irreplaceable loss of resources 

High  



Bilboes Holdings (Private) Limited Sulphide Gold Project 
710.04026.00031 

October 2020 

 

 

 8-7    

 

Degree to which impact can be 

mitigated 

High  

 

 

 Management Measures 

 

• Limit the disturbance of soils to what is absolutely necessary for earthworks, on-going activities, 

infrastructure footprints and use of vehicles and all vehicles must remain on the defined roads and within 

designated areas. 

• Where soils have to be disturbed the soil will be stripped, stored, maintained and replaced in accordance 

with the specifications of the soil management principles in Table 8-2. 

• Erosion control measures will be implemented to ensure that the soil is not washed away and that erosion 

gulleys do not develop prior to vegetation establishment.  

• Where soils are compacted they should be ripped. The depth of ripping depends on the depth of the 

natural rooting zone and the thickness of the compacted soil layer. 

• As part of closure planning, the designs of any permanent landforms will take into consideration the 

requirements for land function, long term erosion prevention and confirmatory monitoring. 

TABLE 8-2: SOIL MANAGEMENT PRINCIPLES  

Steps Factors to consider Detail 

Delineation of areas to be stripped Stripping will only occur where soils are to be disturbed by activities and infrastructure 
that are described in the ESIA report, and where a clearly defined end rehabilitation use 
for the stripped soil has been identified. 

Reference to biodiversity mitigation All requirements for moving and preserving fauna and flora according to the biodiversity 
mitigation measures will be adhered to. 

Stripping Topsoil A minimum of 150 mm topsoil will be stripped unless a soils expert advises otherwise. 

Stripping of topsoil should not be conducted earlier than required (maintain vegetation 
cover for as long as possible) in order to prevent the erosion (wind and water) of organic 
matter, clay and silt. 

Subsoil If present, subsoil will be removed and stockpiled separately to the topsoil. A depth of 
150 mm of subsoil will be stripped. 

Delineation of 
stockpiling 
areas 

Location Stockpiling areas will be identified in close proximity to the source of the soil to limit 
handling and to promote reuse of soils in the correct areas.  

Designation of the 
areas 

Soil stockpiles will be clearly identifiable in terms of soil type and the intended areas of 
rehabilitation. 

Stockpile 
management 

Vegetation 
establishment and 
erosion control 

Rapid growth of vegetation on the topsoil stockpiles will be promoted (e.g. by means of 
watering or fertilisation). The purpose of this exercise will be to encourage vegetation 
growth on soil stockpiles and to combat erosion by water and wind. Plant species 
indigenous to the area are preferred, given both their adaptation to the natural site 
conditions as well as their lower maintenance requirements. This is highly recommended 
in order to maintain the natural biological soil life associated with the indigenous 
vegetation. 

Once stockpiles have been established, they should not be moved around to other areas 
but directly used for rehabilitation again to avoid creating more compacted areas. 

Storm water controls Stockpiles will be established with storm water diversion berms to prevent run off 
erosion. 

Height and slope Soil stockpiles height will be controlled to avoid compaction and damage to the 
underlying soils. The stockpile side slopes should be flat enough to promote vegetation 
growth and reduce run-off related erosion and not exceed 33 percent.  

Waste No waste material will be placed on the soil stockpiles. 



Bilboes Holdings (Private) Limited Sulphide Gold Project 
710.04026.00031 

October 2020 

 

 

 8-8    

 

Steps Factors to consider Detail 

Vehicles Equipment movement on top of the soil stockpiles will be limited to avoid topsoil 
compaction and subsequent damage to the soils and seedbank. 

Rehabilitation 
of disturbed 
land: 
restoration of 
land capability 

Placement of soil A layer which is at least 300 mm and will comprise topsoil (150 mm) and subsoil (150 
mm) will be replaced.  

Fertilisation Samples of stripped soils will be analysed to determine the nutrient status of the soil 
before rehabilitation commences. As a minimum the following elements will be tested 
for: cation exchange capacity, pH, and phosphate. These elements provide the basis for 
determining the fertility of soil. Based on the analysis, fertilisers or organic matter will be 
applied if necessary. 

Erosion control Erosion control measures will be implemented to ensure that the topsoil is not washed 
away and that erosion gulley’s do not develop prior to vegetation establishment. 

To prevent the erosion of topsoils, management measures such as berms, soil traps, 
hessian curtains and stormwater diversion away from areas susceptible to erosion will be 
implemented. Topsoil stockpiles must be located outside of any drainage lines and areas 
susceptible to erosion. 

Erosion control measures such as intercept drains and toe berms must be constructed 
where necessary. 

Restore land function 
and capability 

Apply landscape function analysis and restoration interventions to areas where soil has 
been replaced as part of rehabilitation, but the land function and capability has not been 
effectively restored. 

 

 Emergency Situations 

 

The uncontrolled erosion of soil resources will be considered an emergency situation. On discovering areas 

where erosion is taking place, the measures for erosion control outlined above will be implemented. These 

procedures will also be incorporated into the project emergency plan (see Section 9.10). 
 

 

8.3.2 Issue: Loss of soil resources and land capability through contamination 

 

 Introduction 

 

There are a number of sources in all phases that could pollute soils and reduce land capability particularly in the 

unmitigated scenario. In the construction and decommissioning phases these potential pollution sources are 

temporary in nature, usually existing for a few weeks to a few months. Although the sources are temporary in 

nature, the potential related pollution can have long term effects. The operational phase will present more long-

term potential sources while the closure phase will present final landforms that may have the potential to 

contaminate soils through long term seepage, run-off and/or windblown dust. Contamination of soils also has 

the potential to enter both surface and groundwater (see Sections 8.4 and 8.5, respectively). This section focuses 

on the potential contamination of the soil resources and the effect this has on land capability. 

 

Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Use and servicing of 
equipment  

Use and servicing of 
equipment  

Use and servicing of 
equipment  

Seepage from remaining 
waste stockpiles, Catchment 
dams and TSF 
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Construction Operational Decommissioning Closure 

Management of dirty water 
and sewage 

Storage and handling of new 
and used materials and 
chemicals 

Non-mineralised waste 
management  

Support services 

Rehabilitation 

Management of dirty water 
and sewage 

Storage and handling of new 
and used materials and 
chemicals (including 
hydrocarbons and processing 
chemicals) 

Waste management 

(mineralised and non-

mineralised) 

Management of dirty water 
and sewage 

Storage and handling of new 
and used materials and 
chemicals (including 
hydrocarbons) 

Waste management 
(mineralised and non-
mineralised)  

General demolition activities 

Decant/overflow of pit water 

 

 

 Impact Assessment 

 

Pollution impacts on soils within the project site may have already occurred as a result of current operations 

associated with the existing mines. The proposed project would introduce additional potential sources, in all 

project phases, which could contaminate soil resources and reduce land capability. 

 

In the construction and decommissioning phases these potential pollution sources are temporary in nature, 

however, the potential related contamination can have long term effects. The operational phase will present 

more long-term potential contamination sources while the closure phase will present final landforms that may 

have the potential to contaminate soils through long term seepage (e.g. the TSF), run-off and/or windblown dust. 

 
Contaminated soils also have the potential to enter both surface and groundwater. Potential seepage and/or 

dirty runoff from residue waste stockpiles could alter the soil composition, negatively impacting the chemistry 

of the soils and thereby impairing growth conditions. In addition, exposed tailings deposits containing heavy 

metals will be subjected to dispersion by wind.  

 
The identified potential contamination impacts are considered to be of high intensity over the long term but 

would be confined to the proposed project footprint. The significance of this impact is assessed to be high 

without mitigation.  With the implementation of mitigation, the intensity reduces and thus the impact is deemed 

to be of medium significance with mitigation (see Table 8-3). 

TABLE 8-3: IMPACT SUMMARY - LOSS OF SOIL RESOURCES AND LAND CAPABILITY THROUGH CONTAMINATION 

Phases: All 

Criteria Without Mitigation With Mitigation 

Intensity High Medium 

Duration Long-term Long-term 

Extent Local Local 

Consequence High Medium 

Probability Probable Probable 

Significance High Medium 

  

Nature of cumulative impacts 
Loss of soil resources due to the current operations and other mining activities in the 

vicinity of the proposed project. 

Degree to which impact can be 

reversed 

The contamination of in situ soils is partially reversible provided bio-remediation is 

carried out.  
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Degree to which impact may cause 

irreplaceable loss of resources 

High  

Degree to which impact can be 

mitigated 

High  

 Management Measures 

 

• Provide adequate sanitary facilities for contractors during the construction phase. These shall comprise 

chemical toilets, and the waste from these facilities will be disposed of and treated at the on-site treatment 

plant; 

• Manage hazardous substances to avoid spillages during all the phases of the project cycle. If spills do occur 

and soils become contaminated, the appropriate remedial measures will be identified in consultation with 

an appropriately qualified specialist. Where in-situ clean-up and remediation of spill incidents is not 

possible, the polluted soils will be classified as wastes and will be disposed of. After removal of the 

contaminated soils, the affected areas will be landscaped and rehabilitated; 

• Locate soil stockpiles away from areas known to contain hazardous substances, as far as possible; and 

• Surface all storage areas and vehicle maintenance areas with impermeable substrates and ensure that 

these areas have appropriate runoff containment measures, such as oil traps, bunds and canals, in place. 
 

 

 Emergency Situations 

 

Major spillage incidents will be handled in accordance with the project emergency plan. 
 

 

8.4 SURFACE WATER 

 

8.4.1 Issue: Pollution of water resources 

 

 Introduction 

 

There are a number of pollution sources that have the potential to pollute surface water, particularly in the 

unmitigated scenario. In the construction and decommissioning phases these potential pollution sources are 

temporary in nature. Although these sources may be temporary, the potential pollution may be long term. The 

operational phase will present more long-term potential sources and the closure phase will present final 

landforms (such as the TSF, open pit voids and WRDs) that may have the potential to contaminate surface water 

through long term seepage and/or run-off.  

 

Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Earthworks  

Civil works  

Site management 

Transport systems 

Non-mineralised waste 
management  

Site management 

Transport systems 

Non-mineralised waste 
management  

Support services and 
amenities  

Open pits 

Demolition 

Earthworks  

Civil works 

Site management 

Transport systems 

Maintenance and aftercare of 

final landforms and 

rehabilitated areas 
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Construction Operational Decommissioning Closure 

Support services and 

amenities 

Sulphide Processing Plant 

TSF 
WRD 

Water supply infrastructure  

Power supply infrastructure 

Pipelines 

Rehabilitation 

Non-mineralised waste 
management  

Support services and 
amenities  

TSF 
WRD 

Open pit voids (where 
required) 

Sulphide Processing Plant 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

 

 

 Impact Assessment 

 

In the unmitigated scenario, surface water runoff may collect contaminants (processing chemicals, 

hydrocarbons, salts, and/or metals) from numerous sources associated with the proposed project. Potential 

construction and decommissioning phase pollution sources when considered together include: 

• Erosion of soils and waste rock by runoff leading to high loads of suspended solids entering local water 

courses; 

• Contamination of surface water due to spillages of hazardous substances related to the mining activities such 

as hydrocarbons, leachate from mineralised waste storage and spillage of sewage effluent; and  

• Contamination of surface water due to overflowing of dirty stormwater control dams. 

 

From the baseline sampling undertaken for the project, it is clear that suspended solids in the streams are already 

elevated. 

 

Potential operational phase pollution sources include: 

• Increase in turbidity due to runoff from stockpiles and WRDs containing high loads of suspended solids; 

• Elevated nitrate concentrations in contaminated runoff from areas where ammonia-based explosives have 

been used (e.g. open pits and WRDs); 

• Deterioration in surface water quality due to leachate from mineralised ore stockpiles and waste storage; 

• Contamination of surface water due to spillages of cyanide and/or the overflowing of the existing heap leach 

pads and emergency ponds; 

• Contamination of surface water due to overflowing pollution control dams and effluent discharged from the 

sewage treatment works; and 

• Contamination of surface water due to spillages of hazardous substances from the workshops. 

 

Large scale spillage of process chemicals and/or fuels could result in downstream water resources becoming 

toxic.  As discussed in Section 5.1.5, surface water flows vary seasonally with drier and wetter seasons. The 

dilution effect of high flow periods has not been studied in detail but it is expected will reduce the concentration 

of any contaminants. However, given the variability in flows between the drier and wetter seasons the effects of 

dilution within a watercourse cannot be relied upon in isolation and any unmitigated discharges or 

contamination impacts from the site is considered to have a potential high severity impact until additional 

modelling and/or monitoring can show otherwise.   



Bilboes Holdings (Private) Limited Sulphide Gold Project 
710.04026.00031 

October 2020 

 

 

 8-12    

 

 

The identified potential contamination of surface water impacts are considered to be of high intensity over the 

long term and would extend outside of the proposed project footprint as the contaminants are transported 

downstream. The significance of this impact is assessed to be very high without mitigation.   

 

In the mitigated scenario, clean water will be diverted away from the mine and project areas and contaminated 

run-off and process water will be contained and re-used, wherever possible, in the normal course. Furthermore, 

all pollution control dams and emergency ponds would incorporate design measures to cater for high rainfall 

events. With mitigation, the significance would reduce to MEDIUM (see Table 8-4). 

TABLE 8-4: IMPACT SUMMARY – POLLUTION OF SURFACE WATER FEATURES 

Phase:  

Criteria Without Mitigation With Mitigation 

Intensity High Medium 

Duration Long-term Long-term 

Extent Regional Regional 

Consequence Very High High 

Probability Probable Possible 

Significance Very High Medium 

  

Nature of cumulative impacts Contamination of surface water resources due to current operations. 

Degree to which impact can be 

reversed 

Partially reversible 

Degree to which impact may cause 

irreplaceable loss of resources 

High  

Degree to which impact can be 

mitigated 

High  

 

 Management Measures 

 

• In the construction, operation and decommissioning phases the mine will: 

o Handle all hazardous chemicals (new and used), dirty water, stockpiles, mineralised wastes and non-

mineralised wastes in a manner that they do not contaminate surface water run-off or near surface 

water flow;  

o Design, construct and design surface and near surface water management facilities so that dirty 

water is kept separate from clean water run-off through a system of berms, channels, trenches, 

flood protection measures, erosion protection and dams as per the requirements of the stormwater 

management plan; and 

o Comply with the local and IFC Effluent discharge standards, where required.  

• Monitor the water quality of all potentially affected surface water resources. Should any contamination 

be detected at the compliance monitoring points, Bilboes will identify the source of contamination, 

identify measures to prevent further contamination (in the short term and the long term) and then 

implement these measures. Where monitoring results indicates that third party water supply has been 

polluted by project-related activities, Bilboes will ensure that an alternative equivalent water supply will 

be provided. 

• Refine the water balance for the mine on an on-going basis during the life of the mine. Install flow meters 

in the mine water circuit to enable refinement of the water balance. The water balance will be used to 
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check that the capacity of the dirty water holding facilities is adequate on an on-going basis, taking the 

operational distribution and use of water into account. This will provide information on the status of the 

water balance in the wet season and the dry season and under conditions of extreme rainfall.  

• As part of closure planning, the designs of any permanent and potentially polluting structures (mineralised 

waste facilities) will consider the requirements for long term surface and near surface water pollution 

prevention and confirmatory monitoring. 
 

 

 Emergency Situations 

 

Discharge incidents that may result in pollution of surface water resources will be handled in accordance with 

the project emergency response procedure. 
 
 

8.4.2 Issue: Alteration of natural drainage patterns 
 

 Introduction 
 
The natural drainage across the project site is influenced by the generally low rainfall. With reference to the table 

below, there are a number of activities/infrastructures which will alter drainage patterns either by reducing the 

volume of run-off into the downstream catchments or through their location within riparian areas.  

 

During the decommissioning phase, these activities will continue until such time as mine and project 

infrastructure can be removed and/or the areas rehabilitated. During the closure phase rehabilitation will allow 

for the restoration of drainage patterns as far as possible except where final landforms remain. 

 

Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Earthworks  

Civil works  

Site management 

Transport systems 

Non-mineralised waste 
management  

Support services and 
amenities 

Rehabilitation 

Earthworks  

Civil works  

Site management 

Transport systems 

Non-mineralised waste 
management  

Stockpiles 

Support services and 
amenities  

Open pits and associated 
dewatering 

Sulphide Processing Plant 

TSF 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

Demolition 

Earthworks  

Civil works 

Site management 

Transport systems 

Non-mineralised waste 
management  

Support services and 
amenities  

Waste rock stockpiles 

Open pit voids 

TSF 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

Maintenance and aftercare of 

final landforms and 

rehabilitated areas 
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 Impact Assessment 

 

From the baseline assessment the project site is clearly influenced by several watercourses and associated 

tributaries. There are no specific wetland systems (refer to Section 5.1.5). Some of the project infrastructure will 

impact on these surface water resources (see Figure 7-1) through their placement in proximity to the identified 

surface water resources. 

 

The further development of the open pits at the Bubi Mine would encroach directly on the Bubi River and the 

tributary located within the Bubi mine claims area. In addition, two unnamed tributaries of the Bubi River would 

be affected by the proposed haul road.  As noted in Section 5.1.5, water levels within the southern Bubi pit were 

observed to be very similar to the water level within the adjacent Bubi River. Thus, there is a likelihood that the 

base flow of the river could reduce as a result of the pit dewatering activities. However, as the southern pit 

encroaches into the river itself, it would have a material impact on this feature and may have an impact on 

downstream water users. 

 

During the construction and operation of the proposed project, rainfall and additional surface water run-off 

would be collected in all areas that have been designed with water containment infrastructure (over and above 

those associated with the existing operations). This collected run-off would be lost to the overall catchment and 

thus may result in the alteration of drainage patterns.  

 

The total area in which runoff would be contained by the proposed project, constitutes a relatively small source 

area (i.e. less than 0.0002%) in comparison to full extent of the Gwayi catchment (87 960 km2) and approximately 

0.002% of the Bembezi catchment (7 890 km2). While this reduction in the Mean Annual Runoff for both 

catchments is measurable, it will not result in a substantial deterioration in the water reserve and downstream 

water uses. 

 

The encroachment of infrastructure and activities into the identified watercourses and associated riparian areas 

could result in further fragmentation of the drainage system, loss of related eco-services and impact downstream 

water users. This is considered to be a high intensity regional impact over the long term. Without mitigation, the 

significance is deemed to be very high. 
 

In the mitigated scenario, clean stormwater control measures will be established to divert clean water around 

the project sites and to ensure that the clean runoff enters the natural environment. Where stream crossings are 

required, the culverts and/or crossings would be designed and constructed such that they do not alter or obstruct 

the flow of water in the associated surface water feature. With respect to possible impacts on the Bubi River, it 

is recommended that the river be diverted to: (i) ensure that that the hydraulic connectivity of the feature is 

retained and that pollution, sedimentation and erosion impacts are avoided; and (ii) limit the risk of flooding the 

southern open pit during a high flow event in the Bubi River.  With mitigation, the significance would reduce to 

MEDIUM (see Table 8-5). 
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TABLE 8-5: IMPACT SUMMARY – ALTERATION OF NATURAL DRAINAGE PATTERNS 

Phase:  All 

Criteria Without Mitigation With Mitigation 

Intensity High Medium 

Duration Long-term Long-term 

Extent Regional Regional 

Consequence Very High High 

Probability Probable Possible 

Significance Very High Medium 

  

Nature of cumulative impacts 
Physical disturbance of surface water resources and reduction of Mean Annual Runoff 

due to current operations. 

Degree to which impact can be 

reversed 

Partially reversible 

Degree to which impact may cause 

irreplaceable loss of resources 

High  

Degree to which impact can be 

mitigated 

High  

 

 

 Management Measures 

 

• Divert the Bubi River around the proposed expansion of the southern open pit at the Bubi Mine. The river 

diversion must ensure that that the hydraulic connectivity of the feature is retained and that pollution, 

sedimentation and erosion impacts are avoided. 

• The boundaries of footprint areas are to be clearly defined and it should be ensured that all activities 

remain within defined footprint areas so as not to encroach into natural surface water features. 

• With reference to the storm water management measures detailed in Section 7.7.4, mine infrastructure 

will be constructed, operated and maintained so as to comply with the provisions of the IFC guidelines.  

Key related issues are: 

o Separate clean water systems from dirty water systems; 

o Minimise the size of dirty areas and divert clean run-off and rainfall water around dirty areas and 

back into its normal flow in the environment; 

o Locate all activities and infrastructure outside of the specified zones and/or flood lines of 

watercourses, as far as possible; 

o Maintain buffers around surface water features in instances where flood lines are unknown or un-

surveyed; and 

o Incorporate suitable erosion protection measures at all discharge points, should any discharge be 

required. Furthermore, all discharges from the mine into the environment will comply with the IFC 

Effluent discharge standards. 

• As part of closure planning, the designs of any permanent structures (mineralised waste facilities) will take 

into consideration the requirements long term storm water management, aftercare and confirmatory 

monitoring. 

• If any proven mine-related loss of water supply is experienced by the surrounding surface water users, 

Bilboes will provide compensation that could include an alternative water supply of equivalent water 

quality. 
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 Emergency Situations 

 

Any significant breach of the stormwater management infrastructure is considered an emergency situation. In 

such instances the emergency procedure will be followed. 

 
 

8.5 GROUNDWATER 

 

8.5.1 Issue: Contamination of groundwater 

 

 Introduction 

 

There are a number of sources in all mine phases that have the potential to pollute groundwater. In the 

construction and decommissioning phases some of these potential pollution sources are temporary and diffuse 

in nature. Even though the sources are temporary in nature, related potential pollution can be long term. The 

operational phase will present more long-term potential sources and the closure phase will present final 

landforms that may have the potential to pollute water resources through long term seepage and/or run-off. 

 

Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Earthworks  

Civil works  

Site management 

Non-mineralised waste 
management  

Support services and 

amenities 

Site management 

Non-mineralised waste 
management  

Open pits 

Sulphide Processing Plant 

TSF 
WRD 

Water supply infrastructure  

Pipelines 

Rehabilitation 

Earthworks  

Civil works 

Site management 

Non-mineralised waste 
management  

Support services and 
amenities  

TSF 
WRD 

Open pit voids (where 
required) 

Sulphide Processing Plant 

Water supply infrastructure  

Rehabilitation 

Maintenance and aftercare of 

final landforms and 

rehabilitated areas 

 

 

 Impact Assessment 

 

The main proposed project components/activities that may be groundwater pollutant sources include: 

• Accidental spills and leaks from vehicles and equipment that have the potential to reach shallow 

groundwater during the construction, operational and decommissioning phases; 

• Development of a contamination plume generated by the TSF and WRDs that could have the potential to 

impact upon groundwater during the operational and decommissioning phases, as well as after closure 

through seepage (if unmitigated) and in turn daylight in surface water resources; and 

• Acid formation and heavy metal mobilisation as a result of exposure of fresh mineralogy at the open pits 

and WRDs as well as increased sediment loads that could result in further degradation of groundwater 

resource quality. 
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In terms of the above, the potential contamination plumes generated by the TSF and WRDs are expected to be 

the more significant of potential pollution sources. Thus, the groundwater modelling and impact assessment 

focuses on these sources. In this regard, the groundwater modelling considered three possible scenarios (see 

Appendix F): 

• Scenario 1: A worst-case scenario where the TSF and WRDs are unlined and no soil compaction takes 

place before deposition of tailings. The Return Water Dams (RWD) 1 and 2 would both be fully 

HDPE lined. 

• Scenario 2: This scenario considers the installation of a compacted clay liner for the TSF and a full HDPE 

liner is installed for the TSF BIOX® compartment and for RWD 1 and 2. 

• Scenario 3: A full HDPE liner is installed for the entire footprint of the TSF, including RWD 1 and 2. 

 

In the absence of the source term information available for the groundwater modelling, no real concentrations 

were considered for the sources. Thus, an initial concentration for each of the sources was assigned a value 

equivalent to 100% of any specific concentration, and the models then simulated the migration vs. time of the 

contaminant plumes from the source to 0% concentration. 

 

Based on the geochemical assessment undertaken as part of the feasibility study, the floatation tailings were 

deemed likely to be Non-Potentially Acid Generating (non-PAG), while the BIOX® tailings would likely be 

Potentially Acid Generating (PAG). The identified potential constituents of concern for the flotation tailings 

material are arsenic (As), mercury (Hg), antimony (Sb) and sulphate, while for the BIOX® tailings they would be 

As, copper (Cu), iron (Fe), nickel (Ni), Sb, selenium (Se), fluoride (F) and total cyanide (CN). 

 

With respect to the waste rock, the geochemical assessment found that 7% of samples were PAG. Pyrites were 

detected in ten (10) of the waste rock samples and ranged from rare to major (0.1 to 40%). However, carbonates 

present in the waste rock provide a significant amount of readily available neutralisation potential. The potential 

constituents of concern for waste rock are As, Sb and Hg. 

 

Based on subsequent geochemical testing, the following source term concentrations were recommended for use 

in groundwater modelling: 

• Floatation compartment of the TSF - SO4 (1 297 mg/l) and As (8.5 mg/l); 

• BIOX® compartment of the TSF - SO4 (5 079 mg/l) and As (141.5 mg/l); and 

• Waste Rock Dumps - SO4 (2 389 mg/l), As (13.3 mg/l), Sb (6.55 mg/l) and Hg (0.022 mg/l). 

 

Under Scenario 1, the TSF contamination plume would migrate in a westerly direction up to 1 km away after Year 

7 and up to 2.5 km after 100 years.  In this case, the plume from the TSF would likely reach the Bafana Dam 

tributary (at contaminant concentrations approximately 30 - 40% of the source concentration), where these 

contaminants will essentially migrate to the surface water, become diluted and spread further downstream.  

 

Under the other modelled scenarios, the contamination plume is significantly restricted. Under Scenario 2, the 

plume would migrate approximately 630 m after Year 7 and up to 675 m after 100 years. In Scenario 3, these 

distances are reduced further to 213 m and 260 m after Year 7 and 100 years, respectively. In both cases, a plume 

from the southern WRD at Isabella Mine would extend to the Mbembesi River (at contaminant concentrations 

approximately up to 10% of the source concentration). Based on the above-mentioned recommended source-
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term concentrations, the SO4, As and Hg contaminant plume from the WRDs would exceed the Zimbabwe 

Effluent Standards and the Sb contaminant plume would exceed the WHO Drinking Water guidelines. 

 

From the above, it is evident that groundwater pollution plumes are likely to migrate to and discharge into the 

nearby streams and rivers after mine closure. These pollutants will essentially migrate to the surface water where 

they would be diluted and spread further downstream. Although these river systems have been impacted upon 

by the historical activities, degradation of groundwater resources could result in further degradation of these 

surface water resources.  Considering the above, the impact of contamination of groundwater resources is 

considered to be a high intensity, regional impact over the long term. Without mitigation, the significance is 

deemed to be very high. 

 

In the mitigated scenario, measures that focus on the safe handling and use of hazardous materials and non-

mineralised waste, soil management, mineralised waste management and water treatment would be 

implemented to address ad-hoc spills and leaks. In addition, the design of the proposed TSF includes the 

incorporation of a composite lining for the floatation compartment and full HDPE liner for the BIOX® 

compartment. However, there proposed Waste Rock Dumps present a long-term seepage risk.  It is 

recommended that consideration be given to the differential handling of the sulphur form of waste rock lithology 

(that has a high fraction of PAG material) should first be confirmed before further action is taken. With mitigation, 

the intensity reduces to medium and the significance is deemed to be HIGH. 

TABLE 8-6: IMPACT SUMMARY – GROUNDWATER CONTAMINATION 

Phase:  All 

Criteria Without Mitigation With Mitigation 

Intensity High Medium 

Duration Long-term Long-term 

Extent Regional Regional 

Consequence Very High High 

Probability Probable Probable 

Significance Very High HIGH 
 

Nature of cumulative impacts Groundwater contamination impacts from existing operations. 

Degree to which impact can be 

reversed 

Irreversible 

Degree to which impact may cause 

irreplaceable loss of resources 

High  

Degree to which impact can be 

mitigated 

Medium  

 

 

 Management Measures 

 

• During the construction, operational and decommissioning phases, Bilboes will ensure that all hazardous 

chemicals (new and used), dirty water, mineralised wastes and non-mineralised wastes are handled in a 

manner that minimises the potential for them to contaminate soils or surface water run-off which in turn 

could contaminate groundwater. Where this is not possible, Bilboes will demonstrate (through additional 

modelling and/or monitoring) that the potential contamination is within acceptable limits from a human 

health and related risk perspective. 



Bilboes Holdings (Private) Limited Sulphide Gold Project 
710.04026.00031 

October 2020 

 

 

 8-19    

 

• Infrastructure that has the potential to cause groundwater contamination will be identified and included 

in a groundwater pollution management plan which will be implemented as part of the operational phase. 

This plan will have the following principles: 

o Determine potential pollution sources; 

o Determine the extent of the potential contamination plume; 

o Design and implement intervention measures to prevent, eliminate and/or control the pollution 

plume; 

o Monitoring all potential impact zones to track pollution and mitigation impacts;  

o Best practice groundwater sampling must include all major ions. From the results of the geochemical 

assessment, the following parameters must be included: Arsenic (As), barium (Ba), mercury (Hg), 

sulphate (SO4) and antimony (Sb), copper (Cu), iron (Fe), nickel (Ni), manganese (Mn), Molybdenum 

(Mo), selenium (Se), vanadium (V), fluoride (F) and total cyanide (CN); and  

o Where monitoring results indicates that third party water supply has been polluted by Bilboes, 

Bilboes will ensure that an alternative equivalent water supply will be provided. 

• Additional test work that must be undertaken includes: 

o Conducting additional ABA and kinetic testing on suitable BIOX® and waste rock samples to clarify 

cut-off pyrite and calcite concentrations associated with acid drainage risk; and 

o Sampling of the tailings and waste rock at suitable intervals during the operational life of the TSF to 

evaluate the heterogeneity in physical and chemical composition. This will provide a data set that 

allows refined estimates of the post closure impacts of the facility to be developed as a prelude to 

mine closure. 

• Any future infrastructure that has the potential to pollute groundwater resources will be designed and 

implemented in a manner that pollution is addressed in all mine phases. 

• As part of closure planning, the designs of any permanent and potentially polluting structures (mineralised 

waste facilities) will incorporate the following: 

o Consideration of the requirements for long term water pollution prevention, such as installing liners 

and/or curtain drains to limit the spread of the contaminant plume and confirmatory monitoring;  

o Monitoring boreholes can be used as capture zones to control potential plume migration; 

o Diversion of storm water around the TSF; and 

o If discharge of contaminated water is a requirement, this discharge must be treated to the 

appropriate discharge water quality. 

• Implement differential handling of potentially PAG lithologies to minimise the impact of the WRDs. The 

sulphur form of lithology that has a high fraction of PAG material should first be confirmed before further 

action is taken. Furthermore, differential handling of lithologies containing high total As concentrations 

(example arsenopyrite) shall be used as a strategy to limit As leaching. 

• On completion of the mining operation, and as part of the closure phase, it is recommended that the waste 

rock stockpile be capped with low permeability material to limit ingress of water thus reducing the 

potential of generating leachate. 
 

 

 Emergency Situations 

 

Failure of the TSF and major spillage incidents that could contaminate waters resources will be handled in 

accordance with the Bilboes emergency response procedure. 
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8.5.2 Issue: Lowering of groundwater level 
 

 Introduction 

 

The pumping of groundwater inflows from the open pits to ensure safe working conditions has the potential to 

cause the lowering of groundwater levels in proximity to the open pits during the course of the operational 

phase, which could result in lowering of local aquifers, decreased baseflow to nearby rivers as well as reduced 

flow or the drying up of wetlands. In the closure phase, the pits will have been made safe and dewatering of the 

pits will have ceased. Groundwater inflow into the open pits is therefore expected to cease once a pressure-

equilibrium is reached between the water in the pits and the groundwater.  

 

In this regard, pit dewatering could affect third party groundwater users as well as surface water flows. Changes 

in drainage patterns and impacts on the aquatic biodiversity are discussed in the sections above and will not be 

repeated here. This section will focus on the impact of dewatering on third party groundwater users. 

 

Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

N/A Pit dewatering Pit dewatering Open pit voids 

 

 

 Impact Assessment 

 

The open pits capture groundwater which, under natural conditions, would have contributed to deeper regional 

groundwater flow or provided baseflow to the rivers, where applicable. During the operations and 

decommissioning, this captured water will need to be removed from the pits in order to safely access the mine 

workings.  

 

For the Isabella-McCays open pits, the groundwater modelling indicates that the maximum inflows into the pits 

would occur in Year 3 of mining at a peak rate of 554 m3/day. The maximum modelled cone of drawdown is at 

Year 7 (before the workings, and consequently dewatering of the pits, stop). For the Bubi open pits, the maximum 

inflow would occur in Year 9 at a rate of 310 m3/day and the cone of drawdown would be at its maximum at 

Year 15.  The predicted level of drawdown over time at the open pits is provided in Table 8-7 below. 

TABLE 8-7: PREDICTED DRAWDOWN FOR THE OPEN PITS OVER TIME 

Isabella – McCays Bubi 

 Year  Max. Drawdown (m) Year Max. Drawdown (m) 

7 112 6 85 

25 43 25 77 

50 33 50 45 

75 21 75 10 

100 13 100 9 
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The dewatering of the Isabella-McCays opencast pits was predicted to have a maximum radius of influence of 

approximately 1.5 km, where the change in water level may be between 0 m and 5 m at the furthest extent of 

the dewatering cone. For the Bubi Mine, the cone of drawdown would have a maximum extent of approximately 

1 km with a change in water level may be between 0 m and 5 m. Thus, while the cone of drawdown would not 

have any direct impact on local communities surrounding the project site, there may be an impact on the 

groundwater inflows into the Mbembesi and Bubi Rivers, respectively. 

 

When taking into consideration the effect of potential seepage from the TSF and WRDs, the zone of influence 

may reduce due to enhanced artificial recharge from these features, which are located in close proximity to the 

open pits.  From decommissioning, once mining stops, it is predicted that the water level will slowly rebound but 

will not reach the pre-dewatering level due to evaporation eventually exceeding inflow (rainfall and runoff) in 

the pits. 

 

Given the above discussion, in the unmitigated scenario, the intensity of potential impacts during the operation 

and decommissioning phases will be high until such time as the groundwater levels recover, after which the 

severity could reduce to medium at closure. Without mitigation, the significance is deemed to be high to very 

high. In the mitigated scenario, the severity and duration of dewatering impacts on third parties would be 

mitigated, thus reducing the significance to MEDIUM. 

TABLE 8-8: IMPACT SUMMARY – DEWATERING 

Phase:  All 

Criteria Without Mitigation With Mitigation 

Intensity Medium - High Medium 

Duration Long-term Medium-term 

Extent Regional Regional 

Consequence High - Very High Medium 

Probability Probable Probable 

Significance High to Very High MEDIUM 

 

Nature of cumulative impacts Dewatering impacts from existing operations. 

Degree to which impact can be 

reversed 

Partially reversible 

Degree to which impact may cause 

irreplaceable loss of resources 

Medium  

Degree to which impact can be 

mitigated 

Medium  

 

 

 Management Measures 

 

• Any potentially affected third party boreholes that have not been previously identified must be included 

in the groundwater monitoring (see Section 9.9.2.2). 

• Where dewatering causes proven a loss of water supply to third parties, appropriate compensation will be 

provided until such time as the dewatering impacts cease. 
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8.6 AIR QUALITY 
 

8.6.1 Issue: Air pollution 
 

 Introduction 
 
A number of activities/infrastructure in all phases have the potential to pollute the air. In the construction phase, 

gaseous emissions would be released from construction vehicles, generators and other construction equipment. 

In the operational phase mine vehicles and other equipment (e.g. generators) will have similar emissions. Further 

sources of emissions are anticipated from smelting gold in the furnace located within the gold room and 

potentially from activities undertaken at the plant laboratory.   

 

Construction and decommissioning phase activities are temporary. The operational phase will involve longer 

term activities and the closure phase will result in final landforms that have the potential to pollute air through 

long term wind erosion, as well as related activities which may also result in dust generation. 

 

To determine the significance of potential air quality impacts the project may have, the modelled emissions for 

the project are compared against relevant legislated and/or guideline thresholds. The requirements of the 

Environmental Management (Atmospheric Pollution Control) Regulations (SI 72 of 2009) and the World Bank and 

IFC EHC Guidelines were considered (refer to Section 2) are considered in this assessment.  

 

Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Site preparation 

Earthworks - for all surface 
infrastructure 

Surface blasting 

Civil works  

Site management 

Transport systems 

Non-mineralised waste 
management  

Support services and 
amenities 

Site preparation 

Drilling and Blasting 

Opencast mining 

Crushing and Screening 

Sulphide Processing Plant 

WRD 

TSF 

Non-mineralised waste 
management  

Use and servicing of 
equipment 

Materials handling 

Site preparation 

Demolition 

Earthworks  

Civil works 

Site management 

Transport systems 

Non-mineralised waste 
management  

Support services and 
amenities  

WRD 

TSF 

Rehabilitation  

Maintenance and aftercare of 
final landforms and 
rehabilitated areas 

 

 Impact Assessment 

 

During the construction and decommissioning phases vegetation clearing, earthworks and the movement of 

vehicles on unsurfaced roads may contribute to elevated particulate matter levels in the air on a local scale.  

Emissions would also be generated by vehicles and other combustion-driven equipment (e.g. generators) that 

release nitrogen oxides (NOX), carbon dioxide (CO2), carbon monoxide (CO) and volatile organic compounds 

(VOC).  While, construction and decommissioning phase air quality impacts are deemed to be of medium 

intensity, they would be localised, over the short-term. Thus, impact significance is considered to be VERY LOW, 

with and without mitigation (see Table 8-9). 
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During operations, various exhaust gas emissions will be produced by the combustion of gas or liquid fuels in 

generators, vehicles and other equipment, as well as the use of the smelter and laboratory at the plant.  The 

release of gaseous pollutants, principally nitrogen oxides (NOX), carbon dioxide (CO2), carbon monoxide (CO) and 

volatile organic compounds (VOC), has the potential to cause short-term reductions in local air quality close to 

the emissions source.  No material project-related emissions are anticipated during the closure phase. 

 

The key air quality risks associated with the operation of the proposed project relate to silicosis and associated 

breathing conditions due to fugitive dust emissions. Potential receptors are the communities close to the 

proposed sulphide processing plant and proposed roads, staff camps and the staff working at the open pits and 

in the processing plant itself.  

 

As the proposed sulphide plant is located in an area that is generally well wooded, the risk of fugitive dust 

associated with processing reaching the local community is minimised. While there is potential risk when the 

wind blows hard from the East North Easterly direction, due to the wind speeds not generally exceeding 12 km/h 

in this direction, the risk is low.  

 

Of more concern in this area is wind-blown dust from the TSF as the tailings material dries out and working of 

the open pits.  At the Isabella Mine, various open pits (specifically C4 West, Calcite 4 and Diana pit) are located 

directly east of a neighbouring community, thus the future expansion of these pits would impact on this 

community as the pits are developed westwards. The Bubi open pits are generally west of communities 

minimising risk of dust exposure. 

 

A permit application covering emissions associated with the processing plant, i.e. the regeneration kiln stacks, 

laboratory baghouse, electrowinning, gold room baghouse and clinic incinerator has been submitted under 

section 14 of the Environment Management Act (Atmospheric Pollution Control) Regulations (SI 72 of 2009). 

Ground dispersion modelling (see Appendix G) recommended that stacks remain low to ensure the pollution fall 

out occurs over the TSF and has the lowest possible impact on the nearest local community. 

 

The potential impact of emissions associated with the proposed project would extend outside of the project site 

and are considered to be of medium intensity in the long-term.  The significance of this impact is assessed to be 

high without mitigation. With the implementation of mitigation, the significance reduces to MEDIUM (see Table 

8-9). 

TABLE 8-9: IMPACT SUMMARY – AIR QUALITY IMPACTS 

Phase:  Construction and Decommissioning Phases 

Criteria Without Mitigation With Mitigation 

Intensity Medium Medium 

Duration Short-term Short-term 

Extent Local Local 

Consequence Very Low Very Low 

Probability Definite Definite 

Significance Very Low Very Low 
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Phase:  Operational Phase 

Criteria Without Mitigation With Mitigation 

Intensity Medium Medium 

Duration Long-term Long-term 

Extent Regional Regional 

Consequence High High 

Probability Probable Possible 

Significance High Medium 

  

Nature of cumulative impacts 
Various emissions associated with the current operations, as well as the generation of 

dust due to vehicle entrainment on unpaved road surfaces. 

Degree to which impact can be 

reversed 

Reversible 

Degree to which impact may cause 

irreplaceable loss of resources 

Low 

Degree to which impact can be 

mitigated 

High  

 

 Management Measures 

 

• Implement a dynamic air quality and dust management plan that covers: 

o Identification of probable problem areas; 

o Demonstrating compliance with air quality standards; 

o Providing information to management in respect of the effectiveness of current control and 

suppression measures; 

o Temporal and spatial trend analysis based on regular monitoring data; and 

o Assessing possible health risks if relevant standards are not adhered too. 

• Bilboes must identify and quantify anticipated project-related air emissions to determine whether the 

proposed project will exceed the annual threshold of 25 000 tonnes of CO2-equivalent. 

• As part of the air quality and dust management plan, monitoring must continue for the duration of the 

mining activities. The following monitoring measures should be included: 

o Maintain the dust fallout monitoring network used during sampling with minor adjustments to 

accommodate construction of project infrastructure and when this occurs; 

o Consider the installation of a continuous PM10 dust monitor at a suitable location in consultation 

with an appropriate specialist; 

o Continuously monitor areas that require rehabilitation with respect to vegetation so as to keep 

erodible surfaces to a minimum; and 

o Use the results the monitoring programme to determine any additional emission controls and other 

relevant mitigation interventions that may be required.  

• In the construction, operational and decommissioning phases, the following specific mitigation measures 

will be implemented for the main emission sources (roads, materials handling, vehicles and wind erosion): 

o Only remove vegetation where soil stripping is required for the placement of infrastructure, thereby 

reducing exposure to wind erosion. Adequate demarcation of these areas should be undertaken. 

The soil stockpiles will be vegetated to reduce the total exposure surface, which is prone to wind 

erosion. 

o Apply dust suppression on unpaved roads through chemical binding agents and/or water sprays 

combined with vehicle speed controls; 
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o Rehabilitate and re-vegetate all decommissioned areas as soon as practically possible; 

o Undertake progressive rehabilitation of the TSF and WRDs;  

o Locate the access benches for the open pits on the easterly side of the pits as far as practicably 

possible; and 

o Maintain all vehicles and equipment to achieve optimal exhaust emissions. 

• As part of closure planning the designs of any permanent and potentially polluting structures (particularly 

the mineralized waste facilities) will, on the basis of impact modelling, incorporate measures to address 

long term pollution prevention and confirmatory monitoring. 
 

 

 Emergency Situations 

 

Upset conditions and related unmitigated emission incidents that are likely to result in an exceedance of one or 

more of the evaluation criteria are considered an emergency situation. These will be addressed in accordance 

with the project emergency response procedure. 
 

 

8.7 NOISE 

 

8.7.1 Issue: Noise Pollution 

 

 Introduction 

 

The existing operations have already introduced industrial scale noise into a predominately rural environment. 

Most of the proposed activities present the possibility of generating noise impacts in the mine phases prior to 

closure. In the construction and decommissioning phases these activities are temporary in nature, usually 

existing from a few weeks to a few months. The operational phase will present more long-term activities.  

 

Two types of noise are distinguished: noise disturbance and noise nuisance. The former is noise that can be 

registered as a discernible reading on a sound level meter and the latter, although it may not register as a 

discernible reading on a sound level meter, may cause nuisance because of its tonal character (e.g. distant 

humming noises). The impacts of both noise types on human receptors are assessed below. This section focuses 

on the potential human related noise impacts. 

 

Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Site preparation 

Earthworks 

Civil works  

Transport systems 

Material handling 

Rehabilitation 

Mine development 

Blasting activities 

Earth moving equipment 

Material tipping 

Vehicle movement  

Crushing and processing 

General operational activities 

Generators and pumps 

Vehicle movement 

Earth moving equipment 

Material tipping 

Stripping of buildings and 
equipment 

Generators 

 

N/A 
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 Impact Assessment 
 
Noise pollution (disturbance and nuisance) would have different impacts on different receptors because some 

are very sensitive to noise and others are not. For example, staff do not expect a noise free work environment 

and so they will be less sensitive to environmental noise pollution at work. In contrast, residents of the 

surrounding local villages may be sensitive to large scale mining noises and so any change to ambient noise levels 

because of mine related noise may have a negative impact on them and their anticipated residential experience. 

The current ambient noise levels measured as part of the baseline noise sampling are listed in Section 5.1.8 

above.  The measured ambient daytime noise levels fall below the IFC EHS Guidelines for Noise guideline 

thresholds for residential areas (55 dBA).  

 

During the construction and decommissioning phases, elevated noise ambient noise levels would be expected 

during the daytime at the nearest receptors. Should construction continue during the night, construction 

equipment would also be audible. As such the unmitigated and mitigated severity of noise impacts during these 

phases is considered to be high but of short duration and would be localised. Thus, impact significance is 

considered to be LOW, with and without mitigation (see Table 8-10). 

 

During operational phase, constant noise (noise disturbance) has a lower impact than loud irregular noise 

(nuisance noise). With respect to noise disturbance, impacts on local communities are expected to be low due 

to the distances of these communities are located from the workings and sulphide processing plant. When 

considering nuisance noises, material handling and vehicle movement are likely to be one of the main 

contributors to audible noise during the operational phase. Heavy vehicles using the proposed haul road are of 

concern for the communities located in proximity to the proposed road. As such, when considering noise 

disturbance and nuisance cumulatively, the unmitigated operational noise impact is considered to be regional 

and of medium intensity over the long term. The potential impact is, therefore, assessed to be of high significance 

without mitigation. With the implementation of the proposed mitigation measures, the probability of impacts 

on sensitive receptors occurring reduces, thus the significance reduces to MEDIUM. In the closure phase, it is 

assumed that all project-related activities will have stopped. No further noise-generating activities would occur 

at closure, thus there would be no associated noise impact. 

TABLE 8-10: IMPACT SUMMARY – NOISE POLLUTION 

Phase:  Construction and Decommissioning Phases 

Criteria Without Mitigation With Mitigation 

Intensity High High 

Duration Short-term Short-term 

Extent Local Local 

Consequence Low Low 

Probability Definite Definite 

Significance Low Low 

Phase:  Operational Phase 

Criteria Without Mitigation With Mitigation 

Intensity Medium Medium 

Duration Long-term Long-term 

Extent Regional Regional 

Consequence High High 

Probability Probable  Possible 

Significance High Medium 
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Nature of cumulative impacts 
Various noise emissions associated with the current operations, as well as other 

vehicles utilising the local road network. 

Degree to which impact can be 

reversed 

Reversible 

Degree to which impact may cause 

irreplaceable loss of resources 

Low 

Degree to which impact can be 

mitigated 

High  

 

 

 Management Measures 

 

• The site design shall incorporate, where feasible, features that provide mitigation against potential noise 

impacts, such as the construction of screening mounds between certain operations and nearby noise-

sensitive locations and locating noisier plant equipment centrally within the processing area. 

• In addition to the site design features, good site management practices and other specific measures must 

be implemented to limit potential noise impacts. These measures should include: 

o Undertake activities in locations where noise attenuation from existing natural landforms would 

maximise the benefit to noise receptors; 

o Maintain haul roads to avoid unwanted rattle and “body slap” from vehicles; 

o Operate machinery and equipment in manner which minimises noise emissions (e.g. minimisation 

of drop heights, switch-off equipment when not in use and no un-necessary engine revving); and 

o Regularly maintain machinery and equipment in order to meet manufacturers’ noise rating levels. 

Defective silencers are to be replaced immediately. 

• Undertake noise monitoring in order to confirm the impact that the proposed operations have on the 

surrounding local communities as well as the effectiveness of the implemented noise mitigation during 

the operational phase. 

• Measure resonance and general vibration of operational equipment to ensure that any occupational 

health risks can be adequately addressed. 

• Where necessary, additional noise monitoring will be used as part of the investigatory process into noise 

complaints and as part of the assessment of the impact of mitigation and, if required, the alteration 

thereof. 
 
 

 Emergency Situations 

 

Where sensitive receptors experience continued excessive noise levels, this will constitute an emergency 

situation. Continued excessive noise levels will be addressed in accordance with the emergency response 

procedure.  
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8.8 VISUAL ASPECTS 

 

8.8.1 Issue: Visual Impacts 

 
 Introduction 

 

Activities and infrastructure in all mine phases can cause visual impacts. With more significant visual impacts 

relating to the larger infrastructure components (such as the lighting at night, establishment of the sulphide 

processing plant infrastructure) and the long-term infrastructure (such as mineralised waste facilities and open 

pit voids) that will remain post closure. Potential visual receptors can include residents of the local communities, 

road users and visitors. 

 

Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Site preparation 

Earth- and Civil works 

Transport systems 

Non-mineralised waste 
management 

Site support services and 
amenities 

 

Opencast mining 

Mineral processing 

WRDs 

TSF 

Sulphide Processing Plant 

Transport systems 

Water supply and use 

Non-mineralised waste 
management 

General site management 

Site preparation 

Demolition works 

TSF 

Transport systems 

Water supply and use 

Non-mineralised waste 
management 

General site management 

Demolition 

Maintenance and aftercare 

Final landforms 

Maintenance and aftercare 

 
 

 Impact Assessment 

 
The severity of visual impacts is determined by assessing the change to the visual landscape as a result of mine 

related infrastructure and activities. Construction and decommissioning activities would also have a temporary 

visual impact on local receptors due to the presence of construction vehicles, material stockpiles, etc. Activities 

and/or infrastructure that represent long-term changes would take place during the operational and closure 

phases.  When considering the potential change to the visual landscape the key issues are: visibility, visual 

exposure, visual intrusion and receptor sensitivity. Each of these issues is discussed below.  

 
The visibility of the proposed project when considered cumulatively with the existing mine infrastructure, would 

likely be limited, as the majority of the proposed infrastructure would be incorporated within the footprint of 

the proposed project. Of the planned project infrastructure, the TSF, WRDs and proposed sulphide processing 

plant are expected to be the most visible.  

 
Visual exposure is the extent to which infrastructure and activities will appear in the various views. It follows that 

the closer the infrastructure and activities, the greater the visual exposure. Local communities located in closest 

proximity to the proposed TSF, WRDs and sulphide processing plant would have the greatest visual exposure to 

the proposed project.  
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Visual intrusion deals with how well the proposed project fits into the cultural aesthetic of the landscape. The 

proposed project will result in an alteration to the baseline characteristics. However, the introduction of the 

additional infrastructure and activities associated with the proposed project are not considered to be 

substantially uncharacteristic in the context of the receiving landscape which has been largely disturbed by 

current mining activities. It is evident that even though there are current mining operations in the area, the 

proposed project will still be visible and intrusive. However, the sensitivity of receptors in proximity to the 

proposed project is likely to be moderate as they would generally be desensitised to the presence of mining 

activities and associated infrastructure. 

 
Taking the above into consideration, the visual impact of the proposed project is deemed to be of medium 

severity and localised extent over the long-term. The overall impact is considered to be of medium significance 

without mitigation. With the implementation of mitigation, the significance can reduce to LOW. 

TABLE 8-11: IMPACT SUMMARY – VISUAL ASPECTS 

Phase:  All 

Criteria Without Mitigation With Mitigation 

Intensity Medium Low 

Duration Long-term Long-term 

Extent Local Local 

Consequence Medium Medium 

Probability Definite Definite 

Significance Medium Low 

  

Nature of cumulative impacts Infrastructure and activities associated with the current operations. 

Degree to which impact can be 

reversed 

Partially Reversible 

Degree to which impact may cause 

irreplaceable loss of resources 

Low 

Degree to which impact can be 

mitigated 

Medium 

 
 

 Management Measures 

 
• The absolute minimum amount of vegetation and land is disturbed during site development and 

operation. Particular attention will be given to the boundaries of the proposed project areas as this is 

where vegetation can assist with screening. 

• Night lighting will be fitted with fixtures to prevent light spillage and to precisely focus the light on the 

intended mine activities and infrastructure.  

• Revegetation of rehabilitated areas and the TSF and WRD side slopes will be ongoing throughout the 

course of the mining operations. 
 
 

 Emergency Situations 

 
None identified. 
 



Bilboes Holdings (Private) Limited Sulphide Gold Project 
710.04026.00031 

October 2020 

 

 

 8-30    

 

8.9 BIODIVERSITY 

 

8.9.1 Issue: Physical destruction of terrestrial biodiversity 

 

 Introduction 

 

There are a number of activities/infrastructure in all phases that have the potential to destroy biodiversity in the 

broadest sense. In this regard, the discussion relates to the physical destruction of specific biodiversity areas, of 

linkages between biodiversity areas and related species which are considered to be significant because of their 

status, and/or the role that they play in the ecosystem. 

 

Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Site preparation 

Earthworks 

Civil works  

Vegetation clearing 

Non-mineralised waste 
management  

Transport systems 

Material handling 

Open pit mining 

Access Road 

Power supply and use 

Water supply and use 

WRD 

TSF development 

Non-mineralised waste 

Support services 

Rehabilitation 

Demolition 

Earthworks  

Site management 

Transport systems 

Non-mineralised waste 
management  

Support services and 
amenities  

Slope stabilisation of WRDs 
and open pit voids (where 
applicable) 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

Maintenance and aftercare of 

rehabilitated areas 

 

 Impact Assessment 

 

Areas of high ecological sensitivity are functioning biodiversity areas with species diversity and associated 

intrinsic value. The linking areas have value because of the role they play in allowing the migration or movement 

of flora and fauna between the areas which is a key function for the broader ecosystem. The transformation of 

land for any purpose, including mining and associated activities, increases the destruction of the site-specific 

biodiversity, reduces its intrinsic functionality and reduces the linkage role that undeveloped land fulfils between 

different areas of biodiversity importance. 

 

Four habitat units were identified during the assessment, three of which were found to have a moderately-high 

sensitivity (i.e. South African Bushveld, Zambezian Baikiaea Woodland and Freshwater habitat units). These 

habitat units are located throughout the study area and would be affected by the establishment of the proposed 

project. The Transformed Vegetation habitat unit has already been impacted by the existing anthropogenic 

activities within the area and is of low sensitivity. 

 

The overall impact associated with the physical destruction of terrestrial biodiversity is considered to be of high 

intensity, regional extent and would occur over the long-term. The overall impact is considered to be of high 

significance without mitigation. With the implementation of mitigation, the significance can reduce to MEDIUM. 
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TABLE 8-12: IMPACT SUMMARY – PHYSICAL DESTRUCTION OF TERRESTRIAL BIODIVERSITY 

Phase: All 

Criteria Without Mitigation With Mitigation 

Intensity High Medium 

Duration Long-term Long-term 

Extent Regional Local 

Consequence High High 

Probability Probable Possible 

Significance High Medium 

  

Nature of cumulative impacts Physical disturbance of biodiversity due to current operations. 

Degree to which impact can be 

reversed 

Low 

Degree to which impact may cause 

irreplaceable loss of resources 

High  

Degree to which impact can be 

mitigated 

Medium 

 

 Management Measures 

 

• The optimised footprint of the proposed development areas should be demarcated to prevent excessive 

clearing and footprint creep into surrounding habitat. All areas of increased ecological sensitivity, outside 

of the mining footprint will be designated as No-Go areas and be off-limits to all unauthorised vehicles and 

personnel; 

• A Biodiversity Action Plan will be compiled in order to ensure no net loss of watercourses, no irreversible 

impacts to species of conservation concern and to ensure AIP are actively controlled. This plan should be 

undertaken prior to commencement of any construction activities; 

• Removal of Combretum imberbe (Leadwood) and Senegalia nigrescens (Knob Thorn), is to be actively 

avoided where feasible. Where this is not feasible, permits will need to be obtained and an attempt to 

relocate small trees (<1.5m) should be undertaken; 

• Undertake a site inspection/walkdown of the footprint area prior to vegetation clearance activities to mark 

the locations of species of conservation concern This is particularly important in terms of nesting avifauna, 

where large trees with active nests are to be marked and recorded; 

• Revegetation of disturbed areas should be carried out in order to restore habitat availability and minimise 

soil erosion and surface water runoff; 

• When rehabilitating a footprint site, it is imperative that as far as possible the habitat that was present 

prior to disturbances is recreated as far as practically possible and within the context of any future land 

uses, so that faunal species that were displaced by vegetation clearing activities are able to recolonize the 

rehabilitated area; 

• Removal/ cutting down of large trees (>4 m) should be avoided as far as possible, notably in the riparian 

areas, as these are considered important for large raptors and roosting avifaunal species, which cannot be 

readily replaced through rehabilitation; 

• Continually monitor the operational activities and infrastructure areas associated so that further 

disturbance of the surrounding habitat is not occurring; and 

• Monitor the success of rehabilitation efforts of disturbed areas seasonally. 
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 Emergency Situations 

 

None identified. 
 

 

8.9.2 Issue: General disturbance of terrestrial biodiversity 

 

 Introduction 

 

In all mine phases there are a number of activities/infrastructure that have the potential to disturb vegetation, 

vertebrates and invertebrates. In the construction and decommissioning phase these activities are temporary in 

nature, usually existing for a few weeks to a few months. The operational phase will present more long-term 

activities and the closure phase will have final landforms that may have pollution potential through long term 

seepage and/or run-off. Intermittent maintenance and aftercare activities also have to potential to disturb 

biodiversity. 

 

Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Site preparation 

Earthworks 

Civil works  

Vegetation clearing 

Non-mineralised waste 
management  

Transport systems 

Material handling 

Open pit mining 

Access Road 

Power supply and use 

Water supply and use 

WRD 

TSF development 

Non-mineralised waste 

Support services 

Rehabilitation 

Demolition 

Earthworks  

Site management 

Transport systems 

Non-mineralised waste 
management  

Support services and 
amenities  

Slope stabilisation of WRDs 
and open pit voids (where 
applicable) 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

Maintenance and aftercare of 

rehabilitated areas 

 

 Impact Assessment 

 

With respect to the proposed project, activities that would result in the general disturbance of biodiversity could 

include, amongst others, the following: 

• Encroachment of alien plant species in disturbed areas leading to a loss of current faunal and floral habitat; 

• Driving of vehicles through open woodland areas, leading to the trampling of vegetation and possible 

collision with faunal species; 

• Increased hunting of faunal species and harvesting of plant material; 

• An increase in pollution emissions and general litter may directly impact on the survival of individual plants, 

vertebrates and invertebrates; 

•  People may create informal fires which spread can spread through the project area; 

• Alien vegetation can proliferate within cleared areas and spread; 
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• Contamination impacts leading to altered pH conditions, increased salinization and/or change in 

concentration of chemical constituents of concern of the affected soils and/or water bodies, leading to the 

loss of chemically sensitive floral species and associated faunal species; 

• The presence of mine water impoundments may lead to drowning of fauna; 

• Lighting can attract large numbers of invertebrates which become easy prey for predators. This can upset 

the invertebrate population balances; and 

• Erosion and sediment runoff from bare soil areas leading to increased sedimentation of the surrounding 

habitat, smothering herbaceous species decreasing the available floral and faunal habitat. 

 

Taken together, such disturbances will have a high intensity and regional extent over the long-term. This is 

deemed to be of high significance in the unmitigated scenario. In the mitigated scenario, many of these 

disturbances can be prevented or mitigated to acceptable levels, which reduces the significance to MEDIUM. 

TABLE 8-13: IMPACT SUMMARY – GENERAL DISTURBANCE OF TERRESTRIAL BIODIVERSITY 

Phase: All 

Criteria Without Mitigation With Mitigation 

Intensity High Medium 

Duration Long-term Long-term 

Extent Regional Local 

Consequence High High 

Probability Probable Possible 

Significance High Medium 

  

Nature of cumulative impacts Physical disturbance of biodiversity due to current operations. 

Degree to which impact can be 

reversed 

Low 

Degree to which impact may cause 

irreplaceable loss of resources 

High  

Degree to which impact can be 

mitigated 

Medium 

 

 Management Measures 

 

Mitigation measures to be implemented during all project phases include the following: 

• Minimise the number of roads and tracks and keep them as small as possible. Vehicles must use established 

access roads. No off-road driving will be allowed. All drivers must adhere to the indicated speed limits. 

• Spills and /or leaks from construction equipment must be immediately remedied and cleaned up so as to 

ensure that these chemicals do not enter into the freshwater resources. 

• Informal fires must be prohibited during all development phases. 

• Investigate the use of bird deflectors for internal power lines. 

• If feasible, fence and/or net all water dams to prevent access by larger fauna / birds. Dams must be equipped 

with measures to enable fauna that may fall into the water to get out. 

• Edge effects of all construction and operational activities, such as erosion and alien plant species 

proliferation, which may affect faunal habitat, must be strictly managed in all areas of increased ecological 

sensitivity. 
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• In the event of a vehicle breakdown, maintenance of vehicles must take place with care and the recollection 

of spillage will be practiced near the surface area to prevent ingress of hydrocarbons into topsoil and 

subsequent habitat loss. 

• An alien/invasive/weed management programme will be implemented to control the spread of these plants 

onto and from disturbed areas. Care will be taken to prevent the encroachment of alien plant species into 

rehabilitated areas. 

• No trapping or hunting of fauna is to take place. 
 

 

 Emergency Situations 

 

None identified. 
 

 
8.9.3 Issue: Aquatic ecosystems 

 

 Introduction 

 

The project site is situated in an area influenced by a few non-perennial watercourses and associated tributaries. 

River systems are known to support a wide variety of aquatic biodiversity such as fish, reptiles, amphibians, 

aquatic invertebrates, water bird populations and aquatic mammals. The associated riparian areas provide 

ecological services (such as water purification and flood control) for the larger catchment. Project-related 

activities could impact on aquatic biodiversity through the physical destruction of riparian areas, the alteration 

of flow patterns and changes to the water quality of these systems.  

 

Potential impacts as a result of the alteration of water quality and drainage patters have been addressed in 

Section 8.4.1 and 8.4.2, respectively. Therefore, this section will focus on the potential impacts on aquatic 

biodiversity. 

 

Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Site preparation 

Earthworks 

Civil works  

Vegetation clearing 

Non-mineralised waste 
management  

Other site support services 
and amenities 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation  

Transport systems 

Material handling 

Earthworks - for all surface 
infrastructure 

Opencast mining 

Seepage and dirty runoff from 
TSF and WRDs 

Operational discharges 
(where required) 

Waste management 
(mineralised and non-
mineralised) 

Plant water supply 

Handling and use of 
hazardous substances 

Use and servicing of 

equipment 

Removal of infrastructure 

Material movement 

Seepage and dirty runoff from 
TSF and WRDs 

Handling and use of 
hazardous substances 

Use and servicing of 

equipment 

Seepage and dirty runoff from 

final landforms 
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 Impact Assessment 

 

The river systems within the proposed project area have been negatively impacted by the current mining 

activities and the impacts from the local communities. The ecological condition of these systems has already 

been compromised.  

 

The Bembezi River is a large, perennial system and is therefore likely to be of increased Ecological Importance 

and Sensitivity, as well as of increased importance to downstream users. Therefore, any edge effects, such as 

sedimentation or pollution of the river as a result of the proposed activities would be high severity. Similarly, any 

impacts on the Mdutjana River system may potentially manifest downstream. 

 

Section 8.4.2 notes that the southern open pit at the Bubi Mine would encroach directly on the Bubi River.  In 

the event that the southern pit is expanded into the river itself, there would be a material significant impact on 

this river, the associated aquatic ecology and on downstream water users. 

 

The Gwizana and Rhino tributaries of the Bubi River that would be traversed by the proposed haul road are non-

perennial systems which have been impacted through vegetation loss, trampling (and related soil disturbances) 

by domestic livestock, subsistence agriculture, stream bank incision, impoundment and existing road crossings. 

Thus, these tributaries are considered to be in a moderately modified Present Ecological State. The presence of 

an impoundment within one of the tributaries indicates reliance on the watercourse for provision of water to 

the local community, thus increasing the importance of the watercourse in terms of goods and services provision.  

 

Taken cumulatively, the potential impact on aquatic ecosystems located within the proposed project area, 

particularly the encroachment of an open pit into the Bubi River, would be of high intensity at the regional level 

over the long-term and would thus, be of very high significance without mitigation. 

 

In the mitigated scenario, the Bubi River is to be diverted to ensure that that the hydraulic connectivity of the 

river is retained, and that pollution, sedimentation and erosion impacts are avoided.  Culverts and/or crossings 

required for stream crossings would be designed and constructed such that they do not alter or obstruct the flow 

of water in the associated surface water feature. With mitigation, the significance would reduce to MEDIUM (see 

Table 8-12). 

TABLE 8-14: IMPACT SUMMARY – IMPACT ON AQUATIC BIODIVERSITY 

Phase: All 

Criteria Without Mitigation With Mitigation 

Intensity High Medium 

Duration Long-term Long-term 

Extent Regional Regional 

Consequence Very High High 

Probability Probable Possible 

Significance Very High Medium 

  

Nature of cumulative impacts 
Physical disturbance of surface water resources and reduction of Mean Annual Runoff 

due to current operations. 

Degree to which impact can be 

reversed 

Low 
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Degree to which impact may cause 

irreplaceable loss of resources 

High  

Degree to which impact can be 

mitigated 

Medium 

 

 

 Management Measures 

 

• Project infrastructure, activities and related disturbance will be limited to those footprints specifically 

identified and described in this report. All demarcated water courses outside of the mine site will be off 

limits during all phases of the project. Where future plans require a change in mine footprint that may 

affect any watercourses, a project specific biodiversity study shall be undertaken to identify any sensitive 

aquatic biodiversity areas and/or species that may be affected and to detail the mitigation plan where 

required. 

• Associated construction activities will be restricted to the dry season, if possible, to avoid sedimentation 

of any surface water features in the vicinity of the proposed future activities. 

• The project areas will be monitored for erosion and incision to avoid siltation of aquatic systems. Any areas 

where active erosion is observed shall be rehabilitated and utilise berms to slow movement of water to 

prevent further erosion. 

• Riparian areas affected by the mining operations will be rehabilitated in such a way that ensures natural 

riparian functioning are re-instated during the decommissioning phase. Long term monitoring of the 

riparian rehabilitation will take place to ensure that the rehabilitation objectives for these areas are met. 

 

 Emergency Situations 

 

Major spillage incidents and/or silting of riparian areas will be handled in accordance with the project emergency 

response procedure. 
 

 

8.10 CULTURAL ENVIRONMENT 

 

8.10.1 Issue: Destruction of Heritage and Cultural Resources 

 

 Introduction 

 

There are a number of activities/infrastructure development in all phases that have the potential to damage 

heritage resources and result in the loss of the resource for future generations.  Heritage resources include sites 

of archaeological, cultural or historical importance.  The more significant of these are expected to occur during 

the construction and operational phases when most of the project infrastructure will be established on site and 

open pit mining advances. No further impacts are expected to occur during the decommissioning and closure 

phases. However, the potential for uncovering new heritage resources during the operational and 

decommissioning phases does exist. 
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Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Site preparation 

Earthworks 

Civil works  

Vegetation clearing 

Non-mineralised waste 

management  

Other site support services 

and amenities 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation  

Transport systems 

Material handling 

Earthworks - for all surface 

infrastructure 

Development of Open Pits 

Waste Rock Stockpile 

development 

Soil stockpile development 

TSF development 

Non-mineralised waste 

management  

Site support services for 

mining operations 

Other site support services 

and amenities 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

Demolition 

Earthworks  

Site management 

Transport systems 

Non-mineralised waste 

management  

Support services and 

amenities  

Backfill of open pits (where 

possible) 

Slope stabilisation of waste 

rock stockpile and open pit 

voids (where applicable) 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

N/A 

 

 Impact Assessment 

 

As noted in Section 5.3, ten sites that have a high probability of being grave sites were identified within the 

proposed project footprint. The identified sites are considered to be of limited research potential from a cultural 

heritage point of view. No other evidence of cultural heritage, archaeology, palaeontology, ethnography or 

intangible cultural heritage resources was found within the proposed project footprints investigated by the 

heritage specialist. Thus, any potential impacts on heritage resources would be limited to those features within 

the proposed project footprints that are currently obscured by vegetation or are buried beneath the ground 

surface. However, while no resources were found within the project area, it is possible that archaeological 

material may be unearthed during construction.  

 

The bulk of potential impacts on cultural heritage are likely to occur during the construction phase when most 

of the clearing and earthworks will occur with a small potential for cultural heritage impacts during operations 

and decommissioning. The loss of cultural heritage resources is considered to be of medium significance without 

mitigation and VERY LOW significance with mitigation (Table 8-15). 

TABLE 8-15: IMPACT SUMMARY - DESTRUCTION OF HERITAGE AND CULTURAL RESOURCES  

Phases: All 

Criteria Without Mitigation With Mitigation 

Intensity Medium  Low 

Duration Permanent Long-term 

Extent Local Local 

Consequence Medium Low 

Probability Probable Possible 

Significance Medium Very Low 

  

Nature of cumulative impacts No cumulative impacts are expected. 
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Degree to which impact can be 

reversed 

The loss of cultural heritage is irreversible, however, where mitigation can be applied 

the loss can be minimised. 

Degree to which impact may cause 

irreplaceable loss of resources 

High as once the cultural heritage resource has been disturbed/destroyed it will be 

permanently lost. 

Degree to which impact can be 

mitigated 

High – provided upon discovery all work in that area stops until the resource can be 

properly assessed and managed. 

 

 

 Management Measures 

 

• The proposed TSF footprint has been placed outside of the identified location of the possible burial sites. No 

activities will encroach on these sites unless they have been relocated by the National Museums and 

Monuments of Zimbabwe with assistance from the local traditional leadership. This process shall take place 

prior to the commencement of any construction activities within the footprint of the burial sites. 

• All workers (temporary and permanent) will be educated about the heritage and cultural sites that have been 

identified and may be encountered in their area of work, about the need to conserve these resources and 

the actions that need to be taken in the event of chance finds. 

• A Chance Finds Procedure will be implemented should any other discoveries be made during project related 

activities. 
 
 

 Emergency Situations 

 

If there are any chance finds of heritage and/or cultural sites, following chance-find procedure will be followed: 

• Operations in the vicinity of the discovery of the find will be halted; 

• The appropriated regulatory authority will be notified; 

• The significance of the find will be assessed by a qualified specialist; and 

• The necessary steps will be taken to record, relocate, and/or destroy the find in consultation with the 

relevant regulatory authority. 
 

 

8.11 SOCIO-ECONOMIC 

 

8.11.1 Issue: Economic Impact 

 

The proposed project has the potential to impact on the local and national economy positively through potential 

growth in the mining sector and investment in social programmes. Direct benefits are derived from wages, taxes 

and profits. Indirect benefits through the procurement of goods and services, the increased spending power of 

employees, and the establishment of new, and/or upgrade of existing, services and infrastructure. This section 

focuses on the potential positive and negative economic impacts associated with the operational phase of the 

project and assesses these collectively.  
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 Introduction 

 

Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Procurement of construction 

materials 

Purchase of capital equipment 

Transportation of equipment, 

labour and materials 

Procurement of labour 

Contracting suppliers 

Staff employment 

Procurement of operational 

supplies and materials 

Procurement of maintenance 

services 

Transportation of equipment, 

labour and materials 

Contracting suppliers 

Transportation of equipment, 

labour and waste 

Procurement of labour 

Contracting suppliers 

Mine closure 

 

 Rating of impact 

 
The social baseline information (refer to Section 5.4), confirms cattle ranching and artisanal mining are the main 

livelihood strategies in the region. While many of the many communities within the broader area also undertake 

subsistence agriculture activities, these activities do not necessarily provide reliable income. Outside the existing 

and neighbouring mines, formal employment opportunities within the region are largely limited. 

 

The proposed project will have a positive economic impact on the national, local and regional economy of 

Zimbabwe. Direct benefits will be derived from wages, taxes and profits.  Indirect benefits will be derived through 

the procurement of goods and services, and the increased spending power of employees. 

 

The proposed project will create approximately 390 jobs (at peak) during the construction phase and 

approximately 140 jobs during the operational phase, which is estimated to equate to direct income for staff of 

approximately US$ 1 million over a period of 12 months during construction and approximately US$ 8 million for 

the life of operations.  

 

In addition to the above, on a local level, the establishment of the proposed haul road would indirectly contribute 

to the local economy by reducing the time and cost required to transport goods to the area and therefore 

potentially reducing the cost of living for local communities in the region.  

 

While the proposed project would reduce the availability of grazing land for cattle ranchers operating within the 

neighbouring communities, any potential associated economic losses would be, due to their relatively small 

scale, negligible when compared to the potential positive economic gain from the proposed mining operations.  

 

With the above context, the proposed project would have a net positive impact on the local and national 

economy. It follows that the economic contribution from the mine can be considered as having a high positive 

severity within the context of the local and regional economies, for the duration of the LOM, in both the 

unmitigated and mitigated scenarios. Thus, the significance of the economic impact is deemed to be VERY HIGH 

(POSITIVE). 
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TABLE 8-16: IMPACT SUMMARY – ECONOMIC IMPACTS  

Phases: All 

Criteria Without Mitigation With Mitigation 

Intensity High (Positive) High (Positive) 

Duration Long-term Long-term 

Extent Regional Regional 

Consequence Very High Very High 

Probability Probable Probable 

Significance Very High (Positive) Very High (Positive) 

  

Nature of cumulative impacts No cumulative impacts are expected 

Degree to which impact can be 

reversed 

Fully reversible 

Degree to which impact may cause 

irreplaceable loss of resources 

None 

Degree to which impact can be 

mitigated 

High 

 

 

 Management Measures 

 

• A fair and transparent labour, working condition and recruitment policy, which complies with local law, 

IFC Performance Standard 2: Labour and Working Conditions, and International Labour Organisation (ILO) 

conventions including the following, will be developed and implemented: 

o ILO convention 87 on Freedom of Association and protection of the right to organise; 

o ILO convention 98 on the right to organise and collective bargaining; 

o ILO convention 29 on forced labour; 

o ILO convention 105 on the abolition of forced labour; 

o ILO convention 138 on the minimum age of employment; 

o ILO convention 182 on child labour; 

o ILO convention 100 on equal remuneration; and 

o ILO convention 111 on discrimination. 

• The labour and recruitment policy will be advertised widely and appropriately. Support for the policy will 

be built with local stakeholders. 

• An employment committee will be set up and maintained. 

• Contractors will be required to abide by the labour and recruitment policy and audited on compliance. 

Attempt comparable employment conditions for Bilboes employees and contractor employees.  

• An employer training and development program will be developed and implemented.  

• Opportunities for meaningful employment and promotion for women and vulnerable groups will be 

provided for. 

• A capacity-building programme to increase the local pool of skilled labour will be developed and 

implemented.  

• Constructive working relationships with local trade unions will be developed. 

• A safe and secure environment to enhance economic enterprises to invest in the area will be promoted. 
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To optimise local small business development, the following actions will be taken: 
• A local procurement policy will be developed and implemented and communicated to all local 

stakeholders. 

• A skills audit in terms of local business/ technical –artisanal skills will be undertaken and a register of 

existing small enterprises developed. 

• Capacity in local enterprises to become suppliers to the mine (i.e. creation of a co-op) will be encouraged 

and built.  

• A business skills training programme will be provided. 

• A fund for small business development prioritising women and vulnerable groups will be set up. 

• Collaborating with local NGOs in terms of training and capacity building will be pursued. 

 
To optimise skills and knowledge transfer to the community the following actions will be taken: 
• Cast technical, work related safety measures within broader safety principles in the health and safety 

training workshops. 

• Include community representatives in health and safety workshops. 

• Encourage employees to transfer health and safety measures acquired at the training to their everyday 

lives. 

• Run health and safety workshops in schools and with women groups.  

• Display health and safety materials (appropriate posters) used at the Project site in public places. 

 

To formalise the provision of community development initiatives, Bilboes will develop a Community 

Development Plan which sets out its planned contributions to the development needs of the local communities 

impacted upon by the proposed project. The aims of the Community Development Plan include: 

• Providing appropriate development support to communities impacted upon by the project; 

• Building capacity in local communities to sustain development initiatives, 

• Linking community development to business benefits;  

• Providing additional support to the mitigation of negative impacts and the enhancement of positive 

impacts of the proposed project. 

 

 Emergency Situations 

 

None identified. 
 

 

8.11.2 Issue: Inward migration 

 

 Introduction 

 

Mining projects bring with them an expectation of employment in all project phases prior to closure. This 

expectation can lead to the influx of job seekers to an area which in turn increases pressure on existing 

communities, housing, basic service delivery and raises concerns around safety and security. This section focuses 

on the potential for the inward migration and associated social issues. 
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Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Procurement of construction 

materials 

Purchase of capital equipment 

Transportation of equipment, 

labour and materials 

Procurement of labour 

Contracting suppliers 

Staff employment 

Procurement of operational 

supplies and materials 

Procurement of maintenance 

services 

Transportation of equipment, 

labour and materials 

Contracting suppliers 

Transportation of equipment, 

labour and waste 

Procurement of labour 

Contracting suppliers 

Mine closure 

 

 

 Rating of impact 

 

The influx of people into the broader project area has been occurring since the establishment of the existing 

mining operations, as well as other neighbouring mines. Political instability and the resettlement of communities 

into the area under the national government’s land reform programme has resulted in the development of 

numerous unplanned settlements which lack or have underdeveloped supporting infrastructure (e.g. clinics, 

schools and potable water supply).  Social ills linked to this unplanned development are already present within 

the broader area, especially with the proliferation of artisanal mining. 

 

Stakeholder engagement consultation undertaken to date (see Section 4) indicates that there are high 

expectations from the surrounding communities of increased employment opportunities associated with the 

proposed project. While it is not possible to establish a defendable direct causal link between the proposed 

project and the regional phenomena of inward migration, it is reasonable to assume that inward migration will 

occur both directly and/or indirectly from regional economic development in general, and that proposed project 

will play a significant role in this development. 

 

An influx of potential job seeking or speculative migrant workers to the area could result in: 

• Additional stress on already poor social and physical infrastructure (health services, education services, 

water infrastructure); 

• Additional stress on agricultural land and natural resources;  

• Disruption of the local social equilibrium and increase in social problems such as crime, drug use and 

prostitution; 

• Competition with the local population in terms of benefits from development of small enterprises and 

employment; and 

• An increase in communicable diseases such as HIV-AIDS, TB, water and sanitation related diseases. 

 

It is not possible to predict how significant the inward migration may be; however, this impact severity has been 

rated as high in line with the precautionary approach and would be a regional and long-term impact. In the 

unmitigated scenario, this impact would be of very high significance. 
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In the mitigated scenario, Bilboes would aim to employ as many people as possible from the neighbouring 

communities. There would be clear communication with all job and procurement opportunity seekers to ensure 

that expectations around employment opportunities are managed.  Additionally, Bilboes would work in  

co-operation with the local government to limit inward migration. With the implementation of mitigation, the 

severity and probability of inward migrations would reduce. Thus, the mitigated significance is deemed to be 

MEDIUM to HIGH. 

 

TABLE 8-17: IMPACT SUMMARY – INWARD MIGRATION IMPACTS  

Phases: All 

Criteria Without Mitigation With Mitigation 

Intensity High Medium – High 

Duration Long-term Long-term 

Extent Regional Regional 

Consequence Very High High – Very High 

Probability Probable Possible 

Significance Very High Medium - High 

  

Nature of cumulative impacts 
Establishment of the existing operations and other large-scale and artisanal mining 
activity in the region. 

Degree to which impact can be 
reversed 

Partially reversible 

Degree to which impact may cause 
irreplaceable loss of resources 

Medium 

Degree to which impact can be 
mitigated 

Medium 

 

 

 Management Measures 

 

In terms of recruitment, procurement and training during all mine phases Bilboes will ensure the following: 

• Good communication with all job and procurement opportunity seekers will be maintained throughout 

the recruitment process. The process must be seen and understood to be fair and impartial by all involved. 

The personnel in charge of resolving recruitment and procurement concerns must be clearly identified and 

accessible to potential applicants. 

• The precise number of new job opportunities (permanent and temporary) and procurement opportunities 

will be made public together with the required skills and qualifications. The duration of temporary work 

will be clearly indicated and the relevant employees/contractors provided with regular reminders and 

revisions throughout the temporary period. 

• Recruitment and procurement, by Bilboes and its contractors, will be provided to people in the 

communities where possible, that are closest to the proposed project areas. In order to be in a position to 

achieve this, a skills register of people within the closest communities will be maintained. Bilboes will also 

preferentially provide bursaries and training to people that reside in these closest communities; and 

• There will be no recruitment or procurement at the gates of the mine. All recruitment will take place off 

site at designated locations. All procurement will be through existing, established procurement and 

tendering processes that will include mechanisms for empowering service providers from the closest 

communities. 
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 Emergency Situations 

 

The establishment of any informal settlements is considered to be an emergency situation that will be handled 

in accordance with the emergency response procedure. 
 

 

8.11.3 Issue: Loss of, or reduced access to, grazing/agricultural land 

 

 Introduction 

 

Local communities in proximity to the operations are largely reliant on cattle ranching and subsistence 

agricultural activities as a source of income, as well as food (see Section 5.4.2). Therefore, these activities are an 

important livelihood strategy for many people living within the area.  Thus, the establishment of the proposed 

project will result in the further loss of land within the mine claims areas that are being used by these 

communities for grazing.  

 

Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Site preparation 

Earth- and Civil works 

Transport systems 

Non-mineralised waste 
management 

 

Opencast mining 

Mineral processing 

WRDs 

TSF 

Sulphide Processing Plant 

Transport systems 

Water supply and use 

Non-mineralised waste 
management 

General site management 

Site preparation 

Demolition works 

TSF 

Transport systems 

Water supply and use 

Non-mineralised waste 
management 

Other support services and 
amenities 

General site management 

Demolition 

Maintenance and aftercare 

Final landforms 

Maintenance and aftercare 

 

 Rating of impact 

 

The majority of households within the project site are heavily reliant on subsistence agriculture for food security 

(which in some cases is not achieved) and on cattle ranching as a livelihood strategy.  While the establishment 

of the proposed project infrastructure would not result in the direct resettlement of households, there would be 

some loss of agricultural fields associated with the establishment of the proposed haul road.  In addition, the 

establishment of the project footprints would reduce the amount of land available for livestock grazing, albeit 

these project footprints are located within the approved mine claims area. 

 

The loss of agricultural fields and available land for livestock grazing may cause a further threat to food and 

economic security of those households.  Without mitigation the impact on the direct loss and/or reduced access 

to land for agricultural practices will be a regional impact of high severity over the long-term. In the unmitigated 

scenario, this impact would be of high significance. 
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In order to ensure any formal or informal land users who are impacted by the proposed project are appropriately 

identified, engaged and compensated, it is recommended that a Livelihoods Restoration Plan (LRP) be compiled 

for the proposed project. The LRP would provide a framework for addressing the identified physical, or potential 

economic, displacement caused by the project and establish an Entitlement Framework that defines the type of 

compensation and/or assistance to be provided to affected parties. With the implementation of the LRP, as well 

as additional mitigation measures, the severity and probability of the impact would reduce and would be of 

MEDIUM significance. 

TABLE 8-18: IMPACT SUMMARY – LOSS OF, OR REDUCED ACCESS TO, GRAZING/AGRICULTURAL LAND 

Phases: All 

Criteria Without Mitigation With Mitigation 

Intensity High Medium 

Duration Long-term Long-term 

Extent Regional Regional 

Consequence Very High Very High 

Probability Probable Possible 

Significance High Medium 

  

Nature of cumulative impacts Establishment of the existing operations. 

Degree to which impact can be 
reversed 

Partially reversible 

Degree to which impact may cause 
irreplaceable loss of resources 

Medium 

Degree to which impact can be 
mitigated 

High 

 

 

 Management Measures 

 

• To mitigate against the loss of, or reduced access to, land for livelihood activities, the LRP must be compiled 

and implemented prior to the commencement of construction in accordance with international standards. 

In broad terms the LRP should include the following: 

o The project, land uses and socio-economic context; 

o Summary of the project description; 

o Summary of affected land, assets and persons; 

o Legal and policy framework for land access and acquisition; 

o Eligibility, entitlements and possible compensation options of affected parties; 

o Consultation and disclosure requirements including grievance mechanism; 

o Monitoring, evaluation and reporting; and 

o Implementation, responsibilities, timeline and funding requirements. 

• During all mine phases, Bilboes will: 

o Provide opportunities for meaningful employment and promotion for women and vulnerable 

groups; 

o Invest in corporate social responsibility programmes to be undertaken in consultation with local 

communities in order to identify their needs.  Needs identified during the ESIA include the provision 

of potable water for human and livestock consumption, provision of water for subsistence 

agriculture and improvement of existing educational facilities and clinics, amongst others; and 

o Develop a working relationship with local trade unions. 
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 Emergency Situations 

 

None identified. 
 

 

8.11.4 Issue: Health-related impacts 

 

 Introduction 

 

The project may impact the health and safety of the local communities within and adjacent to the mine claims 

area. Such impacts could be as a direct result of project-related activities or through the indirect spread of disease 

as a result of activities linked to the project. Impacts on humans associated with soil, surface- and groundwater, 

air and noise pollution have been discussed above. Potential impacts on human safety as a result of hazardous 

excavations and infrastructure, road traffic accidents, blasting and the potential impacts on the health of local 

communities as a result of the spread of disease are considered below 

 

Project phase and link to activities/infrastructure 

Construction Operational Decommissioning Closure 

    

Site preparation 

Earthworks 

Civil works  

Vegetation clearing 

Non-mineralised waste 
management  

Transport systems 

Material handling 

Open pit mining 

Access Road 

Power supply and use 

Water supply and use 

WRD 

TSF development 

Non-mineralised waste 

Support services 

Rehabilitation 

Demolition 

Earthworks  

Site management 

Transport systems 

Non-mineralised waste 
management  

Support services and 
amenities  

Slope stabilisation of WRDs 
and open pit voids (where 
applicable) 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

Maintenance and aftercare of 

rehabilitated areas 

 

 

 Rating of impact 

 

Hazardous excavations and infrastructure include all structures into or off which third parties, livestock and fauna 

can fall and be harmed. Included in this category are temporary facilities such as decommissioning stockpiles and 

equipment, as well as operational mining and processing infrastructure and water facilities. Permanent facilities 

are also included, such as the TSF, WRD, final voids associated with the open pits as well as any associated surface 

water management infrastructure.  Failure of slopes and/or mineralised facilities (TSF and other stockpiles) and 

the resulting slopes and voids could also present a potential hazard. Hazardous excavations and infrastructure 

occur in all project phases from construction through operation to decommissioning and closure. It is evident 

from the stakeholder engagement consultation undertaken to date (see Section 4) that third parties utilise the 

existing open pits for livestock watering. Attempts by Bilboes to fence this area off has resulted in the fencing 

material being stolen, those currently access to the open pits areas is unrestricted. 
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The increase of heavy vehicle movement on the public road network increases the risk of potential road traffic 

accidents with third-parties.  From on-site observations, current traffic movements consist of pedestrian 

movement, animal drawn carts, privately owned vehicles and taxis travelling between villages, as well as private 

and mine-related heavy vehicles. The proposed establishment of the haul road route would create a much 

shorter route between the Isabella and McCays and the Bubi Mine.  It is anticipated that members of the public 

would also use this road route to reduce commuting times between these areas. The increase traffic volumes 

associated with the mining operations together with the increase of third-party traffic presents a higher risk for 

traffic-related safety accidents, particularly involving pedestrians. In this regard, children are most vulnerable.  

 

As noted above, the potential influx of job seekers to the area can worsen existing health issues through 

associated social ills, competition for scarce resources, as well as increased pressure on infrastructure systems 

(potable water and sanitation) and increased frequency of contact with people from outside the region can 

increase the risk of such diseases. In contrast, the project may also generate a number of health-related benefits, 

including: 

• Increased household incomes, generated through project-related employment and induced economic 

activity, which may be spent – at least in part – on food, medications and health care, thus leading to a 

potential for improvement in the health status of project area residents; and 

• Increased government revenues, which increase the possibility of increased health care spending in the 

region. 

As highlighted in Section 5.4.2.5, the prevalence of HIV/AIDS within the region is high and access to existing 

health facilities is limited. Furthermore, these existing facilities are poorly equipped, generally under-staffed and 

unevenly distributed in relation to local settlements. While the Bilboes operations have an existing medical 

centre which caters for the staff members and immediate family, it is understood that some employees do not 

use these facilities as they fear that co-workers could find out about their ailments. 

 

Furthermore, project-related activities have the potential to increase the risk of transmission of vector related 

diseases, such as malaria, through direct environmental changes which may promote a proliferation of 

mosquitoes (e.g. ponding of water on the side of roads). If such changes occur in close proximity to local 

communities, the sustained transmission of malaria may be promoted. 

 

Taking the above collectively, any impact on human health, injury or deaths of third parties is considered to be 

of high severity and, in the case of deaths, permanent. While the likelihood of such impacts is low, the 

ramifications for third-parties would extend beyond the project boundary. The unmitigated significance is 

deemed to be high. 

 

With the implementation of mitigation, the potential benefits of the project on human health can be enhanced 

and the likelihood and severity of potential negative impacts can be reduced, therefore the significance reduces 

to MEDIUM. 

TABLE 8-19: IMPACT SUMMARY – HEALTH-RELATED IMPACTS 

Phases: All 

Criteria Without Mitigation With Mitigation 

Intensity High Medium 

Duration Permanent Long-term 

Extent Regional Local 
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Consequence Very High High 

Probability Possible Improbable 

Significance High Medium 

  

Nature of cumulative impacts 
Establishment of the existing operations and other large-scale and artisanal mining 
activity in the region. 

Degree to which impact can be 
reversed 

Partially reversible 

Degree to which impact may cause 
irreplaceable loss of resources 

Medium 

Degree to which impact can be 
mitigated 

Medium 

 

 Management Measures 

 

• During the construction, operations and decommissioning phases, Bilboes will ensure that:  

o Dust control measures are implemented (see Section 8.6.1.3);  

o Pollution prevention measures are implemented (see Sections 8.3.2 and 8.4.1.3); and 

o Noise reduction measures are implemented (see Section 8.7.1.3). 

• The mine must update existing occupational health and safety interventions to reflect the updated project. 

These measures must be aimed at ensuring a healthy, safe and productive workforce. Interventions shall 

include aspects that can be controlled in the workforce to prevent community health impacts and educate 

employees on health aspects such as basic hygiene, wellness programmes, transmission of STIs, substance 

abuse and malaria prevention. 

• Bilboes will collaborate with local authorities (and build their capacity) to ensure management of health 

care services and facilities. 

• Include health and educational infrastructure projects in the Community Development Plan to be 

developed for the project. Such interventions shall be aimed to improve the existing health status of the 

local communities. These can be in the form of negotiated commitments made by Bilboes as well as 

voluntary contributions that should extend health benefits and promote sustainability. 

• Define an on-going stakeholder engagement and communication strategy specific to health impacts and 

health related programmes. It is vitally important that communication with stakeholders is consistent and 

transparent so that feedback is provided from the assessments through to management plans and their 

proposed implementation. It is essential that individual roles and responsibilities are clearly defined so 

that expectations are well managed. This communication needs to extend to the communities and should 

outline the partnership and engagement with the local health authorities so that the role that the company 

plays is clear. 

 

 Emergency Situations 

 

If there are any outbreaks of contagious, or vector-transmitted, diseases within the local workforce, Bilboes will 

follow its emergency response procedure. 
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 ENVIRONMENTAL AND SOCIAL MANAGEMENT 
 

This chapter documents the Environmental and Social Management and Plan (ESMP) for the proposed project. 

It outlines the management commitments that Bilboes shall implement to mitigate negative impacts and 

enhance positive impacts identified in the impact assessment (Section 8). 
 

 

9.1 INTRODUCTION 

 

The ESMP applies to all activities associated with construction, operation, decommissioning and closure of the 

proposed project. The ESMP includes all activities to be conducted by, or on behalf of, Bilboes on the project site.  

 

This ESMP provides a framework for the implementation of environmental and social management initiatives. 

Good practice principles require that every reasonable effort is made to reduce, and prevent negative impacts 

while enhancing the benefits. 

 

Bilboes has overall responsibility, authority and accountability for environmental and social issues associated 

with the project.  This ESMP outlines the key steps to be taken by project personnel and their contractors, to 

effectively manage the environmental and social impacts and risks associated with the construction and 

operation and closure of the project. 

 

This ESMP will form part of the Bilboes Environmental, Social and Safety Management System (ESSMS), and will 

be reviewed annually as part of the Management Review process as contained in the ESSMS. A key feature of 

the ESSMS is the idea of continual improvement – an ongoing process of reviewing, correcting and improving the 

system.  The most common approach for this is implemented through the Plan – Do – Check – Review cycle, as 

shown in Figure 9-1. 

 

This project will be implemented in line with the ESMP and the Bilboes ESSMS (which includes an overall 

environmental and social vision, a health and safety policy, environment policy, community development plan, 

employment/labour policy and security policy). The purpose of the ESSMS is to provide the framework to enable 

environmental and social (including health and safety) risks to be identified and assessed through construction 

and operations, and mitigation measures to be developed, implemented and appropriately managed.  The 

Bilboes ESSMS intends to: 

• Clearly identify and define the ESSMS scope applicable to the project; 

• Identify and outline the policies, procedures and management plans for the identified ESSMS scope as per 

the IFC PS requirements; 

• Provide guidance and direction for the implementation and operation of the ESSMS; 

• Guide management in assessing and evaluating the effectiveness, suitability and adequacy of the ESSMS 

and conformance to the IFC PS requirements and other identified requirements that the project subscribes 

to; and 

• Provide the framework that enables a dynamic ESSMS to be implemented and easily revised and 

maintained throughout the project life cycle. 
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The Bilboes ESSMS is intended to be dynamic, and will therefore be reviewed and updated periodically to 

continually improve the management of environmental and social impacts.  Changes may be based on the project 

phase, the environmental and social performance of the project, or updated to reflect changes in operations, 

the receiving environment, legislation, stakeholders and personnel. 

 

All personnel engaged on the project are required to fully comply with the requirements of the ESSMS and ESMP 

in order to limit the potential for unacceptable environmental and/or social impacts or regulatory 

noncompliance. 

 

 

FIGURE 9-1: PLAN-DO-CHECK-REVIEW CYCLE 

 
 

9.2 ROLES, RESPONSIBILITIES AND AUTHORITIES 

 

All project employees, as well as contractors and suppliers working on-behalf of Bilboes are individually and 

collectively responsible for: 

1. Working safely, within the guidelines and requirements established by the Environment and Human 

Health, Safety, and Security (EHSS) Policies, this ESMP and its supporting procedures; 

2. Supporting the environmental and social policies established for the project in the day to day performance 

of their work; and 
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3. Notifying their supervisors, including the EHS Officers and/or the Community Liaison Officer (as relevant) 

of any observed spills, community issues, equipment malfunctions, unsafe or unhealthy situations, 

improper environmental practices, worsening trends, or other issues that could represent non-

conformance with the requirements of the Environmental, Health, Safety and Social Policies, this ESMP 

and its supporting procedures. 

 

Specific responsibilities associated with the key positions are summarized in Table 9-1 below. 

TABLE 9-1: ENVIRONMENTAL & SOCIAL RESPONSIBILITIES OF KEY POSITIONS 

Role/Position Responsibility & Accountability 

CEO Accountable for overall implementation of this procedure. 

Endorsing environmental, health, safety and social policies. 

Ensuring adequate resources are available to enable the effective implementation of 

the ESMP. 

Project Director/Project 

Manager 

Project director to formally adopt/sign ESMP to confirm awareness of the ESMP and 

ability to implement. 

Ensuring adequate resources are available to enable the effective operation of the 

ESMP. 

Ensuring that significant environmental and social impacts and major non-conformance 

are properly addressed and managed. 

Approve communication where necessary to relevant external interested and affected 

parties. 

Bilboes: Environmental & 

Social Manager 

The Environmental & Social (E&S) Manager is a nominated person responsible for 

overseeing the implementation of the ESMP, and will participate in the review, 

approval, and as necessary, update or modification of this ESMP in response to 

changing project conditions. 

 

The E&S Manager will also provide management support to the Site Manager, EHSS 

Officers and Community Liaison Officer as necessary to ensure proper implementation 

of ESMS planning requirements. 

 

Responsibilities include:  

1. Ensuring that this ESMP is implemented at the project site. 

2. Ensuring risks are appropriately evaluated. 

3. Ensure that significant environmental and social aspects and impacts are 

identified, correctly managed and communicated to all affected personnel. 

4. Ensuring the promotion of environmental and social awareness of all who work 

for and on behalf of the Bilboes. 

5. Ensuring that all who work for and on behalf of the Bilboes are aware of the 

relevant legal obligations and other requirements the site is required to comply 

with for all activities and operations conducted. 

6. Identifying applicable environmental training requirements for all staff and 

ensuring that training is undertaken. 

7. Review stakeholder engagement reports to assess issues related to environment, 

health and safety performance. 
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Role/Position Responsibility & Accountability 

8. Reviewing audit results and ensuring that corrective actions are taken by the 

relevant parties. 

9. Regularly reviewing the effectiveness of the ESMP, and ensuring that the 

necessary changes are made. 

10. Reporting on the performance of the ESMP to the top management for review 

and as a basis for improvement of the ESMP. 

11. Attending project meetings. 

12. Assess compliance with the ESMP and other relevant E&S management plans. 

13. Participate in the annual ESSMS Management Review, including providing 

recommendations for ESMP improvement actions and ensuring that actions 

defined during the review are implemented. 

Site Manager The Site Manager will be based on site permanently and is responsible for 

implementation of all environmental, social, health and safety aspects of the Project to 

ensure continuing compliance with the ESSMS and this ESMP. 

 

Responsibilities include: 

1. Providing overall co-ordination of the ESMP on site. 

2. Ensuring the EHSS Risk Registers are up to date. 

3. Ensuring the operation remains compliant with legal and other requirements. 

4. Understanding the legal requirements pertaining to the site and ensuring legal 

requirements are incorporated into procedures and management plans. 

5. Ensuring the implementation of management plans and monitoring. 

6. Ensuring that all relevant registers, records and other documentation are kept up 

to date. 

7. Liaising with the EHSS Officers and Community Liaison Officer. 

8. Ensuring incidents, non-compliances and complaints are suitably addressed and 

closed out. 

9. Inform the E&S Manager, EHSS Officers and Community Liaison Officer of any 

activity or change that could impact on stakeholders. 

10. Ensuring a site-specific Emergency Preparedness and Response Plans are 

developed, communicated, emergency equipment provided, drills arranged and 

training provided. 

11. Attending Project meetings. 

12. Participate in the annual ESSMS Management Review, including providing 

recommendations for ESMP improvement actions and ensuring that actions 

defined during the review are implemented. 

13. Responsible for reporting any information received from the community through 

the feedback, complaints and grievance mechanism to the E&S Manager. 

EHSS Officers The EHSS Officers have the accountability at a site level to ensure the ESMP is 

implemented and serve to support the Site Manager and E&S Manager.  

 

Specifically, the EHSS Officers’ duties include the following: 

1. Implementing the environmental, health, safety and social policies. 

2. Assist the Site Manager and E&S Manager to ensure the ESMP is effectively 

implemented and maintained on site on a day-to-day basis. 
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Role/Position Responsibility & Accountability 

3. Conducting EHSS site inspections and reporting results to the Site Manager and 

E&S Manager. 

4. Assist the Site Manager and E&S Manager to ensure that all E&S management 

plans and monitoring programmes are developed and implemented. 

5. Provide input into establishing EHSS management plans/procedures and 

monitoring programmes. 

6. Ensuring the project is constructed and operated according to all applicable EHSS 

legal requirements. 

7. Collaborating with and supporting the Site Manager and E&S Manager to identify 

and assess the EHSS risks. 

8. Supporting the Site Manager and E&S Manager in identifying the training needs 

and assure the relevant personnel received the required training. 

9. Assist the audit activities as required, review audit results and respond to non-

conformances as required. 

10. Participate in the annual ESSMS Management Review, including providing 

recommendations for ESMP improvement actions and ensuring that actions 

defined during the review are implemented. 

11. Responsible for reporting any information received from the community through 

the feedback, complaints and grievance mechanism to the E&S Manager. 

Community Liaison Officer The Community Liaison Officer (CLO) acts as the primary interface between the project 

and affected and indirectly affected communities. 

 

The CLO will be responsible for: 

1. Ensuring that the Community Development Plan is developed, implemented, 

updated and monitored. 

2. Communicating the contents of ESSMS and this ESMP to all relevant community 

stakeholders. 

3. Implementation of Stakeholder Engagement Plan (SEP) and External Grievance 

Mechanism. 

4. To produce stakeholder engagement reports. 

5. To annually update the SEP, revising the stakeholder engagement programme, 

stakeholder map and database. 

6. To undertake monitoring of stakeholder engagement. 

7. Participate in community resettlement projects (if relevant). 

8. To proactively maintain regular contact with affected communities through 

regular community visits (at least monthly) to monitor opinions and provide 

updates on project activities. 

9. To report grievances to the Site Manager and E&S Manager. 

10. Be present during meetings with authorities. 

11. Attending project meetings. 

Sub-contractors Sub-contractors will be trained in the requirements of the ESMP as relevant to their 

respective activities.   

 

In general, this shall include the following: 
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Role/Position Responsibility & Accountability 

1. Ensuring that all sub-contractor staff understand and implement the ESMP 

requirements and the environmental, health and safety and social policies and 

procedures. 

2. Reporting incidents and accidents and non-conformances to the Site Manager 

and EHSS Officers.  

3. Providing data related to performance/monitoring (e.g. water consumption). 

4. Conducting EHSS Risk Assessments for all their activities (in conjunction with the 

Site Manager and EHSS Officers). 

5. Complying with relevant national, local and international legal requirements 

applicable to their activities. 

6. Attend meetings established to discuss EHSS aspects. 

 

 

9.3 TRAINING, COMPETENCY AND AWARENESS 

 

Competency is the combination of knowledge, skills, experience and behaviours. Ensuring adequate competency 

and awareness is a core management control to successfully manage E&S risks and to maximise opportunities. 

In accordance with ESSMS, Bilboes will commence with training needs analyses and develop training 

programmes aligned with the scale of operations. 
 

 

9.4 IDENTIFYING TRAINING NEEDS 

 

Roles and responsibilities will be clearly outlined through the recruitment process. The interview and selection 

process will be used to ensure candidates/ personnel are competent to fulfil the role requirements. E&S training 

will be provided to all staff on induction, which will include a training that will cover E&S 

requirements/obligations defined in ESMP. For any technical/skill-based roles or activities associated with 

significant risk, additional and or specific training needs may be required. Bilboes will implement a systematic 

process to: 

• Identify all personnel who have the potential to be exposed to significant E&S risks in the tasks and 
activities that fall within their job specifications; 

• Identify all communities who will have the potential to be exposed to significant E&S risks and will 
therefore require training to avoid or mitigate this risk; 

• Identify the required competencies, qualifications, licenses, and certificates required; and 

• Identify any gaps in the individuals’ current competencies, qualifications, licenses, and certificates against 
those required. 
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In addition to the training requirements identified during the training needs analyses, any additional training 

requirements must be identified on a project-by-project basis if the following scenarios occur: 

• Current and future legal obligations; 

• Personnel competency assessment (supervision, monitoring etc.) and any issues raised from these; 

• Any changes in personnel job role/tasks and career progression monitoring; 

• Incident investigations; 

• Audit or inspection findings; and 

• Leading practice or lessons learned from competitors/other sectors. 
 

 

9.5 DELIVERY OF TRAINING 

 

Training will be a combination of both formal and informal training (e.g. technical skills training), along with on 

the job coaching and mentoring which also focuses on developing the right behaviours as well as the use of 

toolbox talks for daily refreshers and training delivered in language relevant to workers. 

 

For formal training programs, skill assessments will be undertaken to determine the level of understanding, 

desired competency and readiness to undertake the task (more than just attendance is required). Content will 

be directly relevant to the target audience. 

 

Training will be delivered with an understanding of the attendees and their current level of understanding, 

knowledge and experience e.g. appropriate terminology and taking account of language requirements. 

 

Trainers should be up to date with current best practise and legal requirements and hold the relevant 

qualifications/certificates (such as first aid and firefighting). 

 

All personnel and communities should receive the required training before being expected to start work or 

exposure to occupational risks. 
 

 

9.6 RECORD KEEPING 

 

Training records for all employees will be maintained as proof of competency achieved (not only attendance) 

and in order to measure performance and monitor the need for refresher training. This includes records of 

attendance and tests for internal training (e.g. induction, SOP training, etc.), as well as certificates related to 

external training (e.g. first aid, crane operators, electrical contractors, etc.). 

 

For the interests of continuous improvement, feedback will be sought from the trainees following participation. 
 

 

9.7 EXTERNAL COMMUNICATIONS 

 

Bilboes will maintain a formal procedure for communications with the regulatory authorities and communities.  

The E&S Manager is responsible for communication of E&S issues to and from regulatory authorities whenever 

required.  Meetings will be held, as required, between the Bilboes and the appropriate regulatory agency and 
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community representatives to review E&S performance, areas of concern and emerging issues.  Dealings will be 

transparent and stakeholders will have access to personnel and information to address concerns raised. 

  

The Bilboes CLO will be responsible for disseminating information and coordinating community communications 

through the course of the Project.  

 

An External Grievance Mechanism will be developed and implemented to enable community members and other 

stakeholders to raise issues of concern. The External Grievance Mechanism serves to receive and facilitate 

resolution of affected communities’ concerns and grievances about the client’s E&S performance. The Grievance 

Mechanism should: 

• be scaled to the risks and adverse impacts of the project and have affected communities as its primary 

use; 

• seek to resolve concerns promptly, using an understandable and transparent consultative process that is 

culturally appropriate and readily accessible, and at no cost and without retribution to the party that 

originated the issue or concern; and 

• not impede access to judicial or administrative remedies. 

 

Bilboes will inform the affected communities about the mechanism in the course of the stakeholder engagement 

process. The Grievance Mechanism shall also include detailed procedures around recording, tracking and closing 

out of grievances received. All sub-contractors are responsible for adhering to and implementing the Bilboes 

external grievance mechanism. 
 

 

9.8 MITIGATION AND REHABILITATION MEASURES PROGRAMME 

 

This section provides a tabular view of the project’s activities, associated impacts and management measures, 

as well as responsible parties, and timeframes for implementing measures. Mitigation measures have been 

divided into Biophysical, Ecological and Socio-economic components as per the structure of the impact 

assessment included in Section 8 above.  The management measures described below include technical and 

management options relevant to the project. 
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TABLE 9-2: MANAGEMENT PLAN - LOSS OF SOIL RESOURCES AND LAND CAPABILITY THROUGH PHYSICAL DISTURBANCE 

Phase of operation Activities Significance* Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Site preparation 

Earthworks 

Civil works  

Vegetation clearing 

Non-mineralised waste 

management  

Transport systems 

Material handling 

M L 

• In the construction, operation and decommissioning phases a soil management 

plan, with the following key components, will be implemented: 

o Limit the disturbance of soils to what is absolutely necessary for earthworks, 

on-going activities, infrastructure footprints and all vehicles must remain on 

the defined roads and within designated areas; and 

o Where soils have to be disturbed the soil will be stripped, stored, maintained 

and replaced in accordance with the specifications of the soil management 

principles in Table 8-2. 

On-going 

 

 

 

 

 

 

On-going 

 

 

 

 

 

 

E&S Manager 

Site Manager 

 

 

 

 

 

• Erosion control measures will be implemented to ensure that the soil is not 

washed away and that erosion gulleys do not develop prior to vegetation 

establishment. 

On-going On-going E&S Manager 

Site Manager 
Operation Open pit mining 

Access Road 

Power supply and use 

Water supply and use 

WRD 

TSF development 

Non-mineralised waste 

Support services 

Rehabilitation 

M L 

• Where soils are compacted, they should be ripped. The depth of ripping depends 

on the depth of the natural rooting zone and the thickness of the compacted soil 

layer. 

On-going On-going E&S Manager 

Site Manager 

• As part of closure planning, the designs of any permanent landforms will take into 

consideration the requirements for land function, long-term erosion prevention 

and confirmatory monitoring. 

Two years 

prior to 

closure 

Once-off CEO 

Project Director 

E&S Manager 

Site Manager 

 Decommissioning Demolition 

Earthworks  

Site management 

Transport systems 

Non-mineralised waste 

management  

Support services and 

amenities  

Slope stabilisation of WRDs 

and open pit voids (where 

applicable) 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

M L 

Closure Maintenance and aftercare 

of rehabilitated areas 
M L 

* UM – Unmitigated; M - Mitigated 
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TABLE 9-3: MANAGEMENT PLAN - LOSS OF SOIL RESOURCES AND LAND CAPABILITY THROUGH POLLUTION 

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Use and servicing of 

equipment  

Management of dirty water 

and sewage 

Storage and handling of new 

and used materials and 

chemicals 

Non-mineralised waste 

management  

Support services 

Rehabilitation 

H M 

• Provide adequate sanitary facilities for contractors during the construction phase. 

These shall comprise chemical toilets, and the waste from these facilities will be 

disposed of and treated at the on-site treatment plant. 

On-going On-going Site Manager 

    

    

Operation Use and servicing of 

equipment  

Management of dirty water 

and sewage 

Storage and handling of new 

and used materials and 

chemicals (including 

hydrocarbons and processing 

chemicals) 

Waste management 

(mineralised and non-

mineralised) 

• Manage hazardous substances to avoid spillages during all the phases of the 

project cycle. If spills do occur and soils become contaminated, the appropriate 

remedial measures will be identified in consultation with an appropriately 

qualified specialist. Where in-situ clean-up and remediation of spill incidents is not 

possible, the polluted soils will be classified as wastes and will be disposed of. 

After removal of the contaminated soils, the affected areas will be landscaped and 

rehabilitated. 

On-going On-going E&S Manager 

Site Manager 

• Locate soil stockpiles away from areas known to contain hazardous substances, as 

far as possible. 

As required On-going E&S Manager 

Site Manager 

• Surface all storage areas and vehicle maintenance areas with impermeable 

substrates and ensure that these areas have appropriate runoff containment 

measures, such as oil traps, bunds and canals, in place. 

On-going On-going E&S Manager 

Site Manager 

Decommissioning Use and servicing of 

equipment  

Management of dirty water 

and sewage 

Storage and handling of new 

and used materials and 

chemicals (including 

hydrocarbons) 

Waste management 

(mineralised and non-

mineralised)  

General demolition activities 

H M 
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Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Closure Seepage from remaining 

waste stockpiles, Catchment 

dams and TSF 

Decant/overflow of pit water 

H M 

• The designs of any permanent and potentially polluting structures (such as the 

tailings dam) will take account of the requirements for long term soil pollution 

prevention, land function and confirmatory monitoring. 

Two years 

prior to 

closure 

Once-off CEO 

Project Director 

E&S Manager 

Site Manager 

 

 

TABLE 9-4: MANAGEMENT PLAN - POLLUTION OF WATER RESOURCES 

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Earthworks  

Civil works  

Site management 

Transport systems 

Non-mineralised waste 
management  

Support services and 

amenities 

VH M 

• In the construction, operation and decommissioning phases the mine will:    

o Handle all hazardous chemicals (new and used), dirty water, stockpiles, 

mineralised wastes and non-mineralised wastes are handled in a manner that 

they do not contaminate surface water run-off or near surface water flow; 

On-going On-going E&S Manager 

Site Manager 

 

o Design, construct and operate surface and near surface water management 

facilities so that dirty water is kept separate from clean water run-off through a 

system of berms, channels, trenches, flood protection measures, erosion 

protection and dams as per the requirements of the stormwater management 

plan; and 

On-going On-going Project Director 

E&S Manager 

Site Manager 

 

Operation Site management 

Transport systems 

Non-mineralised waste 
management  

Support services and 
amenities  

Open pits 

Sulphide Processing Plant 

TSF 

WRD 

Water supply infrastructure  

Power supply infrastructure 

Pipelines 

Rehabilitation 

VH M 

o Comply with the local and IFC Effluent discharge standards, where required. As required As required Project Director 

E&S Manager 

Site Manager 

• Monitor the water quality of all potentially affected surface water resources. 

Should any contamination be detected at the compliance monitoring points, 

Bilboes will identify the source of contamination, identify measures to prevent 

further contamination (in the short term and the long term) and then implement 

these measures. Where monitoring results indicates that third party water supply 

has been polluted by project-related activities, Bilboes will ensure that an 

alternative equivalent water supply will be provided. 

On-going On-going E&S Manager 

Site Manager 

• Refine the water balance for the mine on an on-going basis during the life of the 

mine. Install flow meters in the mine water circuit to enable refinement of the 

On-going On-going Project Director 

E&S Manager 
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Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Decommissioning Demolition 

Earthworks  

Civil works 

Site management 

Transport systems 

Non-mineralised waste 
management  

Support services and 
amenities  

TSF 

WRD 

Open pit voids (where 
required) 

Sulphide Processing Plant 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

VH M 

water balance. The water balance will be used to check that the capacity of the 

dirty water holding facilities is adequate on an on-going basis, taking the 

operational distribution and use of water into account. This will provide 

information on the status of the water balance in the wet season and the dry 

season and under conditions of extreme rainfall. 

Site Manager 

• Discharge incidents that may result in pollution of surface water resources will be 

handled in accordance with the emergency response procedure. 

As required As required Project Director 

E&S Manager 

Site Manager 

Closure Maintenance and aftercare 

of final landforms and 

rehabilitated areas 
VH M 

• As part of closure planning, the designs of any permanent and potentially polluting 

structures (mineralised waste facilities) will consider the requirements for long 

term surface and near surface water pollution prevention and confirmatory 

monitoring. 

Two years 

prior to 

closure 

Once-off CEO 

Project Director 

E&S Manager 

Site Manager 

TABLE 9-5: MANAGEMENT PLAN - ALTERATION OF DRAINAGE LINES 

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Earthworks  

Civil works  

Site management 

Transport systems 

Non-mineralised waste 

management  

Support services and 

amenities 

Pit dewatering 

Rehabilitation 

VH M 

• Divert the Bubi River around the proposed expansion of the southern open pit at 

the Bubi Mine. The river diversion must ensure that that the hydraulic connectivity 

of the feature is retained and that pollution, sedimentation and erosion impacts are 

avoided. 

Prior to 

operations 

On-going CEO 

Project Director 

E&S Manager 

Site Manager 

• The boundaries of footprint areas are to be clearly defined and it should be 

ensured that all activities remain within defined footprint areas. 

On-going On-going E&S Manager 

Site Manager 

• With reference to the storm water management measures detailed in Section 7.7.4, 
mine infrastructure will be constructed, operated and maintained so as to comply 
with the provisions of the IFC guidelines for Mining (2007).  Key related issues are: 
o Separate clean water systems from dirty water systems; 

On-going On-going E&S Manager 

Site Manager 
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Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Operation Earthworks  

Civil works  

Site management 

Transport systems 

Non-mineralised waste 

management  

Stockpiles 

Support services and 

amenities  

Open pits and associated 

dewatering 

Sulphide Processing Plant 

TSF 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

VH M 

o Minimise the size of dirty areas and divert clean run-off and rainfall water 

around dirty areas and back into its normal flow in the environment; 

o Locate all activities and infrastructure outside of the specified zones and/or 

flood lines of watercourses, as far as possible; 

o Maintain buffers around surface water features in instances where flood lines 

are unknown or un-surveyed; and 

o Incorporate suitable erosion protection measures at all discharge points, 

should any discharge be required. Furthermore, all discharges from the mine 

into the environment will comply with the IFC Effluent discharge standards. 

 

 

 

 

• If any proven mine-related loss of water supply is experienced by the surrounding 

surface water users, Bilboes will provide compensation that could include an 

alternative water supply of equivalent water quality. 

On-going On-going E&S Manager 

Site Manager 

    

Decommissioning Demolition 

Earthworks  

Civil works 

Site management 

Transport systems 

Non-mineralised waste 

management  

Support services and 

amenities  

Waste rock stockpiles 

Open pit voids 

TSF 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

VH M 

Closure Maintenance and aftercare 

of final landforms and 

rehabilitated areas 
VH M 

• As part of closure planning, the designs of any permanent structures (mineralised 
waste facilities) will take into consideration the requirements long term storm 
water management, aftercare and confirmatory monitoring. 

Two years 

prior to 

closure 

Once-off CEO 

Project Director 

E&S Manager 

Site Manager 
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TABLE 9-6: MANAGEMENT PLAN - CONTAMINATION OF GROUNDWATER 

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Earthworks  

Civil works  

Site management 

Non-mineralised waste 

management  

Support services and 

amenities 

VH H 

• Ensure that all hazardous chemicals (new and used), dirty water, mineralised wastes 

and non-mineralised wastes are handled in a manner that minimises the potential 

for them to contaminate soils or surface water run-off which in turn could 

contaminate groundwater. Where this is not possible, Bilboes will demonstrate 

(through additional modelling and/or monitoring) that the potential contamination 

is within acceptable limits from a human health and related risk perspective. 

On-going On-going CEO 

Project Director 

E&S Manager 

Site Manager 

• Infrastructure that has the potential to cause groundwater contamination will be 

identified and included in a groundwater pollution management plan which will be 

implemented as part of the operational phase. This plan will have the following 

principles: 

o Determine potential pollution sources; 

o Determine the extent of the potential contamination plume; 

o Design and implement intervention measures to prevent, eliminate and/or 

control the pollution plume; 

o Monitoring all potential impact zones to track pollution and mitigation impacts;  

o Best practice groundwater sampling must include all major ions. From the 

results of the geochemical assessment, the following parameters must be 

included: Arsenic (As), barium (Ba), mercury (Hg), sulphate (SO4) and antimony 

(Sb), copper (Cu), iron (Fe), nickel (Ni), manganese (Mn), Molybdenum (Mo), 

selenium (Se), vanadium (V), fluoride (F) and total cyanide (CN); and  

o Where monitoring results indicates that third party water supply has been 

polluted by Bilboes, Bilboes will ensure that an alternative equivalent water 

supply will be provided. 

On-going On-going E&S Manager 

Site Manager 

Operation Site management 

Non-mineralised waste 

management  

Open pits 

Sulphide Processing Plant 

TSF 

WRD 

Water supply infrastructure  

Pipelines 

Rehabilitation 

VH H 

• Additional test work that must be undertaken includes: 

o Conducting additional ABA and kinetic testing on suitable BIOX® and waste rock 

samples to clarify cut-off pyrite and calcite concentrations associated with acid 

drainage risk; and 

o Sampling of the tailings and waste rock at suitable intervals during the 

operational life of the TSF to evaluate the heterogeneity in physical and 

chemical composition. This will provide a data set that allows refined estimates 

of the post closure impacts of the facility to be developed as a prelude to mine 

closure. 

On-going On-going E&S Manager 

Site Manager Decommissioning Earthworks  

Civil works 

Site management 

Non-mineralised waste 

management  

Support services and 

amenities  

VH H 
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Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

TSF 

WRD 

Open pit voids (where 

required) 

Sulphide Processing Plant 

Water supply infrastructure  

Rehabilitation 

• Any future infrastructure that has the potential to pollute groundwater resources 

will be designed and implemented in a manner that pollution is addressed in all mine 

phases. 

On-going On-going CEO 

Project Director 

E&S Manager 

Site Manager 

• Implement differential handling of potentially PAG lithologies to minimise the 

impact of the WRDs. The sulphur form of lithology that has a high fraction of PAG 

material should first be confirmed before further action is taken. Furthermore, 

differential handling of lithologies containing high total As concentrations (example 

arsenopyrite) shall be used as a strategy to limit As leaching. 

On-going On-going CEO 

Project Director 

E&S Manager 

Site Manager 

Closure Maintenance and aftercare 

of final landforms and 

rehabilitated areas 

VH H 

• As part of closure planning, the designs of any permanent and potentially polluting 

structures (mineralised waste facilities) will incorporate the following: 

o Consideration of the requirements for long term water pollution prevention, 

such as installing liners and/or curtain drains to limit the spread of the 

contaminant plume and confirmatory monitoring;  

o Monitoring boreholes can be used as capture zones to control potential plume 

migration; 

o Diversion of storm water around the TSF; and 

o If discharge of contaminated water is a requirement, this discharge must be 

treated to the appropriate discharge water quality. 

Two years 

prior to 

closure 

Once-off CEO 

Project Director 

E&S Manager 

Site Manager 

• On completion of the mining operation, and as part of the closure phase, it is 

recommended that the waste rock stockpile be capped with low permeability 

material to limit ingress of water thus reducing the potential of generating leachate. 

On closure Once-off CEO 

Project Director 

E&S Manager 

Site Manager 
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TABLE 9-7: MANAGEMENT PLAN - LOWERING OF GROUNDWATER LEVELS 

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Pit dewatering 

 

H - 

VH 
M 

• Any potentially affected third party boreholes that have not been previously 

identified must be included in the groundwater monitoring (see Section 9.9.2.2). 

• Where dewatering causes proven a loss of water supply to third parties, 

appropriate compensation will be provided until such time as the dewatering 

impacts cease. 

 

As required As required Project Director 

E&S Manager 

Site Manager 
Operation 

Decommissioning 

Closure 

TABLE 9-8: MANAGEMENT PLAN - AIR QUALITY  

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Site preparation 

Earthworks - for all 
surface infrastructure 

Surface blasting 

Civil works  

Site management 

Transport systems 

Non-mineralised waste 
management  

Support services and 

amenities 

VL VL 

• Implement a dynamic air quality and dust management plan that covers: 

o Identification of probable problem areas; 

o Demonstrating compliance with air quality standards; 

o Providing information to management in respect of the effectiveness of 

current control and suppression measures; 

o Temporal and spatial trend analysis based on regular monitoring data; and 

o Assessing possible health risks if relevant standards are not adhered too. 

Prior to 

construction 

 

Once off 

 

E&S Manager 

Site Manager  

• As part of the air quality and dust management plan, monitoring must continue for 

the duration of the mining activities. The following monitoring measures should be 

included: 

o Maintain the dust fallout monitoring network used during sampling with minor 

adjustments to accommodate construction of project infrastructure and when 

this occurs; 

On-going On-going  E&S Manager 

Site Manager  

Operation Site preparation 

Drilling and Blasting 

Opencast mining 

Crushing and Screening 

Sulphide Processing Plant 

WRD 

TSF 

H M 

o Consider the installation of a continuous PM10 dust monitor at a suitable 

location in consultation with an appropriate specialist; 

o Continuously monitor areas that require rehabilitation with respect to 

vegetation so as to keep erodible surfaces to a minimum; and 

o Use the results the monitoring programme to determine any additional 

emission controls and other relevant mitigation interventions that may be 

required. 
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Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Non-mineralised waste 

management  

Use and servicing of 

equipment 

Materials handling 

• In the construction, operational and decommissioning phases, the following specific 

mitigation measures will be implemented for the main emission sources (roads, 

materials handling, vehicles and wind erosion): 

o Only remove vegetation where soil stripping is required for the placement of 

infrastructure, thereby reducing exposure to wind erosion. Adequate 

demarcation of these areas should be undertaken. The soil stockpiles will be 

vegetated to reduce the total exposure surface, which is prone to wind 

erosion. 

o Apply dust suppression on unpaved roads through chemical binding agents 

and/or water sprays combined with vehicle speed controls; 

o Rehabilitate and re-vegetate all decommissioned areas as soon as practically 

possible; 

On-going On-going  E&S Manager 

Site Manager  

Decommissioning Site preparation 

Demolition 

Earthworks  

Civil works 

Site management 

Transport systems 

Non-mineralised waste 

management  

Support services and 

amenities  

WRD 

TSF 

Rehabilitation  

VL VL 
o Undertake progressive rehabilitation of the TSF and WRDs;  

o Locate the access benches for the open pits on the easterly side of the pits as 

far as practicably possible; and 

Maintain all vehicles and equipment to achieve optimal exhaust emissions. 

   

• As part of closure planning the designs of any permanent and potentially polluting 

structures (particularly the mineralized waste facilities) will, on the basis of impact 

modelling, incorporate measures to address long term pollution prevention and 

confirmatory monitoring. 

Two years 

prior to 

closure 

Once-off CEO 

Project Director 

E&S Manager 

Site Manager 

 

TABLE 9-9: MANAGEMENT PLAN – NOISE 

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Site preparation 

Earthworks 

Civil works  

Transport systems 

Material handling 

Rehabilitation 

L L 

• The site design shall incorporate, where feasible, features that provide mitigation 

against potential noise impacts, such as the construction of screening mounds 

between certain operations and nearby noise-sensitive locations and locating 

noisier plant centrally within the processing area. 

Prior to 

construction 

 

Once off 

 

E&S Manager 

Site Manager  

• In addition to the site design features, good site management practices and other 

specific measures must be implemented to limit potential noise impacts. These 

measures could include: 

On-going On-going  E&S Manager 

Site Manager  

Operation Mine development H M 
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Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Blasting activities 

Earth moving equipment 

Material tipping 

Vehicle movement  

Crushing and processing 

General operational 
activities 

Generators and pumps 

o Undertake activities in locations where noise attenuation from existing natural 

landforms would maximise the benefit to noise receptors; 

   

o Maintain haul roads avoid unwanted rattle and “body slap” from vehicles;    

o Operate machinery and equipment in manner which minimises noise 

emissions (e.g. minimisation of drop heights, switch-off equipment when not 

in use and no un-necessary engine revving); and 

   

o Regularly maintain machinery and equipment in order to meet manufacturers’ 

noise rating levels. Defective silencers are to be replaced immediately. 

   

Decommissioning Vehicle movement 

Earth moving equipment 

Material tipping 

Stripping of buildings and 
equipment 

Generators L L 

• Measure resonance and general vibration of operational equipment to ensure that 

any occupational health risks can be adequately addressed. 

On-going On-going E&S Manager 

Site Manager 

• Undertake noise monitoring in order to confirm the impact that the proposed 

operations have on the surrounding local communities as well as the effectiveness 

of the implemented noise mitigation during the operational phase. 

On-going On-going E&S Manager 

Site Manager 

• Where necessary, additional noise monitoring will be used as part of the 

investigatory process into noise complaints and as part of the assessment of the 

impact of mitigation and, if required, the alteration thereof. 

On-going On-going E&S Manager 

CLO 

 

TABLE 9-10: MANAGEMENT PLAN - VISUAL IMPACTS 

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Site preparation 

Earth- and Civil works 

Transport systems 

Non-mineralised waste 

management 

Site support services 

M L 

• The absolute minimum amount of vegetation and land is disturbed during site 

development and operation. Particular attention will be given to the boundaries of 

the proposed project areas as this is where vegetation can assist with screening. 

On-going On-going E&S Manager 

Site Manager 

• Night lighting will be fitted with fixtures to prevent light spillage and to precisely 

focus the light on the intended mine activities and infrastructure e. 

On-going On-going E&S Manager 

Site Manager 

Operation Opencast mining 

Mineral processing 

WRDs 

TSF 

M L 

• Revegetation of rehabilitated areas and the TSF and WRD side slopes will be ongoing 

throughout the course of the mining operations. 

On-going On-going E&S Manager 

Site Manager 
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Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Sulphide Processing Plant 

Transport systems 

Water supply and use 

Non-mineralised waste 

management 

Site support services General 

site management 

Decommissioning Site preparation 

Demolition works 

TSF 

Transport systems 

Water supply and use 

Non-mineralised waste 

management 

General site management 

Demolition 

Maintenance and aftercare 

M L 

Closure Final landforms 

Maintenance and aftercare 
M L 

TABLE 9-11: MANAGEMENT PLAN - PHYSICAL DESTRUCTION OF BIODIVERSITY 

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Site preparation 

Earthworks 

Civil works  

Vegetation clearing 

Non-mineralised waste 

management  

Transport systems 

Material handling 

H M 

• The optimised footprint of the proposed development areas should be demarcated 

to prevent excessive clearing and footprint creep into surrounding habitat. All areas 

of increased ecological sensitivity, outside of the mining footprint will be designated 

as No-Go areas and be off-limits to all unauthorised vehicles and personnel. 

• A Biodiversity Action Plan will be compiled in order to ensure no net loss of 

watercourses, no irreversible impacts to species of conservation concern and to 

ensure AIP are actively controlled. This plan should be undertaken prior to 

commencement of any construction activities. 

• Removal of Combretum imberbe (Leadwood) and Senegalia nigrescens (Knob 

Thorn), is to be actively avoided where feasible. Where this is not feasible, permits 

On-going 

 

 

 

 

Prior to 

construction 

 

 

On-going 

 

As required 

 

 

 

 

Once-off 

 

 

 

On-going 

 

E&S Manager 

Site Manager 

 

 

 

CEO 

Project Director 

E&S Manager 

 

E&S Manager 

Site Manager 

Operation Open pit mining 

Access Road 

Power supply and use 

H M 
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Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Water supply and use 

WRD 

TSF development 

Non-mineralised waste 

Support services 

Rehabilitation 

will need to be obtained and an attempt to relocate small trees (<1.5m) should be 

undertaken; 

• Undertake a site inspection/walkdown of the footprint area prior to vegetation 

clearance activities to mark the locations of species of conservation concern. This is 

particularly important in terms of nesting avifauna, where large trees with active 

nests are to be marked and recorded. 

• Revegetation of disturbed areas should be carried out in order to restore habitat 

availability and minimise soil erosion and surface water runoff. 

• When rehabilitating a footprint site, it is imperative that as far as possible the 

habitat that was present prior to disturbances is recreated as far as practically 

possible and within the context of any future land uses, so that faunal species that 

were displaced by vegetation clearing activities are able to recolonize the 

rehabilitated area. 

• Removal/ cutting down of large trees (>4 m) should be avoided as far as possible, 

notably in the riparian areas, as these are considered important for large raptors 

and roosting avifaunal species, which cannot be readily replaced through 

rehabilitation. 

• Continually monitor the operational activities and infrastructure areas associated 

so that further disturbance of the surrounding habitat is not occurring. 

• Monitor the success of rehabilitation efforts of disturbed areas seasonally. 

 

 

Prior to 

construction 

 

 

On-going 

 

As required 

 

 

 

 

On-going 

 

 

 

On-going 

 

Quarterly 

 

 

 

As required 

 

 

 

On-going 

 

On-going 

 

 

 

 

On-going 

 

 

 

On-going 

 

On-going 

 

 

Project Director 

E&S Manager 

Site Manager 

 

E&S Manager 

Site Manager 

E&S Manager 

Site Manager 

 

 

 

E&S Manager 

Site Manager 

 

 

E&S Manager 

Site Manager 

E&S Manager 

Site Manager 

Decommissioning Demolition 

Earthworks  

Site management 

Transport systems 

Non-mineralised waste 

management  

Support services and 

amenities  

Slope stabilisation of WRDs 

and open pit voids (where 

applicable) 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

H M 

Closure Maintenance and aftercare 

of rehabilitated areas 
H M 
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TABLE 9-12: MANAGEMENT PLAN - GENERAL DISTURBANCE OF BIODIVERSITY 

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Site preparation 

Earthworks 

Civil works  

Vegetation clearing 

Non-mineralised waste 

management  

Transport systems 

Material handling 

H M 

• Minimise the number of roads and tracks and keep them as small as possible. 

Vehicles must use established access roads. No off-road driving will be allowed. All 

drivers must adhere to the indicated speed limits. 

• Spills and /or leaks from construction equipment must be immediately remedied 

and cleaned up so as to ensure that these chemicals do not enter into the 

freshwater resources. 

• Informal fires must be prohibited during all development phases. 

 

• Investigate the use of bird deflectors for internal power lines. 

 

• If feasible, fence and/or net all water dams to prevent access by larger fauna / birds. 

Dams must be equipped with measures to enable fauna that may fall into the water 

to get out. 

• Edge effects of all construction and operational activities, such as erosion and alien 

plant species proliferation, which may affect faunal habitat, must be strictly 

managed in all areas of increased ecological sensitivity. 

 

• In the event of a vehicle breakdown, maintenance of vehicles must take place with 

care and the recollection of spillage will be practiced near the surface area to 

prevent ingress of hydrocarbons into topsoil and subsequent habitat loss. 

• An alien/invasive/weed management programme will be implemented to control 

the spread of these plants onto and from disturbed areas. Care will be taken to 

prevent the encroachment of alien plant species into rehabilitated areas. 

• No trapping or hunting of fauna is to take place. 

On-going 

 

 

On-going 

 

 

On-going 

 

Prior to 

construction 

 

On-going 

 

On-going 

 

 

 

As required 

 

 

On-going 

 

 

On-going 

On-going 

 

 

On-going 

 

 

On-going 

 

As required 

 

 

On-going 

 

On-going 

 

 

 

As required 

 

 

On-going 

 

 

On-going  

E&S Manager 

Site Manager 

 

E&S Manager 

Site Manager 

 

E&S Manager 

Site Manager 

E&S Manager 

Site Manager 

 

E&S Manager 

Site Manager 

E&S Manager 

Site Manager 

 

 

E&S Manager 

Site Manager 

 

E&S Manager 

Site Manager 

 

E&S Manager 

Site Manager 

Operation Open pit mining 

Access Road 

Power supply and use 

Water supply and use 

WRD 

TSF development 

Non-mineralised waste 

Support services 

Rehabilitation 

H M 

Decommissioning Demolition 

Earthworks  

Site management 

Transport systems 

Non-mineralised waste 

management  

Support services and 

amenities  

Slope stabilisation of WRDs 

and open pit voids (where 

applicable) 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

H M 

Closure Maintenance and aftercare 

of rehabilitated areas 
H M 
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TABLE 9-13: MANAGEMENT PLAN - AQUATIC BIODIVERSITY 

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Site preparation 

Earthworks 

Civil works  

Vegetation clearing 

Non-mineralised waste 
management  

Other site support services 
and amenities 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation  

Transport systems 

Material handling 

VH M 

• Project infrastructure, activities and related disturbance will be limited to those 

footprints specifically identified and described in this report. All demarcated water 

courses outside of the mine site will be off limits during all phases of the project. 

Where future plans require a change in mine footprint that may affect any 

watercourses, a project specific biodiversity study shall be undertaken to identify 

any sensitive aquatic biodiversity areas and/or species that may be affected and to 

detail the mitigation plan where required. 

Once-off As required Project Director 

E&S Manager 

Site Manager  

 

 

 

• Associated construction activities will be restricted to the dry season, if possible, to 

avoid sedimentation of any surface water features in the vicinity of the proposed 

future activities. 

On-going As required Project Director 

 

Operation Earthworks - for all surface 
infrastructure 

Opencast mining 

Seepage and dirty runoff 
from TSF and WRDs 

Operational discharges 
(where required) 

Waste management  

Plant water supply 

Handling and use of 
hazardous substances 

Use and servicing of 

equipment 

VH M 

• The project areas will be monitored for erosion and incision to avoid siltation of 

aquatic systems. Any areas where active erosion is observed shall be rehabilitated 

and utilise berms to slow movement of water to prevent further erosion. 

Once-off As required E&S Manager 

Site Manager 

• Riparian areas affected by the mining operations will be rehabilitated in such a way 

that ensures natural riparian functioning are re-instated during the 

decommissioning phase. Long term monitoring of the riparian rehabilitation will 

take place to ensure that the rehabilitation objectives for these areas are met. 

On-going On-going E&S Manager 

Site Manager 

Decommissioning Removal of infrastructure 

Material movement 

Seepage and dirty runoff 
from TSF and WRDs 

Handling and use of 
hazardous substances 

Use and servicing of 

equipment 

VH M 

Closure Seepage and dirty runoff 

from final landforms 
VH M 
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TABLE 9-14: MANAGEMENT PLAN - DESTRUCTION OF HERITAGE AND CULTURAL RESOURCES 

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Site preparation 

Earthworks 

Civil works  

Vegetation clearing 

Non-mineralised waste 

management  

Other site support services 

and amenities 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation  

Transport systems 

Material handling 

M VL 

• The proposed TSF footprint has been placed outside of the identified location of the 

possible burial sites. No activities will encroach on these sites unless they have been 

relocated by the National Museums and Monuments of Zimbabwe with assistance 

from the local traditional leadership. This process shall take place prior to the 

commencement of any construction activities within the footprint of the burial 

sites. 

Prior to 

construction 

of the TSF 

Once-off 

 

 

 
 

Project Director 

E&S Manager 

Site Manager  

CLO 

 

• All workers (temporary and permanent) will be educated about the heritage and 

cultural sites that have been identified and may be encountered in their area of 

work, about the need to conserve these resources and the actions that need to be 

taken in the event of chance finds. 

On-going On-going E&S Manager 

Site Manager 

• Implement the Chance Finds Procedure should any other discoveries be made 

during project related activities. 

 

As required As required E&S Manager 

Site Manager 

Operation Earthworks - for all surface 

infrastructure 

Development of Open Pits 

Waste Rock Stockpile 

development 

Soil stockpile development 

TSF development 

Non-mineralised waste 

management  

Site support services for 

mining operations 

Other site support services 

and amenities 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

M VL 

Decommissioning Demolition M VL 



Bilboes Holdings (Private) Limited Sulphide Gold Project 
710.04026.00031 

October 2020 

 

 

 9-24    

 

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Earthworks  

Site management 

Transport systems 

Non-mineralised waste 
management  

Support services and 
amenities  

Backfill of open pits (where 
possible) 

Slope stabilisation of waste 
rock stockpile and open pit 
voids (where applicable) 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

TABLE 9-15: MANAGEMENT PLAN - ECONOMIC IMPACT 

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Construction of the mine 

VH+ VH+ 

• A fair and transparent human rights policy which specifically addresses labour, 

working condition and recruitment principles, which complies with national law, IFC 

PS 2: Labour and Working Conditions, and ILO conventions listed in Section 8.11.1.3 

will be developed and implemented. 

Prior to 

construction 

of the TSF 

Once-off 

 

 

Project Director 

E&S Manager 

Site Manager  

CLO 

Operation Operation of the mine 

VH+ VH+ 

• The labour and recruitment policy will be advertised widely and appropriately. 

Support for the policy will be built with local stakeholders. 

On-going On-going CLO 

E&S Manager 

• An employment committee will be set up and maintained. On-going On-going CLO 

E&S Manager 

Decommissioning Decommissioning of the 

mine 

VH+ VH+ 

• Contractors will be required to abide by the labour and recruitment policy and 

audited on compliance. Attempt comparable employment conditions for Bilboes 

employees and contractor employees. 

On-going On-going CLO 

E&S Manager 

• An employer training and development program will be developed and 

implemented. 

On-going On-going CLO 

E&S Manager 

• Opportunities for meaningful employment and promotion for women and 

vulnerable groups will be provided for. 

On-going On-going CLO 

E&S Manager 
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Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

• A capacity-building programme to increase the local pool of skilled labour will be 

developed and implemented. 

On-going On-going CLO 

E&S Manager 

• Constructive working relationships with local trade unions will be developed. On-going On-going CLO 

E&S Manager 

• A safe and secure environment to enhance economic enterprises to invest in the 

area will be promoted. 

On-going On-going CLO 

E&S Manager 

Closure Mine closure 

VH+ VH+ 

• To optimise local small business development, the following actions will be taken: 

o A local procurement policy will be developed and implemented and 

communicated to all local stakeholders. 

o A skills audit in terms of local business/ technical –artisanal skills will be 

undertaken and a register of existing small enterprises developed. 

o Capacity in local enterprises to become suppliers to the mine (i.e. creation of a 

co-op) will be encouraged and built.  

o A business skills training programme will be provided. 

o A fund for small business development prioritising women and vulnerable 

groups will be set up. 

o Collaborating with local NGOs in terms of training and capacity building will be 

pursued. 

On-going On-going CLO 

E&S Manager 

• To optimise skills and knowledge transfer to the community the following actions 

will be taken: 

o Cast technical, work related safety measures within broader safety principles in 

the health and safety training workshops. 

o Include community representatives in health and safety workshops. 

o Encourage employees to transfer health and safety measures acquired at the 

training to their everyday lives. 

o Run health and safety workshops in schools and with women groups.  

o Display health and safety materials (appropriate posters) used at the Project site 

in public places. 

On-going On-going CLO 

E&S Manager 

• To formalise the provision of community development initiatives, Bilboes will 

develop a Community Development Plan which sets out its planned contributions to 

the development needs of the local communities impacted upon by the proposed 

project. The aims of the Community Development Plan include: 

o Providing appropriate development support to communities impacted upon by 

the project; 

o Building capacity in local communities to sustain development initiatives, 

On-going On-going CLO 

E&S Manager 
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Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

o Linking community development to business benefits;  

o Providing additional support to the mitigation of negative impacts and the 

enhancement of positive impacts of the proposed project. 

 

TABLE 9-16: MANAGEMENT PLAN – INWARD MIGRATION 

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Construction of the mine 

VH M - H 

• In terms of recruitment, procurement and training during all mine phases Bilboes 

will ensure the following: 

o Good communication with all job and procurement opportunity seekers will be 

maintained throughout the recruitment process. The process must be seen and 

understood to be fair and impartial by all involved. The personnel in charge of 

resolving recruitment and procurement concerns must be clearly identified and 

accessible to potential applicants. 

o The precise number of new job opportunities (permanent and temporary) and 

procurement opportunities will be made public together with the required skills 

and qualifications. The duration of temporary work will be clearly indicated and 

the relevant employees/contractors provided with regular reminders and 

revisions throughout the temporary period. 

o Recruitment and procurement, by Bilboes and its contractors, will be provided 

to people in the communities where possible, that are closest to the proposed 

project areas. In order to be in a position to achieve this, a skills register of 

people within the closest communities will be maintained. Bilboes will also 

preferentially provide bursaries and training to people that reside in these 

closest communities; and 

o There will be no recruitment or procurement at the gates of the mine. All 

recruitment will take place off site at designated locations. All procurement will 

be through existing, established procurement and tendering processes that will 

include mechanisms for empowering service providers from the closest 

communities. 

On-going On-going CLO 

E&S Manager 

Operation Operation of the mine  

VH M - H 

Decommissioning Decommissioning of the 

mine  

VH M - H 

Closure Mine closure 

VH M - H 
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TABLE 9-17: MANAGEMENT PLAN - LOSS OF OR REDUCED ACCESS TO AGRICULTURAL LAND 

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Site preparation 

Earth- and Civil works 

Transport systems 

Non-mineralised waste 

management 

H M 

• To mitigate against the loss of, or reduced access to, land for livelihood activities, 

the LRP must be compiled and implemented prior to the commencement of 

construction in accordance with international standards. In broad terms the LRP 

should include the following: 

o The project, land uses and socio-economic context; 

o Summary of the project description; 

o Summary of affected land, assets and persons; 

o Legal and policy framework for land access and acquisition; 

o Eligibility, entitlements and possible compensation options of affected parties; 

o Consultation and disclosure requirements including grievance mechanism; 

o Monitoring, evaluation and reporting; and 

o Implementation, responsibilities, timeline and funding requirements. 

On-going On-going Project Director 

E&S Manager 

Site Manager  

CLO 

Operation Opencast mining 

Mineral processing 

WRDs 

TSF 

Sulphide Processing Plant 

Transport systems 

Water supply and use 

Non-mineralised waste 

management 

General site management 

H M 

Decommissioning Site preparation 

Demolition works 

TSF 

Transport systems 

Water supply and use 

Non-mineralised waste 

management 

Other support services and 

amenities 

General site management 

Demolition 

Maintenance and aftercare 

H M 

• During all mine phases, Bilboes will: 

o Provide opportunities for meaningful employment and promotion for women 

and vulnerable groups; 

o Invest in corporate social responsibility programmes to be undertaken in 

consultation with local communities in order to identify their needs.  Needs 

identified during the ESIA include the provision of potable water for human and 

livestock consumption, provision of water for subsistence agriculture and 

improvement of existing educational facilities and clinics, amongst others; and 

o Develop a working relationship with local trade unions. 

On-going On-going E&S Manager 

Site Manager  

Closure Final landforms 

Maintenance and aftercare 
H M 
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TABLE 9-18: MANAGEMENT PLAN - HEALTH IMPACTS 

Phase of operation Activities Significance Technical and management options Action plan 

UM M Timeframe Frequency Responsible parties 

Construction Site preparation 

Earthworks 

Civil works  

Vegetation clearing 

Non-mineralised waste 

management  

Transport systems 

Material handling 

H M 

• During the construction, operations and decommissioning phases, Bilboes will 

ensure that:  

o Dust control measures are implemented (see Section 8.6.1.3);  

o Pollution prevention measures are implemented (see Sections 8.4.3 and 8.4.1.3); 

and 

o Noise reduction measures are implemented (see Section 8.7.1.3). 

On-going On-going E&S Manager 

Site Manager  

Operation Open pit mining 

Access Road 

Power supply and use 

Water supply and use 

WRD 

TSF development 

Non-mineralised waste 

Support services 

Rehabilitation 

H M 

• The mine must update existing occupational health and safety interventions to 

reflect the updated project. These measures must be aimed at ensuring a healthy, 

safe and productive workforce. Interventions shall include aspects that can be 

controlled in the workforce to prevent community health impacts and educate 

employees on health aspects such as basic hygiene, transmission of STIs, 

substance abuse and malaria prevention. 

On-going As required CLO 

• Include health and educational infrastructure projects in the Community 

Development Plan to be developed for the project. Such interventions shall be 

aimed to improve the existing health status of the local communities. These can be 

in the form of negotiated commitments made by Bilboes as well as voluntary 

contributions that should extend health benefits and promote sustainability. 

On-going On-going CLO 

Decommissioning Demolition 

Earthworks  

Site management 

Transport systems 

Non-mineralised waste 

management  

Support services and 

amenities  

Slope stabilisation of WRDs 

and open pit voids (where 

applicable) 

Water supply infrastructure  

Power supply infrastructure 

Rehabilitation 

H M 

• Define an on-going stakeholder engagement and communication strategy specific 

to health impacts and health related programmes. It is vitally important that 

communication with stakeholders is consistent and transparent so that feedback is 

provided from the assessments through to management plans and their proposed 

implementation. It is essential that individual roles and responsibilities are clearly 

defined so that expectations are well managed. This communication needs to 

extend to the communities and should outline the partnership and engagement with 

the local health authorities so that the role that the company plays is clear. 

On-going On-going CLO 

Closure Maintenance and aftercare 

of rehabilitated areas 
H M 
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9.9 MONITORING PROGRAMME 

 

As a general approach, Bilboes will ensure that the monitoring programmes comprise the following: 

• A formal procedure; 

• Appropriately calibrated equipment where equipment is required; 

• Appropriately qualified people to undertake the fieldwork; 

• Where samples require analysis they will be preserved according to laboratory specifications; 

• An accredited, independent, commercial laboratory will undertake sample analyses; 

• Parameters to be monitored will be identified in consultation with a specialist in the field and/or the relevant 

authority and in line with relevant guidelines/licenses/permits; 

• If necessary, following the initial monitoring results, certain parameters may be removed from the 

monitoring programme in consultation with a specialist and/or the relevant authority; 

• Monitoring data will be stored in a structured database;  

• Data will be interpreted and reports on trends in the data will be compiled by an appropriately qualified 

person as per the detailed monitoring programme; and 

• Both the data and the reports will be kept on record for the life of mine.  

 

As a general comment, if monitoring points become damaged or redundant then they can be replaced with new 

points with the input of an appropriately qualified professional. 
 

 

9.9.1 Erosion, slopes and TSF failure 

 

The following monitoring programme will be implemented in order to identify potential areas of erosion, slope 

failure or TSF failure such that pre-emptive action can be taken: 

• Environmental awareness training for staff and contractors should include identification of soil erosion and 

poor slope stability. 

• Regular inspections of slopes (including existing slopes, earthworks and stockpiles) are to be conducted, 

particularly following heavy rain events. 

• Regular audits of TSF and stockpile operational records will be conducted by a suitably qualified professional. 

• Monitoring of suspended sediments in downstream watercourses. 

• Long term monitoring of effectiveness of the establishment of vegetation on exposed surfaces and slopes. 

• Seismic monitoring to warn of impending seismic events or embankment instability. 

 

The erosion monitoring programme will include two rounds of evaluation per year during construction and 

operations to determine if the site is at high risk of increasing erosion levels. Thereafter, annual monitoring will 

take place once per year. Each monitoring round should include a physical observation and reporting of the 

following: 

• Evidence of erosion or land degradation;  

• Condition of access roads;  

• Condition of cleared areas;  

• Condition of perimeter drains (if installed) and associated settlement ponds (if installed); and  

• Compliance with applicable regulatory and corporate requirements. 
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9.9.2 Water Resources 

 

 Surface Water Monitoring 

 

Monitoring of surface water quality must take place to detect negative impacts as they arise and to ensure that 

the necessary mitigation measures are implemented. The proposed monitoring locations are presented on Figure 

9-2. Furthermore, any other discharges (where required) from the mining operation will be monitored.  The 

relevant parameters to be monitored are included in the table below.  

 

Results of the water quality monitoring should be compared against the baseline water quality, and where any 

parameters show an exceedance of the standards or an increasing trend above the baseline, which may be 

attributable to mining, a review of site activities should be undertaken to identify the source of pollution and 

remedial measures should be implemented to ensure that impacts are minimised. 

TABLE 9-19: SURFACE WATER QUALITY MONITORING PARAMETERS  

Monitoring Element  Description Frequency  

Water quality  Ensure that monitoring is implemented to cover 

all mining activity areas as in the current revised 

monitoring plan as follows; 

• Additional sampling sites would be 

recommended to ensure that all the 

discharge points are covered. 

• Water quality at discharge and storage 

points assist with the salt balance  

• Analytical suites for water quality analysis 

recommended are as analysed in the 

specialist surface water report (Appendix C). 

Monthly 

 

Monitoring needs to continue after 

the project has ceased and the 

results reach a steady state to detect 

residual impacts.  

Flow Volumes  Flow monitoring should be carried out in 

channels and pipelines and at abstraction and 

discharge facilities on site including pit 

dewatering. 

On a monthly basis to update and 

calibrate the water balance for the 

mine 

Water Levels Monitoring water levels in dams and channels to 

ensure the freeboard is maintained 

Monthly through the dry season and 

weekly through the wet season or 

after storm events 

Spillages Site walkovers to determine the condition of 

facilities and identify any leaks or overflows, 

blockages, overflows and system malfunctions 

for immediate remedial action  

Weekly or as per site management 

schedule if more frequent 

Water management 

structures 

Inspection of channels, silt traps, culverts, 

pipeline, dam walls and dams for signs of 

erosion, cracking, silting and blockages of 

inflows, to ensure the performance of the SWMP 

remains acceptable. 

Monthly during wet season and after 

storm events  

Monthly in dry season  

Meteorological data  Measure rainfall for water balance updates 

where possible  

Daily 
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 Groundwater monitoring 

 

Groundwater monitoring boreholes must be strategically sited to assess any potential contaminant plume 

development downstream of the of any potential long-term groundwater contamination sources (i.e. TSF and 

WRDs). The number and position of the boreholes must be determined in consultation with an appropriately 

qualified specialist.  

 

The key objectives of the Groundwater Monitoring Programme is to: 

• Develop a standard operating procedure for water sampling according to international best practice (i.e. 

filter and acidify on site for metal analyses, purge boreholes prior to sampling); 

• Detect short and long term trends; 

• Recognise changes in groundwater and enable analysis of their causes; 

• Measure impacts; 

• Check the accuracy of predicted impacts; 

• Develop improved monitoring systems; and 

• Provide information on the impact of the various facilities on groundwater. 

 

The ground water quality monitoring system must be implemented on a quarterly basis and undertake a full 

chemical analysis for all major constituents including the identified constituents of concern (Arsenic (As), barium 

(Ba), mercury (Hg), sulphate (SO4) and antimony (Sb), copper (Cu), iron (Fe), nickel (Ni), manganese (Mn), 

Molybdenum (Mo), selenium (Se), vanadium (V), fluoride (F) and total cyanide (CN)). The sampling frequency 

should consider both the wetter and drier seasons. 

 

If monitoring indicates a mine-related decrease in groundwater supply to third parties or groundwater quality at 

third party water sources (such as boreholes and unprotected wells), appropriate measures will be taken to 

prevent the decrease from occurring or rectify the contamination situation and to provide the affected third 

parties with an alternative water supply. 

 

All monitoring data should be digitally stored in a dedicated database and include daily measurements of 

dewatering rates for the individual open pits, monthly monitoring of rainfall and evapotranspiration 

measurements to understand groundwater recharge. An annual review and potential update of the groundwater 

flow and transport model utilising the latest monitoring data as they become available should be undertaken. 
 

 

 Water balance  

 

The site wide water balance will be updated on a monthly basis from recorded flow measurements and 

production figures. This will be done by an appropriately qualified person. The water balance will be used to 

check on an on-going basis that the capacity of the pollution control dams and stormwater impoundments is 

adequate. The water balance model should be updated every 2 years to take account of the monitoring data and 

any significant changes in the water circuit. 
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9.9.3 Air Quality 

 

Monitoring will be undertaken in order to further establish baseline concentrations for PM10 and combustion 

pollutants. In addition, once further details of combustion sources (e.g. smelter design and abatement, and diesel 

generators) have been established, a plant monitoring schedule will be developed in accordance with 

manufacturer’s guidelines to monitor performance of combustion control and plant abatement technologies. 

 

Visual monitoring for significant dust generation and potential dusts dispersing in the direction of receptors will 

be undertaken continually by all staff and any issues reported to the site foreman or environmental manager for 

actions to be implemented. In addition to the baseline monitoring locations, it is recommended that further dust 

deposition monitoring locations are established in proximity to the haul road, TSF, and WRDs in order to monitor 

the effectiveness of dust control measures. The air quality monitoring locations identified are included in Figure 

9-2. 

 

Management actions may be ‘triggered’ by a range of feedback mechanisms, including: 

• Visual monitoring indicating dust leaving site boundary in quantities likely to cause nuisance; 

• Pollution measurements exceeding established baseline levels: and 

• Complaints received from members of the public. 

 

Management actions will have the objective of investigating the incident and preventing any continuing issue by 

putting in place additional control or management measures to prevent re-occurrence of incident /exceedances 

and updating the dust management plan. Investigations will include but not be limited to: 

• Review of meteorological conditions at time of incident/exceedances; 

• Review of site activities at time of incident/exceedances; and 

• Review of control measures and management actions at time of incident/exceedances. 
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Dust reporting and review will be undertaken on a monthly and annual basis. Monthly reviews will incorporate 

review of dust monitoring and other pollution monitoring reports in order to enable timely response to emerging 

dust and air pollution management issues. Review will include meteorological conditions with a bearing on dust 

generation of pollutant dispersion. Reporting will include recommended actions if appropriate.  

 

An annual review will be undertaken and incorporate (but not be limited to): 

• Compilation and review of all monitoring data; 

• Compilation and review of dust / air pollution issues and management actions taken; 

• Recommendations for updating management and control measures; and 

• Updating of the Dust Management Plan. 
 

 

9.9.4 Noise 

 

Noise monitoring must be undertaken at regular intervals at the receptors considered to be most susceptible to 

noise impacts. It is suggested that the noise monitoring should be undertaken as follows: 

• Once when the plant becomes operational to verify the predicted noise impacts; 

• Once every three months during the first year of operation to ensure that noise emissions remain within the 

derived limits; 

• Once every year thereafter to ensure that noise emissions remain within the derived limits; 

• When a complaint about noise from on-site operations is received to determine the cause of any such 

complaint; and 

• Once when noise control measures have been applied to mitigate following a complaint. 

 

Noise measurements must be undertaken at each location for a minimum of 1-hour during the daytime and 30-

minutes during the night. Night-time monitoring should be undertaken only where agreement/permission can 

be gained from the local chief. The required noise monitoring locations are provided in Figure 9-2. 
 

 

9.9.5 Social Impacts 

 

The CLO will monitor potential social impacts and address them timeously through a dedicated community 

structure. Data from stakeholder engagement and the grievance mechanism will be regularly consulted to 

monitor any issues that may have arisen. The effectiveness of social impact management measures will be 

monitored via the following mechanisms: 

• Collaboration with local authorities and police services; 

• Collaboration and interaction with NGOs; 

• A grievance mechanism; and 

• Regular contact with traditional leaders of all local communities. 
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9.10 EMERGENCY RESPONSE PROCEDURES 

 

9.10.1 On-Going Monitoring and Management Measures 

 

The on-going monitoring as described in Section 9.9 will be undertaken to provide early warning systems 

necessary to avoid environmental emergencies.  

 

9.10.2 Procedures In Case Of Environmental Emergencies 

 

Emergency procedures apply to incidents that are unexpected and that may be sudden, and which lead to serious 

danger to the public and/or potentially serious pollution of, or detriment to the environment (immediate and 

delayed). Procedures to be followed in case of environmental emergencies are described in the table below 

(Table 9-20).  
 

 

9.10.3 General Emergency Procedure 

 

The general procedure that should be followed in the event of all emergency situations is as follows:   

• Applicable incident controller defined in emergency plans (see Table 9-20) must be notified of an incident 

upon discovery; 

• Area to be cordoned off to prevent unauthorised access and tampering of evidence; 

• Undertake actions defined in emergency plant to limit/contain the impact of the emergency 

• If residue facilities/dams, stormwater diversions, etc., are partially or totally failing and this cannot be 

prevented, the emergency siren is to be sounded (nearest one available).  After hours the Operations 

Engineer on shift must be notified;   

• Take photographs and samples as necessary to assist in investigation; 

• Report the incident to the responsible person of the Safety, Health Environment and Quality (Environment) 

department (or equivalent): 

o The nature of the incident;  

o Any risks posed to public health, safety and property; 

o The toxicity of the substances or by-products released by the incident; and  

o Any steps taken to avoid or minimise the effects of the incident on public health and the 

environment.   

• The Environment department must as soon as is practical after the incident: 

o Take all reasonable measures to contain and minimise the effects of the incident including its effects 

on the environment and any risks posed by the incident to the health, safety and property of 

persons; 

o Undertake clean up procedures; 

o Remedy the effects of the incident; and  

o Assess the immediate and long-term effects of the incident (environment and public health). 
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9.10.4 Identification of Emergency Situations 

 

The site wide emergency situations that have been identified together with specific emergency response 

procedures are outlined in Table 9-20.  

 

9.10.5 Technical, management and financial options  

 

Technical, management and financial options that will be put into place to deal with the remediation of impacts 

in cases of environmental emergencies are described below. 

• The applicant will appoint a competent management team with the appropriate skills to develop and 

manage a mine of this scale and nature; 

• To prevent the occurrence of emergency situations, the mine will implement as a minimum the mine plan 

and mitigation measures as included in this ESIA and ESMP report; 

• The mine has an environmental management system in place to identify, report, investigate, address and 

close out environmental incidents; 

• As part of its annual budget, the mine will allow a contingency for handling of any risks identified and/or 

emergency situations; and 

• Where required, the mine will seek input from appropriately qualified people. 
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TABLE 9-20: EMERGENCY RESPONSE PROCEDURES 

Item Emergency Situation Response in addition to general procedures 

1.  Spillage of chemicals, 

engineering substances and 

waste 

Where there is a risk that contamination will contaminate the land (leading to a loss of resource), surface water and/or 

groundwater, Bilboes will:  

• Notify residents/users downstream of the pollution incident. 

• Identify and provide alternative resources should contamination impact adversely on the existing environment. 

• Cut off the source if the spill is originating from a pump, pipeline or valve (e.g. Tailings delivery pipeline, refuelling tanker) 

and ensure that the infrastructure is ‘made safe’. 

• Contain the spill (e.g. construct temporary earth bund around source such as road tanker or contain surface water 

pollution plume with floating booms). 

• Pump excess hazardous liquids on the surface to temporary containers (e.g. 210 litre drums, mobile tanker, etc.) for 

appropriate disposal. 

• Remove hazardous substances from damaged infrastructure to an appropriate storage area before it is removed/repaired. 

2.  Discharge of dirty water to 

the environment  

Apply the principals listed for Item 1 above.  To stop spillage from the dirty water system the mine will: 

• Redirect excess water to other dirty water facilities where possible; 

• Pump dirty water to available containment in the clean water system, where there is no capacity in the dirty water 

system; and 

• Carry out an emergency discharge of clean water and redirect the spillage to the emptied facility.     

• Apply for emergency discharge as a last resort.   

3.  Pollution of surface water Personnel discovering the incident must inform the Environment department of the location and contaminant source. 

Apply the principals listed for Item 1 above.    

Absorbent booms will be used to absorb surface plumes of hydrocarbon contaminants. 

Contamination entering the surface water drainage system should be redirected into the dirty water system. 

The Environment department will collect in-stream water samples downstream of the incident to assess the immediate risk 

posed by contamination.   

4.  Groundwater contamination Use the groundwater monitoring boreholes as scavenger wells to pump out the polluted groundwater for re-use in the process 

water circuit (hence containing the contamination and preventing further migration).  

Investigate the source of contamination and implement control/mitigation measures.   
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Item Emergency Situation Response in addition to general procedures 

5.  Reduction of river flow  Where the establishment of project infrastructure and/or the undertaking of project-related activities results in a significant 

reduction of flow in downstream water courses such that existing water users or baseline ecology is impacted, Bilboes will: 

• Implement measures to replenish the flow of the water course with the required quantity and quality of water to sustain 

the related biodiversity. 

• Identify activities causing the related reduction of river flow and, where possible cease these activities until such time the 

reduction in river flow can be stopped. 

• If the identified activities cannot be stopped, Bilboes will continue to provide the required quantities and quality of water 

until such time that the activity conducting the reduction of flow in the water courses has ceased. 

6.  Burst water pipes (loss of 

resource and erosion) 

Notify authority responsible for the pipeline (if not mine responsibility). 

Shut off the water flowing through the damaged area and repair the damage. 

Apply the principals listed for Item 1 above if spill is from the dirty/process water circuit.   

7.  Flooding from failure of 

surface water control 

infrastructure 

Evacuate the area downstream of the failure. 

Using the emergency response team, rescue/recover and medically treat any injured personnel.   

Temporarily reinstate/repair storm water diversions during the storm event (e.g. emergency supply of sandbags).   

Close the roads affected by localised flooding or where a storm water surge has destroyed crossings/bridges. 

8.  Risk of drowning from falling 

into water dams 

Attempt rescue of individuals from land by throwing lifeline/lifesaving ring. 

Get assistance of emergency response team whilst attempting rescue or to carry out rescue of animals.   

Ensure medical assistance is available to recovered individual.   

9.  Bush fire Evacuate mine employees from areas at risk. 

Notify downwind residents and industries of the danger. 

Assist those in imminent danger/less able individuals to evacuate until danger has passed. 

Provide emergency firefighting assistance with available trained equipment and mine personnel.     

10.  Overtopping or failure of the 

TSF 

Sound the alarm to evacuate danger area.   

Pump water from top of TSF and follow redirection of water as indicated in Item 2 above.   

Stop pumping tailings to the TSF.   

Recover casualties resulting from dam failure using the emergency response team. 
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Item Emergency Situation Response in addition to general procedures 

Make the remaining structure safe. 

Apply the principles of Item 1 above.   

11.  Continued generation of 

excessive noise levels 

Where a noise complaint has been raised by the public, Bilboes will be required to investigate the noise complaint and 

implement mitigation measures to ensure that the noise levels generated by the offending noise source(s) fall within the 

legislated limits. 

12.  Falling into hazardous 

excavations 

Personnel discovering the fallen individual or animal must mobilise the emergency response team to the location of the 

incident and provide a general appraisal of the situation (e.g. human or animal, conscious or unconscious, etc.).  

The injured party should be recovered by trained professionals such as the mine emergency response team.   

A doctor (or appropriate medical practitioner)/ambulance should be present at the scene to provide first aid and transport 

individual to nearest medical facility with appropriate medical capabilities.   

13.  Road traffic accidents (on 

site) 

The individual discovering the accident (be it bystander or able casualty) must raise the alarm giving the location of the 

incident.  Able personnel at the scene should shut down vehicles where it is safe to do so. 

Access to the area should be restricted and access roads cleared for the emergency response team. 

Vehicles must be made safe first by trained professionals (e.g. crushed or overturned vehicles). 

Casualties will be moved to safety by trained professionals and provided with medical assistance.  

Medical centres in the vicinity with appropriate medical capabilities will be notified if multiple seriously injured casualties are 

expected.  

14.  Development of informal 

settlements 

The mine will inform the local authorities that people are illegally occupying the land and ensure that action is taken within 

24hrs.   

15.  Uncovering of graves and 

sites 

Personnel discovering the grave or site must inform the Environment department immediately. 

Prior to damaging or destroying any of the identified graves, permission for the exhumation and relocation of graves must be 

obtained from the relevant descendants (if known), the National and Provincial Departments and the local Police. 

The exhumation process must comply with the relevant national requirements. 

16.  Uncovering of fossils Personnel discovering the fossil or potential site must inform the Environment department immediately. 

Should any fossils be uncovered during the development of the site, a palaeontologist or paleoanthropologist will be consulted 

to identify the possibility for research. 
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 CONCEPTUAL CLOSURE AND DECOMMISSIONING PLAN 
 

10.1 INTRODUCTION 

 

This conceptual closure plan and LOM closure liability estimate is based on the environmental, social and 

economic risks identified in the baseline and impact assessment of this ESIA report. Furthermore, the closure 

issues and concerns raised by stakeholders during the scoping phase have also been incorporated, where 

applicable.  

 

Generally accepted “good international practise” mine closure methods have been used as the basis for this 

conceptual closure plan, as well as, for determining the unit rates for the various closure components used in 

the LOM liability calculation. The mine closure methods also conform to the statutory requirements of Zimbabwe 

Environmental Management Agency (EMA) who are the regulatory body. 

 

The site-specific information used in the calculation of the LOM closure liability estimate is based on the latest 

available project layout plan shown in Figure 7-1.  

 

The LOM closure liability estimate given in this report is at current value, as at June 2019. 
 

 

10.2 STATUTORY AND CORPORATE RELATED CONTEXT 

 

This conceptual closure plan was compiled with reference to: 

• Zimbabwean policies and legal frameworks (as detailed in Section 2); 

• IFC Performance Standards; and 

• Equator Principles. 
 

 

10.3 CLOSURE STRATEGY, OBJECTIVES AND OUTCOMES 

 

Mine closure planning is a dynamic process that is integrated with LOM planning to ensure a seamless transition 

from the operational to the decommissioning phases in the mine life cycle. Key strategies are to: 

• Protect future public health and safety; 

• Maintain land and ecosystem functionality; and 

• Support sustainable and beneficial land uses for the mine site post closure. 

 

The environmental objective for closure is to minimise the impacts associated with the decommissioning and 

closure of the mine and to achieve a post closure land use as outlined below.  

 

The conceptual closure plan objectives include the following: 

• Environmental damage is minimised to the extent that they are acceptable to all parties involved; 

• The land is rehabilitated to achieve a condition approximating its natural state (as far as practicable), or so 

that the envisaged post closure land use / land capability is achieved; 
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• Some of the smaller open pits shall be completely backfilled with material from the overburden/WRDs. 

Inert building rubble from the decommissioning activities can also be buried in the pit voids. The remaining 

open pits would not be backfilled and remain open. The pit side-walls and end-walls will only be ‘made 

safe’; 

• All surface infrastructure, excluding the TSF and any other surface infrastructure that will support the 

envisaged post-closure end use, will be removed from site after rehabilitation; 

• Contamination beyond the mine site by wind, surface run-off or groundwater movement will be prevented 

through appropriate erosion resistant covers, containment facilities (i.e. stormwater ponds) and drainage 

controls; 

• Mine closure is achieved efficiently, cost effectively and in compliance with the law; and 

• The social and economic impacts resulting from mine closure are managed in such a way that negative 

socio-economic impacts are minimised. 

 

The closure outcomes for the mine site are assumed to be as follows: 

• To achieve chemical, physical and biological stability for an indefinite, extended time period over all 

disturbed landscapes and residual mining infrastructure; 

• To protect surrounding surface water, groundwater, soils and other natural resources from loss of utility 

value or environmental functioning; 

• To limit the rate of emissions to the atmosphere of particulate matter and salts to the extent that 

degradation of the surrounding properties’ land value and land capability does not occur; and 

• To create a final land use that has economic, environmental and social benefits for future generations that 

outweigh the long-term aftercare costs associated with the facility. 

 

These broad closure objectives and outcomes will be continually refined as operations continue.  
 

 

10.4 PROGRESSIVE REHABILITATION PLANNING 

 

It is recommended that Bilboes investigate what work activities of the proposed closure plan can be undertaken 

during mine operations as part of progressive rehabilitation planning (e.g. ongoing rehabilitation of completed 

TSF and WRD). 

 

The objective of progressive rehabilitation planning during mine operations (i.e. prior to LOM closure) is to: 

• Review and evaluate concurrent rehabilitation and remediation activities already implemented (in terms 

of: cost, efficiency and effectiveness); 

• Establish rehabilitation and remediation goals and outcomes for the foreseeable future (e.g. forthcoming 

12 to 24 months), which contribute to the gradual achievement of the post-mining land use, closure 

objectives and closure outcomes identified (i.e. reducing the risk of failed LOM closure activities); 

• Establish a plan, schedule and budget for rehabilitation for the foreseeable future (e.g. forthcoming 12 to 

24 months); 

• Identify and address shortcomings experienced in the preceding 12 to 24 months of rehabilitation; and 

• Reduce the overall LOM closure liability and value of the associated financial provision guarantees/ 

instruments. 
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10.5 LOM DECOMMISSIONING PLAN 

 

At a conceptual level, decommissioning is a reverse of the construction phase. The conceptual decommissioning 

plan is as follows: 

• Surface infrastructure will be demolished and removed, with the exception of the TSF which will remain in 

perpetuity, and any other surface infrastructure (as determined through on-going stakeholder 

consultation) that will support the envisaged post-closure end use; 

• The remaining waste rock dumps will be made safe by pushing down steep slopes, shaping to ensure the 

surface is free draining, and then covered with 150 mm topsoil/growth medium material (i.e. whatever 

was initially stripped from the area prior to construction) and revegetated; 

• Areas where surface infrastructure has been removed will be levelled and restored in terms of soils 

horizons, vegetation and drainage; 

• Material that can be recycled / has a scrap value will be stockpiled for removal from site. Inert rubble and 

non-recyclable demolition waste will be disposed off-site at permitted waste disposal facilities; and 

• Burial of inert rubble and non-recyclable demolition waste may also be possible within the TSF (subject to 

approval from the relevant authorities). 

 

More detail is provided below with respect to the main infrastructure components. 
 

 

10.5.1 Decommissioning of Processing Plant 

 

• The processing plant will all be dismantled, and salvageable elements will be de-contaminated and sold. 

The remainder of the processing plant and pump station (i.e. non-salvageable elements) including 

concrete, brickwork, liners, some steelwork etc. will be dismantled or broken up for disposal at an off-site 

permitted waste disposal facility, or buried on-site (subject to approval). 

• Concrete foundations and underground services (e.g. electrical, water and sewer) will be removed. 

Salvageable elements will be de-contaminated and sold. Non-salvageable elements will be dismantled or 

broken up for disposal at an off-site permitted waste disposal facility, or buried on-site (subject to 

approval). 

• All other hard surfaces will be ripped and waste will be carted to an off-site permitted waste disposal 

facility, or buried on-site (subject to approval). 

• On-site burial of inert rubble and non-recyclable demolition waste will likely be most practical within the 

TSF (subject to approval from the relevant authorities). 

• Any contaminated soils underlying the processing plant will be excavated and carted to the designated 

area on site for bio-remediation. 

• The residual excavations after removal of the processing plant will be backfilled and levelled with selected 

material and covered with 200 mm of stockpiled topsoil and/or growth medium material (that was 

originally stripped from the area). 

• The plant area will be landscaped and shaped to ensure that the area is not susceptible to erosion or the 

ponding of water. Where possible, pre-mining drainage patterns should be restored.      



Bilboes Holdings (Private) Limited Sulphide Gold Project 
710.04026.00031 

October 2020 

 

 

 10-4    

 

10.5.2 Decommissioning of TSF 

 

• All pipelines will be dismantled, de-contaminated and removed/sold. 

• Concrete foundations and underground services (e.g. electrical, water and sewer) will be removed. 

Salvageable elements will be de-contaminated and sold. Non-salvageable elements will be dismantled or 

broken up for disposal at an off-site permitted waste disposal facility, or buried on-site (subject to 

approval). 

• During the life of the TSF, a rehabilitation cover will progressively be implemented. The cover shall consist 

of a 200 mm layer of topsoil and subsoil. The tops surface will be covered with top soil mixed into tailings. 

A final vegetation layer shall be placed to complete the cover detail. 

• At closure, a 2 m high perimeter berm and internal paddock berms (at 50 m centre-to-centre spacing) 

would be created and then covered with 0.5 m thick layer of rock or overburden material. The inside 

paddocks would be covered with a 0.2 m thick topsoil layer with the establishment of vegetation. 

• At LOM closure, the remaining uncovered sections of the Cells will be covered as per the progressive 

rehabilitation specifications for the TSF.  

• Run-off from the covered and successfully vegetated sections of the TSF is expected to be of good quality 

in geochemical terms since the cover materials will consist of inert non-acid forming (NAF) materials. 

Furthermore, the run-off will not have any significant degree of suspended solids. For these reasons, it is 

anticipated that the run-off can be discharged directly to the environment. Notwithstanding this, during 

the early stages of the closure period, the run-off will be directed to the stormwater ponds and its quality 

will be monitored. If the quality is not sufficient for direct discharge, then it will be actively managed by 

treatment (to applicable discharge standards) and then discharged to the environment and/or further 

used for rehabilitation purposes.  

• The run-off perimeter drainage ditches and stormwater ponds can be decommissioned and the areas 

rehabilitated once the run-off from the TSF areas meets the required discharge standards. 

• Parts of the upper surface of the TSF could potentially be used for the burial of inert rubble and non-

recyclable demolition waste from the LOM decommissioning activities prior to covering as per the 

specifications.  This aspect would need to be investigated and be approved by the relevant authorities. 

• While rainfall run-off erosion is not anticipated to be a long-term problem, settlement of the TSF will be 

monitored in the post closure phase and once a run-off pattern has developed, coarse material may need 

to be placed to ensure that run-off routes are protected from erosion.  

• The upper surface of the TSF will be landscaped and shaped to ensure that the area is not susceptible to 

the ponding of water. 

• Infiltration into the underlying tailings (and hence long-term seepage) is expected to be minimal provided 

the integrity of the 500 mm clay cover and 250 mm vegetation layer is maintained. Similarly, the risk of 

water and wind erosion will be minimal provided the integrity of the cover is maintained. Monitoring, as 

well as, maintenance and aftercare activities have been provided as part of closure planning and site 

relinquishment. 
 

 

10.5.3 Decommissioning of Waste Rock Dumps 
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• The WRDs would be constructed at an angle of repose slopes of approximately 35°, thus limited reshaping 

of the WRD slopes is anticipated; 

• During operations, seepage from the toe of the WRD, as well as runoff from the slopes, would be 

controlled by the construction of an outer containment wall. The containment wall will be considered the 

boundary between the clean and potentially contaminated water systems for the purposes of stormwater 

management; 

• Some compaction of the waste is expected to take place during placement as trucks pass repeatedly over 

previously placed material on their way to and from the advancing faces of the WRDs. This compaction 

will assist in reducing differential settlements with time, which will assist in ensuring the longer-term 

integrity of surface water management measures; and 

• Progressive rehabilitation of the outer slopes of mineralised waste facilities will be undertaken during mine 

operations. This will result in only the top surface of the facility requiring rehabilitation at mine closure.  
 

 

10.5.4 Decommissioning of Support Infrastructure 

 

• The main haul road and other key access roads will be retained post closure to provide continued public 

access for the broader area; 

• Minor gravel roads no longer required for post closure use will be ripped, fertilised and re-vegetated; 

• Major gravel roads will have the top layer works removed and then reclaimed as per minor roads. Inert 

rubble material from the top layer works will be disposed off-site at permitted waste disposal facilities or 

buried on-site (subject to approval); 

• Any contaminated soils alongside and/or underlying decommissioned roads will be excavated and carted 

to the designated area on site for bio-remediation; 

• Fencing no longer required for post closure use will be removed and recycled or disposed of.  Reclaimed 

fencing areas may require ripping, fertilising and re-vegetation; 

• Powerlines no longer required for post closure use will be removed and recycled or disposed of. Reclaimed 

powerline areas may require ripping, fertilising and re-vegetation; and 

• The decommissioned support infrastructure areas will be landscaped and shaped (where required) to 

ensure that the area is not susceptible to erosion or the ponding of water. Where possible, pre-mining 

drainage patterns should be restored.      
 

 

10.6 LOM REHABILITATION PLAN 

 

Rehabilitation is the process of assisting the recovery of an ecosystem that has been degraded, damaged or 

destroyed. Topsoil (and/or growth medium material) is vitally important for any rehabilitation effort to be 

successful and sustainable post closure, as well as, for the re-establishment of soil functionality and the proposed 

post closure land-use of wilderness and agriculture/cultivation. Topsoil stripping, stockpile management and 

replacement operations should therefore be undertaken in a manner that limits impacts on the soil functionality 

and ensure it can be used for rehabilitation as and when required.    
 

 

10.6.1 Re-vegetation of Decommissioned Areas 
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Unless alternative land uses are proposed, decommissioned areas will be revegetated as follows: 

• Decommissioned areas will be re-vegetated using indigenous trees, shrubs, and grasses to mimic the 

natural surrounding vegetation cover. Re-vegetation activities should try and recreate (as far as practical 

and where relevant) a habitat that supports recolonization by faunal species; 

• Topsoil stripped and stockpiled prior to the development of the project will be used wherever possible to 

provide a suitable growth medium material. In the case of inadequate topsoil sources, or topsoil that has 

deteriorated due to anaerobic conditions (typically in high topsoil dumps - greater than 3 to 4 m), some 

form of fertiliser and/or amelioration of the soil may be required; 

• It is suggested that the mine establish an on-site nursery to provide a source of indigenous trees, shrubs, 

and grasses that can be used for revegetation purposes, and more importantly, vegetation trials as part of 

progressive rehabilitation during the ongoing operations of the mine. Vegetation trials are important for 

optimising any re-vegetation efforts with respect to plant species selection, the influence of climate 

fluctuations (rainfall, temperature, wind), time taken for ecosystem recovery etc. 
 

 

10.6.2 Water Management 

 

• The existing surface and ground water management plans will be updated to identify what water 

management structures are required post closure, and which can be decommissioned; 

• All the decommissioned areas of the mine site will be levelled and shaped so that the areas are free 

draining and there is no ponding of water (other than in the open pit voids); 

• Any remaining slopes will be modified to at least 1V:4H (at the TSF and WRDs) or flatter to minimise 

erosion, and long slopes may require energy/flow breakers to curb the velocity of stormwater runoff; 

• Any water and/or sludge in the brine ponds will need to be sampled and analysed to determine 

appropriate disposal requirements; 

• Any water in the stormwater ponds will be drained and treated (where required) to applicable discharge 

standards prior to discharge into the environment; 

• Any accumulated silt in the stormwater ponds will be removed and disposed of in the TSF; 

• Some of the stormwater ponds may be required post closure for the monitoring and maintenance and 

aftercare period associated with the TSF (and thereafter can be decommissioned and the area 

rehabilitated); and 

• Surface and groundwater quality will be regularly monitored for a post closure period to be agreed upon 

with the relevant authorities.  If a contamination concern in the surface and/or groundwater is detected, 

active management will be undertaken for as long as there is a contamination concern. 
 

 

10.6.3 Maintenance and Aftercare Activities 

 

Maintenance and aftercare activities (including monitoring and auditing activities by mine personnel and 

external specialists) will typically include: 

• Fertilising of poor re-vegetation growth areas; 

• Control and removal of alien vegetation; 

• Erosion control, filling of erosion gulleys and repairing the cover of the TSF; 

• Maintaining firebreaks and/or cattle fencing to protect vulnerable vegetation; 
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• Preventing unauthorised access, maintaining fences and/or berms and signage erected for public safety; 

• Monitoring of surface and groundwater quality around the mine site; 

• Monitoring of dust fallout (from the TSF); 

• Monitoring for the presence of any seepage (from the TSF); 

• Monitoring of vegetation composition and diversity at all the re-vegetated areas; and 

• Monitoring for any unusual conditions in any rehabilitated area.  

 

Typically, most of the maintenance and aftercare activities are undertaken in the first two to three years 

following closure (active maintenance period), and thereafter the frequency of activities is expected to decline 

(passive maintenance period). The passive maintenance period is a further two to three years, usually up to a 

maximum of about six years, after the initial active maintenance period. These time periods are however 

dependent on the success of progressive rehabilitation efforts and depending on rehabilitation success the time 

frames may require adjustment. 

 

Vegetation trials as part of progressive rehabilitation planning during mine operations are essential for 

identifying the likely maintenance and aftercare activities required, as well as, the frequency thereof, the costs 

and the likely duration thereof. 
 

 

10.7 RELINQUISHMENT/COMPLETION CRITERIA 

 

Relinquishment/completion criteria will be used to facilitate the fulfilment of mine closure objectives and the 

closure needs. Keys aspects of the completion criteria are:  

• The completion criteria will be specific to the proposed Bilboes Isabella-McCays-Bubi Gold Sulphide Project 

reflecting its site-specific set of environmental, social and economic circumstances. 

• The completion criteria, and basis on which successful reclamation is determined, should be developed in 

consultation with stakeholders. This ensures that there is broad agreement on both the end land use 

objectives and the basis for measuring the achievement of that objective.  

• The completion criteria should be flexible enough to adapt to changing circumstances without 

compromising the agreed end objective. This provides certainty of process and outcome (i.e. site 

relinquishment when the conditions have been met).  

• The completion criteria will be periodically reviewed and modified in light of improved knowledge or 

changed circumstance.  
 

 

10.7.1 Identification of Key Indicators 

 

Three key indicators have currently been suggested which will facilitate evaluation of the ongoing environmental 

impacts and associated risk to closure (risk triggers).  These three key indicators can be evaluated through 

analysis of ongoing monitoring results. The three suggested key indicators are namely: 

• Groundwater quality; 

• Surface water quality; and 

• Vegetative cover. 
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An additional key indicator covering socio-economic aspects (with associated performance targets e.g. portion 

of former employees successfully retrained), will need to be developed over time – in line with the development 

of the Community Development plan.  

 

The first indicator, groundwater quality, is an important measure of the effectiveness of mitigation activities 

(particularly for the latent environmental impact of groundwater associated with the TSF and WRD) and for 

protecting the health and safety of post closure land users, neighbouring and/or down gradient land users, 

livestock, and wildlife. 

 

The second indicator, surface water quality, is an important measure of the overall success of rehabilitation and 

is highly correlated with erosion and re-vegetative success. Additionally, this indicator is an important measure 

in assessing the effectiveness of decommissioning activities at processing facilities (i.e. removal and/or 

remediation of contaminated soils) and for protecting the health and safety of post closure land users, 

neighbouring and/or down gradient land users, livestock, and wildlife.   

 

The third indicator, vegetative cover, is highly correlated with all the other major environmental parameters of 

the area, including erosion, dust, physical stability, chemical stability, soil quality and hydrology.  Good vegetative 

cover results in a reduction in the volume of surface runoff, increases soil and slope stability, and leads to the 

formation of an organic layer.  In addition, vegetative growth is visually correlated with successful rehabilitation 

(and/or protection of the surrounding environment). This is an extremely important indicator of rehabilitation 

success because it provides a simple, very effective and relevant measure of the lands' current (and/or future) 

capability. 

 

A summary of the suggested relinquishment criteria to be utilized for evaluation of rehabilitation success for 

each of the selected key indicators is provided in the following sections.  Associated performance targets for 

each of the suggested relinquishment criteria should be developed in consultation with the Zimbabwean 

regulatory authorities as part of a detailed closure plan. 
 

 

10.7.2 Groundwater Quality Evaluation System 

 

To utilise groundwater quality as an indicator of rehabilitation success Bilboes will: 

• Identify sampling locations for rehabilitation, and post-rehabilitation periods; 

• Determine which water quality analyses are required and the required frequency of sampling; 

• Establish a detailed field sampling methodology; 

• Update the groundwater model (if required); and 

• Analyse and compare the results of chemical analyses of groundwater samples to the agreed standards to 

provide proof of compliance, and therefore verification of rehabilitation success, over the agreed 

monitoring period.  
 

 

10.7.3 Surface Water Quality Evaluation System 

 

To utilise surface water quality as an indicator of rehabilitation success Bilboes will: 

• Identify sampling locations for rehabilitation, and post-rehabilitation periods; 
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• Determine which water quality analyses are required and the required frequency of sampling; 

• Establish a detailed field sampling methodology; and 

• Analyse and compare the results of chemical analyses of groundwater samples to the agreed standards to 

provide proof of compliance, and therefore verification of rehabilitation success, over the agreed 

monitoring period. 
 

  

10.7.4 Vegetative Cover Evaluation System 

 

The degree to which the vegetation cover is effective at reducing erosion is a function of the height and continuity 

of the plant canopy, the density of the ground contact cover, and the root density.  The vegetation contact cover 

dissipates the energy from surface water runoff (and wind), thereby decreasing erosional forces.  An increase in 

the vegetation cover also results in an increase in both the evapo-transpiration rate and the infiltration rate 

leading to changes in the water balance.   

 

Wildlife diversity (and/or livestock populations) responds positively to an increase in available habitat and food 

supply that is brought on by the establishment of vegetative cover.  Additionally, the success of vegetative cover 

reflects the chemical and physical suitability of soils to develop and maintain a productive ecosystem that will 

support a post closure land use of game farming (provided the field quality is maintained by not exceeding the 

grazing capacity).  

 

Three parameters will be measured to evaluate vegetative cover on rehabilitated land: 

• The percentage of basal cover; 

• The tree/shrub (woody species) density; and 

• The presence of alien invasive species.   

 

A list of vegetative species that are considered appropriate for use in rehabilitation will be confirmed during 

ongoing field trials at the mine site.  
 

 

10.8 LOM CLOSURE LIABILITY ESTIMATE 

 

10.8.1 Assumptions and Exclusions 

 

Assumptions and exclusions that have been made in the development of this conceptual closure plan, and the 

closure liability calculations are:  

• Bilboes will follow and adhere to the commitments made in the ESMP. 

• Bilboes will follow the proposed mining and deposition schedule to minimise potential for additional 

disturbed areas. 

• The volume of stockpiled topsoil that has been stripped from infrastructure and operational areas will be 

sufficient for closure activities. It is recommended that a topsoil inventory be established and maintained 

in order to preserve existing (and new) topsoil stockpiles and if necessary, supplement with other 

potentially suitable growth medium materials.  

• Runoff water quality from rehabilitated areas will be acceptable and will not require any further treatment. 
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• No allowance for surface and groundwater remediation has been costed at this stage – the likelihood of 

such remediation would only be identified through monitoring, risk assessment exercises and water 

pollution potential studies during the project operations. 

• Revegetation trials (and hence the long-term sustainability of any revegetation works) will be undertaken 

as part of operations, and the lessons learnt incorporated in future updates of this closure plan. 

• No allowance for salvage and/or recycling scrap material has been considered in the estimation procedure. 

• Inert building and demolition rubble can be safely disposed and buried on site (or disposed in a designated 

area of the TSF footprint). 

• Hazardous material can be safely disposed of offsite at a permitted facility. 

• Reagent, fuel, lubricant and explosive manufacturers/suppliers will accept returned product at the end of 

the mine’s life. 

• No consideration of the social closure costs has been included in this report. Social closure costs (e.g. 

employee retrenchment provision, new employment opportunities and re-training costs) will need to be 

calculated and accounted for separately by the Human Resources Department (and others) at Bilboes. 

• No assessment of any socio-economic/shared value/ community-based programmes being implemented 

(and whether these would continue post closure of the operation) has been considered. 

• All costs associated with pre-closure monitoring, auditing and reporting are presumed to be covered under 

the operations expenditure of the project and have not been included in this conceptual closure plan.  

• All infrastructure will be demolished and removed from site. This assumption should be confirmed with 

stakeholders as part of the closure planning process since there may be some post closure use for certain 

infrastructure (e.g. offices, workshops, water treatment facilities etc.). 

 

These assumptions and exclusions will be periodically reviewed during the ongoing operations of the project and 

any required technical work will be conducted in order to reduce information gaps and uncertainty prior to mine 

closure. 
 

 

10.8.2 Quantities 

 

The quantities used in the closure liability calculations were derived from the layout plans and general 

arrangements for the project; the project infrastructure details within the feasibility study report; and the 

proposed mining and deposition schedule. 
 

 

10.8.3 Unit Rates 

 

It is SLR’s experience that reliable site-specific rates can only be obtained through a formal tender process with 

a detailed bill of quantities, detailed scope of work with engineered drawings, as well as, contract specifications 

(i.e. the level of detail required to generate a ±10% cost accuracy when the remaining LOM is 5 years or less). 

 

The rates used for the determination of these closure liabilities have instead been derived from SLR’s own 

database of rates that are considered applicable for Zimbabwe. These rates are typically acquired through the 

due diligence work that SLR gets involved with, or where SLR has been requested to undertake a detailed closure 

plan for a client.  
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TABLE 10-1: MASTER RATES USED FOR THE CLOSURE LIABILITY CALCULATIONS 

No. Description Unit Rate 

1 Dismantling of medium steel structures (up to 300 kg per square m) m2 US$ 58.00 

2 Dismantling of heavy steel structures (up to 1000 kg per square m) m2 US$ 178.00 

3 Demolition of medium duty floors and bases after removal of 
superstructure (200 mm) 

m2 US$ 14.00 

4 Demolition of shallow/medium duty foundations (<1000 mm deep) m2 US$ 75.00 

5 Demolition of deep/heavy duty foundations (>1000 mm deep) m2 US$ 115.00 

6 Demolition of administration and/or housing facilities m2 US$ 60.00 

7 Dismantling of large diameter overland pipelines (no plinths) km US$ 1 650.00 

8 Dismantling of small diameter overland pipelines (no plinths) km US$ 1 100.00 

9 Dismantling of fencing m US$ 3.00 

10 Ripping of engineered gravel roads, parking areas and compacted areas m2 US$ 0.50 

11 Profiling of disturbed / cleared areas (average of 750 mm over entire area) ha US$ 11 330.00 

12 Profiling and/or ripping of disturbed / cleared areas (minimal dozing) ha US$ 2 835.00 

13 Capping of TSF - 250 mm granular material, 500 mm clay, 250 mm 
vegetation layer 

ha US$ 39 810.00 

14 Topsoiling of disturbed / cleared areas (200 mm) m2 US$ 0.80 

15 Revegetation of disturbed / cleared areas ha US$ 975.00 

16 Maintenance and aftercare of rehabilitated areas ha US$ 800.00 

 

The dollar rates in Table 10-1 are current value rates as at January 2019. 

 

10.8.4 Time, Fee and Contingency Costs 

 

The following time, fee and contingency costs have also been included in the closure cost calculations based on 

SLR’s experience with similar projects and/or typical industry standards. 

TABLE 10-2: TIME, FEE AND CONTINGENCY COSTS 

No. Description Unit Rate 

17 Contingency % 15 

18 Procurement, tender process % 3.5 

19 P&G's, site establish, site demobilisation % 6.0 

20 Site supervision % 4.5 

21 Post closure groundwater quality monitoring Sum US$ 568 000.00 

22 Post closure surface water quality monitoring Sum US$ 648 000.00 

23 Post closure biodiversity monitoring Sum US$ 45 800.00 
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The dollar rates in Table 10-2 are current value rates as at January 2019. The estimated costs for monitoring have 

been calculated for an 8-year period (i.e. 2 years for decommissioning and rehabilitation, 3 years for active 

maintenance and aftercare and 3 years for passive maintenance and aftercare). 
 

  

10.8.5 Closure Liability Calculation 

 

The closure liability calculation has been determined (see Appendix K) for the LOM (end of year 15) and is 

calculated to be $ 26 781 135.60 (excl. VAT). 

 

The closure liability calculations will be regularly reviewed and updated during the project up and until the 

commencement of closure activities (i.e. final closure plan). 
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 CONCLUSIONS AND RECOMMENDATIONS 
 

The impact assessment undertaken for the proposed project presents a number of potential positive and 

negative impacts associated within the unmitigated scenario. With mitigation (in the residual impact scenario) 

some of the identified potential impacts can be prevented and the remainder can be mitigated to acceptable 

levels.  

 

A tabulated summary of the potential impacts identified in this ESIA is presented in Table 11-1 below. 

TABLE 11-1: SUMMARY OF POTENTIAL IMPACTS ASSOCIATED WITH THE PROPOSED PROJECT 

Section  Potential impact Significance of the impact 

(ratings are negative unless otherwise specified) 

Unmitigated Mitigated 

Geology Loss and sterilization of mineral resources No Impact No Impact 

Soils and land 

capability 

Loss of soil resources and land capability 

through pollution 
M L 

Loss of soil resources and land capability 

through physical disturbance  
H M 

Surface water Pollution of surface water features VH M 

Alteration of natural drainage patterns VH M 

Groundwater Contamination of groundwater VH H 

Lowering of groundwater level H - VH M 

Air quality Increase in air pollution  L (Construction and 

Decommissioning) 

H (Operational) 

L (Construction and 

Decommissioning) 

M (Operational) 

Noise Increase in noise pollution L L 

Visual Change in visual character M L 

Biodiversity Physical destruction of terrestrial 

biodiversity 
H M 

General disturbance of terrestrial 

biodiversity  
H M 

Aquatic Ecosystems VH M 

Heritage and 

cultural resources 

Loss of heritage / cultural resources  
M VL 

Socio-economic  Economic impact  VH+ VH+ 

Inward migration VH M - H 

Loss of, or reduced access to, land for 

livelihood activities 
H M 

Health-related impacts H M 
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A key finding of the ESIA is that the proposed project will have a significantly positive economic impact as a result 

of the direct construction and operational project expenditure, direct and indirect business opportunities, CSR 

contributions and macro-economic benefits and the recovery of mineral resources.  

 

On the other hand, the key potential negative impacts identified which require management and mitigation 

include: 

• Loss of soils and related land capability within the proposed footprint of the new TSF, expansion of open 

pits and WRDs.  As these features will remain after closure, related land capability in the footprints would 

be lost in the long-term. In the mitigated scenario, the soils can be conserved and reused which reduces 

the significance of this issue; 

• Encroachment of one of the open pits into the Bubi River would result in the loss of aquatic functionality 

downstream. In addition, stream crossings would also be required for the establishment of the proposed 

haul road. The overall severity and probability of this impact can be reduced by diverting the Bubi River 

around the planned open pit expansion; 

• The potential reduction of access to land for livelihood activities (e.g. cattle ranching and subsistence 

agriculture) undertaken within the mine claims area.  A key recommendation to ensure that these land 

users are appropriately identified, engaged and compensated is the compilation of a Land Acquisition and 

Resettlement Framework (LARF). The LARF will provide the framework for addressing any economic 

displacement caused by the project and such, reducing the significance of this impact in the mitigated 

scenario; 

• Inward migration due to the expectation of employment. This in turn increases pressure on existing 

communities, housing, basic service delivery and raises concerns around health, safety and security. The 

related mitigation measures focus on the implementation of appropriate and effective communication on 

the number of new employment and procurement opportunities and undertaking recruitment at 

designated locations outside of the mine footprint. In addition, Bilboes must aim to source the majority of 

employees from the surrounding local communities, as far as possible. By ensuring that as many 

employees as possible live within the local communities, a number of potential social ills and other 

conflicts can largely be avoided, thus the likelihood of this issue is reduced; 

• Potential contamination impacts of surface and groundwater resources from various operational activities 

(short-term point-sources) and contamination from the new TSF (long-term diffuse pollution source in the 

closure phase). Through the implementation of various mitigations measures (which include the diversion 

of clean water away from the project areas, and the containment and re-use of contaminated run-off 

within the processing plant, the overall significance of these impacts is reduced; and 

• Various health and safety risks for third parties are associated with the proposed project. These include, 

amongst others, with the presence of hazardous infrastructure (such as open pits, TSF and WRDs), traffic-

related risks associated with the proposed haul road and various social ills associated with an influx of 

migrant workers into the area. While the likelihood of such incidents is deemed to be low (with mitigation) 

any injuries or fatalities of third parties would be of high severity. Recommended mitigation measures aim 

to further reduce the severity of such impacts, thereby lowering their significance.  

 

Notwithstanding the above, Bilboes will go a long way to mitigating the potential negative impacts by committing 

to apply the findings of the impact assessment and related mitigation objectives and actions contained in the 

ESMP for this project. In this respect, all of the identified negative impacts can be mitigated to moderate or low 

significance levels. 
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